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THE EDUCATIONAL SYSTEM OF 
' ONTARIO. 

Tue system of public education established in the 
province of Ontario having attracted much attention 
as being one of the best yet devised, a short account 
of it may not prove uninteresting at a time when 
the whole subject of Government schools is so 
widely and keenly discussed, 

The one fact to which it probably owes its excel- | 
lence is that it is not an arbitrary scheme, planned 
and arranged in all its details, and set in operation 
at once; but rather the child of experience, born 
amid bitter struggles, and reared through many a 
failure. Very faint was the dawn of education in| 
this province ; very dim the first rays of that light 
that now shines so brightly ; very weak, crude, and_| 
often ill-directed, the first efforts to originate that| 
which has proved itself, after religion, the most! 
important factor in the progress of nations. But| 
though they accomplished but little, it was not| 
possible for men in the position of the early colonists | 
to do more. Few and scattered, and engaged in a| 
constant struggle for bare existence; in deep 
poverty, and exposed to every kind of physical | 
hardship; their only neighbour a powerful and bitter 
enemy, and the Home Government so far removed, | 
and often so ill-informed as to the real circum- 
stances of the colony; the difficulties with which 
they had to contend might well have daunted the 
bravest hearts. All honour to them that in such 
trying times they had hope and courage left to face 
the subject at all. As the rapid increase of wealth 
and civilisation has removed one obstacle after 
another, so popular education has step by step 
advanced, Gradually each improvement has sug- 
gested itself to the minds of those interested, slowly 
it has fought its way into existence through the 
struggle that always attends progress in this or any 
other direction, and opposition has only died after 
its utility has been thoroughly proved. But no 
sooner is one point gained than, like crag upon crag 
on some steep mountain side, another rises above it, 
demanding renewed efforts for its attainment. A 
hasty glance at the foundation and development of 
the system, and at the law as it now stands, may 
best serve to show the present position. 

The pioneer of Upper Canadian education appears 
to have been the Reverend Dr. Jobn Stuart, a clergy- 
man of the Church of England. He was born in 
Virginia in 1730, and had been a missionary amongst 
the Iroquois Indians at Fort Hunter, having, with 
the aid of the celebrated chief, Brant, translated the 
New Testament into the Mohawk tongue. But as 
with many another brave spirit in those troubled 
times his loyalty overcame his love of home, and 
rather than live under an alien and hostile flag, we 
find him in 1784 leaving the sunny land of his birth 
for the cold, wild shores of the northern lakes, one 
of that devoted band of United Empire Loyalists 
that brought to Ontario so many of her noblest and 
best sons. THe laboured for awhile among his fellow 
refugees and the omnipresent Iroquois, but was soon 
appointed rector of Cataraqui (now Kingston), | 
where in 1785 he opened a select classical school, | 
the first educational institution of any kind known 
to have existed in the provinces. 

Others soon followed his example. In the follow- 
ing year Mr. Clarke tanght a school in Fredericksburg | 
and Mr. Smith in Earnestown; in 1789 two more | 
were established at Adolphustown and Port Rowan. | 





~*~ 


In 1792 the Episcopalians, and in 1794 the Presby- | 
terians, founded schools at the capital, Newark 
(Niagara). In 1799 the Government founded one for 





orphans near St. ‘Catharine's, and nearly a dozen | the first to make a move towards the establishment 
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more came into existence during the latter years of | 
the eighteenth century, and the earlier ones of the | 
nineteenth. While the colonists were making pro- 
vision for the education of their children, their chief 
was the first to extend similar privileges to the 
Indians, by supporting a school for the Six Nations | 
at Grand River. 

From contemporary books and letters we catch 
some glimpses of the rural schools of that period. 
Hear, for example, the Duc de la Rochefoucauld: 
‘In this district (Kingston) there are some schools, 
but they are few in number. The children are 
instructed in reading and writing, and pay each a 
dollar a month. One of the masters, superior to 
the rest in point of learning, taught Latin; but 
he has left without being succeeded by another.” 

The extreme poverty of the country cannot alone | 
be held responsible for this state of things. Where | 
there is no system of normal school training, no | 
standard of qualification for teachers, where, in 
fact, teaching is not a profession, but a temporary 
employment, or a last resort for those who have 
failed in everything else, there will generally be 
poor schools, taught by masters chosen rather for | 
cheapness than fitness. Even in those rare cases | 
where wealth and a wise generosity combine to | 
secure the services of the most learned and talented | 
men, the result is often disappointing, for it is a 
well-known fact that those who possess the most | 
knowledge themselves are sometimes the least able | 
to impart it to others, At that time indeed the | 
majority of the country schools seem to have been | 
taught by discharged soldiers, who can hardly have | 
been prepared, either by education or previous 
occupation, for the instruction of the young. Still 
those who obey well generally rule well; and if 
they infused into their scholars courage, duty, and | 
loyalty, they may have done much towards making | 
them worthy men and useful citizens, even though | 
they left them ignorant. Only evil however could | 
follow the employment of the other class of teachers 
who divided with them the training of the rising 
generation, namely, American adventurers, who, | 
using their own books full of all the embittered | 
feelings and baseless slanders arising from the war, 
infused into the minds of their pupils their own 
revolutionary and anti-British sentiments, thus | 
undermining the love of home and mother country | 
and every principle that could make them either 
good subjects or valuable members of society. For | 
half a century nothing was done to remedy this | 
evil ; but the school laws of 1843 and 1850 required 
all foreign teachers to take the oath of allegiance | 
before they could receive their certificates; and in 
1850 it was further enacted that “no foreign book in | 
the English branches should be used in any model 
or common school without the express permission of 
the Council of Public Instruction.” This seemingly 
harsh measure was fully justified by the tone of the 
excluded works, Other nations do not perpetuate 
their quarrels by embodying in the books they place 
in the hands of their children all the exasperated 
feelings which led to the war; but such was | 
the course pursued by the Americans, and hence the 
total unfitness of their text-books for use in the | 
schools of a British province. American editions of 
English and Canadian works were also forbidden in 
common justice to the authors. 

The first references to education in Upper Canada | 


| 


| are contained in some instructions given by Lord | 


Dorchester to the Surveyor-General in 1789, in | 
which he directs him to set apart two lots in each 
township for schocls, But Governor Simcoe was | 


| scheme. 


enemy still. 
while some fell victims and some fled, Dr, Strachan 


of the public school system. In a correspondence 
between him and Bishop Mountain, of Quebec, in 
1795, the suggestion was made of founding a 
university and free grammar schools. The governor 
laid the matter before the Legislature of Upper 
Canada, who petitioned George III. for a grant of 
land for the purpose. The king assented, and 


| 500,000 acres were set apart to endow a school for 
| each district and a central university for the whole 
| province. 


A grant was also recommended for the 
building of school-houses large enough to accom- 
modate a hundred day scholars, and ten or twenty 
boarders besides the master and his family. The 
head teacher was to receive 100/. per annum, and 
his assistant half that sum. The schools were to be 


| established first at Newark (Niagara) and Kingston, 


afterwards at Cornwall and Sandwich. York 
(Toronto) having been decided upon as the seat of 
the university, the appointment of president was 
offered to the celebrated Dr. Chalmers, and being 
refused was accepted by Mr, Strachan, then a school- 
master at Kettle, Scotland. So deeply did he 
impress his own character on the province, that to 
understand the one it is necessary to know some- 
thing of the other. 

Born of poor parents and early left an orphan, 
the talented lad had been assisted by the poet 
Beattie until he entered the University of St. 
Andrew’s, where he supported himself by prizes 
and tutorships, and afterwards obtained the village 
school of Kettle, at the munificent salary of 20/. a 
year. The tempting Canadian offer of four times 
that sum was accepted by the poor dominie, and 
crossing the Atlantic in a small brig, he reached 
Kingston after five months of hard travel to meet 
an overwhelming disappointment. The patriotic 
and far-seeing governor was gone, the Home Govern- 
ment, disheartened perhaps by the successful 
revolt of the older colonies, had never shared his 
bright anticipations for the future of those which 
remained loyal, and the college was an abandoned 
Mr. Strachan found himself alone, without 
friends, employment, or the means to take him 
back, in a land that, compared with its present 
state, was then a howling wilderness; its interior 
covered with the “forest primeval,” unexplored, 
unvisited, except by the wild hunter or wilder 
Indian, and its shores scantily dotted with poor 
settlements. Most of the colonists, when they left 
the United States, had sacrificed everything to 
loyalty, and settled in Ontario with no other capital 
than stout hearts, strong hands, and a Government 
grant of uncleared land. But however dark the 
prospect, John Strachan had too much Scotch 
energy and perseverance to fold his hands in 
despair. Some of those who had been concerned 
in bringing him out gave him charge of their boys, 
and the stern but kindly teacher had soon recom- 
menced his old life. Dr. Stewart, rector of Kings- 
ton, himself a convert from Presbyterianism, and, 
as is generally the case, a High Churchman, per- 
suaded his young friend to follow his example. He 
was ordained and appointed to the parish of Corn- 
wall, where he opened a school in which many of 
the leading men of the province were afterwards 
educated. Some years later we find him rector of 
York, and during the war of 1812 his remonstrances 
alone saved the little town from complete destruc- 
tion by the American fleet, In 1832 came a worse 
The cholera scourged Toronto, and 


remained at his post like the hero he was, minister- 


ing with unflinching courage to the poor, the sick, 
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In 
Toronto, a diocese then extending from Ottawa to 
the Rocky Mountains, from Lake Ontario to the 


and the dying. 1839 he became Bishop of 


North Pole. Here, for twenty-eight years, he not 
only ruled the Church but took a very leading part 
in politics. A staunch Tory, and a strong High 
Churchman, he laboured for the success of his 
principles with tntiring zeal. But at length the 
stormy life drew near its close, the active cares of 
the diocese fell upon Archdeacon Bethune, and in 
November, 1867, the veteran bishop passed away in 
the midst of the people he had served so long and 
so faithfully, mourned by all parties and all creeds. 

When the departure of Governor Simcoe killed 
the university project, the grammar schools also 
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had to be abandoned for the time on account of a 

difficulty that would sound strange indeed to 
| English ears, or even to those of the Canadians of 
| to-day. Half a million acres of land proved a very 
insufficient endowment, being then worth only a 
shilling an acre; and it was not till 1807 that they 
were at last started by the Legislature. And yet, 
in one light, this was a grave mistake, something 
| like trying to place the top on a pyramid before the 
| base was erected; for how could grammar schools 
| flourish in a country where, with the exception of a 
| few select private schools, there were no means of 
| obtaining primary instruction? At last, after nine 


| years’ hesitation, the error was rectified, and the | 


| first common or parish school established. 
(To be continued.) 








CONDENSING v. NON-CONDENSING 
ENGINES. 

AN interesting addition to our collection of data 

| relating to the performances of steam engines under 

| different conditions has recently reached us from 


| the United States in the form of the “ Report of the | 


| “ Expert on the Test Trials of Automatic Cut-off 
| “Steam Engines, at the first Millers’ International 





“ Exhibition, Cincinnati, June, 1880.” Curiously 
| enough this report is not signed nor is the name of 
the “ expert” anywhere given (although the names 
of his assistants are mentioned), but the report itself 
bears good evidence of the care and skill with 
which the trials were carried out, and we have no 
hesitation in accepting the results it records. 
According to the regulations issued prior to the 
opening of the exhibition above mentioned, all 
engines entered for trial were to have cylinders 
18 in. in diameter and were to be run at a piston 
speed of 600 ft. per minute, a stroke of 4 ft. anda 
speed of 75 revolutions per minute being recom- 
mended. The engines were to be fitted for being 
worked with steam at 90 lb. per square inch, this 
steam being supplied by a pair of cylindrical mul- 
titubular boilers provided for the purpose. These 
boilers were each 16 ft. long by 4 ft. diameter, 
and contained 32 tubes, 4in. in diameter. The 
boilers were under-fired and each had 1327.24 square 
feet of total heating surface and 35.32 square 
feet of grate surface. Complete arrangements 
were made for weighing all the feed water supplied 
to the boilers, and during each test the boilers were 
connected exclusively to the engine under trial, all 
other branches from the steam pipes being closed 
by blank flanges. The quality of the steam sup- 
plied was tested by a continuous calorimeter which 
was supplied with steam by a branch pipe having 
its inlet end set in the centre of the main pipe and 
| facing the current of steam. The safety valves were 
| set to blow at 100 lb. per square inch while the 
| working pressure was 90 lb., care being taken to 
| avoid blowing off during the tests. The engines 
were tested working with and without condensa- 
tion, and during the condensing trials the injection 
water used was measured by meter, observations 
being also made of its temperature and of the tem- 
perature of discharge from the hotwell. The 
necessary load for each engine under trial was 
obtained by driving rotary pumps, the amount of 
= being regulated by throttling the discharge 
| orifices. 
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TABLE No. I.—DriMensions oF ENGINES. 
= Reynolds-Corliss. Harris-Corliss. Wheelock 
Diameter of eylinder ove 18.02 i 18.03 in, 18.26 in 
Stroke ews ios eee “ 18 90 438 - 48 ,, 
Diameter of piston- rod ... én tee 2.8 2.68 ,, 2.94 ,, 
9 steam pipe ... on eve me 6 “ 7 a 
a exhaust pipe ove 1 ~~ 8 _ 8 
flywheel : eee wail 16 ft. 16 ft. 16 ft. 
Width of fly okelen face... a ee ee 25 in. 25 in. 25 in 
Area of each steam port i 15.75 sqr. in. 13.5 sqr. in. 30 sqr. in 
Pa exhaust port on 27.0 os 24.75 ,, 2D . 
‘ | 176.57 cub. in. compression 
y arance ove 320.47 ¢ 234.52 ¢ § . ee 
Volume of clearance 320.47 cub. in 234.52 enb 1292.21 # expancion 
‘ 0142 compression 
‘ { i -cims str eee 0.26: 0.193 ae ” - 
Clearance in decimal of stroke — ; 1 [0235 »  @xpansion 
Diameter of air pump 17 in. 9.81 in. | 
Stroke, i 2 50 a ; 
a inj ‘ection pipe a a } 2 in. 
overflow ,, ‘ 7 6 3.5,, 
Ww eight of engine exclusive of fly wheel - 22 18( ) lb. 18,000 Ib. 9,000 lb. 
a flywheel ove ‘ ane 14,694 o 11,950 ,, 12,000 ,, 





TABLE No. i—Seun try of Trials of E 
Condensing. 


igines. 


Reynolds-| Harris- 


Wheelock, 














_—— } Corliss. | Corliss. 
Date of trial... June 17 | June 21 | June 25 
and 18 | 
Duration of trial 10 hrs. 10 hrs, 10 hrs 
General Observations. | 
Steam pressure boilers 95.8 | 6.1 96.2 
7 pipe 925 | 91.6 914 
Water pre ssure ru ytary pumps 1235 | 134.2 142.0 
Barometer eee 29.7 | 29 29.4 
Vacuum by gauge 25.4 | 24.0 
Temperatare of air.. eco Sil 83.3 
injection .., . 72.4 77.2 
overtiow ... “ 1017 75 111.7 
Revolutions per minute, engine.. 75.4 75.8 74.5 
* air pumy 59.1 75.8 
Diagrams. 
Initial pressure 91.1 1 83.1 
Cut-off in decimal of stroke... A2 | 12 13 
Pressure at cut off .. ~— 85.3 87 77.7 
Terminal pressure, absolute. 15.2 14.6 14.0 
Vacuum at mid-stroke Ib 10,1 112 9.7 
Counter-pressure at mid-stroke 
absolute .. 4.45 3.35 4.7 
Maximum compression pressure 
ansolute ee 28 ; 





Mean effective pressure 


| 
| 
| 
Ratio of E rpansion. | 


































By pressures... 6.94 
By volumes 6.95 ; 
Theoretical cut-off... _ 15 143 158 
Relative gain by expansion 2.3 2.33 2.44 
The Loads. | 
Indicated horse power .., : 1 165.4 158.4 
Distribution of the Loads. 
rine 1 ’ 7.8 
152.7 1 l 
engine due t 
ece 6.1 6.2 
Power absorbed by air pum; 
including fri 4 4.7 
Net effective horse 143.2 145.1 147. 
Coefficient of useful effec 87.8 8 ) 
Calorimeter. 
Condensing water per hour 1427 5 1405.7 1975 | 
Condensation water per hour ’ 50.6 69.2 
Temperature of injection 7.0 73.0 1 
overflow. - 132.0 121.9 23.2 
condensation lu74 97.9 1 } 
Thermal value of steam . 1245.8 13159 1301 
Relative - , a - yt 1.00 ) 
Steam Ezxpended 
Water weighed to boilers 4425 2296 l H 
Leakage oftanks .. 26.3 13 
t 1 for variation of water 
vel 142.8 + 285.7 
( Die! i n ne ZU 
Net steam deliv l eugine ‘ 2 2 8 
Economy « Engine. 
Steam per licated h pow 
per hour, actual... oo ° 20. 19.4 l 
Steam per net effective horse 
power per hour actual 2 22.1 21.4 
Ste am per indic ted horse power 
per hot sted fort 
value ¢ - ee l t l 
Coal per 1 horse _ 
ition 10 1.95 1.94 19 
‘ n 3s 7 1.000 
Cale slated B: ‘onomy 
Steam per hour by the diagra 2426.3 2277.6 2204 
Percentage of some yupted 
f , eee . 72.2 71,0 714 
Steam per indicated horse powe1 
per hour by the diagrams 14.9 13.8 13.9 
Condensing Water. 
Water expended per hour e-| 105783.3 | 104507.1 | 76323.8 
; » per pound of 
steam eve ib ) 2.5 
* Power to lift circulating water for condenser. 
Three engines were tested under the above con 


ditions, namely, a Reynolds-Corliss engine, a Harris- 
Corliss, and a Wheelock engine. All these engines 
were fitted with liberating valve gear controlled by 
the governor, the Reynolds and the Harris engines 
with improvements 


being fitted with Corliss gear 
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TABLE No. III.—Summary of Trials of Engines. 
Non- C ‘ondensing. 
|Reynolds-| Harris- . . 
= Corliss. | Corliss, | Wheelock, 
Date ot tris ... June 18 | June 22 June 25 
Duration of trial 9 brs. 10 hrs, 10 hrs. 
aii Observations. 
Steam pressure boilers 96.6 96.3 43 
pipe . 92.5 91.5 91.5 
Wate r pre sssure F ytary pum I 106.2 110.2 116.8 
er 29.7 29.5 29.5 
sture of atm O8t he ore 87.4 85.3 78.8 
Revolutions per minute 75.3 75.8 76.1 
Diagrams. 
Initial presst ire ‘ = = 90 89.5 
Cu Tt. decimal of stroke 16 14 
Pres ure at cut-off ... eco 84.8 85.9 
Te nal pressure, absolute 17.4 17.0 
( er-pressure at mid-str $ 41 
Maximum compression pre 47 46.1 
Mean effective pressure ... + 29.8 23.9 
Ratio of Expansion. 
+e . 6.00 6.11 9) 
5Al 6.54 14 
mF . ‘ 18 l 19 
y expansion 1.55 1.55 151 
Loads 
se power a, 137.0 134.3 140.0 
Distribution of the Loads. 
| Friction of engine ... uns ‘ 10.3 } 8 
| load ... eee eon ‘ 126.8 124.7 132.0 
| friction of engine due to 
| 5.1 
7 119.7 126.7 
oO 
1303.9 | 1530.9 | 18363 
’ i 63.3 1.8 67.7 
| ~ o- @ 
tion 6.9 7.9 764 
flow 134.9 119.3 120.8 
, lensation 14, 8.7 108.7 
Tl al va steam 1211 1255.7 
Re 2 96 1.00 
Expended 
Wat , d to 7... $5.5 2708.0 35749.0 
Leakage of tanks ... 20.5 
| steam pipe 15.75 
| Corr yn for variation of wate 
| l os 214.5 
| ¢ Llorimete ( 17.7 645.7 
iN ] i to engine 1994.25 2 2 i539, 
Economy of Enaines 
S m per indicated horse powe 
r hour, actua ) 23.9 24.9 
S m net eff ve hors 
w hour, a al 29.2 25.3 275 
Ss licated } 
per rrected f 
valu steam... 23.9 22.1 24.9 
Coal pe nd i horse ver 
rh are tion of 10 to] 24 2.2 2.5 
Relative « } 92 l 83 
Calculated Ee ronomy. 
St P ur by the diagrs 2589.1 2419.1 2642.1 
Pe nt ‘ team 
fo eos 72.8 7 75.7 
S m per ed horse power 
by the d 18.9 18 19.7 
of detail by their respective makers, while Mr. 
Wheelock’s engine was fitted with the gear of which 
the maker is the inventor, and which we hope on a 
future occasion to illustrate. The Reynolds engin 
had an independent single-acting air pump and con- 
denser, but during the trial this air pump was 
driven by a belt from the engine. The Harris 


ngine had a double-acting air pump driven from 
the crank-pin, while the Wheelock engine was fitted 
h a Bulkley blow -through condense r, there being 


no; air pump. The chief dimensions of the three 
ines are given in Table No. I. 

“Ow ing to circumstances into which we need not 
enter here the maximum loads against which the 
engines were worked were less than was originally 
intended, and in the case of the non-condensing 
trials they were probably lighter than would 


have given the highest economy. In the report 
be fore. us the results of each trial are given in great 
detail—and we may add, with a great superabun- 
dance of decimals—but we can only spare space for 
a summary of the chief data obtained, these 
being given in Tables Nos. II. and III. annexed, 
It will be noticed that the performances of the 
several engines differ but littlé, and they are all 
very good during both series of trials. We find no 
note in the report as to whether the engines had 
their cylinders steam-jacketted or not, this being a 
somewhat singular omission in a document other- 
wise so comple te. It is to be noted, however, that 
all the engines had their exhaust valves so arranged 
that the cylinders were thoroughly drained. An 
interesting feature in the trials is the comparison 
which they afford between the performances of the 
several engines when worked condensing and non- 
condensing respectively, the gain in economy arising 
from the employment of condensation being very 
important, 





LITERATURE, 


Aid Book to Engineering Enterprise Abroad. 
Matrueson, M. Inst. C.E. Part II. 
F. N. Spon. 

Tue first part of Mr. 

Engineering Enterprise Abroad” is well known as 

a standard work full of valuable information well 

arranged and digested, and this second instalment 

will be welcomed as supplementing and completing 
the previous publication. Although it is stated 
in the preface and clearly shown in the contents that 
the two volumes are independent of each other, the 
author has adopted the somewhat unusual system 
of numbering his chapters consecutively throughout, 
a method very seldom employed in a purely con- 


By Ew1na 
London: E. and 


Matheson’s Aid Book to 


secutive work, and for which no reason that we 
know of could exist in the present instance. As 
will be remembered, the first part of the Aid Book 


was divided into sections on the 
Public works: 


following subjects: 


concessions ; railways; telegraphs ; 


harbours and docks; bridges; irrigation and 
reclamation; water works; town drainage; gas 
works; tramways; and markets. The present 


instalment refers to contracts and purchase in the 


engineering trades: pure hase for export ; estab- 
lishment of factories; transmission of power; 
commerce in coal, iron, and steel; purchase of 
steam engines; pumping engines; railway equip- 
ment; machine tools; smithy tools; cranes; exca- 
: iting machines; Portland cement; iron roofs, and 


buildings, and lighthouses. This isa liberal list of 
contents, the promise of which might easily lack in 
the fulfilment were it not that the author has been 
severely and systematically concise, and has assisted 
himself and the readers by tl le head 

ings and marginal illustrations, er. h also characte- 
rised the first part. Asan example of the manner 
in which the subjects referred to in this book are 
eated, we may briefly analyse the more 
important sections—that on railway equipment. 
Commencing with rails, a number of characteristic 
sections are noticed and illustrated, together with 
particulars of weights to suit various conditions, 
approximate prices, modes of fishing, nature of 
tests, methods of delivery, &c. Chairs and sleepers 
are then considered with the various methods of 
fastenings; switches, crossings, turntables, traversers, 
signals, and water cranes all come in for considera- 
tion more or less detailed, while considerable space 
is devoted to stations and repairing shops, and the 
conditions which control the design of each. 
Locomotives and rolling stock complete the section. 
As far as possible a range of prices is given for all 
the different objects referred to, standard patterns 
ire described, and the usual conditions of purchase 
ive set forth. All the other sections are treated in 
the same complete manner, and every page bears 
evidence not only of the author’s carefulness and 
painstaking, but of his ability to execute the diffi- 
cult task he has undertaken. We must not omit 
to award the publishers the full amount of credit 
due to them for the admirable manner in which 
Mr. Matheson’s book has been produced. 
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THE HISTORY OF PETROLEUM IN 
GALICIA. 

Unper the above title, Herr K. K. Oberberg-commis- 
sar Heinrich Walter has contributed two papers to the 
Oesterreichische Zeitschrift fiir Berg-und Hiittenwesen, 
which we think of suflicient general interest to warrant 
our reproducing them in a somewhat condensed form. 

The author commences by altogether denying the 
generally received opinion—that the use of distilled 
naphtha as a lighting material only dates from the year 
1854, when it was introduced for the purpose by the 
Americans. Its earlier origin is proved by official 
data, obtained from the Lemberg office of the Depart- 
ment of Mines, and from other authentic sources. In 
1810, Josef Hecker and Johann Mitis obtained a con- 
cession for working sulphur and lead ore, from some 
very old abandoned workings, in the neighbourhood of 
Truscovich, in the Drohobyez district. Between 1810 
and 1817 they obtained petroleum from workings in the 
neighbouring imperial forest; and the first mention in 
the archives of distilled petroleum occurs in the latter 
year, in connexion with the report of a lawsuit. In the 
same year a trial of the lighting powers of ‘‘naphtha and 
mineral oil” (by which terms distilled and raw petroleum 
are probably intended, though it cannot be positively 
decided), was organised by the mayor of Prag, and was 
carried out in the Altstadter Ring. The result is stated 
in the municipal records to be that “ naphtha possesses 
great advantages, both as regards economy and intensity 
of light.” 

In consequence of this trial the mayor ordered from 
Josef Hecker 15 tons of the material, on the condition 
that 17 cwt. mineral oil and 23 cwt. naphtha should be 
delivered within a specified time. The price was 26 
florins per cwt., and 34 florins for naphtha. Owing to 
some mistake delivery was not made until the spring 
of 1818, when the goods were refused by the mayor, on 
the ground of their being useless during the summer ; 
and nothing further came of this attempt. 

From the accounts of the works which Hecker and 
Mitis had established in Hubicze, it appears that a still 
had been worn out in January, 1818; so that it is clear 
that tne distillation of petroleum must have been carried 
on previous to 1817. These details establish the fact 
that previous to 1817 petroleum was known and used 
for lighting purposes. 

Soon after 1818, the Hubieze Works were closed, 
Hecker’s partner throwing the whole expense of the 
trials and working upon him. After the lawsuit which 
resulted from this, Hecker retired; and nothing more 
was heard of petroleum until 1838, when it is mentioned 
as a mineral product, in connexion with a mining action 
at Starunia, in the district of Bohorodezan, and the fact 
that distillation had been carried on seems to have been 
entirely forgotten. On October 27 of the same year the 
Department of Mines and Currency decreed that mineral 
oil, mineral tar, and asphalte came under the classifica- 
tion of minerals subject to a State royalty. In 1840 
there were in the Stanislau district 6 petroleum works, 
with 75 wells, and a total product of a little over 5000 
gallons. The royalty received in this year was 563 
florins 51 kreutzers. The wells were leased to peasants, 
the product being simply used for wagon-grease. 

Matters stood in this condition until 1853 or 1854, the 
uses of petroleum not as yet extending beyond the manu- 
facture of wagon-grease, and only the heavier parts of 
the oil being utilised at all. The best and least liquid 
grease was made by a peasant in Boryslaw, who on his 
death-bed communicated the secret to his wife. The 
method he employed was simply to boil the mineral oil 
in an open pot, by which means the more volatile matters 
were evaporated, leaving a thick tarry residuum. The 
widow carried on the manufacture. in conjunction witha 
Jew named Schreiner, who thought he could prevent 
the waste of material through evaporation by covering the 
pot with alid. On one occasion, when he removed the 
lid, the whole liquid took fire. From this, Schreiner got 
the idea that some kind of schnaps might be distilled 
from the raw material, He fixed the cover on the pot, 
under whicha gentle fire was kept burning, and collected 
the drops which condensed under it. He took a sample 
of the liquid thus obtained to Herr Mikolasch, an apothe- 
cary in Lemberg, whose two assistants, Ze and Ignacz 
Lukasiewicz, refined it with alkali and sulphuric acid, 
and discovered its value for lighting purposes. 

These gentlemen furnished Schreiner with a complete 
still, instructed him in the best methods of using it, and 
required him to supply the product to them. Lukasie- 
wicz, in 1855, lighted the Lemberg General Hospital with 
petroleum lamps, bringing—in addition to the refined 
petroleum supplied by Schreiner—that produced at 
Starasol and Peezenizyn, which was being thrown away 
as useless. After wandering about, and carrying on this 
business in various places, he settled down at Polanka, 
and established the present works at Bobrka, near 
Krosno. Ze remained in Lemberg, and continued the 








work, which was soon taken up by a number of Jews, 
who (seeing the lucrative possibilities of the trade) 
entered into it energetically. A man named Toch, who 
was acquainted with the American petroleum industry 
(which had in the mean time taken its rise), arrived in 
Vienna in 1859 or 1860, and, communications having 
been opened between him and the refiners at Boryslaw, a 
large trade soon sprang up. 

For some time, the uncertain attitude of the Govern- 
ment with regard to this industry threw great difficulties 
in the way of its development. Contradictory edicts were 
issued from time to time; but in 1862 it was definitively 
decided that mineral oil and stearine for lighting pur- 
poses were not subject to any Government royalty. 

From these papers, which have been compiled by Herr 
Walter in a very systematic and complete manner, there 
can be no doubt that to Galicia must be given the credit 
of the discovery of the value of petroleum as an illumi- 
nating agent; but it is clear, according to our opinion, 
that the Americans were the first to bring it generally 
into the market. This was the case even in Austria, as 
it was only by the help of a man who had been connected 
with the trade in the United States, that the Galician 
refiners could successfully bring their produce into use in 
Vienna. 








RAIL-FINISHING PLANT. 

Ir is now a well-recognised fact that in these days of 
keen competition between the makers of steel rails at 
home and abroad, it is of the utmost importance that 
every facility should be given for the economical hand- 
ling of the materials and manufactured products during 
their progress through the works. In our more modern 
works vast improvements have been of late made in this 
respect, the result being a material reduction of labour 
charges, and we now illustrate on pages 2 and 3 an 
arrangement of plant which forms another step in the 
same direction. This arrangement of plant is one 
designed and recently patented by Mr. E. Windsor 
Richards and Mr. Samuel Godfrey, of Middlesbrough-on- 
Tees—both engineers well known for their great expe- 
rience inthe machinery of steel works—and it consists 
of a machine for straightening or bending rails together 
with mechanical appliances for handling the rails after 
they have passed this machine. 

Figs. 1 and 2 on page 2 show the general arrange- 
ment of the plant above referred to, and indicate how 
the rails, after leaving the straightening machine, are 
carried, by systems of live rollers to the slotting machine, 
thence to the drilling machine, and thence to the appli- 
ances by which the rails are stacked or loaded into 
trucks. The straightening or bending machine is shown 
drawn to a larger scale in Figs. 3, 4, 5, and 6 on page 3, 
and it is with this machine we will first deal. 

Referring to Figs. 3 to 6 it will be seen that the 
machine consists of two main frames A A, one of which 
is provided with brackets for carrying the bearings of 
two driving shafts. The lower driving shaft B, carries 
on it four worms, the two on the left (see Fig. 3) gearing 
into vertical wormwheels F F, while the two on the right 
engage with the horizontal wormwheels E. The upper 
driving shaft is driven from the lower one through a 
short intermediate vertical shaft and two pairs of bevel 
gear as shown in Fig. 3. The upper driving shaft 
carries two worms which engage with vertical worm- 
wheels, Extending from one main frame to the other 
are six strong horizontal shafts carrying rolls F F, dis- 
posed in two rows of three in each, two of the shafts in 
each row being driven by the wormwheels already men- 
tioned. The two rolls not driven directly by worm gear 
have adjustable bearings which can be raised or lowered 
by the screws shown, and that in the upper row is driven 
by spur gear from one of the worm-driven rolls of the 
lower row, while on the other hand the adjustable roll 
of the bottom row is geared to one of the driven rolls of 
the top row. Towards the right-hand of the machine, 
as shown in Fig 3, are six vertical rolls, the axes of four 
of these F, being fixed in position while those of the 
two others F, are adjustable by means of the screws 
HH. Two of the vertical rolls are driven by the worm 
gear already mentioned, while the four others are geared 
to the driven rolls by spur gearing. The vertical rolls 
are of a shape suitable to fit the section of the rails pass- 
ing between them, and they are placed in such a position 
as to receive a rail after it has passed between the hori- 
zontal rolls. At the left-hand or entering end of the 
machine there are provided guide rollers (not shown in 
our engraving) for guiding the rails on their way to the 
horizontal rolls. 

The mode of performing the straightening operation 
in this machine is as follows: The rail or other article 
to be dealt with is first placed between the upper and 
lower horizontal rolls, to which it is guided by the rollers 
just mentioned ; the adjustment of the rolls F', F', is 
then made by the screws provided for the purpose, so 


that when the rail leaves the horizontal rolls it will have | 


been straightened in one direction (te, as seen in side 
elevation). From the horizontal rolls it then passes to and 
between the vertical rolls, wherein a similar straighten- 
ing operation to that effected between the horizontal 
rolls will be effected in a direction at right angles to the 
first (z.e., horizontally). Or the rolls may be so adjusted 








that the rail or other article will be straightened by 
passing between the horizontal) rolls and bent by passing 
between the vertical rolls or vice versa. 

The straightening machine just described is intended 
to receive the rails from the hot bank, and from it the 
rails are conveyed by a system of live rollers (driven by 
friction clutch year) to the slotting machine (see Figs. 1 
and 2) where both ends of the rail are acted on simulta- 
neously, and the rail reduced to the correct length. The 
form of slotting machine which it is preferred to employ 
is that shown in Figs. 7 and 8, page 2, these views 
representing one of the slotting heads only. In these 
views A is the main frame of the machine, B the crank- 
shaft working the ram C which moves in guideD. E 
is the rail which is being operated upon, and F is the 
movable stop for arresting the rail in the proper position, 
the slotting head shown being that furthest from the 
straightening machine. To enable the distance apart 
of the two slotting heads to be adjusted to suit different 
lengths of rail, one of them is mounted on a bed along 
which it can be shifted, the live rollers (together with 
the bevel wheels on the line shaft from which these 
rollers are driven) being also made to slide out of the 
way of the slotting head. 

From the slotting machine the rails are carried on by 
the live rollers to the drilling machine, which is also 
furnished with two heads adjustable to different distances 
apart, so that both ends of the rail may be operated upon 
simultaneously. Lastly, from the drilling machine the 
finished rails are passed on by another series of live 
rollers to the appliances for stacking them and loading 
them into trucks. 

To effect these operations the live rollers first deliver 
the finished rails on to a combined lift and turntable 
shown in detail in Figs. 9 and 10, page 2, the position 
of this apparatus relatively to the other machines being 
shown by Figs. 1 and 2. In Figs. 9 and 10, A isa 
hydraulic cylinder fitted with a plunger B carrying the 
turntable C, on to which the rail is delivered by the live 
rollers. D isthe valve controlling the admission of water 
to and its release from the hydraulic cylinder A, while 
E Eare bevel wheels by which the ram and turntable 
are rotated, one of the bevel wheels receiving its motion 
from theshaft G through the friction clutch F. A lever 
H is provided carrying at its upper end a friction roller 
which is operated upon by the tappets I, these tappets 
automatically throwing back the lever H and thereby 
closing the valve D and throwing the clutch F out of 
gear aiter the turntable has made the fourth of a revo- 
lution. 

By the combined lift and turntable just described 
the finished rails are lifted, turned round at right angles 
to their proper position and deposited upon a rail bench, 
along which they are slid by projections from endless 
chains shown in Figs. 1 and 2. On this rail bench the 
rails can be readily stacked or loaded into trucks by the 
arrangement of overhead steam travelling crane indi- 
cated in the views just referred to. The whole arrange- 
ment we have described forms a very convenient one for 
enabling all the finishing operations to be performed 
upon rails with a very small expenditure of manual 
labour. 








SHIPBUILDING ABOVE BRIDGE ON THE THAMES.— 
Messrs. Halsey and Co. have lately commenced at their 
yard, The Causeway, Wandsworth, a vessel which will 
measure 592 tons, and is to be 45 ft. beam, the largest craft 
ever built above London Bridge. This vessel is to be propelled 
by engines on the Perkins system, to work up to800 horse 
power. Thesame firm has just contracted for fifteen stea:n 
launches, 120ft. long by 20ft. beam, with a guarded feathered 
propeller, for deep-sea fishing in the North Sea, and also 
for two very handsome yachts of about 60 tons, of galva- 
nised steel, for the Mediterranean, suitable for transit vid 
the French canals. The steel for these yachts has under- 
gone immersion in a bath prepared by this firm, which 
enables it to maintain its malleable and ductile qualities 
after the galvanising process. Messrs. Halsey have besides 
a large number of their smaller gigs building, one of them 
to work with petroleum fuel. 





PHILADELPHIAN RAILWAY PLANT.—A great number of 
men are now at work at Puiladelphia on rolling stock for 
American and European use. At Allison’s 10U0 men are 
putting their energies into house coal, gondola, flat box, 
dump, and other kinds of freight cars, and so great is the 
demand that, with the orders now on hand, the large force 
can be kept fully employed until November next. Many 
of the cars now in course of construction are destined for 
the I'exas Pacific Railroad, while orders are going to New 
York, New England, out West, and, in fact, all over the 
United States. At Messrs. J. G. Brilland Co.’s great 
difficulty is found in keeping pace with the demand. In 
the shops are narrow gauge cars for roads in Ohio and 
Missouri, and several for the Connotton (Illinois) Valley 
Railroad. The first order for street cars ever received 
from Spain was completed a few day since, and at the same 
time a consignment was forwarded to Germany. The stir 
in Mexican railroads has resulted in some orders for open 
excursion cars. Brazil has taken a fancy to the United 
States pattern of mail cars. Several of the latter have 
also been sent to Central America. A number of cars 
went recently to a New York railroad which has never 
previously placed its orders outside that State. Ten 
caboose cars for the Texas Pacific Railroad, the balance 
of an order of twenty, are approaching completion. 
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SEMI-FIXED ENGINE 


CONSTRUCTED BY MESSRS. MARSHALL, SONS, AND CO., LIMITED, ENGINEERS, GAINSBOROUGH. 


1 


WE give on the present page a perspective view 
and a cross-section of a very neatly designed semi-fixed 
non-condensing engine which has lately been constructed 
by Messrs. Marshall, Sons, and Company, Limited, of 
Gainsborough, for the Indian State Railways. The 
engine and its boiler, of the locomotive type, are mounted 
ou a strong wrought-iron frame, the engine being placed 
underneath the barrel of the boiler as shown. The 
cylinders are 13 in. in diameter with 18 in. stroke, and 
are thoroughly steam-jacketted and clothed; the steam 
chests ara arranged outside so that the slide valves can 
be readily got at. The piston rings and the main slide 
valves are of phosphor-bronze. The engine is fitted 
with Hartnell’s patent governor and automatic expan- 
sion gear, of which we have frequently had occasion to 
speak favourably. 

The ordinary guide bars are dispensed with, and 
cylindrical bored guides used in their stead, the flange 
at one end of these guides forms the back cylinder cover 
and piston gland stuffing-box, while at the opposite end 
another flange is provided, makinga firm bolted attach- 
ment to the wrought-iron bridge plate, which extends 
across the engine and carries the governor stand, expan- 
sion link, &c. 

The crossheads are made of wrought iron with adjust- 
able gun-metal slippers, and the bearing surfaces of all the 
working parts are very liberal. The crankshaft is of Low- 
moor iron bent out of the bar, and carries a flywheel 
7 ft. in diameter. The engine is counterbalanced, and 
the governors are set to control it to a speed of 85 revo- 
lutions per minute. The firebox of the boiler is of the 
Belpaire type thoroughly stayed for a working pressure 
of 100 lb. per square inch. With this pattern of firebox 
an excellent roomy steam space is obtained, and we 
wonder that it has not been adopted before for engines 
of thistype. The boiler has 90 square feet of firebox 
surface and 526 square feet of tube surface, making a 
total heating surface of 616 square feet, while the grate 
area is 17.45 square feet, the ratio of grate to heating 
surface being thus 1:35.3. The firebox is provided with 
a brick arch below the tubes like that so commonly 
adopted in locomotives. All the mountings are bolted to 
wrought-iron planed blocks rivetted to the boiler shell. 
The boiler is provided with wash-out plugs, corner mud- 
holes, two water-gauges, scum-cock, Ramsbottom’s and 
lock-up safety valves, flanged wrought-iron manhole and 
cover, and all requisite fittings. The whole engine and 
boiler are an excellent job. 








THE ARLBERG TUNNEL.—We learn from Arlberg that 
the tunnel has advanced five-eighths of a mile on the 
eastern side. 
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CONSTRUCTED BY 


MESSRS. JOSEPH HALLIDAY 


SELF-CLEANSING HIGH-PRESSURE FILTER. 


AND COMPANY, ENGINEERS, 
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4 Figq.3. Section of Sluce Well and Settling Tank 
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Tne advantages of any efficient system of filtering 
water on a large scale after it has passed through the 
various purifying processes of the water companies are 
too obvious to dwell upon ; indeed, for many industries, 
and for all purposes of consumption, it is almost an 
absolute necessity to filter the supply from the mains 
before using it. The arrangement which we illustrate 
above, although adapted in its smaller sizes for domestic 
use, is specially designed for factories and public institu- 
tions. The advantages claimed for the system are that 
water passes through it under high pressure; that being 
air-tight no decomposition of organic matter retained in | 
the filter can take place, and that it can be cleansed | 
without cost or loss of time. The illustrations show | 
clearly the construction and arrangement of a pair of 
filters 8 ft. in diameter. These are cylindrical wrought- | 
iron vessels, containing perforated trays, the spaces | 
between which are packed with animal charcoal; the | 
water to be filtered enters at the bottom of the chamber 
and passes upwards to the outlet pipe near the top. 

The filter can be cleansed by reversing the flow of 
water, which in the smaller apparatus is effected by turn- 
ing a hand on a dial-plate from a point marked “Filtered” 
toanother point marked “Cleansing.” In the large 
filters illustrated by Figs. 1 and 2, the change of flow is 
produced by raising or lowering asluice by the screw and 
handwheel shown. Figs. 3 to 6 show the adaptation of 
these filters for the filtration of sewage water. The 
sewage flows into a well provided with a storm overflow, 
which under exceptional conditions conducts the storm 
water direct into the stream. Under ordinary circum- 
stances, however, the sewage is led off to one of the two 
settling tanks shown, the water running off at the other 
end of the tank into a well, whence it is raised by a pump | 
and forced through the filters, the discharge pipe lead- 
ing the purified water into the stream as shown. When! 
it is desired to clean the filters the flow is reversed and | 
the discharge takes place into the reservoir marked on | 
the plan. i 
A very large number of these filters is now in use ; 
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amongst other places the Manchester Royal Infirmary 
employs sixteen; they are also in use at the London 
Royal Hospital, the Stockport Infirmary, the East Lan- 
cashire and Prestwich asylums, the Southport Aquarium, 
and at many large breweries, bleaching and dyeing 
works, cotton factories, and so forth. There are upwards 
of 1000 in service for private use in and about Man- 
chester. The filters are manufactured by Messrs. 
Joseph Halliday and Co., of Portland Woks, Water- 
street, Newtown, Manchester. 





CONTINUOUS BRAKES. 
To THE EDITOR OF ENGINEERING. 

Srr,—I have read Messrs. Bramwell and Cowper’s 
report on the Sanders and Bolitho automatic vacuum 
brakes with much interest, and I have read it carefully in 
connexion with the proceedings of the railway conference 
held at Euston on April 2. 

Messrs. Bramwell and Cowper’s report, as you so clearly 
point out, condemns the system now being rapidly fitted 


| by the Midland Railway Company, for it establishes the 
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| fact that the brake power can be maintained for only two 
| minutes. 

| It is well known that a number of the locomotive 
| engineers who were present at the Euston meeting have 
|} such gradients on their lines that it will be impossible for 
them to use a brake which leaks off in two minutes, and it 
is equally well known that some of those engineers recog- 
nised this fact. 

The only point agreed upon unanimously at the meeting 
was as to the choice of brake couplings. The coupling 
suggested for general adoption, which is commonly known 
as the Clayton coupling, cannot be separated without 
applying the brakes, and it was to overcome the difficulties 
and delays arising from this feature, that the vacuum 
brakes on the Midland Railway are made to leak off rapidly, 
as mentioned in the report. The coupling referred to may 
be suitable enough for brakes which are no sooner on than 
they begin to leak off again, but it is palpably most un- 
suitable for an appliance which is a brake in something 
more than the name. 

No brake can be safe which will not remain on in case 
of need for many minutes, and this will be found out by 
the Midland Company to be absolutely necessary within a 
very short time. 

Conceding then the necessity for the use of brakes that 
will remain on continuously for many miles of descending 
gradients, it follows that the work of the conference is 
valueless, for it is clear that another and a very different 
coupling, which can be separated intentionally without 
applying the brakes, will have to be constracted for auto- 
matic vacuum brakes, and again unanimously agreed upon, 
if delays are to cease and risks to be avoided on the Midland 
Railway. 

In regard to the working of the Midland brakes, I find 
from careful inquiry that these. brakes are not by any 
means so simple in their operation as they appear to be in 
construction. I am informed that drivers on long trains 
are frequently obliged to wait for the brakes to leak off 
before they can start their trains. This results largely 
from a peculiarity in construction, consisting in the use of 
a leak arrangement round the piston-rods in addition to the 
leaks through the pistons, such arrangement being intended 
to more rapidly apply the brakes than wonld otherwise 
be the case. The admission of air around the rods when the 
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brakes are entirely off is prevented by rubber packing 
rings upon which the pistons seat. The effect of this leak 
arrangement on long trains is wholly to prevent the gradua- 
tion of the brake power, because the moment the pistons 
are slightly moved in the direction for applying the brakes 
the air immediately begins to flow in around the various 
piston-rods, and cannot be stopped from entering without 
taking the brakes entirely off. When a train consists of 
fifteen or twenty vehicles there are so many of these leaks 
around the piston-rods that it is impossible to create a 
vacuum with sufficient certainty to always bring the pistons 
down; hence the drivers are compelled to wait until the 
brakes have leaked off, and the various pistons have seated 
themselves. 

It seems that the dangerous nature of the leak arrange- 
ment has been impressed upon the minds of some of the 
Midland officers, for if report be true they are now experi- 
menting with an apparatus in which it is provided that the 
brakes occupy ten minutes in leaking off, instead of two 
or less as has been the practice. It appears, therefore, 
that the next step to be expected on the part of the Mid- 
land will be the adoption of a new form of coupling, the 
need for which has already been pointed out, for it 
certainly cannot be supposed that ten minutes can be 
alloved at the various stations for shunting purposes. 

What they will do in the case of long trains, regardless 
of the kind of coupling used, is a most serious question, for 
the difficulties in releasing the brakes will be greater as 
the leak-off arrangement on each carriage is lessened. 

It seems to be fully recognised amongst the Midland 
drivers using the Clayton brakes that the latter are practi- 
cally useful only in the first application, after which the 
drivers have to depend very largely upon their steam brakes 
on the engines and tenders, and tbat without these very 
powerful steam brakes the defects of the leak-off contrivances 
would be made apparent many times daily by overrunning 
stations. I have myself noticed the operation of these brakes 
npon a train ranning towards Derby from Marple, and 
having stationed myself in the van, where there was a 
racuum gauge, I observed when on the falling gradient 
near Ambergate that the brakes were applied with full 
force. The train was running at a very high speed when 
the brakes were applied, and when they had leaked off the 
train was still running at a speed of some twenty miles per 
hour, and without brake power. What will occur when an 
emergency arises at the time the brake power has disap- 
peared ? 

So far as the Westinghouse brakes are concerned, Mr. 
Clayton appears to find just enongh time to make out the 
details of the expense in keeping them up, and in assisting 
to make out the numerous reports that add so much to the 
bulk of the Continuous Brake Returns. 

In no single instance during the past four years has Mr. 
Clayton asked any one connected with my company to 
assist him in overcoming any difficulties he has experienced 
in the working of the Westinghouse brakes; or to assist 
him in avoiding causes for reports to the Board of Trade ; 
or in lessening the expense in maintaining the brakes, 
although my company have frequently offered to supply 
better and safer devices without expense to the Midland 
Railway. 

It is a significant fact that the Midland Railway Com- 
pany compares so unfavourably with such a line as the 
North-Eastern, where, though the latter had, on December 
31 last, 94 engines and 430 vehicles fitted with the Westing- 
house automatic brake, yet there were only 17 reports to 
the Board of Trade as against 124 reports by the Midland, 
having only 57 engines and 159 vehicles fitted with the 
eame brake. 

It is only just to Mr. Clayton to say that he has in some 
instances after strong complaints had been addressed to his 
chairman by my company, found time to consent to a few 
specified alterations. 

Truly yours, 
June 28, 1881. GEO. WEsTINGHOUSE, JUN. 


FISHERY HARBOURS. 
To THE Epitor oF ENGINEERING. 

S1z,—I have read with much satisfaction your remarks on 
this subject in last week’s ENGINEERING. They are most 
appropriate and seasonable, and in the public interest, it is 
to be hoped they will attract the attention of the I’arlia- 
mentary Committee referred to. 

Whatever the fate of the herring branding system— 
and I for one desire its abolition, though it were only to 
facilitate the transference of the functions of the Fishery 
Board to the Board of Trade—it is surely more than time 
that that other monopoly, the control of public expenditare 
by professional men in private practice, should be abolished. 
A monopoly which extends to the style of construction of 
such national property as piers and harbours, and even to 
the determination of the sites and number of these, espe- 
cially when that monopoly has been productive of such 
lamentable waste as is to be witnessed at Wick and Anstru- 
ther, must be doomed. The new policy of the monopolists 
in frittering away the funds at their command on petty 
schemes, as if they were afraid of repeating big blunders, 
has been well exposed in your able article. ’Tis indeed a 
policy of retrogression deserving the severest reprobation. 
Nature has given us only a select number of natural 
harbours and coast lines capable of improvement. In the 
utilisation of these undoubtedly in connexion with rail- 
ways liesthe line of progress in fishing industry, and in 
these days of trade depression and keen competition it is 
cruel to think of permanent public works being badly 
de-igned and badly distributed. 

Your insertion of this will oblige, Sir, 
A Nort Briron. 








To THE EDITOR oF ENGINEERING. 
Si1r,—The leader on Fishery Harbours in your last 
issue touches a matter of wide interest to the public gene- 





rally, but more particularly to a large branch of our 
profession. That engineers allowed to take private practice, 
should have the disposal of public money is indefensible. 
and tends to destroy confidence in the impartiality of their 
decisions. Engineers, even when engaged to advise a 
Government department, are but human, and I fully concur 
in your view that when appointed to such a position they 
should be entirely independent of outside influence, and be 
guided only by what they consider will be for the public 
good. 

I am, Sir, yours truly, 

Farr Puay, 


London, June 29, 1881. 





To THE EDITOR OF ENGINEERING. 

Srr,—That portion of your leading article last week 
week relating to Fishery Harbours is a subject which has for 
some time appeared to me to require ventilation, and I am 
therefore glad to see you have taken the matter up. The 
present so-called harbours are, in my opinion, were wasted 
money, offering little if any shelter and not always avail- 
able even in fine weather. If schemes for suitable fishery 
harbours with deep water and railway communication 
were free from the reports of private engineers, there is 
no doubt we should soon have an improved state of affairs, 
the general public as well as the fishing community bene- 
fitting thereby. Yours truly, . 


MR. ANDERSON’S PATENT BILL. 
To tHE Epiror oF ENGINEERING. 

Srr,—Probably you are aware (though I have not seen 
in your valuable journal any notice of it), that Mr. Lloyd 
Wise read a paper on Mr. Anderson’s Patent Bill at the 
May meeting of the London Association of Foremen Engi- 
neers and Draughtsmen. The President (Mr. Vinicombe) 
laid much stress upon the great importance of the subject, 
and the discussion was adjourned to give ample opportunity 
for dealing thoroughly with the matter. Since then Mr. 
Anderson’s Bill has been read a second time, and I consider 
this a most favourable opportunity of putting the matter 
in proper form before the Government, who will probably 
soon begin to prepare a Bill of their own. The great thing 
is to make it perfectly clear what it is that the bulk of 
inventors and the public desire, in the way of reform, and 
to do this with a sufficient evidence of authority, and in 
ample time to allow of the proposals being embodied in any 
Bill that may be prepared. Now I think Mr. Anderson’s 
Bill goes a long way in the right direction, and shows he 
understands the matter he is dealing with. Therefore we 
cannot do better than follow his lead, and strengthen his 
hands. As truly stated in your leading article last week, 
we have had enough of delay, ‘* procrastination is the thief 
of time.’”” As a manufacturer as well as an inventor and 
patentee, I am desirous something should be done ere long 
to amend the Patent Laws. The matter is one which in 
view of the present condition of trade and foreign competi- 
tion, is of peculiar and pressing importance. ‘Therefore I 
venture to send you a copy of a series of resolutions of 
which I have given notice, as an hon. member of the 
Association above mentioned (in order that they may be 
dealt with at the adjourned meeting on Mr. Lloyd Wise’s 
paper), and to which Lam anxions to direct special atten- 
tion, in order to afford ample time for full consideration of 
every detail before the time comes for formally taking the 
sense of the Foremen Engineers and Dranghtsmen, asa 
body, as to each resolution. 

You bave so constantly and consistently advocated reform 
that I with confidence appeal to you to assist me by giving 
publicity to my proposals, as to which it would be gratify- 
ing to have the views of your readers. 

I am, Sir, your obedient servant, 
SAMUEL WorssaM, 
Assoc. M. Inst. C.E, 
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1881. 
LonpDoN ASSOCIATION OF FoREMEN ENGINEERS 
AND DRAUGHTSMEN. 

Meeting to be held at Cannon-street Hotel on Saturday, 
July 2, 1881, at 8 p.m., to consider Mr. Anderson’s 

Patent Bill, 
Resolutions proposed by Mr. Samuel Worssam. 

1. That regard being had to the exigencies of trade and 
foreign competition, such reform of the Patent Laws is 
urgently needed as will to the utmost encourage the intro- 
duction and development of new inventions and improve- 
ments. 

2. That the Patents for Inventions Bill, 1881, brought in 
by Mr. Anderson and others, and lately read a second time, 
is satisfactory in principle, because it aims at providing : 

A. Paid Commissioners of Patents. 

B. Better management of the business of the Patent 
Office. 

C. Better indexes and improved library accommodation. 

D. Extension of the term of letters patent to twenty-one 
years (which is only one year more thanin Belgium and 
Spain). 

E. The same duration of patent in respect of foreign 
inventions notwithstanding any prior foreign patent. 

F. Reduction of fees on future and en existing patents; 
also extension of term as applied to existing patents. 

G. Grace (subject to fines) for payment of stamp duties. 

H. Extension of the term of provisional protection. 

I. Efficient protection from the date of application (by 
stopping ‘‘racing’’ for the seal, to the detriment of the 
earlier of two applicants). 

K. Power to add toa patent subsequent improvements 
upon the original invention. 

_ L. Compensation for use by the Crown of patented 

inventions. 

M. Authority fer public servants (not employed in the 
Patent Office) to become patentces. 

3. That although the objects of the Bill, as briefly set 
forth in the foregoing resolution, are satisfactory, it is 
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capable of considerable improvement in detail. 





4. That modifications of the following nature are desir. 
able : 

a. The qualifications of the proposed Commissioners 
should be indicated. 

b. The sa'aries proposed should be larger, to secure a 
better class of officers. 

c. The duties of the Commissioners should be so defined 
as to preclude the possibility of undue interference with 
inventors, patentees, or others, and particularly so as to 
guard against arbitrary refusal of patents for alleged want 
of novelty or otherwise. 

d. The Commissioners should draw the attention of 
every applicant for a patent, so far as practicable, to any 
analogous inventions already on record in the Patent 
Office. 

e. The stamp duties payable after filing the specification 
should be payable by yearly instalments of 51. each, instead 
of as proposed in the Bill. 

f. To discourage carelessness, the fine for non-payment 
of duty within the prescribed time should be 50l., with 
power to the Lord Chancellor, however, to reduce the fine 
in any case where, in his opinion, the circumstances would 
jastify that course. 

g. Addition of improvements to an existing patent should 
be made at the patentee’s risk, and should not be subject 
to the decision or opinion of any Government officer. 

5. That regard being had to the great loss and injury 
inflicted on unwary inventors by grossly incompetent and 
fraudulent persons acting as patent agents, it is highly 
desirable that any Patent Bill that may become law should 
provide proper restrictions as respects patent agents. 

6. That to this end : 

h. All the present patent agents should be registered in 
the Patent Office. 

i. No person should, after the passing of the Act, be 
permitted to act as a patent agent until he skall have served 
articles to a registered patent agent and passed an examina- 
tion by some competent authority. 

j. All persons registered as patent agents should annually 
obtain certificates of their right to practice, and should be 
made liable to be punished for misconduct by the Lord 
Chancellor or the Master of the Rolls. 

7. That the use of the word “‘ patent’’ in connexion with 
any article or process that has not been patented in the 
United Kingdon should be punishable. 

8. That the Patent Office Museum should be transferred 
to an appropriate building in a central position, and be 
properly kept up out of funds derived from the granting of 
patents, so as to form a reliable and well-arranged his- 
torical record of the progress of arts and manufactures, in 
connexion with which technical lectures should be regularly 
delivered. 

9. That the resolotions passed at this meeting be 
embodied in a suitable memorial or memorials, and be 
presented to the President of the Board of Trade, and such 
other Government authority or authorities as the Com- 
mittee of the Association may consider best. 

10. That the Committee shall forthwith appoint a deputa- 
tion to wait upon the President of the Board of Trade, and 
to ask him to give effect to the resolutions passed at this 
meeting, if he can be induced to receive such a deputation. 

1l. That the Committee shall also obtain, as far as 
possible, the co-operation of other scientific and other 
bodies in promoting the amendment of the Patent Laws 
in the direction indicated by the resolutions of this 
meeting- 

12. ‘That all the foregoing resolutions be printed for cir- 
culation, and that copies thereof be forthwith sent to every 
member of the House of Commons, also to the editors of 
the London daily and weekly newspapers. 

LIGHTNING CONDUCTORS. 
To THE EDITOR OF ENGINEERING. 

S1r,—The letter on this subject, which appeared in 
Friday’s issue, contains information which it would have 
been beneficial to have had before, yet on account of its 
lateness I trust you will kindly find me space for a few 
words thereon. 

Must I say that I am not surprised at the statement that 
some existing conductors test high, but that I have been 
looking for some such admission from one who has hada 
wide experience to quote from, and it is because as a rule 
no test of the resistance of a conductor is taken imme- 
diately it is put up and handed over, that I advocate the 
finding of its conductivity then, with a view to future tests ? 
Were such a course adopted it would either prove its effi- 
ciency, or point at once to something being wrong, and its 
consequent and immediate removal. Had such a method 
been pursued in the cases quoted, it is scarcely likely 
10,000 or even 672 ohms resistance would have been 
allowed to pass. Besides that, is it not strong evidence 
against the introduction of ‘‘ screwed joints’ in the con- 
ductor proper even when they are “perfectly tight,’’ as 
they but show, that when in that condition they are not 
efficient. I do not quite understand the logic which says, 
‘** Both of these conductors were efficient in spite of this 
high resistance,’ and then the statement that the fault was 
localised by other tests, and removed. If efficient with the 
10,000 obms resistance, why go to the trouble of altering 
the condition of the conductor? Joints then would be 
an objection to the so-called double conductor, to say 
nothing of the overlooked fact of double cost in twice 
fixing ladders and double lot of small stores used, as 
men cannot clasp a chimney or spire, but would have 
to fix each side separately. Where appearance has to be 
studied, the single conductor is to be preferred, and if 
when erected its conductivity be known, ard an instrument 
on my plan be fixed and used, early intimation would be 
given of deterioration. That is the point to be sought after. 
The fact that damage has been done to buildings where 
conductors were affixed, bas largely operated on the public 
mind, and produced an apathy on the subject, which is to 
be regretted. Butlet it be known that the conductors can 
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be tested readily and easily, and by whatever means it is 
done, it will be for the benefit of the community at large. 
With thanks to your military correspondent for his 
information regarding the non-publicity of official recom- 
mendations, I am, Sir, yours very truly, 
SAMUEL VYLE. 
22, Borough-road, Middlesbrough, June 27, 1881. 


THE BATLEY BOILER EXPLOSION. 
To THe Epiror OF ENGINEERING. 

S1r,—The letter of ‘‘An Old Steam User,” which 
appears in yours of the 24th June, carries no evidence to 
my mind of what the author calls honesty of purpose. 

“* An Old Steam User”’ says he thinks he has found out 
the cause of the explosion at Messrs. Wallaert Fréres’ flax 
mills, Lille, and that t!e explosion was entirely due to the 
accumulation of gas. I tell him it was not an explosion of 
gas. The explosion was caused by overheating, and exces- 
sive pressure in the pipes, and the 9 ft. pipes had to give way. 

I mean what I say, viz., a steam boiler 25 ft. to 28 ft. 
long is stronger and safer than a boiler 35 ft. long. So is 
a fuel economiser pipe 7 ft. or’7 ft. 6 in. long, both stronger 
and safer than the ordinary accidental pipe 9 ft. long. 

The reference to certain firms made by ‘‘ An Old Steam 
User,’’ like the history of boilers and economisers, proves 
one and the same thing, that to exceed a certain length of 
pipe or cylinder is a certain mistake. It is already well 
known by those who have looked into the matter, that a 
long pipe in a flue or oven rapidly oxidises and rusts away, 
only at the Lottom, and becomes weak, troublesome, and 
expensive, which is all the more apparent where 7 ft. 6 in. 
pipes have been applied in places where 9 ft. were before 
used, and where the saving is the same, because the hot 
flue gases will not fill a deep flue or oven, and if the hot 
gases come not in contact with the bottom part of the pipes 
the long pipes become an evil, and will fast wear out. 

This was the case at Sir Titus Salt, Sons, and Co.’s, at 
Saltaire, where I put 512 pipes, each 7 ft. long, with 16 
filters in the place where previously stood those 9 ft. pipes 
that exploded. Perhaps I sbould not have mentioned 
filters at this time as one of the means for securing addi- 
tional safety in the working of both economisers and 
boilers, therefore I will take the liberty of suggesting the 
subject to you, Mr. Editor, for although economisers and 
filters are becoming common, too little is known about 
them, and there is need of the subject being more opened 
up and better understood by the public, that there be no 
monopoly by either old steam users or others of the 
sources of knowledge. 

Yours truly, 
JosEPH TWIBILL. 

Economiser Works, Manchester. June 28, 1881. 





AIR COMPRESSORS. 
To THE EDITOR OF ENGINEERING. 

Sr1r,—I bad made up my mind not to pursue any further 
the meaningless discussion with ‘‘ Tramways,’’ whom 
nothing could draw from his only safe ground of vague 
generalities. But I cannot permit him to say that 1 pub- 
lished ‘‘ misleading statements’’ about him. He says he 
‘measured the small passage in the trunk of the high- 
speed machine because the air has to go through this on 
its way to the inlet valve, the ‘ inner circumference, mul- 
tiplied by the lift’ of which is only a secondary matter.” 
This statement proves that he knows nothing whatever 
about the construction of the high-speed machine which 
he takes upon himself to criticise. The area of the passage 
through which the air has to go on its way to the inlet 
valve is nearly three times the actual area through the 
inlet valve, viz., the inner circumference multiplied by the 
lift, which is about one tenth of the area of the cylinder. 
It matters nothing how large the area leading to the inlet 
valve may be, so long as it is reduced at the valve itself, 
and yet this, ‘‘ Tramways” tells us, is ‘‘ only a secondary 
matter.”’ 

In the 40 in. compressor the five 8in. valves would each 
require a lift of two inches, to give a total area equal to 
one fifth of the area of the 40in. cylinder, that is suppos- 
ing there is no space taken off by ribs or guides; but as 
this is probably the case, the lift would be even more than 
2in. Imagine the loss from slip in the closing of such 
valves, and the destructive action of their beat! But I 
cannot believe such a monstrosity exists anywhere. Rather 
I should imagine that ‘‘ Tramways’’ has been as much 
‘* ont’’ in his measurements of this machine as he has 
proved himself in the case of the high-speed one, and has 
probably reckoned both delivery and inlet valves together 
as allinlet. Apologising for trespassing on your kindness 
again in this childish discussion, 

Tam, &c., 
3, Westminster Chambers, 8. W. J. STURGEON. 


FAURE’S SECONDARY BATTERY. 
To THE EDITOR OF ENGINEERING. 

S1r,—I notice in your last article on this battery, on 
page 649, you, in common with other writers in contempo- 
rary scientific papers, state that the Faure battery can only 
be charged by voltaic cells, whilst the Planté was capable of 
receiving its supply from a dynamo or a magneto-electric 
machine. How this erroneous belief has arisen it is hard 
to say, but that it is erroneous I, for my part, am able to 
maintain, having lately been carrying out some experiments 
on the new— or I should say improved—accumulator. The 
battery I constructed contains 2.13 square feet, and has 
about 34 lb. of red oxide of lead laid on the two leaden 
sheets ; both sides of each sheet being coated. On charg- 
ing this battery from a Siemens dynamo of 6000 candle 
power for five minutes, an inch of 32 B.W.G. plstinum 
wire was kept in a state of incandescence for 47 seconds. 
Had the internal resistance, namely, the platinum wire, 








been greater, the flow of current would have lasted for a 
longer time, though the platinum wire would not have been 
incandescent. 

Again, I charged this cell for 60 seconds from a hand 
Gramme machine giving 78 turns to the handle. The cur- 
rent thus put into the accumulator was sufficient in flowing 
out to keep the handle revolving steadily for 11 minutes 10 
seconds in the same direction as that in which I turned it, 
making 132 revolutions during the time that the cell was 
exhansting itself. The length of the radius of the handle 
was 6} in. and it pulled with a mean force of 44 lb. during 
most of the time that it was going. 

This experiment I have repeated several times, and I 
find that, like the Planté, the cell improves by use. Con- 
cerning the storage of the current for any length of time, 
my experience with this cell is not very satisfactory; it gra- 
dually falling in force until, after a day, but little remains. 
This is doubtless due to imperfect construction, and can be 
got over. 

However, what I intended to show was, that a battery 
constructed after Faure’s idea is capable of being charged 
by a dynamo or a magneto-electric machine; and therefore 
how such an assertion as that which has lately been made 
in so many papers arose I am unable to guess ; the original 
letter appearing in the Times stated that the battery was 
charged by some Grove cells, but also said that a dynamo 
could have charged it in like manner. 

I an, Sir, yours, &c., 
J. K. D. M, 

Elswick, Newcastle-on-Tyne, June 27, 1881. 


BROKEN CRANKSHAFTS AT SEA. 
To THE EpIToR oF ENGINEERING. 

S1r,—At the latter end of last year I was an officer on 
board a large steamer bound from the Mediterranean to 
New York with a cargo of fruit. When we were about 
three days’ sail past Madeira our crankshaft broke in the 
manner shown by the sketch, and I think that our way of 
mending it may interest some of your readers. 














One morning the engines were heard knocking violently, 
and upon examination the shaft was found completely 
broken from A to B (in sketch) ; various suggestions were 
made, but it was agreed that the only way to make a secure 
mend would be to drill a hole from D to E, and drive a 
bolt through, rivetting it up at both ends. The only tools 
that we had were a small ratchet brace, and the ordinary 
bits, the largest drill being about lin. There was a strong 
gule at the time, causing the ship to pitch and roll heavily ; 
she was bowever kept head to sea by the sails. 

The forge was lighted, and the engineers set to work 
with the only piece of steel available (the donkey engine fly- 
wheel pinching bar), out of which they made a very decent 
24 in. drill, which by having a 1 in. hole drilled before it, 
was forced through 27 in. of iron in three nights and two 
days. An iron stanchion was cut from the hold, heated 
throughout, driven through the hole, and rivetted up. 

With this mend the steamer was taken back to Madeira 
in six days, a distance of about 600 miles. At Madeira the 
captain wired home, and a new shaft arrived from England 
in about fourteen days. 

When taken ashore in England the mended pin was in 
perfect order, and it is supposed it would have held had we 
gone at a much greater speed. 

The officers of the steamer were awarded 200 dols. by 
the New York Board of Underwriters. 

I am, Sir, your obedient servant, 
J.J. BayFrorD. 

P.S.—The fractured surfaces were fortunately rough, 
and this fact was taken advantage of by putting the 
stanchion in hot, which by contracting in cooling, brought 
the two rough surfaces together, and so relieved the 
stanchion of all shearing strain. 








MACHINES FOR PRODUCING COLD AIR. 
To THE EDITOR OF ENGINEERING. 

Str,—I note Mr. Goodwin’s effusion in ENGINEERING 
of June 17, and that he may not deceive himself as to the 
cause of my reticence on what he now says was the “ pith 
of his views’’ in his previous letter, I remark that my 
silence was not owing to any change in my views pre- 
viously set forth, but simply for the reason that the case 
he cited was so devoid of argument, there was really 
nothing to reply to. I had in a previous letter made the 
matter quite clear, as I thought, by a quotation from Mr. 
Lightfoot’s paper, and it seemed idle to go over the ground 
again until some one had shown that my position was not 
tenable. Mr. Goodwin’s letter dia not show this, nor did 
it shed any new light upon the subject. 

General statement with reference to ‘‘ elementary’’ 
works for bill of particulars is a method of criticism now 
quite in vogue, but it is not good enough tw call forth 
reply. The text-books referred to are good, and if Mr. 
Goodwin in his climbing up the ‘‘ bill of science’ should 
ever attain a position where he can comprehend the subject- 
matter of the books referred to, he will perhaps discover 
that a proposition is not necessarily profound because 
stated in a manner to make it incomprehensible, and also 
that the authors named were able to express their views 
without doing violence to the rudiments of English 
grammar. 

Yours truly, 
J. K. KILBOURN. 

5, East India Avenue, Leadenhall-street, E.C. 





To THE EpiToR OF ENGLNEERING. 

S1r,—Kindly allow me space to reply to Mr. Goodwin’s 
letter, in which he seems to be nettled about my noticing 
the ‘“‘handle.’’ I presume he put it there to be seen; if 
he dislikes comment it might be better form to omit it. 

Respecting cold-air machines, it was owing to my paying 
so much attention to his letter, and my own theoretical, 
qualified by practical, experience, that made me trouble your 
readers, to try and clear up some of the fallacious unquali- 
fied statements which are apt to mislead. Mr. Goodwin 
stated ‘‘ it was perfectly obvious that the grade of expansion 
and final temperature after expansion can be varied at 
pleasure ;” this, when coupled with the fact that we want 
the same terminal temperature at atmospheric pressure 
from varying initial temperatues in the compression 
cylinder, is simply absurd, as the compression and expan- 
sion cylinders have a fixed proportion to eacb other ; per- 
haps Mr. Goodwin thinks that one of the cylinders is made 
of india-rubber so as to be able to alter its volume readily. 

The remarks about economy are very questionable, as 
the amount of heat abstracted during compression is very 
small indeed. 

Pro bono publico, 
June 22, 1881. Bitty FAIRPLAY. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Yesterday there was a fair 
good attendance on ’Change at Middlesbrongh. Messrs. 
Connal and Co. had in stock 177,814 tons, which is an 
increase of 1840 tons since last Tuesday. In Glasgow they 
hold 565,714 tons. The market was rather weaker, and 
although makers continued to ask 37s. per ton for No. 3 
Cleveland pig, buyers were unwilling to give more than 
36s. 6d. per ton. It is still felt that the total production 
is in excess of the demand, and unless prices advance soon 
it is believed that some of the blast furnaces in this district 
will be blown out. Although the shipments of pig iron 
have been very good during the month, it is anticipated 
that the Cleveland Ironmasters’ Association returns 
will show a considerable increase in the stocks of pig iron. 


The Finished Iron Trade.—All the finished ironmakers 
in the North of England are busy, and will be kept in full 
operation for some time to come. Prices are firmer. Plates 
are in excellent request ; indeed, some makers are unable 
to supply shipbuilders quick enough with iron. A large 
number of men is now employed in the finished iron trade. 


Shipbuilding and Engineering.—On the northern rivers 
the tonnage already turned out this year is large, and it is 
expected that at the end of the twelve months the total 
tonnage built on the Tyne, Wear, and Tees will far exceed 
that of any previous year. Next week we shali give some 
particulars about the Tyne and Wear. As regards the 
Tees it may be stated that last year the yards at Stockton 
built 29,901 tons, and at Middlesbrough it reached 
upwards of 19,000 tons. This year the Stockton yards 
have each built four or five vessels, and at Middlesbrough 
Messrs. R. Dixon and Co., of the Cleveland Dockyard, 
have since the first of January launched five splendid 
steamers of a total tonnage of 10,000 tons. By the end of 
this year they are to launch another nine vessels, which 
will make their total tonnage 25,500. The engineering 
shops are very busy, marine builders especially having a 
great deal to do, 


The Steel Trade.—The steel works in Cleveland are 
working to the full extent of their available plant, and 
will be kept going for the next few months with the orders 
now in hand. Further extensions are being made. 

The Coal and Coke Trades.—There is no alteration in 
the coal and coke trades. 








THE “ City or Rome.’’—We observe that the City of 
Rome has been fitted up with electric bells, including about 
150 pushes, by Messrs. J. T. Gent and Co., of the Faraday 
Works, Leicester. 





Paris INTERNATIONAL ELECTRICAL EXHIBITION AND 
ConeGress.—In addition to the appointment of the Earl of 
Crawford and Balcarres as Chief Commissioner, the 
Government has nominated Sir Charles T. Bright, Pro- 
fessor D. E. Hughes, F.R.S., and Lieutenant-Colonel C. 
E. Webber, R.E., as Commissioners at the forthcoming 
Electrical Exhibition and Congress at Paris. 





AMERICAN BRIDGE BuiLviIne.—The Phenix Iron Com- 
pany has signed contracts forjthe next four months for bridge 
work which will comprise between 8000 tons and 10,000 
tons of iron. The company have bridges on hand for the 
Delaware, Lackawanna and Western, the Great Western 
Railway of Canada, Morgan’s lines and Huntingdon’s lines 
in Texas, the Mexican Railway Construction Company, 
the Philadelplia, Wilmington, and BaJtimore Railroad 
Company, and the Old Colony Railroad. 





UnIvERsSITY CoLLEeGE, Lonpoy.— At the annual dis- 
tribution of prizes at University College, London, on 
Wednesday last, Lord Kimberley, the President of the 
College, presiding, among other awards it was announced 
that the two Gilchrist Engineering Scholarships (each of 
the value of 351. per annum for two years) had been given 
to Mr. P. V. Appleby and Mr. T. E. Beare. Mr. Appleby 
is, we understand, a son of the well-known engineer of that 
name, and Mr. Beare is a gentleman who obtained an 
engineering scholarship in Adelaide, and has come over 
here to continue his studies at University College. Two 
similar scholarships are offered for competition among the 
engineering students next session, one at entrance (in 
October) and one at the end of the session. 
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CHROMO-TANNED LEATHER. 

Tue subject of chromo-tanned leather, to which we 
briefly referred in a recent article on the “ Leather Trades | 
Exhibition in Glasgow,” is now exciting a very large | 
amount of attention amongst tanners and curriers and | 
leather-workers generally, both in this country and | 
abroad. It is but natural that it should be so, consider- 
ing the very superior quality of the material which is 
made by the Heinzerling process of tanning, the brief | 
space of time in which raw hides are transformed into | 
finished leather, the cheapness of the process, and various 
other circumstances on which it is not necessary to dilate. 
Any scepticism that may have existed as to the efficacy 
and great economic and industrial value of the new sys- 
tem of tanning ought no longer to have a place in the 
minds of those practical people who carefully mspected | 
the wonderful collection of leather and finished leather | 
goods shown in the Glasgow Exhibition by the Eglinton 
Chemical Company, in whose experimental tannery | 
leather had all been produced. We may just incidentally 
mention that the Heinzerling process of tanning dis- | 
penses entirely with the use of ordinary vegetable tan- | 
ning materials, the essential ingredient in whichis tannic 
acid ; and that, instead, it involves the use of a mineral | 
compound of definite and unvarying composition, and | 
known as bichromate of potash, or more briefly as| 
“bichrome.” In this case the tanning agent is chromic | 
acid, which is easily set free by suitable chemicals in 
the tanning liquors , and as these liquors may be obtained 
of any desired strength it is quite possible to hasten the 
process very materially by which the gelatine of the-raw | 
hide is converted into the curious chemical compound 
known as leather, It is not our intention, however, to | 
enlarge upon and describe the modus operandi and the 
chemical principles involved in the manufacture of leather 
by the new process, but rather to take brief notice of the 
quality of the material yielded by the mineral tannage, 
and more especially of its mechanical properties. 

Speaking first in order of the belt leather which was 
exhibited at the Eglinton Chemical Company’s stall, we | 
may remark that some splendid hides were shown, both 
whole and split down the back, of a light colour, very 
clean, and solid; indeed, the strap butts produced by | 
the chromate process are stronger by at least 15 per 
cent. than any specimens that could be got of the best | 
bark tannages to go through rigid comparative testing 
to which we shall shortly refer, The belt which drove 
the machinery in motion in the Exhibition was made 
from a chrome-tanned walrus hide, which was tanned | 
and curried in the short period of three weeks. It 
certainly did its work in a most satisfactory manner. | 
There were also at the company’s stand a number of | 
belts of the mineral tannage, ranging from 2 in. to 24 in. 
in breadth, all free from grease, perfectly clean, and 
looking remarkably like work. These belts were gene- 
rally made by Messrs. Tullis and Son, Messrs. Peter 
M‘Intosh and Sons, and Messrs. John Burt and Son— 
all well-known belt manufacturers in Glasgow. The 
collection likewise included a large display of all classes 
of mechanical leathers, such as pump cresses, both large 
and small, hydraulic cup leathers, firehose in all sizes, | 
buckets, &c. It is worthy of notice to state that large | 
pump cresses for colliery purposes have been used in | 
active competition with the expensive india-rubber cup | 






































leathers, and they have been found to stand considerably 
TaBLeE No. I.—Results of Erperiments to Ascertain the 
Tensile Strength of Six Pieces of Chromate-Tanned and 
Sic Pieces of Bark-Tanned Leather. 
Chromate- Ultimate Stress per Inch in Width. 
Tanned Stress. Extension in 25 In. 
—- Area. Total. A a in 200. 400. | 600. | 800. | 1000 
in sq.in., Ib. Ib. (per ct. per ct. per ct.|/per ct. per ct 
8by 28 2.240 7378 297 | 8.48 14.44 18,72 22.92 
set 10.04 
6 ,, 26 1.516 5629 3608 | 6.48 11.28 16.84) 21.92 
set - 8.16 
5 .,.25 1.250) 4716 3772 | 9.68 | 13.00| 18.88 22.72 
set 11.68 
4 26 1,040 4364 4196 820 16.84 20,64} 23.96 
set an 9.04 ; 11.83 
B ogy -25 750) 2992 3989 | 7.12 12.68 18.68) 24.16 
set oe 8.72 
2 22 440 1774 4031 5,92 12.52 17.90) 22.20 
set : 7.92 
Mean ... eo.| 4477 3815 7.64 13.04 17.99) 22.43 
set ee 9.2¢ 
Bark-Tanned. 
8 by .25 , 2.000 5344 | 2672 | 5.52 9.28; 13.68 
set a 7.92 
6 ,, 19 | 1.140, 3708 | 3252 | 5.80 | 9.52! 13.64 
set - 5.08 
& ,, .238 | 1150 4459 877 72 7.68 | 11.44) 15.40 
set . 564 
4 ,,.20| .800/ 3283 | 4103 | 4.80 | 7.76) 11.sz| 15,12 
set 5.8 
3 4-20} .€00; 2156 | 3593 2 | 7.20) 996 
et 5.24 
2 w» 2 420! 1661 | 5954 3,36 6.18 ‘+ 11.12 
! set A 4.45 | 
Mean ... 3465 | 3576 72 7.92} 11.4! 13,88 
} } set ° | 6.01} } 
i ' ' ! 











TABLE No. Il.—EXPERIMENTS ON THE STRENGTH 


_OF Bakk-TANNED AND CHROMO-TANNED LEATHER. 


| 











Dimensions of Samples. Breaking Comparative 
No. Strain. Results. 
of DESCRIPTION. ee ee Weight. es 
Test. | one.s { 
Breadth Phick- Ares. | Total. | . Pe _ | Stronger | Weaker 
ness. | Sq. In. by by 
in. in. sq. in. tons tons z. dwt. gr.| per cent. per ce 
57s | Bask-teuned English bend... 298 | 26 | be | uses | 1082 | ooo | 
574 | Chrome ,, % os 3.92 22 862 | 1.275 1.479 5 14 15 
575 | Bark-tanned foreign bend .... 3.92 235 921 1.1875 | 1235 |6 4 ll 
576 - — »-| 393 | 23 OL | 1.45 1.609 |6 6 8&8 } on il 
577. Chrome-tanned foreign bend 3.92 20 784 1.6625 | 2.12 6 12 7) 
578 | Bark-tanned belting ... 3.92 195 764 1.35 1.767 610 7, 11 
579 = aoe 3.92 255 999) | 1.55 1551 | 7 19 7? ‘ 
580 9” % one 3 92 215 842 | 1.5 1.78 6 70h ° 31 
581 | Chrome-tanned belting 3.92 23 201 1.875 2081 |6 3 19) «. 
sea}, ; . 392 | 123 (988 | 18 1.825 |6 17 21g 3 
more wear and tear at about one-sixth part of the cost.) made, considerable economy is derived from using the 


Walrus hides intended for machinery purposes, and 
weighing 150 Ib, of leather, were shown, which had been 
tanned in fourteen days at a less cost than 1d. per pound. 
Experiments have clearly shown that this class of belt 
possesses a much higher tensile strength than that made 
of bark-tanned leather. 

Numerous experiments have been made in Germany 
in regard to the mechanical properties of chromo-tanned 
leather, and belting made of it has been practically used 
on a large scale in a number of mills and other establish- 
ments where machinery is used. The results have been 
most excellent, and in many cases most surprising. 
Instead of giving any of them we prefer to adduce the 
results obtained by Mr. David Kirkaldy at the Testing 
and Experimenting Works, Southwark-street, London. 
He operated on chromo-tanned and bark-tanned leather 
—six pieces of each—the latter being purchased by 
himself of the beet quality obtainable. These results are 
given in Table No. L., annexed. 

In reference to the figures given in this Table, Mr. 
Kirkaldy remarks that as the thickness varied each 
piece was measured at six places, and the dimensions 


| given are those where fracture subsequently occurred. 


Table No. I shows (1) that chromate leather excels in 
strength, and (2) that after it has “ set” under tho neces- 
sary stress it still retains an extraordinary amount of 
elasticity, which is available for tightening machinery 
belting on pulleys. 

A number of samples were also for testing to Lloyd's 
Proving House, St. James's-street, Kinning Park, Glas- 
gow, with the results recorded in Table No. II. 

From the results of the experiments carefully carried 
out by Mr. Kirkaldy and by Mr. William Fraser, superi- 
tendent at Lloyd’s Proving House, and which aredetailed 
in the foregoing Tables, it is abundantly evident that 
chrome-tanned leather must take high rank on account of 
its excellent mechanical properties. In respect of its 
water-resisting power, and its capability of standing 
great wear and tear there is on record the most ample 
proof, Altogether there seems to be a great future in store 
for the produce of the mineral or chromate tannage. By- 
the-way, we ought to mention that Messrs. Andrew Muir- 
head and Co., tanners, curriers, and leather merchants, 
Glasgow and Bridge-of-Weir, Renfrewshire, have become 
so convinced of the advantages of the chrome tanning 
process that they have now gone into the new industry 
on a commercial scale; so that in this country, as well 
asin Germany, the process assuredly is removed from the 
experimental stage. 








HEDGES’ PORTABLE ELECTRIC 
LIGHTING TACKLE. 

Dynamo machines require to he run at a regular speed 
of from 900 to 1600 revolutions per minute. This high 
rate of speed renders it almost impossible to connect the 
electric machine to the generator direct, so long as 
engines of the ordinary type are used. With gearing, 
great annoyance has been found, in consequence of the 
noise, and the ordinary smooth-running strap takes up too 


| much space if the machinery is to be made portable. 


In a handy arrangement of portable electric lighting 
tackle which has been adopted by Mr. Killingworth Hedges, 
the engine was at first fitted with friction gearing, the 
small pinion on the dynamo being made of paper washers 
compressed and turned to a smooth surface. This gave 
fair results at first, but its use made it necessary to 
work the machine under shelter during wet weather. To 
obviate this, the present arrangement now illustrated 
has beendesigned. It consists of an ordinary friction pinion 
driven by a heavy pulley fixed on the engine shaft, and 
also by astrap encircling the flywheel, and an idle wheel 
running loose on its own shaft. The latter is pressed up 
to the intermediate wheel by the strap, which conse- 
quently halves the work. By lowering this wheel the 
strap can be tightened. 

The type of engine used by Mr. Hedges is the ordinary 
invert: d steam cylinder. For driving a Gramme machine 
capable of giving two lights each of 4000-candle power, 
a 54 steam cylinder and Y in. stroke is used. An expan- 
sion valve is fitted, arranged so that it can be lifted off 
the face by simply turning a handle. This enables the 
engine to be started easily, and when a long run is to be 


expansion. The parts of the engine are carefully 
balanced, and the engine is supported independently from 
the boiler. 

The boiler is of the multitubular launch type capable 
of generating steam to the working pressure of 75 Ib. in 
25 minutes, and is mounted on a wide framing so as to 
lessen the vibration. 











This type of engine has been specially designed for use 
at the Liverpool Docks for the purpose of lighting ships 
when taking in or discharging cargo. During the opera- 
tions of getting up steam, a reel of wire carried on the 
side of the boiler is unwound and the two lamps fixed to 
the spars of the ship. In practice a lad is found to be 
sufficient to look after the engine and the lamps, which 
are generally taken down after the night's work. 

Although fitted with the Gramme machine any other 
ean be worked which does not require more power. This 
engine is manufactured by the Electric Lighting Supply 
Company, of Westminster, to the designs and specitica- 
tion of Mr. Killingworth Hedges. 

This form of portable electric lighting tackle would bo 
extremely useful for builders’ and contractors’ purposes, 
also for railway companies, as in the case of an emer- 
gency it could be placed on a truck entire and worked at 
the desired spot without removal. 








Tue FrEencH Iron Trape.—The posit'on of this trade 
has somewhat improved. Orders have flowed in freely, and 
the markets have become so extremely firm that some 
advance in prices is regarded as not improbable. It is 
stated that steel works are about to be established near 
Bayonne. Bilbao minerals will be used. 


CENTRAL Pactric RAtLroAD.—The Central Pacific 
Railroad Company has commenced work on a large ferry 
passenger depot, which will cover tke western end of a 
mole of stone and earth completed last season at fan 
Francisco. This mole, which extends out into the bay, 
from the Oakland side, about two-thirds the distance of 
the trestle work, now used for the ferry business, will be 
used in place of the trestle pier as soon as the depdt and 
ship are completed, in about three months. This dep6t will 
be 990 ft. long by 280 ft. wide, including the sheds on each 
side of the main building, which latter will be 600 ft. long 
by 200ft. wide. The material will be corrugated iron, 
glass, and wood, and the depot, when completed, will be by 
far the finest railroad building on the Pacific coast. The 
plans were furnished and the work is being done by Mr. A. 
ems superintendent of construction on the Central 

acific. 





THe Royat ExcHANGEe Suippine Company.—This 
company, which was established in 1874 with a capital of 
500,000/., and with the object of establishing a line of 
steamers between London and New York, has proved emi- 
nently successful as a commercial undertaking, as it has 
paid dividends during that period averaging over 7} per 
cent. per annum, besides accumulating a reserve fund. 
The company owns eleven ships, of which eight are steamers, 
four of nearly 4000 tons, and the present carrying capacity 
is entirely inadequate to meet the demand. When the 
company was founded only 200,000/. of its capital was 
called up, and of this but 7/. 10s. was paid on the 101. 
shares. Applications are now made to raise a second 
200,0001., by the issue of 20,000 of the remaining shares, 
but it is not intended to call in more than 7/. 10s. per share, 
while only 2/. per share will be called up during the present 
| year The arrangements existing between the company and 
| the Erie Ra lroad Company are such as to develop through 
traffic, which is now sufficiently great on the company’s 
line to require the establishment of a weekly service of 
steamers, 
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THE MOUNT ADAMS INCLINED 
RAILWAY. 

WE give this week a two-page engraving containing | 
the first of a series of illustrations which we have pre- 
pared of the Mount Adams and Eden Park inclined plane 
railway, at Cincinnati, Figs. 1 and 2, now given, showing 
the general arrangement of the engines and winding 





gearat the head of the incline. We also annex a view 
of the brake. We shall postpone any description of this 
railway until we publish further details, merely stating 
at present that the machinery was constructed by the 
Lane and Bodley Company, of Cincinnati, from the 
designs of Mr. H. M. Lane and Mr. Bert. L. Baldwin. 








COCHRANE’S ACID VALVE. 

Tue construction and action of this valve will be 
readily seen from the annexed illustration. It consists 
of a lead box and cover flange and specially prepared 
india-rubber ball valve. The stalk is made of brass or 
steel working through a cast-iron gland, the lower half 
being coated with lead or rubber, as will be seen from 
the illustration ; the lead cover flange is recessed, and a 
hydraulic cup rubber inserted so that the valve may if 
required be used up to a considerable pressure. The 








construction of the valve is very simple, and will allow 
its wearing parts to be replaced from time to time with- 
out removing its connexions. Another great advantage 
claimed for it is its non-liability to get choked. The 
valve was designed by Mr. A. H. Cochrane, 4 West- 
minster Chambers, and is manufactured by Mr. John 
Spencer, of the Vulean Tube Works, West Bromwich. 
It is now in use at the works of several of the largest 
alkali firms, amongst them Messrs. Chance Brothers, 
who within the past few days have reported most favour- 
ably as to its working. 








AMERICAN STEAM SHIPBUILDING.—Mr. Roach, of West 
Chester, Pennsylvania, is now employing about 1200 men, 
and his shipyard presents a busy scene. In addition to 
vessels being repaired and overhauled, two steam colliers, 
each 350ft. long and about 3000 tons burden, are being 
built for the Oregon Steamship They are to 
run from San Francisco to Portland. The firm had a 
contract for three of these large steamers. One of them 
was launched some time since, and is now on its way to 
San Francisco. There are also under way three iron 
steamboats, for the New York Steamboat Company, 
similar in size and finish to others which have been 
launched at Cramp’s shipyard in Philadelphia. Mr. Roach 
is further building two steamers for Messrs. Mallory and 
Co., of New York, which are to run between New York 
and Galveston. They are 335 ft. long and 3000 tons burden. 
They are intended for passenger traffic as well as for 
freight. There is also on the stocks and well under way, 
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a large steamer for the Fall River line, which is intended 
for traffic on the Sound. She will be 400 ft. long. 


RADIAPHONIC RESEARCHES. 
Upon a Modification of Wheatstone’s Microphone, and 
its Applicability to Radiophonic Researches.* 
By ALex. GRAHAM BELL. 

In August, 1880, I directed attention to the fact that 
thin dises or diaphragms of various materials become 
sonorous when exposed to the action of an intermittent 
beam of sunlight, and I stated my belief that the sounds 

were due to molecular disturbances produced in 
seston the substance composing the diaphragm.t Shortly 

‘ afterwards Lord Raleigh undertook a mathe- 

: matical investigation of the subject, and came 

: to the conclusion that the aadible effects were 

: caused by the bending of the plates under unequal 

' heating.t This explanation has recently been 

: called in question by Mr. Preece,§ who has ex- 

: pressed the opinion that although vibrations may 

-s | | be produced in the discs by the action of the in- 
‘civ! termittent beam, such vibrations are not the cause 

i}: .! of the sonorous effects observed. According to 

} him the aérial disturbances that produce the 

sound arise spontaneously in the air itself by 

sudden expansion due to heat communicated from 
the diaphragm, every increase of heat giving rise 

Mr. Preece was led to 

' discard the theoretical explanation of Lord Raleigh 
on account of the failure of experiments under- 

: taken to test the theory. : 

: He was thus Seneal, by the supposed insufii- 
ciency of the explanation, to seek in some other 
direction the cause of the phenomenon observed, 

: and as a consequence he adopted the ingenious 
hypothesis alluded toabove. But the experiments 
which had proved unsuccessful in the hands of Mr. 

Preece were perfectly successful when repeated in America 

under better conditions of experiment, and the supposed 

necessity for another hypothesis at once vanished. I have 
shown in a recent paper read before the National Academy 
of Science|| that audible sounds result from the expansion 
and contraction of the material exposed to the beam ; and 
that a real to-and-fro vibration of the diaphragm occurs 
capable of producing sonorous effects. It has occurred to 
me that Mr. Preece’s failure to detect with a delicate 
microphone the sonorous vibrations that were so easily 
observed in our experiments might be explained upon the 
supposition that he had employed the ordinary form of 
Hughes microphone shown in Fig. 1, and that the vibrat- 





ing area was confined to the central portion of the disc. 
Under such circumstances it might easily happen that both 
the supports (a 4) of the microphone might touch portions of 
the diaphragm which were practically at rest. 1t would of 
course be interesting to ascertain whether any such locali- 
sation of the vibration as that supposed really occurred, 
and I have great pleasure in showing to you to-night the 
apparatus by means of which this point has been investi- 
gated (see Fig. 2). 





The instrument is a modification of the form of micro- 
phone devised in 1827 by the late Sir Charles Wheatstone, 
and it consists essentially of a stiff wire A one end of which 
is rigidly attached to the centre of a metallic diaphragm B. 
In Wheatstone’s original arrangement the diaphragm was 
placed directly against the ear and the free extremity of 
the wire was rested against some sounding body like 
a watch. In the present arrangement the diaphragm 
is clamped at the circumference like a telephone diaphragm, 
and the sounds are conveyed to the ear through a rubber 
hearing tube c. The wire passes through the perforated 
handle D, and is exposed only at the extremity. When 
the point A was rested against the centre of a diaphragm 
upon which was focussed an intermittent beam of sunlight, 





* A paper read before the Philosophical Society of 
Washington. 
t+ American Association for Advancement of Science, 
August 27, 1880. 
Nature, vol. xxiii., page 27 


f. 
Royal Society, March 10,1881. _|| April 21, 1881. 


a clear musical tone was perceived by applying the ear to 
the hearing tube C. The surface of the diaphragm was 
then explored with the point of the microphone and sounds 
were obtained in all parts of the illuminated area, and in 
the corresponding area on the other side of the diaphragm. 
Outside of this area on both sides of the diaphragm, the 
sounds became weaker and weaker, until at a certain 
distance from the centre they could no longer be perceived. 

At the points where one would naturally place the 
supports of a Hughes microphone (see Fig. 1) no sound 
was observed. We were also unable to detect any audible 
effects when the point of the microphone was rested against 
the support to which the diaphragm was attached. The 
negative results obtained in Europe by Mr. Preece may, 
therefore, be reconciled with the positive results obtained 
in America by Mr. Sumner Tainter and myself. A still 
more curious demonstration of localisation of vibration 
occurred in the case of a large metallic mass. An inter- 
mittent beam of sunlight was focussed upon a brass weight 
(1 kilogramme), and the surface of the weight was nse 
explored with the microphone shown in Fig. 2. A feeble 
but distinct sound was heard upon touching the surface 
within the illuminated area, and for a short distance out- 
side, but not in other parts. 

In this experiment, as in the case of the thin dia- 
phragm, absolute contact between the point of the micro- 
phone and the surface explored was necessary in order to 
obtain audible effects. Now Ido not mean to deny that 
sound waves may be or'ginated in the manner suggested 
by Mr. Preece, but I think that our experiments have 
demonstrated that the kind of action described by Lord 
Raleigh actually occurs, and that it is sufficient to account 
for the audible effects observed. 








NOTES FROM THE NORTH. 


Guascow, Wednesday. 

Glasgow Pig-Iron Market.—The market was a turn 
firmer last Thursday, and prices, though not closing at 
best, were 1}d. per ton over those of the preceding day. 
Business was done in the morning at from 46s. 11d. to 
47s. ld. cash, and 47s. Id. to 47s. 2}d. one month, the 
close being buyers at the higher prices and sellers near. 
The market remained quiet in the afternoon, and there 
were transactions at from 47s. 3d. to 47s. cash, and from 
47s. 3}d. to 47s. 2}d. one month, and the market closed 
with buyers at 47s. cash and 47s. 14d one month, and 
sellers asking 1d. per ton higher. Friday’s market opened 
at 47s. one month to fourteen days, 47s. 2d. prompt cash, 
the price improving gradually to 47s. 6d. cash and 47s. 73d. 
one month paid, receding to 47s. 6d. one month, but closing 
firm with buyers at 473. 6d. cash. The afternoon market 
opened at 47s.73d. fourteen days paid, then sellers at 
47s, 6d.cash, and one lot was done at ,47s. 6d. one month, 
recovering witha large business done at 47s. 7d. to 47s. 6d. 
various prompts ; and the close was buyers at 47s. 8d. one 
month and 47s. 64d. cash. There was a very weak market 
on Monday, and prices declined 8d. per ton from last 
week’s closing quotations, being two-thirds of the week’s 
gain over the rumours as to some of the blast furnaces 
being stopped. A large amount of business was done during 
the forenoon at from 47s. 6d. to 47s. 1d. cash and from 
47s. 7d. down to 47s. 2}d. one month, and at 47s. 4d. three 
weeks, the close being sellers at the lowest quotations and 
buyers near. The afternoon market was very flat, but a 
moderate amount of business was reported at 47s. 2d. 
to 46s. 1ld. cash and from 47s. 3d. to 47s. 1d. one 
month; and at the close of the market there were sellers 
at 46s. 11d. cash and 47s. 1d. one month and buyers offering 
ld. per ton under. Yesterday’s market was also quiet, 
and prices were under Monday’s lowest. The closing quota- 
tions were $d. per ton down. In the morning business was 
done at from 46s. 1ld. down to 46s. 9d. cash and from 
47s. 0}d. to 46s. 11d. one month, the close being buyers at 
46s. 9}d. cash and 46s. 11d. one month, and sellers near. 
In the afternoon from 46s. 9d. to 46s. 94d. cash and 
46s. 1ld. one month were the quotations, and at the 
close of the market there were buyers at 46s. 9d. cash and 
46s. 11d. one month, and sellers asking 4d. per ton higher. 
The market opened this forenoon quiet at 463. 9d. twelve 
days, 46s. 10d. one month, and 46s. 84d. cash, the close 
being 46s. 8id. cash done and sellers, buyers very near. 
A moderate amount of business twas done in the afternoon 
at 46s. 9d. to 46s. 104d. cash and 47s. one month, and the 
cluse was buyers at 46s. 10d. cash and sellers at 463. 103d. 
In regard to the general demand for pig iron a slight 
improvement is reported, and the feeling which prevails is 
of a more hopeful character than has been noticed for 
some time. It is in the home trade that the improve- 
ment is most marked, which, however, has not responded 
in any considerable degree to the upward movement in 
the price of warrants. Rather more business is doing on 
Continental account, and some fresh business has lately 
been reported for the United States and Canada. There 
is no change as yet to report as regards the make 
of pig iron. One furnace has been blown in by Messrs. 
Merry and Cuninghame at Carnbroe Works, but as 
one has lately been damped out at Calder Iron Works 
by Messrs. William Dixon and Co. (Limited), there is a 
continuance of the status quo, namely, 120 blast furnaces 
in actual operation as against 116 at this time last year. 
It is stated that, although the men have received their 
notices at the Clyde Iron Works, there is no probability of 
any of the furnaces being blown out at the close of this 
week. There has been a very considerable increase in 
stocks, the amount of pig iron in Messrs. Connal and Co.’s 
warrant stores and in the makers’ yards being now estimated 
at close upon 900,000 tons. As compared with those of 
the first half of last year, the shipments for the past six 
months show a great falling off, although they bear a more 
favourable comparison with the shipments of the corre- 





sponding period of each of the four preceding years. 
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Last week’s shipments amounted to 10,977 tons, as against 
11,514 tons in the corresponding week of last year. 


Forth Bridge Abandonment Bill.—The Bill proposing 
to secure powers for the abandonment of the Forth Bridge 
scheme has been withdrawn from Parliament in the hope 
that arrangements may soon be entered into for proceed- 
ing with that great engineering undertaking. 

Electric Lighting in Edinburgh —At yesterday’s meet- 
ing of the Town Council of Edinburgh it was resolved to 
have an experiment in electric lighting in that city on the 
Brush system for a period of three months, beginning in 
August, and to include the period of the Queen’s visit to 
her northern capital to review the Scotch volunteers. 
Including Prince’s-street, Waverley Bridge. North Bridge, 
&c., there will be 43 lamps erected. I understand that 
there will also be a display by means of Crompton and 
Co.’s lights at the Waverley Station of the North British 
Railway at the same time. 

The Steel Company's Hammermen—The works at 
Newton and at Blochairn belonging to the Steel Company 
of Scotland, have both been opened, and the steel melting 
and various other operations are in progress, but the ham- 
mermen decline to return to their work on the conditions 
laid down by the company. It may be however, if they do 
not soon put in appearance, that their occupation will be 
gone, as the managers bave several gangs of new hands 
learning how to manipulate steel under the hammer, some 
of whom have already become very proficient at the 
work. 

Gas Coal Contracts.—The Scotch gas companies’ direc- 
tors and corporation gas committees are now busy securing 
their gas coal contracts for next season. Ab>rdeen, 
Greenock, and some other large towns have got what they 
want, but Glasgow is in the market for some 200,000 tons 
or thereabouts, and there is a great scramble to secure por- 
tions of the contract. In a number of instances the price 
is about 6d. per ton lower than was paid last year for the 
same quality of coal. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Colliers’ Amalgamation. — A special meeting of the 
executors of the South and West Yorkshire Miners’ Asso- 
ciations was held yesterday at Barnsley. The meeting was 
for the purpose of completing the arrangements for the 
amalgamation of the unions. All details with regard to 
the transfer of property, &c., were completed, and the only 
thing remaining to be done, is the registration of the 
society as ‘‘ The Yorkshire Miners’ Association.” 

Th Firth and Sons (Limited).—After the death of 
Alderman Mark Firth, of Sheffield, the senior partner in 
this concern, it became necessary to change the old firm 
into a “limited” for the convenience of members of the 
family. When the “ limited’ mania was in full vogue it 
is said that a ‘‘ floater’’ of these ‘‘ limited”’ concerns, which 
have proved in many instances so disastrous to shareholders, 
waited on Mr. Mark Firth and offered to float the concern 
into ‘‘a limited.’” Mr. Firth simply replied, ‘‘ Well, my 
friend, at present it pays.’” The company has been regis- 
tered with a capital of 320,000/. divided into 640 shares of 
500/. each. The company consists entirely of members 
of the Firth family or their representatives. 

W. Corbitt and Co.—The eighth annual meeting of the 
shareholders of Wm. Corbitt and Co., Limited, of the 
Masbrough Stove Grate Works, was held yesterday, and a 
dividend was declared at the rate of 5s. per share. 


mas 








French Treaty.—The agitation still continues in Sheffield 
against the acceptance of the terms as proposed in the new 
French treaty. Were the daties accepted, as named by the 
French Government, the cutlery trade of Sheffield in that 
direction would be immediately stifled. 

Extension of the Iron Industry.—At the Leeds Forge 
Company’s works the first step has been taken towards an 
extension in the manufacture of Fox’s patent corrugated 
flue tubes. ‘The proposed extension of machinery consists 
of a large rolling mill for corrugating the patent furnaces 
with powerful reversing engines, and complete hydraulic 
arrangements for actuating the various parts of this 
machinery. The contract for the work has been let to 
Messrs. Tannet, Walker, and Co., of Goodman-street, 
Leeds. 

Beverley Water Works.—A meeting composed of fifty 
influentia! residents of Beverley was held on Friday to 
celebrate the passing throngh both Honses of Parliament 
of the Bill for supplying Beverley with water. Mr. J. F. 
Fairbank is the engineer, and the works are expected to be 
completed in twelve months. 

Heavy Trades.—There is a decided improvement in the 
demand for steel ship and boiler plates. These are being 
sert largely to the home shipbuilding yards. Bessemer 
steel is also selling freely on the basis of Gl. 173. 6d. for 
best billets, and up to 9/1. per ton for guaranteed tempers 
Though orders are coming in slowly owing to quarter-day 
dropping in this week, pro-pects are more cheerful on the 
whole. 

THE SOUTH-WEST. 

the steam coal clearances for the 
past week do not quite come up in quantity to the previons 
week, they are consider rage. Patent 
fuel clearances show a ase, no less a 
quantity than 7255 tons | i last week, as 
compared w.th 3374 tons in the previous week. The variou: 
works are weil supplied with orders that will keep them 
going for some time tocome. In the metal department no 
actual fall in the price of iron has taken place since the date 
of our last report. Over-production still stands in the 
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way of any advance. Steel rails are in good demand and 
the local works are well employed, not only in the manu- 
facture of rails but also in ship and boiler plates. The new 
Thomas-Gilchrist process of steelmaking requiring an 
admixture of cheap Scotch and Welsh ores, is causing some 
little excitement. The tin-plate trade remains in a very 
critical position. 

Ebbw Vale Steel, Iron, and Coal Company (Limited).— 
The report of the directors for the year ending March 31, 
1881, was issued on Saturday. The report states: ‘‘ The 
gross profit for the year ending March 31 last amounted 
to 75,6831., from which has to be deducted expenses of 
head office and legal expenses, 72871.; interest on deben- 
tures and fully paid-up shares, 33,9941. ; leaving a balance 
of profit for the year of 34,406/., which balance has been 
appropriated thus: (1) Written off for depreciation of 
property, 22,0281.; (2) carried forward to next year, 
12,3781. This sum of 12,3781. added to the balance of 
33,8141., brought from last year’s account, increases the 
amount at the credit of profit and loss account to 46,1921. ; 
but notwithstanding this the directors desire to repeat their 
convictions that it is not desirable to pay any dividends 
until the bank balances are wholly extinguished, or placed 
on a more satisfactory footing.”’ 


The Severn Tunnel.—A stream of water which burst into 
the heading on the Gloucester side and flooded the works 
of the Severn Tunnel has been stopped. It was traced to 
the bed of a huge salmon pool in the middle of the Severn. 
This pool, which was many acres in extent, has been drained 
in some parts, and where the water percolated through the 
bed, bags of clay have been used, and any further influx 
stopped. Nearly all the water has been pumped out of the 
heading, the consequences of the mishap will be recovered 
in a few weeks, and the works on both sides of the Severn 
will once more be in fair progress. 


Cardijf.—The course of trade at the docks during the 
past week has exhibited no diminution in activity, and 
shippers in many instances have had much difficulty in 
executing orders without incurring demurrage. The want 
of increased dock accommodation is being felt more and 
more as time goes on. Coal prices are firm, and for 
immediate shipment a slight increase is demanded, while 
for forward delivery a more substantial advance is obtained. 
Iron exports have been fairly good. The arrivals of iron 
ore are not large. Last week’s coal clearances amounted 
to 126,590 tons, as against 123,416 tons in the previous 
week. The comparatively large amount of 7923 tons of 
iron was cleared, while of patent fuel 2573 tons were sent 
away. The imports inelnded 4863 toas of iron ore from 
Bilbao, and 2659 tons from other places. 

Bristol Wagon Works Company (Limited). —The 
sixteenth ordinary general meeting of the shareholders 
of this company was held on Monday, the mayor of Bristol 
(Mr. J. D. Weston) presiding. The report of the directors 
recommended a dividend of 5 per cent., carrying forward 
4761. 10s. The chairman, in moving the adoption of the 
report, congratulated the shareholders upon the improved 
position of affairs as compared with the preceding year. 
He might say a few words with reference to the future. 
At the end of last year the company had received a large 
amount of orders. The directors told the shareholders in 
the report—and, in fact, it was the only redeeming point 
in it—that a revival of trade had taken place in the latter 
part of the year, and that the increased orders received 
were in course of execution, although the profit was not 
brought into the year’s account. Now he was glad to say 
that the company had had not only a continuanc2 of that 
revival, but that it had largely increased up to the present 
moment. The report was adopted, and a dividend of 5 per 
cent. declared. 

Avonside Engine Company (Limited).—The following 
is the report of the directors: ‘‘ The directors beg to hand 
you herewith balance-sheet and profit and loss account for 
the fifteen months ending 3lst March, 1831. The directors 
took over the business from the liquidators as from the 
lst of January, 1830, having obtained an order for 25 
Fairlie engines for the Indian States Railway, as already 
intimated by the chairman at the shareholders’ meeting 
on Ist Febraary last. Owing to protracted negotiations 
as to the details of these engines, little was done at the 
works for the first three months of the year, occasioning a 
loss. through enforced idleness, as shown by the accounts 
of 3500/7. In addition to this loss, the directors regret to 
say that, owing to the inaccurate and inefficient manner 
in which the estimates for work were made up, the further 
serious loss of 11,719/. 7s. 9d. was incurred in the execation 
of orders. Under these circumstances the directors con- 
sidered it absolutely necessary to obtain other supervision of 
a technical character, and, provisionally, secured the 
services of Mr. Edwin Waller, a gentleman who has been 
long and intimately connected with locomotive engine 
building, whereupon the late manager tendered his resig- 
nation, which the directors accepted. Several of the orders 
in hand not being nearly completed, it is impossible, at 
the moment, to put before the shareholders the final results, 
but a further loss on these orders will have to be sustained. 
The directors, fully believing at the time that the business 
in band was remunerative, subscribed amongst themselves 
and their immediate connexions, nearly the whole of the 
preference capital, thus giving a practical proof of their 
confidence in the then soundness of the undertaking.” 
This report is unsatisfictory enough ia all conscierce. 

Tie Electric Light of Swansea.—In order to enable 
the nightwork at the docks to be carried on with greater 
regularity, Mr. Walker, the contractor, has had recourse 
to the electric light. The importance of this enterprising 
step is very great, as about 500 men out of the 1500 men 
now employed work by night. A great number of masons 
and labourers are now engaged in and about the entrance 
lock, the massive masonry of which is being completed 





with the utmost speed possible, compatible with sound 
workmanship. Hitherto gas and naphtha lights only have 
been used, but six electric lamps have been fixed along the 
edges of the lock. Some of the subsidiary appliances haye 
scarcely been got into perfect working order, yet the lamps 
were lighted, with a satisfactory effect, for a short time on 
Thursday evening. As they are at a considerable height 
above the place to be lighted, and are posted all round it, 
the dense black shadows which are usually so unpleasantly 
conspicuous under the electric light, were entirely absent ; 
the excavation for the lock, which is about 600 ft. long, 
150 ft. wide, and 40 ft. deep, was in fact illuminated bya 
soft light, much like that of the full moon ona clear night. 








FOREIGN AND COLONIAL NOTES. 
Doubling the Baltumore and Potomac Ruailroad.—The 
Baltimore and Potomac Railroad Company proposes to lay 
a second track between Baltimore and Washington. A 
considerable amount of earthwork will have to be done, and 
two iron bridges, each about 60 ft. in length, will have to 
be built. 


South Australia.—A deputation recently waited on the 
Government to urge upon them the desirability of con- 
structing a light tramway for 110 miles north-west of Port 
Augusta, to enable the country in that direction, which is 
well supplied with water, to be perfectly worked. The 
Government promised to consider the matter. The atten- 
tion of the Government has been drawn to the disposal of 
the silt raised in the deepening operations carried on in 
various parts of the Port River, and a deputation of the 
local District Councils and gentlemen representing the 
mercantile and shipping interests asked that, instead of 
being thrown into the sea, it should be placed at the dis- 
posal of the councils. 

Coal in France.—The production of coal in France for 
1880 reached 19,412,112 tons against 17,104,485 tons in 
1879, the increase being for the past year 2,301,133 tons, 
while 1879 gave an augmentation of only 143,569 tons over 
1878. 

The Suez Canal.—The dividend on the ordinary share 
capital of the Suez Canal Company for 1880 will be at the 
rate of 9} per cent. per annum. ‘The corresponding divi- 
dend for 1879 was 6 per cent. per annum. The revenue 
of the company is still increasing, the receipts to May 31 
this year having been 841,017/. as compared with 734,834. 
in the corresponding period of 1880. 


Queensland.—Little progress has yet been made by the 
Transcontinental Railway Expedition. Heavy and season- 
able rains with which the great north-western interior 
was recently favoured necessarily stopped travelling for a 
time. The expedition has travelled from Roma to Acamae, 
and Mr. Robert Watson, C.E., the leader, has sent in 
several progress reports to the Government, embodying 
his impressions as to the route, nature of the country, 
supplies of stone for ballast, and timber for sleepers. His 
verdict is, as every one anticipated, that an inexpensive and 
substantial liue may be carried through the country which 
he has traversed. 

Canadian Railways.—Exertions are being made by the 
Stratford and Huron Railway Company to complete the 
line to Wiarton, in time for the fall trade. Grading, track 
laying, and ballasting are being vigorously prosecuted all 
along the.line. The bridges are to be of iron, and the stations 
capacious and convenient. The surveys of the Toronto and 
Ottawa Railway are now so far advanced that the promoters 
of the line have already begun to deposit their plans with 
the Dominion Government. 

Underground Telegraphy in New York.—Anunderground 
cable in Cortlandt-street, New York, connecting the 
Western Union building with a cable sunk across the E ist 
River, bas been replaced by a new one, after three years 
of constant use. ‘The change was made through manholes 
in the middle of the street. 








Society or Arrs.—The annual general meeting of the 
Society of Arts was held on Wednesday last. The principal 
business of the meeting was tae reading of the Report 
from the Council on the Society’s session just concluded. 
The report was of a highly satisfactory nature. It stated 
that during the past year there had been an increase of 
47 in the Society’s list of members. During the year 
1830-81 323 members had been taken off the list by death 
or resignation, while 370 had been elected during the same 
period. The total number of life and subscribing members 
is now 3339. The finances of the Society were said to be 
in a very satisfactory condition, the receipts from sub- 
scriptions being slightly increased in consequence of the 
increased number of membe The report was a recapita- 
lation of the work of the Society for the year ; the principal 
part of it related to the papers which had been read at the 
Society’s meetings and the lectures which had been 
delivered. For the papers read eight medals had been 
awarded, the following being the recipients: Professor 
A. Graham Bell, Mr. E. P. Edwards, of the Trinity House, 
Mr. Alex. Siemens, Sir Bartle Frere, Mr. J. Y. Buchanan, 
Professor Perry, Sir Richard Temple, and Mr. J. M. 
Maclean. While the report was being read a ballot was 
taken for the election of the new Council. His Royal 
Highness the Prince of Wales was re-elected President, 
a position which he has held since shortly after the death 
of the Prince Consort. ‘The retiring ,vice-presidents anl 
members of Council were Sir A. Granville, Lord North- 
brook, Sir John Lubbock, and Mr. KE. Chadwick, Mr. 
Bartley, Mr. Kk. Brudenell Carter, Mr. Doulton, and 
Admiral Mayne. In their place the following were elected: 
Che Dake of Buccleuch, Dake of Malborough, Sir Richard 
Temple, Lord Alfred Churchill, Mr. J. Matthey, F.R.S., 
Admiral Sir E. Inglefield, Dr. Frankland, and Mr. L. 
Perkins. Mr. H. Trueman Wood was re-elected secretary- 
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DEATH.—On the 22nd inst..at his residence, 24, Loughborough- 
road, Brixton, Thomas Bevington, A.1.C_E., aged 48. 
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RIVERS CONSERVANCY AND FLOODS 
PREVENTION. 

STEPHENSON, when examined in regard to the 
construction and working of the Manchester and 
Liverpool Railway, was generally considered as an 
enthusiast, and by some as little better than a 
lunatic. Had he, at the same time, proposed the 
extension of the railway system in this kingdom to 
the extent of, say, 10,000 miles, there might pro- 
bably have been some real foundation in the 
criticisms on his sanity by his opponents. But all 
these propositions are now fully realised, simply 
because Stephenson began on sound data which 
have been carried out. He started on well ascer- 
tained facts and principles that his successors 
simply had to amplify in detail and success was 
naturally the result. Of all others we should be 
the last to assign a limit to the powers of the 
human intellect as applied in civil and mechanical 
engineering. But when we are invited by sundry 
measures that have been brought into Parliament 
during the present session, whose objects are to 





prevent floods of rivers and to place them under 
conservancy boards ; to prevent their pollution asa 
necessary and collateral condition ; and, incidentally 
to deal with the flood water for the purposes of 
water supply, we are irresistibly led to the conclu- 
sion that the schemes proposed in the Bills for 
these purposes present perhaps the boldest, we had 
almost said the wildest, attempt that has yet been 
made in respect to domestic legislation. 

Early in the present session, Earl Spencer moved 
in the House of Lords the second reading of what 
may be called the Government Bill for the con- 
servancy of rivers and the prevention of floods. 
In 1877 a Committee of the House considered the 
matter, and in 1879 the Duke of Richmond intro- 
duced a measure founded upon the recommenda- 
tions of that Committee, but no practical result 
followed. 
well alive to the importance of dealing with floods 
and the inroads of the sea in this island. Statutes 
were passed in the reigns of Henry VI. and his 
successors giving and regulating powers for such 
purposes. But up to a recent date little practical 
result followed. By the Act passed in the reign of 
William IV. progress was greatly impeded, because 
one of its provisions was to the effect that three- 
fourths of the owners of land interested in the 
proposed improvements must give their assent 
before anything effectual to prevent the floods 
could be carried out. A similar condition was 
imposed by the Act of 1861. According to Earl 
Spencer there exist between 2000 and 3000 local 
Acts dealing with the matter, and no existing body 
can interfere with them. Beside this, there exists 
great confusion in many districts, for upon the 
same river there are often very conflicting interests. 
This state of things is well illustrated in the vestry 
government of portions of the metropolis where, in 
the space of a linear mile, in one of the most 
important thoroughfares in London, four vestries 
had to be consulted, and authority from each 
obtained before a new street-sweeping machine 
could be put into operation without let or hin- 
drance. 

Earl Spencer entered into various details to show 
the injury caused to property, health, and life 
by the floods on the land. He said that of late years 
there had been an increase of floods, and this arose to 
some extent from the improper formation of weirs, 
the want of dredging, the keeping up of the 
embankments, and the keeping of channels clear. 
These were old causes, but there were also new. 
The first of these was the introduction and pre- 
valence of railways, which had greatly affected all 
river navigation, and in some instances had caused 
the ruin of proprietors of navigation rights. In 
other cases the owners of such rights had scarcely 
been able to “keep their heads above water,” and 
consquently could not spend money to protect the 
rivers. This, by the way, we may notice was an 
excuse of the Thames Conservancy some little time 
ago—they had no money to carry out improve- 
ments. Consequently river beds had been com- 
pletely choked up, and the banks had been allowed 
to fallaway. Subsoil drainage had greatly increased 
the difficulty with regard to floods. It brought 
down water much more rapidly from the uplands 
and into channels which had now got dried up. It 
was, he considered, imperative that something 
should be done and he believed that much of the 
present damage from floods might be prevented. 

It was proposed by the Bill to make arrange- 
ments to control the great number of diffe- 


rent authorities, and thus to obtain a better super- | 


vision of rivers and their outfalls. Engineering 
talent would be employed on a large scale to over- 
come existing difficulties by the construction of 
new works. To meet the expenditure the Bill 
would enable the authorities to raise much larger 
sums than was now possible for that purpose. The 
mode of working it in different places would be by 
means of obtaining provisional orders ; and a pro- 
visional order might be obtained by any body, or 
any sanitary authority within the district, or by 
any twenty owners or occupiers of land of value of 
2000/7. a year by applying to the London Local 
Government Board to frame a Local Government 
Board in that district. When the Local Govern- 
ment Board had held an inquiry an inspector would 
go down, and have all the local authorities before 
him. He would inquire what amount of land would 
be benefitted by the proposed works, and then he 
would divide this land into three portions, the 
lowlands, the midlands, and the uplands ; and he 
would recommend how much of each of these 


It would seem that our forefathers were | 


divisions should contribute towards the expenses of 
the Local Conservancy Board. The uplands were 
not to be rated at the full amount to be placed on 
other lands, because a maximum of only one-sixth 
part of the rate could be placed on them. The main 
objects of the Bill were four—to protect land from 
injury by floods, to provide for arterial drainage, to 
provide for the storing of water for drinking or other 
purposes, and also for the irrigation of the land, and 
for other purposes. The powers which were conferred 
by the Bill were extensive, and they consisted of 
powers for the maintenance or improvement of any 
watercourse and the construction of new ones ; to 
maintain banks or towpaths and wharves ; lastly, 
to do any works, or to maintain or improve any 
works within the district, or for any other purpose. 
With regard to the rate to be imposed, it was 
proposed that it should be levied upon the owners 
| of land, with regard to the maintenance or improve- 
;ment of new works, and that the charge for 
repair and for establishment charges should be 
| placed on the occupiers of the land. There was 
| power given to protect the interests of the owners 
|of the land. The Bill provided that where land 
|might be taken aga‘nst the will of the owner it 
should be necessary to obtain for that purpose a 
| provisional order, and also that the works con- 
| structed should not at all interfere with the works 
| of any canal proprietors. An important clause in 
| the Bill gave power to the London Local Govern- 
| ment Board, upon the application of any conser- 
| 





vancy board, to vest the powers conferred under 
| the Bill upon them. The constitution of the local 
| boards was to be by provisional order, but there 
| was to be an adequate representation of the owners 
| of the land upon it, as well as representation of the 
|sanitary authority of the district to be provided 
\for. It was a new principle to rate uplands for the 
| purpose of river couservancy and the prevention 
of floods. The old law provided that only those 
lands which were affected by floods should be taxed 
for the works to diminish floods. In 1879, how- 
ever, this principle was discussed in the House of 
|Lords and affirmed. It was perfectly just that 
they should be taxed, as they contributed so much 
to the floods. As to rating the landlords as well 
|as the occupiers, the principle upon which this was 
, based was that the works carried out would be a 
permanent improvement to the property; it was 
not to be regarded as a mere tenant’s improvement. 
He compared the present measure with that intro- 
duced by the late Government in 1879, and pointed 
out two important differences between them, one of 
which was that the constitution of boards of con- 
| servancy was to be provided for in each particular 
instance by provisional order. The former Bill 
| provided for constituting the boards of life members 
,and elective members. The other difference was in 
various incidents of rating. 
| Considerable discussion followed Earl Spencer's 
explanatory remarks, especially in reference to the 
taxation of property and the constitution of the 
;conservancy boards, but the Bill was read a second 
time. In Committee several amendments were 
| proposed and some adopted, an important one being 
to enable conservancy boards to execute or assist in 
‘executing works beyond their own district, the 
object being to enable boards to improve outfalls, 
without which improvement upland works might 
be useless. With some slight further amendments 
| the Bill passed the House of Lords. 

Outside much opposition has been offered against 
| the measure, especially since its introduction into 
the House of Commons. It has been urged that the 
Bill will affect a great many vested interests, and 
touch the affairs of a large number of drainage 
boards. It has also been urged that by it the whole 
of the country would be made liable to taxation for 
the benefit of very narrow and limited areas. The 
second reading, however, was carried in the 
Commons, and the measure is now before a Select 
Committee of that House. 

It must also be noticed that early in the session 
a private Bill was introduced into the Commons 
“to make provision for the better prevention of 
Floods, and for the Conservancy of Rivers,” with 
the short title of the “Rivers Conservancy Act, 
1881,” backed by Messrs. Magniac, Dodds, Hub- 
bard, Biddulph, and the late Sir Charles Reed. 
Into the question of its merits and demerits we do 
not propose to enter. Its details are so confusing 
that, although possessing some knowledge of 
Parliamentary enactments, we have failed in 
mastering the exact relations of the proposed pro- 
visions, and therefore dismiss it with simple 
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mention. Those of our readers who desire to 
peruse it will have to refer to Bill No. 35 of the 
present session. 

What may be the ultimate fate of the Govern- 
ment measure in the Commons we will not venture 
to prophesy. It will have to run through the 
gauntlet of landowners, tenants or occupiers, 
farmers, manufacturers cum muitis aliis, and will 
probably be so well sifted that at last most of the 
chaff and little of the wheat will remain. In the 
present state of political matters there is scarcely a 
probability that the measure can pass this session. 
Perhaps in this there will be no great harm, for if 
we are to indulge the hope that the Bill does pass, 
any gratification would be greatly tempered by 
the fact that the difficulties of putting it into actual 
operation would be so great as to leave its benefits 
to be enjoyed by our successors after the present 
generation has passed away. Earl Spencer, in his 
introductory speech, stated that about 210 rivers in 
England and Wales, of a length varying from that 
of the Thames to rivers but 32 miles in length, 
have to be dealt with, and 11 of these rivers each 
drained an area of from 1000 to 5000 square miles 
of land. Whata glowing picture for the contem- 
plation of lawyers, civil and mechanical engineers, 
contractors, &c. By the way, it does not seem to 
have struck our legislators that seasons of drought 
may occur in this country which might be more 
dangerous than floods. Those that live long enough 
may perhaps see the converse of the present pro- 
posals, and witness the introduction into Parlia- 
ment of a “Bill for the Better Prevention of 
Drought.” Seriously, have we now at our com- 
mand such information as will lead to the slightest 
hope of any really beneficial results from the Bills 
that we have analysed ? We are only beginning to 
learn the lesson that we propose to teach and put 
into practice. 








THE PATENT LAWS. 
THE meeting of the London Association of Fore- 
men Engineers and Draughtsmen, which is to take 
place to-morrow, at the Cannon-street Hotel, City, 
promises to be one of considerable interest. The 
principal business before the meeting will be the 
adjourned discussion of a paper on Mr. Anderson’s 
Patent Bill, read at the May meeting by Mr. Lloyd 
Wise at the express wish of the Council of the 
Institution. This will commence at eight o'clock, 
and we understand that all who may feel interested 
in this important subject, whether as inventors, 
patentees, or otherwise, will be freely admitted 
to the meeting. Mr.Samuel Worssam, an honorary 
member of the Association, who spoke of the 
Patent Laws at the recent banquet, has given 
notice of his intention to move a series of resolu- 
tions which will be found in another column. 
We have it on good authority that the Presi- 
dent and Committee of the Association are in 
favour of the adoption of active measures calcu- 
lated to impress the views of the members upon 
Her Majesty's Government. We defer a full 
review of Mr. Worssam’s resolutions until the 
members of the Association shall have pronounced 
upon them, but we may state generally that 
whilst in the main approving of the provisions 
of Mr. Anderson’s Bill, Mr. Worssam suggests a 
number of modifications and additions, including 
among other things more clear definition of the 
duties of the proposed paid Commissioners ; annual 
payments of 5/. in lieu of the periodical payments 
proposed by Mr. Anderson ; registration of all 
existing patent agents, and the provision that no 
one in future be allowed to practise until after 
having served articles with a registered patent 
agent and passed an appropriate examination. 
With the proposed resolutions we have no fault 
to find, they appear to be such as would, taken in 
conjunction with Mr. Anderson’s Bill, form the 
basis fora good measure of Patent Law reform. 
Should the Association adopt this view, it is to be 
hoped that other bodies will co-operate. Nothing 
could be more unfortunate than to have a number 
of independent bodies—each more or less influential 
—urging upon our legislators as many different 
proposals. The natural result would be to call 
forth the remark that a satisfactory measure can- 
not be devised, because those who are now dis- 
contented are not agreed as to the amendments 
that would give satisfaction. Far better would it 
be to agree upon as many points as practicable, 
and to drop the rest. 
Patent law reform has been a burning question 





for many years past, and unless very strong pressure 
be brought to bear upon Government, there is no 
knowing how many years longer the present unsatis- 
factory state of things will last. Besides a reason- 
able reduction in the present heavy fees, and far 
greater facilities for ascertaining what may have 
been done previously, it would be highly advan- 








tageous if some less costly and more speedy mode 
could be devised of satisfactorily settling cases of 
infringement, for, although cases totally uncon- 
nected with Patent Law are often as costly, yet 
there can be no doubt that the being party to a 
patent action is a position that cannot be contem- 
plated by most ordinary mortals without some- 
what of a feeling of dread. 

It is true that in the United States, where 
nominally much greater restrictions prevail as to 
the granting of patents, there is much more costly 
patent litigation than in the United Kingdom; nor 
is this on account of any greater amount of inven- 
tion being protected, for as was well pointed out 
during the recent debate in the House of Com- 
mons, although a greater number of patents are 
annually issued in the United States, yet for 
subject-matter that would be included under a 
single British patent, quite a number of separate 
patents are frequently insisted upon by the United 
States Patent Office authorities. This, of course, 
means that although one may have a seventeen 
years’ patent for 35 dols., yet as many dollars are 
insisted upon as it is possible to demand in respect 
of a given amount of subject-matter. Hence 
patents are not so cheap in the United States as 
some people would have us believe. On the other 
hand, the system of granting them for long periods 
without liability to any periodical payments is 
open to serious objections. So likewise—as we 
have on former occasions insisted—is the so-called 
examination system. And we are glad to perceive 
that this is a point not overlooked in the proposals 
the Foremen Engineers will to-morrow be asked 
to consider. No doubt the mover of this resolution 
will be prepared with ample reasons for the sug- 
gestions he makes. At any rate, they are such as 
cannot fail to find much favour with those who best 
know how existing Patent Laws operate, and not 
the least meritorious features are those relating to 
restrictions on patent agents, than which nothing 
can be more urgently needed. We may add that 
Mr. Wise’s paper has already been the subject of 
some animated discussion, and we have no doubt 
that the meeting to-morrow night will be the 
means of making pnblic the opinions of many 
engineers largely interested in Patent Law reform. 








MOLECULAR MAGNETISM. 

On a former occasion (see page 388 of our last 
volume) we gave an account of the principal results 
of Professor Hughes’ latest experiments on the 
essential nature of magnetism and electricity, and 
we have now to give some supplementary facts 
which he has observed more recently, and embodied 
in a communication to the Royal Society. These 
facts may all be regarded as fresh evidence in 
favour of the molecular theory of magnetism, and 
antagonistic to the fluid theory of electricity. 

In his previous researches Professor Hughes 
demonstrated that an electric current could be 
produced in an iron wire when under the influence 
of magnetism if it were twisted, that is subjected to 
a torsional stress, and conversely he showed that if 
an electric current is sent through an iron wire 
while it is magnetised, it experiences a molecular 
twist. The magnetism of the wire may be produced 
in several ways; by a permanent magnet held near 
the wire; by the magnetic medium surrounding a 
coil traversed by a current, illustrated in Fig. 1] 
of our former article, and by {the magnetic field 
of the earth itself. In the latter tase the iron 
wire should lie along the direction of the earth’s 
lines of magnetic force and not at right angles 
to them, else there will be no effect. But the 
passage of an electric current through the wire 
also produces this magnetic condition very strongly, 
and Professor Hughes now finds that he is unable 
to restore the wire by means of mechanical stress 
exactly to its original non-magnetic state after the 
eurrent passes. ‘The magnetism produced by the 
passage of the current is far more powerful and 
persistent in soft iron than tempered steel. Only 
wire of a magnetic metal will give these results, and 
it must also contain at least a trace of magnetism, 
whether produced by the influence of a magnet or 


by Professor Hughes in these present experiments 
are due, in some way, to the magnetisation of the 
wire. The torsion currents are best observed by 
twisting the wire to right and left by a see-saw 
movement, and listening to them in a telephone, 
whose circuit is interrupted by a rheotome, or 
watching the oscillation of a galvanometer needle 
swinging in time with the torsional movement, At 
the moment of reversing the torsion a peculiar click 
is heard, which Professor Hughes attributes to a 
sudden change in the polarity of the iron molecules. 
This click is heard equally well with an iron or a 
steel wire, but the after-currents are very much 
weaker in the case of steel, a result which may mean 
that while the polarisation of the molecules is equally 
strong in both iron and steel, the rigidity of the 
steel molecules prevents their being turned round 
by the torsion. Thus, if the iron wire be per- 
manently twisted it behaves in some degree like 
rigid steel. 

We have said that the magnetism produced in 
the wire by the passage of a current through it is, 
unlike that due to the touch of a permanent magnet, 
very difficult to get rid of by stress; but Professor 
Hughes finds that it can be cleared away either by 
heating the wire red hot, or stroking it with a 
magnet. This curious fact is explained by the hypo- 
thesis that the passage of the current produces a 
transverse or radial polarity of the molecules, 
which is difficult to alter by torsional stress, whereas 
the touch of the magnet changes it into a longi- 
tudinal polarity which can readily be disturbed. 

‘The supposed spiral path of the current in the 
wire was next investigated by Professor Hughes, 
who has verified the celebrated experiment of De 
la Rive for solid conductors as well as vacuo. Dela 
Rive showed that an electric current in a vacuum 
tube travels a spiral path round a magnet, and in a 
direction depending on the pole of the magnet pre- 
sented to the current. Professor Hughes shows 
that a current traverses a magnetised steel wire in 
a spiral path ; if the current is positive and enters 
at the north pole the spiral is right-handed ; if it is 
negative entering the same pole the spiral is left- 
handed, 

It is further remarkable that if while a current is 
traversing the wire, the latter is magnetised by the 
stroking of a permanent magnet, a strong disburb- 
ance takes place and the spiral path of the current 
appears to become fixed. For whether the current 
sent through it be positive or negative its path is 
the same as that of the current traversing its wire 
when it was being magnetised. Of course the 
direction of this permanent spiral depends on the 
direction of the magnetic stroke and the pole of 
the magnet employed, and if the stroke was made 
from both ends of the wire to the centre the spiral 
path which remains changes its direction from right 
to left at the middle of the wire. Heating the wire 
red-hot while it is being traversed by a current, and 
then cooling it, has also the effect of fixing for a time 
the spiral path of the current and determining the 
course of other currents whether positive or nega- 
tive, 

In his earlier experiments Professor Hughes 
succeeded in evoking distinct musical tones from a 
fine soft iron wire through which a current inter- 
rupted by a rhythmic rheotome was flowing. ‘The 
cadence of these tones was, of course, that of the 
rheotome, but it is curious that the pitch is evidently 
independent alike of the diameter of the wire and 
its length and tension. Indeed, Professor Hughes 
is of opinion that it depends entirely on the mole- 
cular strain of the wire, a conclusion justified by 
several experiments which we need not repeat, 
Enough, however, has been said to show the 
important part played by the molecular arrange- 
ment in a magaet and a conductor. It is evidently 
by the rotation of its polarised molecules that an 
electric current is generated in an iron wire by 
tension, and on the other hand the passage of a 
current in the wire apparently rotates itswnolecules. 








RUSSIAN RAILWAYS. 
RvssIAN railways do not, from a commercial point 
of view, appear to be in a very satisfactory condi- 
tion. ‘The total returns of all the Russian railways 
are, according to the official reports recently pub- 
lished, 14 per cent. less for 188) than they were for 
the year 1879. This reduced income is very unevenly 
distributed, for while on some lines it amounted to 
only 3 per cent. in 1880 against 1879, some of the 
southern lines showed a decrease of 25 per cent., 
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cent. The three railways, the Nicolai, the Warsaw, 
and the Moscow Nishni Novgorod line, belong- 
ing to the great Russian Railway Company, had in 
1880 a total income of 5,800,000/., that is, 1,030,000/. 
or nearly 18 per cent. less than in 1879. The reason 
assigned for this large falling off in railway returns 
is that it is due partly toa considerable reduction in 
the export trade, especially of corn, and partly to the 
inevitable consequences of a war, suchas the Turko- 
Russian war, while if we accept the views of Mr. 
Karl Huber, late traffic manager of the Kharkovy- 
Nicolaiev Railway, expressed in a lecture delivered 
some time ago at St. Petersburg, this unsatisfactory 
result is also largely occasioned by considerable extra 
expenditures, enforced upon the railway companies 
by some of the clauses of the Ministry for Com- 
munication, expenditures which as the lecturer 
asserted, were in many cases quite unnecessary and 
in many others far too high. Such expenditures 
would, he contends, amount in all to not less 
than 1,600,000/. for the Russian railways generally. 

In spite of this unsatisfactory condition there are 
some very considerable extensions partly in course 
of construction, partly proposed, most of these being 
in the south-eastern districts of European Russia, 
for the purpose of connecting the rich mineral 
districts of the Ural Mountains as well as the large 
corn-growing districts with the centres of industry 
and the places of export. Woronetz is to be con- 
nected with Kharkov, which will bring it in direct 
communication with Nicolaieyv and Odessa. A 
deputation has again waited upon the Government 
petitioning for the building of the line from Nijni 
Novgorod, by Kazan, Menselinsk, Ekaterinburg to 
Tyumen, a distance of some 800 miles intersecting 
the Ural Mountain range at Ekaterinburg, and so 
far forming the first link in the chain of proposed 
overland connexion to China, Another line from 
Samora, a station on the Syzrau Orenburg line is 
to lead over Bogoroslav and Ufa to Ekaterinburg. 
This latter railway which will have a length of about 
450 miles, would in conjunction with the former, 
open up a very large and productive district princi- 
pally to the Black Sea ports and Western Russia, 
which is now almost cut off from commerce on 
account of the very slow and expensive means of 
communication, all traffic being carried on by vehicles 
at about five times the rate of the highest railway 
tariff in Russia. Some 70 miles of the trans-Caspian 
railway are already finished, and other new lines are 
under consideration. 

‘The Government intend to commence two new 
lines, the Krivoi-Rog railway and the Baskentshak 
line this year, they are together about 400 miles 
long and are to be built entirely at Government 
expense. ‘The cost of these lines, which are to be 
carried out under the superintendence of Mr. Titow, 
late chief engineer of the Donez Railway, is calcu- 
lated at 16,130/. per mile; one of the main objects 
in building them at the present moment is to give 
employment to a large and almost destitute country 
population. Great difficulties are anticipated with 
the unskilled labourers, and there can be no doubt 
that agricultural labourers and carters, of which 
this population principally consists, are but in- 
different raw material for railway work. One of the 
largest iron structures on the Krivoi-Roy line will be 
a bridge over the Dnieper near Ekaterinoslav, 


PRIVATE BILL LEGISLATION. 

Tur Committee of the House of Lords, presided 
over by Lord Foxford, has passed the Aylesbury 
and Rickmansworth Extension of the Metropolitan 
Railway, in spite of the somewhat feeble opposi- 
tion of the Great Western and London and North- 
Western Railway Companies. 

The railway history of this district, as related 
by the engineer of the successful scheme, Mr. 
Charles Liddell, and eagerly listened to by the 
Committee, affords an apt illustration of the truth 
of that familiar fable in which the fox, after 
waiting patiently the issue of a desperate conflict 
between two mighty denizens of the forest, and 
until by their own acts they are incapacitated from 
preventing him, steps in and quietly walks off with 
the object of their strife. 

The history of the scheme is as follows: About 
twenty years ago a line proposed in this district 
was the cause of amalgamation of the West Midland 
Railway system with the Great Western Railway, 
the former company then seeking an independent 
access to the metropolis; this need being thus 
obviated, it was some years before another inde- 
pendent line was projected, and in the mean time 








the struggles between the Great Western Railway 
and the London and North-Western Railway 
culminated in the celebrated 1863 agreement, so 
often quoted to committees, one clause of which 
debarred either company from promoting any 
scheme which invaded the territory of the other, 
or, as interpreted by the witness, absolutely com- 
pelled each company to discountenance, if not to 
oppose, any independent scheme proposed to utilise 
this apparently neutral ground. In 1871, however, 
an Act was obtained for an independent line from 
Aylesbury to Rickmansworth, but money not being 
forthcoming for its construction, the London and 
North-Western Railway in 1872 obtained powers 
to contribute 75,000/. to be expended on the portion 
between Rickmansworth and Chesham, that sum 
being about its total cost. This was to be paid only 
in the event of the sum sufficient for the remain- 
ing portion of the line being raised locally, 
which, ‘notwithstanding the sanguine expectations 
expressed before Parliament, was never done, Con- 
sequently the line finally became defunct, as no 
more help could be given by the London and North- 
Western Railway, who, though anxious that the line 
should be made and become a valuable feeder to 
their railway, were prevented from assisting it 
further, for in doing so they would be invading 
Great Western territory, and thus infringing the 
provisions of the 1863 agreement. 

This year the London and North-Western Rail- 
way Company would no doubt have had a better 
chance of success if, instead of stopping their line 
at Chesham, they had carried it on to Aylesbury ; 
and on the other hand the prospects of the Amers- 
ham and Aylesbury rival scheme would have been 
much brighter if the Great Western Railway had 
given it their support ; but the 1863 agreement, the 
result of their contests, stayed the hands of both 
parties, and the Metropolitan Railway secured the 
privilege of supplying the desired accommodation, 
but whether it will be of as much value as anti- 
cipated, time will show. From the financial 
experience of the 1871 line there can be but little 
doubt that if Aylesbury be the final goal of the 
Metropolitan Railway they have not embarked in 
a very paying speculation, but the proposed line 
is evidently intended to form a link in a communi- 
cation between a great manufacturing district and 
the metropolis, a proportion of the traffic between 
which would form a very valuable addition to its 
business and largely increase its value. 

Great stress was laid upon the capability of the 
Metropolitan Railway and its branches to receive 
and forward goods toall parts of London, especially 
the docks, but unless as, strongly hinted at, further 
extensions form part of the complete scheme, the 
advantages of this latter capability are hardly 
evident, as at present the district between London 
and Aylesbury is almost entirely devoted to raising 
dairy produce, very little of which finds its way to 
the docks, 

Uxbridge and Rickmansworth Railway Bill—The 
same Committee has had before it the above-men- 
tioned Bill, which is for an independent line, and is 
the surviver in the contest, before the Commons, 
with the Great Western Railway, for the privilege 
of accommodating the district lying between the 
two towns which give it name. 

The defeated company of course opposed before 
the Lords, and rubbed hard on the one sore 
spot in their opponent’s case—their financial pro- 
spects. During the course of the protracted cross- 
examination of the solicitor and promoters of the 
Bill, the history of the project was elicited, which 
shortly was as follows. The engineer of a scheme 
for accomplishing the same objects, which how- 
ever failed on Standing Orders in 1880, and who 
was originally the engineer to the present scheme, 
introduced the subject to the solicitor in the latter 
part of 1880. The latter was impressed with the 
feasibility of the affair, and Lrought the matter 
before a friend of his,a man of means, who is a 
proprietor in many railway companies, a barrister, 
but at present not practising ; he in turn introduced 
the subject to two friends, also of means, one without 
any profession or business, but who rather fancied 
the idea of becoming a railway director, and con- 
sidered this scheme as likely to afford a good oppor- 
tunity for acquiring the necessary training; the 
third was a surgeon practisingin the City. The 
gentleman first spoken to by the solicitor was put 
into the box, and explained that he had gone into 
the scheme on the solicitor’s recommendation, and 
because it appeared to him upon examination likely 
vo turn out profitably; he said that he was pre- 





pared to put 10,000/. into it, and that probably his 
friend would back aim up with 20,000/.. On being 
asked why the powers under the Bill were for 
raising 192,000/. when the estimated cost of the 
line was but 103,000/., he stated that there might 
be unlooked-for contingencies to be met, and that 
possibly they might have to work the line them- 
selves, when of course rolling stock, &c., would 
have to be provided. Other witnesses, however, 
almost repudiated this latter suggestion, and no 
other explanation being forthcoming, the audience 
(having in their minds the financial history of a 
former line promoted in this district) entertained 
the shrewd suspicion that this large margin was 
intended to cover a deficiency caused by the neces- 
sity of discounts in the process of raising money 
for carrying out the objects of the Bill, as has been 
the case in so many country lines of a like character 
independently promoted. 

Very little evidence was brought forward which 
could be said really to place the finance question 
above suspicion ; it was more the language of hope 
and of surmise than anything of a tangible and 
assuring nature, and certainly the prospects 
appeared in no degree more satisfactory, but 
rather the reverse, than those of the line of 1862, 
which finally came to an end from want of funds, 
though helped to the extent of 20,000/., or more 
than one-quarter of its share capital by the Great 
Western Railway Company. 

Notwithstanding the apparent strength of the 
case for the opponents, the Committee, possibly 
impressed by the usefulness of a line in this district, 
and by the probability of some of the companies, 
who could work it if constructed, decided to pass 
the Bill, which now only requires the Royal assent 
to become law. 

Edmonton Local Board.—A Committee have been 
engaged for some days past in considering the 
desire of the inhabitants of the western half of 
Edmonton parish to withdraw themselves from the 
local government at present existing for the whole 
parish, and provide for their own local wants under 
the authority of a board appointed by themselves. 
This portion of the parish is principally resi- 
dential property, and is of probably no more than 
one quarter of the total rateable value. The 
eastern portion comprises the principal centres 
of population and manufactures, and most of 
the money hitherto raised under the Local 
Government Act has been expended there in the 
construction of an extensive system of sewerage, 
lighting, and other works of a like nature. In the 
course of carrying out these works due provision 
was made for the extra demand likely to arise 
when the western portion should be developed, 
therefore the ratepayers of the eastern portion 
strongly opposed the scheme of separation, espe- 
cially as the time chosen for its being carried out 
was when a large addition to their income might 
reasonably be expected from the development 
which now, in the ordinary course of things, should 
take place in the other portion, and might thus to 
a great extent recoup themselves for the sums 
spent with this expectation. 

The greater portion of the western half is owned 
by two or three gentlemen, who are anxious to keep 
their property as secluded and rural as possible, 
and at the same time prefer to have the manage- 
ment of the affairs connected with the district in 
their own hands, though by doing so the rates in 
all probability will be much higher than under the 
existing arrangement. This last, however, may 
not appear to them an altogether unmixed evil, for 
high rates would probably tend to discourage the 
undesired building operations. 

The Committee passed the Bill, but added 
clauses with reference to the sewers and roads, 
which will to a great extent compensate the eastern 
half for their loss of territory. 

In the Committee sitting upon matters con- 
nected with the Caledonian, North British, Glas- 
gow, and South-Western Railways, the principal 
subject of deliberation has been the Lanark- 
shire lines of the first-named railway; these are 
laid out for the purpose of affording the collieries 
situated in this important coalfield a more direct 
access, With a saving of from three to five miles in 
the distance to the chief market at Glasgow, over 
the routes at present available ; another object is 
the more complete development of the coalfield 
which is traversed from east to west by the principal 
of these lines, which starting from Omoa, passes by 
Chapel Hall to Coatbridge. 

Greenwich Dock.—The Act for the construction 
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of this: work, already read a third time in the 
Commons, has now been passed by the Lords. By 
it, docks are proposed to be constructed in the 
triangular-shaped promontory extending on the 
south side of the Thames from Greenwich by 
Blackwall to near Charlton. This site is peculiarly 
suited for docks, a large portion of the surface 
being but 10 ft. above low water, and very direct 
access can be given from the deep-water channels 
in the reaches on both sides, and by the eastern 
entrance, vessels will avoid that dangerous projec- 
tion named Blackwall Point, which it may be 
remembered was very nearly the cause of a serious 
accident to the Great Eastern on her first trip. A 
short line of railway is proposed to connect the 
docks with the Greenwich and Woolwich line of 
the South-Eastern Railway, and by that means 
with all parts of the kingdom, especially those 
served by the Great Northern, Midland, and Great 
Western Railways, which will have direct access; 
the London and North-Western Railway, however, 
has not at present direct communication with the 
Metropolitan Railway, and therefore not with the 
South-Eastern system rid Ludgate-hill. 

The principal opponents were the Telegraph Con- 
struction and Maintenance Company, whose pre- 
mises at Morden Wharf, near Greenwich, were 
interfered with; clauses were offered and accepted 
by which adequate quay space in the dock was 
secured in lieu of that proposed to be taken; 
similar objections from other parties having been 
met by satisfactory proposals, the Committee passed 
the Bill without clearing the room. 

In the Commons nothing of particular interest 
has occupied the attention of Committees on opposed 
Bills. 

The royal assent has been given to the following 
Railway Bills since the last list was given in our 
columns : 

Glencairn Railway, Moffat Railway, Metropolitan 
District Railway, Charnwood Forest Railway, 
London, Chatham, and Dover Railway (Maidstone 
and Faversham Junction), London, Chatham, and 
Dover Railway (City and Suburban Traffic Station), 
Maidstone and Ashford Railway, Watford and 
Rickmansworth Railway, Midland Great Western 
of Ireland Railway. 








NOTES. 
A ProsPHorvs MICROPHONE. 

In his photophonic experiments, Professor James 
Blyth, of Edinburgh, was led to construct a useful 
form of selenium cell by dovetailing two brass combs, 
having alternate teeth knocked out, and filling up 
the spaces between the interlocking teeth with the 
selenium. A modification of this pattern is made 
by fastening a brass disc on wood and sawing it 
across until it consists of radial sectors which are 
afterwards connected by selenium. While trying 
to use amorphous phosphorus in place of the latter 
substance he found the phosphorus evolved a 
current whic varied with the pressure on the phos- 
phorus, and the idea occurred to him that a micro- 
phone could be made from it, which would noi gene- 
rate its own electricity. He therefore took a shallow 
wooden box having a brass bottom, and spread a 
layer of phosphorus upon it; a thin flexible brass 
lid covering the box and touching the phosphorus. 
Wires from a telephone were then connected to the 
metal top and bottom of the box, and on speaking 
into a mouthpiece directed to the thin brass cover, 
the words were distinctly reproduced. The vary- 
ing pressure of the sound waves on the phosphorus, 
established an undulating current which passing 
through the telephone, caused it to give out the 
original words. When a battery was included in 
the circuit the sounds were remarkably clear and 
loud and free from the grating which disturbs the 
carbon microphone. Professor Blyth also finds 
that the cell, which is really a form of loose con- 
tact, operates as a receiver as well as a transmitter, 
and will of itself emit articulate sounds under the 
influence of the vocal current. 

SANITARY Patnr. 

Messrs. Griffiths, Berdoe, and Co., of Liverpool 
and London, have recentiy commenced on a large 
scale the manufacture of so-called “ sanitary paint,” 
the nature of which is analogous to the well-known 
Griffiths’ paint, notices of which have from time to 
time appeared in our columns. In these pigments 
sulphate of zinc and sulphide of barium take the 
place of the deleterious lead base, rendering the 





paint so prepared quite harmless, and at the same|the radius of molecular attraction. 


time imparting superior properties so far as dura- 
tion and resistance to destructive influences are 
concerned. The sulphate of zinc is produced by 
dissolving scrap zinc in dilute sulphuric acid, and 
the sulphide of barium is manufactured by a 
process, the details of which are kept secret. This 
latter, after having been purified and dissolved 
by boiling in water, is run into tanks with the 
sulphate of zinc, a white semi-solid precipitant 
being formed. After as much water as possible 
has been removed by pressure, the material is 
burnt in calcining furnaces, a heat of from 800 deg. 
to 1200 deg. being necessary. The contents of the 
furnaces are thrown hot into cold water, and the 
material is afterwards subjected to a prolonged 
levigation process until an impalpable powder is 
obtained which forms the pigment known as 
“ Griffiths’ white.” Silicate paint is also made by 
the same firm, its quality being due to the special 
description of silica employed, and which, when 
absolutely pure, forms an excellent base for all kinds 
of pigments, since it has high qualities of resistance, 
and exercises no chemical action upon iron. 


Tue Micrornonic ACTION OF TIE 
SELENIUM CELL. 

At a recent meeting of the Physical Society, Dr. 
James Moser read a paper expressing his opinion 
that the well-known action of the selenium cell in 
Professor Graham Bell’s photophone is not so much 
a mechanical, physical, or chemical one as it isa 
microphonic action. The cell is usually composed 
of metal plates cemented together by annealed 
selenium, and having wire electrodes. Dr. Moser, 
therefore, argues that the junction between the 
metal and the selenium is what electricians term 
“a bad joint,” or in other wordsa microphonic con- 
tact. The varying beam of light from the photo- 
phone transmitter falling upon the cell, expands 
and contracts the metal plates or the electrodes by 
virtue of the heat rays, and thereby tightens and 
slackens the microphonic joint. This has the effect 
of undulating the current of electricity which flows 
through the cell, and causing the modulations of 
the voice to audible in the telephone. Dr. 
Moser showed that with copper plates the selenium 
cell was really a pile of copper, selenite of copper, 
and selenium, built up in order, and he compared it 
to the thermoscope of Professor Hughes and Mr. 
Edison, in which a number of little cakes of carbon 
are arranged end to end in a glass tube with brass 
filings between. When a current is sent through 
this combination it becomes very sensitive to heat 
rays falling on it, owing to the expansion of the 
carbons by heating and the consequent closing of 
the microphonic joints between them. The idea of 
Dr. Moser is highly interesting, but it requires to 
be further supported by experiment. 


be 


Tue Ececrric Reststance or Liquip FIs. 

Professor Reinold, of the Royal Naval College, 
Greenwich, and Professor Riichert, have made an 
interesting investigation in order to determine 
whether a soap film as it became thinver under the 
action of gravity gave any indication of approach- 
ing a thickness equal to the diameter of molecular 
attraction. ‘The test employed was the resistance 
of the film as measured by an electric current, and 
the thickness of the film was estimated by its tint 
according to a revised and modified Newtonian 
scale. ‘lhe films were formed within a glass case in 
which the air was kept at a proper moistness, and 
their resistance was found by piercing the walls of 
the film by gold electrodes and measuring the dif- 
ference of potential between them by a quadrant 
electrometer. ‘The resistance of the solution from 
which the bubbles were blown (one part by weight 
of oleate of soda dissolved in 30 pa:ts by volume of 
glycerine, with 5 per cent. of nitrate of potash 
added to increase the conductivity) was also mea- 
sured by a similar method. Platinum wires were 
cemented into small holes drilled in the straight 
part of a glass tube containing the liquid, and the 
difference of potential between them compared by 
electrometer with that between two poiuts in the 
same circuit separated by a known resistance. This 
method has the great advantage of getting rid of 
disturbances due to polarisation of the electrodes 
immersed in the liquid. The chief results of the 
experiments are that soap films observed under the 
most favourable conditions, namely, absence of eva- 
p>ration or absorption of water, obey Ohm’s law in 
their electrical resistance ; but they afford no indi- 
cation of an approach to athickness equal to twice 
Professor 





Reinold’s apparatus was exhibited at the last meet- 
ing of the Physical Society, where Dr, Guthrie 
pointed out that the result of Professor Reinold 
agreed with that of Kohlrausch and his own experi- 
ments with Mr. Bays, in proving the electric resist- 
ance of liquids to obey Ohm’s law. 


A New Water E cevAror. 


Rotary machines for elevating water have been 
in use for a long time; but hitherto they have 


generally consisted of an immovable cylinder, in 
which the water is circulated by rotating paddles 
until it acquires the centrifugal force necessary to 
elevate it through a pipe. The height attained by 
the water in this way has been about 100 ft.; and 
with the rotary elevator of M. Girard this lift is 
increased to 130 ft., the highest limit yet reached. 
Recently, however, a new machine was brought 
before the French Academy of Sciences, which is 
capable of raising water to a very much greater 
altitude. It is the invention of M. de Romilly, 
and a laboratory model worked by hand projects 
water to a height of 500 ft. This centrifugal 
elevator consists of a flat horizontal cylinder or 
pan which is fed with the water to be elevated, and 
rotated very quickly round a vertical axis by means 
ofa pulley. The motion of the pan causes the 
water to circulate in a ring round the internal walls 
of the pan and a tube reaching down from the 
height to which the water is to be raised is brought 
into the pan, and terminated in a curved nozzle, 
which is turned towards the circulating liquid. The 
water by virtue of its acquired momentum rushes 
into the mouthpiece and rises up the tube. In this 
case the turbine or pan is situated at the level of 
the source, but M. de Romilly also arranges for its 
being placed at the level of the overflow, or some 
intermediate point. In the latter cases the discharge 
tube after leaving the pan is bent downwards into 
the source of water, where its point, like a spigot 
into its faucet, enters a second tube, which rises 
again to the receiving cistern on the upper level. 
To work this arrangement some water is let into 
the pan by a supply pipe from the upper cistern 
and the turbine is rotated. The flying water then 
enters the tube leading downwards, and in its 
passage to the second tube sucks in the surrounding 
water from the source, which is thus carried upward 
to the elevated cistern, from which it is allowed to 
flow away. 


Tue ATLANTIC TELEGRAPHIC SysTEM. 

The general public does not appreciate the 
vastness of the interests involved in the Atlantic 
telegraph system, or it would bestow much greater 
attention on the contest that has been threatened. 
It is worth notice that there have been several 
competitions, which have all proved the truth of 
one of the maxims of Robert Stephenson—*“ where 
combination is possible, competition is impossible.” 
From the very high rate charged for telegraphing 
from the opening of that memorable cable which 
“throbbed, spoke, and died into silence,” the rate 
has fallen to one-tenth—to two shillings per word, 
and though this has been with frequent fluctuations 
in rates, yet the tendency has been on the whole 
downward, and with every decrease, also to an 
increased use of the submarine cables. Last year, 
for instance, there were three rates; the year 
commenced with a charge of three shillings per 
word ; it fell to sixpence per word on the opening 
of the French cable, and on the amalgamation of 
the three—or, rather, a working arrangement being 
entered into—it was settled at two shillings per 
word, Andat this rate it has developed an immense 
traffic, it being computed on reliable data, that 
not less than one million words are sent by the five 
cables monthly. There is now being laid the cable 
of which Mr, Jay Gould has been the projector; it 
is not yet definitely known whether there will be 
competition, but it is probable that for a time there 
will be a low rate and a fierce fight, ending with an 
arrangement as before. The public benefits, on the 
whole, by such competitions, for, as a rule, they 
leave their traces in permanently lower rates, but 
it is to be regretted in the interests of the enter- 
prising shareholders that there is not a settled rate 
that will give the full benetit to the users of the 
lines of cheap oceanic telegraphy, and that will 
discourage these short competitions that have their 
effect in a depreciation of dividends, and of the 
value of the stocks of the companies in the 
markets. It is to be hoped that the coming com- 
petition may inaugurate a permanent rate of six- 
pence per word, which would be in the end _profit- 
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able, and would immensely benefit international 
business. ’ 


Inp1A-RvuBBER BELTING. 

Some interesting tests of the strength of india- 
rubber belts—some of them of very heavy sections 
—have been lately made by Mr. Robert Grimshaw, 
of Philadelphia, who has favoured us with the 
following results: 


Tests of Rubber Belting. 























l \ 
| Distance Strength |Strength per 
No. | Width. |Plies.| between Broke. per Inch | Inch Wide. 
| Grips. Wide. | One Ply. 
in. in. Ib. Ib. | 
1 2 3 8 1610 845 281.66 
2 2 2 eo 1190 595 297.50 
3 3 4 es 3030 1010 252.50 
4 a 3 i 3030 757.5 252.50 
5 4 2 ao 1950 487.5 243.75 
6 4 4 3750 937.5 234.37 
7 8 4 ae 6540 817.5 204.37 
& 12 4 e 8520 710.00 177.50 
9 12 3 6400 533.5 177.76 
19 6 4 Me 5010 835 208.75 
11 3 3 ra 2150 716.66 238.88 
12 4 3 3210 802.05 267.35 
13 6 3 9 4610 768.33 256.11 
14 8 3 - 5960 745 248.33 
15 6 4 5030 838.33 209.58 
14 12 4 9560 793.33 198.44 
17 8 5 7020 877.5 175.50 
18 10 5 * 9820 982 196.40 
19 2 2 ” 1070 535 267.50 
Average strength per inch wide, one-ply ... 230.98 Ib. 





A 12-in. four-ply india-rubber belt 5, in. thick, 
Mr. Grimshaw found to weigh 29 oz. per square 
foot, the material thus weighing 69.61b. per cubic 
foot, while for the sake of comparison—and also to 
verify a statement which has been extensively made 
that good leather belting should weigh 1 1b. per foot 
single-ply—he also weighed four samples of leather 
belts with the following results: 














Width of : : | Weight per Weight 
No. Belt in Thickness im) square Foot per Cubic 
Inches. — of Belt. Foot. 
oz. lb. 
1 12 4 scant 204 60} 
2 8 vy full 16 54.8 
3 6 scant 16 48 
4 8 vy 18 61.7 





These samples show a very considerable variation 
of weight per cubic foot, and it would be interest- 
ing to know how far an increase of strength accom- 
panies an increase of density in such belting. 





Tue EvectricaL Exuipition aT Paris. 

On Tuesday afternoon last a meeting of the 
British exhibitors was held at the rooms of the 
Society of Telegraph Engineers and of Electricians, 
Broad Sanctuary, Westminster, under the presi 
dency of the Earl of Crawford and Balcarres, who 
had been, since the last meeting of the exhibitors, 
appointed by Her Majesty’s Government British 
Commissioner for the Exhibition. The meeting 
was called to receive the report of the joint com- 
mittee of the Society of Telegraph Engineers and 
of Electricians, and of the British exhibitors, as 
well as to consider the best means of raising 
the money for meeting the necessary expenses of the 
guardianship, decoration, and maintenance of the 
British section. The chairman announced that 
Mr. Aylmer had received instructions to accept a 
tender from a responsible firm in Paris for the 
construction of the tables and other fittings, the 
amount of which would involve a cost to each 
exhibitor of about 3s. 6d. per sq. ft. of horizontal 
area occupied. Sir Charles Bright next gave an 
account of his recent visit to Paris, and laid before 
the meeting the results of inquiries he had made 
respecting the expenses necessary to be incurred 
by the British section for custodians, reference 
clerk, cleaning, and contingencies, the total of 
which he estimated at about 600/. After a short 
discussion it was resolved, as the most satisfactory 
means of raising the necessary moneys for defraying 
the expenses of maintaining the British section ina 
state of efficiency and usefulness, to set on foot a 
guarantee fund, and to charge each exhibitor pro 
rata according to-the sum he has guaranteed. This 
motion was proposed by Mr. Sellon, who headed 
the list with a guarantee of 100/. on behalf of the 
Anglo-American Electric Light Corporation, and 
Mr. Bright, in seconding it, placed against the name 
of the British Electric Light Company a guarantee 
of 50/7. The meeting after this became smitten 
with guarantee fever, the contagion spreading 





rapidly, and sums varying from 5/. to 100/. were 
added to the list in rapid succession. It was finally 
resolved that a list of guarantors should be sent by 
the secretary to every British exhibitor, with a 
circular asking for further guarantees, and a vote 
of thanks to the noble chairman brought a very 
harmonious meeting to a close. 


University CoLLeGE, Lonpon. 

The conversazione which celebrates the end of 
the session at University College was held upon 
Monday evening last, and turned out a very great 
success. Its special feature was, however, perhaps 
rather external than internal, and consisted in the 
lighting up of the quadrangle by three of Mr. 
Czompton’s large electric lamps. One was placed 
just above the portico, and one on the centre of 
each of the wings, and the three together, working 
very steadily, made the whole area exceedingly 
brilliant. The steps and the grass were thronged 
with visitors listening to a military band, and the 
combined effect of the tright colours, excellently 
shown by the light, the moving crowd, and the 
strong shadows of the bold architectural details 
of the portico, was exceedingly picturesque and 
striking. The collection of objects exhibited 
within the building was large and interesting, 
without including any very striking novelties. 
In the Physical Theatre, among other things, we 
noticed a very well-constructed integrating machine, 
on Mr. Boy’s system, as recently illustrated by us. 
The instrument had been made by Mr. William 
Grant, and contained several improvements in 
detail upon the original form, notably that the area 
of thecurve was read off by a pointer upon a scale. 
The engineering laboratory was open all the even- 
ing, and there was shown in it a capital collection 
of drawings made by students of the college, both 
working drawings and diagrams of various kinds. 
Very great attention seems to be given in the 
engineering courses to graphic methods of working 
out problems, judging by the facility with which 
some of the students seem to have handled rather 
complex diagrams. Professor Kennedy showed 
the testing machine at work, and some attention 
was also directed to the little engine which drives 
his machinery, an engine with a coil boiler on Mr. 
Henry Davey’s system, which we illustrated some 
time since. Since we described it, the engine has 
been much improved, and Professor Kennedy 
speaks very highly of its convenience and the regu- 
larity with which it works. Besides a large collec- 
tion of tested specimens, including specially a 
number of struts tested comparatively with flat 
and with jointed ends, there was a harmonograph, 
made by Mr. T. A. Lawson, and a very ingeniously 
designed apparatus by Mr. A. G. Ashcroft, for 
illustrating and measuring the way in which a 
weight put on a beam is balanced by the tensile 
and compressive strains in the flanges. 


StorM WARNINGS FROM AMERICA. 

Frazer's Magazine for June contains an essay 
entitled ‘Our Winter Storms,” the main object of 
which seems to be to depreciate the New York 
Herald storm warnings. The philosophy and the 
reasoning displayed are alike curious. ‘‘ The Ameri- 
can warnings to which so many of the newspapers 
give considerable prominence, are scarcely deserving 
of the serious attention which the public is invited 
to give them. It is not that the warnings are not 
based on sound principles ; I am disposed to think 
that they are. It is rather that the author of them, 
in his determination to keep his method secret, 
limits himself to a narrow range of observations ; 
and his warnings, calculated without a sufficiently 
extended knowledge of facts, are necessarily very 
imperfect.” After such an exordium, a tedious and 
prejudiced comparison of four warnings with the 
actual weather conducts smoothly enough to the 
conclusion that “no breakdown could be more 
complete ; almost summer weather has answered 
to the dangerous storms prognosticated; and of the 
really bad weather which we have had, no hint has 
been given. ... Through an average winter our 
gales follow each other so quickly that in predicting 
one, with a range of three days, once a week, the 
prediction must come right sometimes ; if dictated 
by blind chance, it would probably come right 
oftener than it does, and I have no hesitation in 
saying that, whatever may be the theoretical value 
of these warnings, they are practically worthless.” 
Notwithstanding such a severe condemnation of 
the Herald's forecasts of weather for western 
Europe, the author proceeds to urge the British 
Government, or Lloyd's, to take the matter in 





hand. “The expenditure would not belarge. If it 
is not too much for a private individual to pay for 
what is merely a clever advertisement, it ought not 
to be too much for the Government of a great 
maritime nation, or for the richest commercial 
company in the world, to pay towards insuring the 
lives of its seamen or the safety of its ships.” Be 
it so, the private individual who does what the 
Government neglects, certainly does not deserve to 
be so cuttingly sneered at. The author sets forth 
the conditions of the meteorological problem, from 
his own point of view, but with these we need not 
trouble ourselves, for he himself says that he leaves 
the true solution lost in what seems a confused 
jumble of conflicting ideas. Bent, it would seem, 
on throwing the Government, Lloyd’s, the private 
individual, and all concerned, in dire confusion he 
proceeds to point out how the high pressure which 
constantly lies in mid-Atlantic, exercises a guiding 
influence upon the storm tracks, and an accidental 
high pressure over Scandinavia occasionally deflects 
them, “in a curious manner” ; and that the minute 
details of these and probably other conditions 
“cannot possibly be known in America at the time 
any warning has to be sent, but without them no 
forecast can have an exact basis, no warning can be 
worth even the price of the telegram.” By taking 
a great deal for granted it is easy to create ridicule, 
nevertheless there must be consolation, for the 
private individual at least, in perceiving that reck- 
less assertions are not neat demonstrations. It is, 
to say the least, bad manners to reject thanklessly 
gratuitous public service rendered by an enter- 
prising foreigner because Government shirks it. 


Tue Horsk-Power OF AGRICULTURAL ENGINEs. 


For many years it was the custom of the Royal 
Agricultural Society to rate engines submitted to 
them for trial at one nominal horse power for every 
ten circular inches of piston area, and the rule thus 
established was fairly adhered to by most of the lead- 
ing makers. Of course like all modes of determin- 
ing “nominal” horse power this rule had no scien- 
tific basis, but at the same time it possessed a certain 
amount of handiness which entitled it to support 
in want of a better. As steam pressures became 
higher and piston speeds greater, there was, it might 
naturally have been supposed, every inducement to 
supply smaller cylinders for a given power, but 
under the influence of commercial competition the 
tendency has unfortunately been in the opposite 
direction, and at the present time the classification 
of agricultural engines isin a very chaotic state. It 
is to be regretted that many purchasers of such 
engines appear to regard diameter of cylinder as 
the sole measure of an engine’s value, utterly ignor- 
ing the question of piston speed and the evapora- 
tive power of the boiler, and the result is that a 
premium is offered to makers to increase the size 
of cylinder and to make it disproportionate to 
other parts. Of course there are some makers 
who are meeting the competition by increasing the 
sizes of their engines bodily, but this means pro- 
viding an engine which can develop a power 
ridiculously in excess of that at which it isnominally 
rated, while, moreover, it is difficult to see where 
the practice of increasing size is to end. Under 
these circumstances we are glad to see that a pro- 
minent firm—Messrs. John Fowler and Co., of 
Leeds—have resolved to discard the system of 
‘*nominal” horse power, and are now making their 
agricultural locomotives in sizes distinguished by 
letters. Messrs. Fowler themselves prefer giving 
small cylinders and working at a high piston speed, 
but to meet the requirements of some of their 
customers, they are making each size of agricultural 
locomotive with two different sizes of cylinders. 
Thus the “ A” size hasa cylinder either 74 in. or 8 in. 
diameter and is guaranteed to develop 20 effective 
horse power, the “ B” size has a cylinder 8} in. or 
9 in., and the “C” size a cylinder 9} in. or 10in., 
the effective horse powers developed by the “ B” and 
“©” sizes being 28 and 35 horse power respectively. 
The boilers are of steel, and are made for a work- 
ing pressure of 140 1b., while they have about 
5 square feet of heating surface and nearly } square 
foot of firegrate surface for each effective horse 
power, so that they should have good steaming 
power. The practice of distinguishing different 
sizes of engines by letters or numbers instead of 
by “nominal” horse power has already been tried 
by some makers of small horizontal and vertical 
engines, but—except in the case of two or three 
firms—only with indifferent success. Messrs. J 
Fowler and Co., however, are not merely dis- 
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tinguishing each size by a letter, but they are in 
their lists giving, besides the sizes of cylinders, the 
amounts of heating and grate surface which each 
size of engine possesses, so that purchasers have 
more information before them than is usually the 
case. So far as we are aware no makers of portable 
engines or agricultural locomotives have previously 
adopted this plan, and we shall look forward with 
much interest to the result of the experiment which 
Messrs. Fowlerare making. Therecan be no question 
that they have inaugurated a change which is highly 
desirable for very many reasons, and we wish taem 
every success. 


RaTEs OF CHRONOMETERS. 

The Bidston Observatory, near Birkenhead, is 
maintained by the Mersey Docks and Harbour 
Board, mainly for the purpose of rating and testing 
chronometers. The owner or commander of any 
ship for which dock dues are paid in the port of 
Liverpool may have the ship’s chronometers tested 
gratuitously in three definite temperatures by send- 
ing them to the observatory. Chronometer makers 
are also allowed to send nautical time-keepers to be 
tested without any charge being made. Notwith- 
standing that a large proportion of the chrono- 
meters which have passed through the obser- 
vatory have the words “auxiliary compensation” 
engraved on their dials, the average thermal error 
in these instruments has been found to be quite 
as large as that in the time-keepers having 
the ordinary compensation balance. The ther- 
mal errors can be very accurately obtained, and 
a scale of rates due to change of temperature 
is supplied to the navigator ; who, by thus using a 
variable rate dependent upon the actual tempera- 
ture, instead of one uniform rate for all climates, 
can keep a more correct reckoning of longitude. 
Nevertheless, it has been proved of late years, 
though suspected for many years, and as often 
denied as affirmed, that there is a small but 
systematic difference between the sea and shore 
rates of chronometers. This discovery has been 
made by the use of thermal rates at sea. Mr. 
Hartnup, the astronomer, who has conducted the 
service of this observatory for very many years, and 
with much good practical benefit to navigation and 
commerce, says, “ With very few exceptions, chro- 
nometers used in steamships have been found to go 
slower at sea than on shore, the amount in different 
instruments ranging from a small fraction of a 
second to upwards of one second a day. This 
change of rate is probably caused by the motion of 
the ship. It is small in comparison with the 
thermal error.” When a careful record is kept of 
the temperatures to which chronometers are exposed 
at sea, and the thermal rates applied to the indi- 
cated time, the differences between calculation and 
observation on the preceding voyage are found to 
be the best corrections to be applied to the old 
rates to find the most probable rates for the next 
voyage. These deductions from the practical expe- 
rience of the Liverpool navigators and their astro- 
nomer sufficiently point the moral of the Astro- 
nomer Royal's assertion to the Board of Visitors on 
June 4th: “It is known to all persons familiar 
with chronometers, that rates of the chronometers, 
obtained while the ships are actually in voyage, 
would possess remarkable value. We possess the 
power of giving facility for obtaining these, to 
a large part of our mercantile navy, by exhibiting 
a time-signal at every hour, at Deal (where the 
necessary apparatus already exists) and on the 
Start Point. I have several times brought this 
proposal, as regards the Start, before the Govern- 
ment, but unsuccessfully, But I should have done 
wrong if I had omitted, in this general survey of 
the duties of the Observatory, to state my continued 
conviction that this is a proper and very desirable 
addition to the other points of assistance which we 
can give to navigation.” The Board of Visitors 
will do well to give due consideration to this 
enlightened national policy, so long urged upon the 
Government by Sir G. Airy in the general interest 
of commerce. 


Nortu-EasTerN Works aT STocKTon. 

At a large cost the North-Eastern Railway is 
materially improving its way and works in the South 
Stockton and Middlesbrough district. It has 
already spent 55,104/. in “ additions to lines at 
Stockton,” and it is estimated that 68,580/. more 
will be expended in that manner. Hitherto all the 
traffic from South Durham to Cleveland has crossed 
the River Tees by one bridge, a little to the west of 
the passenger statidén at South Stockton, and 








across the thronged lines there were several level 
crossings. It was decided to substitute a new 
island station for the present inadequate one at 
South Stockton, to do away with the level cross- 
ings, and to build a new and more commodious 
bridge across the Tees. Under contract to Mr. 
Walter Scott, a commencement has been made in 
earnest with the works, there having previously 
been a demolition of some of the cottages that had 
been allowed to be built near the line. The 
embankments and roadways are being constructed 
for the crossing of the line; the foundations for 
the bridge are being put in; the deepened line is 
being made; and there is thus employed in the 
work a large staff of men. The great idea 
held in view is the separation more completely of 
the passenger and goods traffic, and the obtaining 
of fuller facilities for what is becoming one of the 
most thronged parts of the North-Eastern system. 
It is apparent that the great bulk of the traffic of 
the North-Eastern Railways gathers to the coast 
and to the ports it owns in part or whole. And— 
apart from its main line on which there is a swift 
and costly service—the great bulk of the passenger 
traffic is on the branches thereto, so that it has long 
been apparent that the great need of the North- 
Eastern has been fuller facilities for the traffic to 
and from the coast and the docks. In the past the 
lines it acquired were cheaply built and were mainly 
made when the trade of the district was in its 
infancy, so that a considerable capital expenditure 
has been and will be forced on the company to meet 
the growing trade. At its ports, Middlesbrough, 
West Hartlepool, and the Tyne, there is an 
immense accretion of traffic, and it is tolerably 
clear that it is only a question of time when it will 
have to make provision to separate the passenger 
from the goods traffic at these points as completely 
as it is now doing at South Stockton. And with 
growing towns, the later this is undertaken the larger 
will be the cost of the separation. In other ways 
the North-Eastern is altering and improving the 
character of the accommodation it affords on Tees- 
side, and whilst in the past that part of its district 
was to some extent neglected, it is now being fully 
provided for. New engine houses are being erected 
near South Stockton, there has been an enlarge- 
ment of the platform at and an improvement of 
the North Stockton station, by the unification of 
the two parts and by the enlargement of the office 
accommodation. The old sheds, too, erected in the 
times of the Hackworths, have been removed, and it 
is probable that the engine works adjacent thereto, 
which have been idle and unoccupied for some 
years, will be easily put into use for another branch 
of trade. Made up of many short and badly jointed 
links as the North-Eastern was, it is evident that 
its great duty now is the perfection of the junctions 
and the welding of the various parts into one 
harmonious whole, so as to allow of the traffic on 
its branch lines to approach a little nearer in speed 
and completeness of service to that on the trunk 
line of the system. 








FOREIGN TECHNICAL LITERATURE, 
AccorptnG to the American Manufacturer (Pittsburg, 
June 10), a gentleman in Bath, Maine, has offered 
100,000 dols, toward the establishment of an iron ship- 
building yard, on condition of 200,000 dols. more being 
raised ; and he will give a contract to the new works as 
soon as started. 


The O6csterreichische Zeitschrift fiir Berg-iind Hiitten- 
wesen (Vienna, June 18) publishes the first of two papers 
by V. Spirek on the improvements in zinc smelting, in 
which he proposes to describe all the advances which 
have been made in this direction, from the erection of 
the first European furnace in 1799, by Dillinger, at Dél- 
lach, in Austria, down to the present day. 

In a paper on “ How to lessen Fuel Expenses,” the 
Railroad Gazette (New York, June 10) points out the 
importance of keeping a careful account of the receipts 
and quantities given out to engine-drivers. On many of 
the American railways there appears to be hardly any 
system employed in this department, the cost and inci- 
dental expenses of coal amounting to as much as 11 per 
cent. of the total working expenses. It is urged that notonly 
should proper mechanical arrangements be employed for 
the economical manipulation and weighing in and out of 
the fuel, but that a proper system of accounts should be 
adopted, and it is considered that an important saving 
would result. 





The Moniteur des Intéréts Matériels (Brussels, June 19) 
records the result of a contract given out by one of the 
German railways for steel tyres. The locomotive tyres 
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ranged from 259.25 fr. to 269.25 fr. per ton; tender 
tyres 248.50 fr. per ton; whilst carriage tyres were 
placed at from 248.25 fr. to 312.50 fr. 

The number for June 26 states that the Société d’Acoz 
is in treaty for the supply of 1000 tons of iron rails for Ame- 
rican account; and that the Société Cockerill is negotiat- 
ing with Messrs. Figuera, Leroy, and Co. for the con- 
struction of a 1500-ton steamer for the Mediterranean. 


The Wiener Zeitung (Vienna, June 22) reports that on 
the 20th instant, sample rails were for the first time 
turned out by the dephosphorisation process at the 
Teplitz Mills. The quality left nothing to be desired. 
Directors of almost all the Austrian and Bohemian rail- 
way companies were present. 

The issue of June 25 reports that the French Chemin 
de Fer du Sud has ordered 170 locomotives from Aus- 
trian works. Of these, 60 will be supplied by the 
Floridsdorfer Works, 80 by those of Wien-Neustiidt, and 
30 by the States Railway Engine Factory in Vienna. 
The average price per engine is about 25,000 florins. 


The Zeitung des Vereins Deutscher Eisenbahn-Ver- 
waltungen (Berlin, June 24) reports the number of 
accidents on the German railways, for the month of 
April: 31 collisions, 15 cases of leaving the line, and 
106 accidents from various other causes, including 
boiler explosions, fire, &c.; 123 persons were injured. ; 

A report of the working of the Dutch Railway Com- 
pany for 1880 gives the following figures. The total 
length of line worked was 354 kilometres, of which 1244 
were leased ; the number of passengers was 6,420,565 ; 
in addition to which there were carried 545,159,000 tons 
of goods, 187,470 beasts, and 1009 vehicles. The total 
receipts were 5,443,953 fl, which showed a return of 
1.93 fl. per train-kilometre. The working expenses were 
53.86 per cent., leaving a total profit of 2,511,521 il. The 
rolling stock consisted—at the end of last year—of 98 
locomotives, 386 carriages, and 1088 goods and cattle- 
trucks. 


The Boston Journal of Commerce (June 11) illustrates 
and describes a steam vacuum dredger constructed by 
the Whittier Machine Company in Boston, for gold 
dredging on the Frazer River, British Columbia, where 
it is working successfully at the present time. The 
principle upon which it works is very simple. Steam is 
driven into the vacuum chamber from the boiler, expel- 
ling the air from the chamber and the draught pipe. A 
jet of water is then let into the chamber, passing through 
a perforated plate at the top, and covering the whole 
surface, This creates a vacuum, into which rushes 
everything lying near the mouth of the pipe, at the 
bottom of the river. A door in the conical bottom of 
the chamber is then opened, and the collected matter 
let down into a sluice, where it is washed, the gold 
being leit in the upper part of the sluice. For ordinary 
dredging, the mud, &c., would, of course, be run off into 
a hopper in the usual way. 

A paper read by Oberlin Smith, before the American 
Society of Mechanical Engineers, on “Experimental 
Mechanics,” is given in the American Machinist (New 
York, June 18). The author pointed out that, notwith- 
standing the great importance of the subject, no 
systematic experiments have been made to ascertain the 
strengths of different materials under various conditions, 
the best forms and proportions for parts of machines, &c. 
What has been achieved in this direction has been the 
result of private study, made necessary by the special 
requirements of the individual. He considered that 
such researches should be carried out by the Govern- 
ment; but, failing this, he urges the necessity of accu- 
rate records being kept of experiments, and (if possible) 
would have them made accessible to the general public. 
Mr. Smith gave several instances in which he had 
applied to specialists for accurate formule for calcula- 
tions connected with ordinary industrial processes, but 
was unsuccessful in obtaining the information required. 


The Scientific American (New York, June 18) contains 
a long description (with diagrams) of Professor A. E. 
Dolbear’s new telephone system, which he asserts to be 
entirely distinct from the Bell and other systems, and to 
possess advantages as compared with them. Amongst 
these is its capability of transmitting sound over lines of 
far greater length than have hitherto been employed, the 
silent working doing away with the crackling noises so 
objectionable in the Bellmethod. The magnet and mag- 
netic diaphragm which are used in the Bell telephone 
between the line-wire and the ear, Professor Dolbear 
does not employ, the end of the telegraph wire being put 
directly to the ear. All the details will be found in his 
own description in this paper. 

In the Supplement of the same date diagrams and 
details are given of the Plattsmouth bridge over the 
Missouri. 

A paper is reprinted from the Princeton Review, of May, 
on “The Practical Uses of Electricity,” by Professor 
Charles A. Young, in which he reviews the present state 
of the matter, pointing out to what extent and for what 
purpvses electricity is now employed. 
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“ENGINEERING” ILLUSTRATED PATENT RECORD. 


Compitep By W. LLOYD WISE. 









APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 

JUNE 27, 1881. 

In the Cases of Inventions communicated from Abroad 
the Names, &c., of the Communicators are given in 
Italics after the Applicants’ Names. 











oe. AMES, éo., 
Dates. OF APPLICANTS. 
1881 
June 
21 
2709 | W. Lorenz, Carlsruhe. 
2710 | E. Holt, Radcliffe. 
2711) T. A. B. Putaam, 
New York. 
2712 D. Nicoll, West- 
Minster 
2713 | J. C.. Walker and 
J. E. Stephenson, 
Shipley 
2714 | E. J. T. Digby, Ham 
mersmith. 
2715 | J. Thomas and B. 
White, London. 
2716 | Justice. //yatt 
2717 | Lake. J//a/l. 
2718 | W.J.Corteen aniT. E. 
| Cooper, Bret — 
2719 | J. Line 3, Hadleizt 
2720 | J. Petrie, Rochdal: 
2721 | A. B. Houghton, Bir- 
|} mingham. 
Lake. (Copeland 
2723 | G. Leslie, Fairfieli, 
N.B 
2724 | J. Jeffs, London 
2725 | F. Ley. Derby 
9726 | D. Kerridge, Needham 
Jun3 Market 
2727 | Gedge. Chai wd 
Chaiz 
2728 | Smith, Aberdes 











J. Harrington, Brixt 


H. Bories and P. V. 


Tustain, Paris 
Strauss. Sira 
G. Ww Rot ertson, 
Glasgow 
Browne. Aim 
W. J. Brewer Eoaie 


J Bel licard, Manches 


ter 

J. Baldwin, W. —y 3 
win. R Haddon, 
> » Dyson, ali. 


W ‘Riley, Keighle 
and J. Riley, Brad: 
ford. 


Jensen. Tholander. 


Wow » 
Newton. Grarier, 


A. 8. Has 
A. Goug 
ham. 
Lake. Chambers 
Lake, McLean. 


lam, Derby. 
, Bucking- 


C. Laurent and H. W. 
Brand, Lonion. 

E ~ 28, , Liverpool, 

Massey, 


sthhert, Glas- 


W. Cli fle 
Ainley, Golcar. 
A. Higginson, Liver- 


001. 
o. Bower, Saint Neots 


D, Church, 
wark 
Des Veeux. 
Wagenen, 
T. Adams, Brierley 
Hill. 


Lake. Poz 


South- 
Van 


nianski, 

J. Seftor, Belfast. 

G. A. Cochrane, Mon- 
treal. 

J. and T. Boyd, Shet- 
tleston. 

H. J. Smith, Glasgow. 

8. L. Coales, Newport 
Pagnell. 

J. Whittle, Chorley. 

Groth. Lachaussee. 

z. pute, Birmin3- 

we B. Bryan, Black- 


burn. and A, Fryer, 
Wilmslow. 





Healds, 
1 


| Aut 
& 





ABBREVIATED TITLES, &c. 








Ma:hines to set the copper caps into 
the empty cartridges. |} 

Air-compressing engines. | 

Electric danger alarms for railways. | 


Transmitting secret correspondence || 
by telegraphs, &. || 
Combing machines. 


Utilisation of a clay for various 
articles of utility or of orna- 
ment. 

Neck-ties. 


Filtering water. 
Feed-water heating apparatus, 
Carriage brakes. } 


| Machinery for reaping and mowing. || 
| Apparatus for washing or cleansing 


wool, &c. 
Egg-timers. 


| Wax-thread sewing machines. 


Raising and lowering screw pro- || 
vellers. 


| Advertising on glass ware. 
| Forming moulds of sand, &. 
Carriages. 


and their application to 

ooms. 

Excavating and deepening harbours, 
&c., by plough-dredging, and rais- 
ing the sand, &c., by hydraulic 
pressure. 

Studs, links, and other fasteners. 


| Hygienic sweetmeats with oil. 


Keys for locks 
Cutting or slicing apparatus. 


Rails and sleepers. 
omatic regulating gasburners, 


Buckles. 


Combing wool, &c. 


Spinning. 


Nos. 
and 
Dates. 





June 


Died 
277 


2779 


2780 
2781 


2782 
2783 
2784 
2785 
2786 


| 2787 


| 2787 


Treating Bessemer metal to produce 
compact ingots free from red 
shortness, & apparatus therefor. 

Distributing electricity and produc- 
ing the electric light. 

Refrigerating apparatus. } 

Colouring matter for stout ani)| 
porter. 


| 2800 
Hot-pressing printei sheets of paper. 


Pavements and blocks for same. | 


Metal cans for alimentary sub- 
stances, &c., and opening same. 
Treatment of fibrous animal matter 

for manure. 


| 2801 


2798 


a 
2709 


2802 | 
2803 | 


2804 


| 2305 | 


| 2806 


Boots and shoes. 

Puri ‘ication of water. | 

Feeding wool, &c., to scribbling and 
carding mac hinery. 

Combined steam and ‘hand-steering || 
gear. | 

Depositing metals upon the sur-|| 
faces of iron and steel coated with || 
magnetic oxide. 

Forming joints in soft metal pipes. 


Packing for stuffing-boxes. 
Heating furnaces. 


Reservoir pens, and filling same. 1] 


Drives for sewing machines. 

Vessels, store-rooms, and wagons | 
for perishable matters. 

Winding, doubling, and twisting || | 
yarn or thread. 

Effecting the ae of solid 
or liquid 8, Ec. | 

Door-latches. 

Railway axle guards. {| 

Electro-magnetic induction ma- || 
chine for dividing a direct current 
into alternate currents. 

Adjusting action for chairs and| 
couches, 

Water-closets, &. 


| 2807 


ec 


2808 
280 
2810 | 
2811 
2812 | 


2818 | 


GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 


| Lake. 


Olark. 


| E. Lee, Leeds. 


| Clark. 
G. Payne, Millwall. 
| Lake, 


NAMES, &c. 
OF ArrLioaits. 


W. 8. Hunter, Belle- 
ville, Canada, 

J. Levassor, Paris. 

Allison. Judd, 

P. Newall and J. 





Barker, Warrington. 

Hill, 

Lake. Dervauxr-/bled 
and Schoenberg, 


R. H. Courtenay, Lon- 
don 

Clark. Baville 
Monlebout, 

Clark. Batchelder. 


Clark. Townson. 


Clark. Jolly. 


| 
J. Woodward, Man- 


chester. 
Holly, 


sae Aner- 
ey. 
W. Cooke and D. 


Mylchreest, Liver- 


pool. 
R. E. Dickinson, Bir- 
kenhe 
J. Barlow, Winchester. 
Brydges. Stoll, 


Newton. Societé Uni- 
verselle d’ Electricité 
Tommasi, 

C. Sands, London. 
Thompson. Mc William, 
Hogel, and Foster, 

C. G. Clarke, Hull. 


T. Carder, Chudleigh. 

Newburn. Stroehmer. 
and Eales, 

Mills. Million. 

H. Otway, Londen. 

Von Nawrocki. Svwie- 


cianouski and ‘Ada- | 
| 


mozewski, 


W. 
cheste: 


A.E. Dalzell, London. 
J. L. Seymour, New 


1088. 
Beck. Mouret. 


M. and A. Hess, 
London. 
W. Sharp, Birming- 


ham. 
8. Lloyd, Birming- 


ham. | 
J._A. B. Bennett, 


King’s Heath. and 
J. Herd, and B. P. 
Walker, 


am. 
| R. Thomson and J. | 


Watson, Liverpool. 


| G. P. Renshaw, Not- | 


tingham. 


| F. Hocking, Liverpool. 


0. Drey, Manchester. 
R. Douglas and L. 
Grant, Kirkcaldy. 
Haddan. Henrard. 


Haddan. J/ealey. 

Gedge. Bogard. 

A. C. Ranyard, im- 
don, and J. 

Fleming, Gam bridge. 

Jebb. Barker. 

W. Joy. Aylesford. 

Engel. De Laval. 


J. Gruneke, Paris. 
T. J. Denne, Red Hill. 


Beck. Marbeuf and | 
Withelm, 

Tichenor, | 

| 

| 


Follett 
Bixby, 


Lake. Petz 


and | 


Obtaining light ros. 


eine. Man- 


Birming- 


Mining cages or lifts. 


and | Lamps and lanterns. 


ABBREVIATED TITLES, &c. | 


Stalls for cattle. 
New motive power. | 
Exercising machines 

Apparatus for dressing and — 


ing leather. 
Apparatus for compressing air, &c. 





Sliding tool-holder and guide for | | 
stamping, punching, and similar | 


machines. 


| Electrical resisting mediums. atin 


ted for vacuum and other lamps. | 


Apparatus for screw-cutting and || 


finishing screw-bolts, &c. 
Cigar-lighters and matches therefor. 
(Complete specification). 
fpinning and twisting machinery. | 


| 


Supplying or distributing, utilising, || 


and measuring steam. 
specification). 


(Com plete 


Apparatus for manufacture of gas. 
Supplying or distributing steam. || 


(Complete specification). 
Signalling on railways 


Steam generators. 


Pumping or compressing air, &. 
Pipe joints. 


| Hydro-carbon gas soldering appa- || 


ratus. 
Secondary batteries. 


| Instantaneous photographic shutter. 


Name. 
| 1881 | 
2469 | Pieper 
( Briineker). 
2473 | Hall and 
Cooper. 
2475 | Reddaway. 
| 2477 | Clark (Whit- 
ing). 
2479 | Lake (Gasf). 
2481 | Lake (Harris 
and Harris) 
1881 
1558 | O’Brien 
1868 | Hutchinson. 
1966 | Jones. 
2004 | Collet 
2028 | Good and 
Good, 
2066 Thompson 
(Chavee) 
2086 | Pearn, 
Pearn, and 
Addyman, 
2088 Baker, 
2090 | Arthur and 
Smyth, 
2232 =Brinsmead. 
2244 Lindley. 





No. 

















No, Name. No. Name. 
1881 1881 | 
2483 | Henderson 2499 | Grice. 
(Demoncy- | 2501 | Hinde. 
|  Minelle), 2503 | Justice 
2485 | Smith aud (Holmes). 
| Ambler. 2505 | Bonneville 
2487 | Carles, | (Planus). 
2491 | Elmore, 2507 | Mayer. 
2493 | Howard. 2509 | Ludlow. 
2495 | Brewer 2511 | Huxtable. 
(Edison), 2513 | Haddan 
2497 | Rellason ( Marks). 
Il.—Announced June 28. 
1881 1881 
2352 | Dalrymple, | 2462 | Thomas and 
2424 Elder, Domeier. 
2426 | Hattersley &; 2464 | Taylor. 
Bailey. 2466 | Ludbrook. 
2428 | Hargrave. 2468 | Lake 
2434 Smith. (Fleisch). 
2442 | Corbettand | 2472 Liewellin. 
| Lochead. | 2474 Anderton, 
2444 | Dickey Anderton, 
| (Smith), & Anderton. 
2446 | Mossberg, 2476 | Lake 
2450 | Gestetuer, (Thomsen). 
2452 | Fear. 2480 | Lake (Job- 
2454 | Mellor. bins, Ray- 
2460 | Spence. mond, and 
Sherck). 





COMPLETE SPECIFICATIONS. 
For Particulars, see Corresponding Numbers in Lists of 


Applications for Patents. 


INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 











Consuming smoke and gases, and|| 1881 


generating gas. 
rails of railways and tramways. 


Kilns 
Drying roasting, heating or cool | 


Roller for roller b. 


| Evaporating and drying apparatus | 


applicable to sewage. 
Guiding tramcars at points. 


Carriazes 
Venetian blinds. 


| Looms for weaving. 


Leggings or gaiters. 


| Manufacture of lozenges & articles | 


of confectionery. 


| Treating gaseous fuel. 


Raising ale and other liquids. | 


Steam boilers. 
Reversing gear of engines. 


Circulating water boilers, &. 


| Weaving. 


| Hulling and cleaning rice and grain. | 


specification). 


| Dead- he ote -_ rope attachments. 
| Sheep-shear 


Telegraph ables and other con- 
ductors. 


Signalling by sound in Saas. 

| Manufacture of cemen 

Separating fluids of different specific 
gravities. 

Paper cutters and means for adver- 


Sewing ‘machines for ordinary and 
button-hole stitching. 


| Producing designs on tiles, &c. 


Machine for manufacturing en- 
velopes for bottles. 
ting bags sae material for || 


making 
Treating the ‘spent lyes of soap 


| Preventing the escape of sparks and 


soot from chimneys. 


For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents, 











2459 











I.—Announced June 24. |] 
enamemebecmce maa | 
Name. No. Name. No. | Name. | 
1881 1881 
Dinsmore & | 2461 | Engel 2465 | Lake (Couzone| 
Hoyer. (Moller). | Grimaud), 
Ryland. 2463 | Hall. 2467 | Hansell. 


Sleepers and means of securing the 





|} 


(Complete | 


1] 





| 
| 
| 
works for recovery of glycerine. || 
| 
| 
| 
i| 
ai 
i} 
| 





















































No. Name. No. Name. No. Name. 
1881 1881 
2670 = =Mills 2700 Benson 2768 Lake (Hill). 
(Lunant). (Augsburg).| 2772 Clark (Bat- 
2687 Gorham. 2706 Thompson chelder). 
(Sallade). 
NOTICES TO PROCEED. 
1,—Time for entering Opposition expires Friday, 
July 15, 1881. 
No. Name. No. Name. No Name. 
1881 1881 1881 
716 Atkinson &§ 926 Maw and | 1675 | Elliot (Van 
Needham, Maw Outrive). 
746 = «Engel 953 | Brewer 1714 | Stevens, 
(Moller ,. (Prat) 1781 | Bell. 
749 “Abel 1041 | Hall. 2196 Taylor and 
(Martius). [1091 | Clark Warburton. 
750 | Abel (Williams), | 2293 | Mills (Conn). 
(Martius). | 1223 | Rigg. 2359 | Macay. 
755 Grice. 1256 Von Naw- | 2375 | Newton 
766 | Sutcliffe. rocki (Hussey & 
781 Haddan (Geigy). Dodd). 
(Reynolds), | 1601 | Fairholme 2447 | Moss, 
784  Joughin. (Bandel), 2593 | Clark 
810 | Pearson. 1629 | Bentall. (Schweizer). 
1659 | Bentail and 
Bentall. 
Il,—Time for entering Opposition expires Tuesday, 
July ¥ 19, 1881. 
1881 1881 1881 
75L | Stone, 821 | Thorp andj 2274 | White and 
753 | Ash. Tasker. White. 
767 | Joicey. 824 Dawson. Davison. 
770 Savage 840 | Cooke, Robinsou. 
773 Seagrave andj 848 Lake (Fair). | 2362 | Greig. 
Bevington.| 873 Morgan, 2390 | Lake 
774 “Fyfe. 874 | Haddan (Hebard). 
787 Rowley. (Geisenber- | 2406 | Chrystal. 
791) «~Brydges ger and 2420 Henderson 
(Schmidt). Picard). (Russell). 
799 Graddon. 940 | Lake 2457 Dinsmore & 
800 Mills (Morgan). Hoyer. 
(Anders). 1037 | Lake 2495 Brewer 
801 Miils (Thompson & (Edison). 
(Anders) Norris). 2566 | Trask. 
804 Williams & | 1081 Wise (Deleau] 2587 Lake 
Williams. & La Sociéte (Stockman). 
805 | Horne. Hubert 2590 | Lake 
808 Gordon. Freres). (Fairbairn). 
811 Haigh and | 1153 Harte. 2622 Lake (The 
Nuttall. 1497 | Raweliffe & International 
818 | Francis. Raweliffe. Pavement 
1674 Vavasseur. Co.) 
PATENTS SEALED, 
I.—Sealed June 24, 1881. 
No. Name. | No. Name. | No. | Name. 
| 1881 1881 | 
| a” | Wavish. 4 | Rowbotham. | 232 Clark 
| 5453 | Peck, 10 | Clark (Cor- | _ (Fabregas), 
5468 | Waller. bassizre andj 483 | Clark 
5498 | Shedlock. | Liébert). | (Fabregas), 
5505 | Lancaster. 79 | Clark (Zisen)| 502 | Goudie. 
6516 | Guattari. 102 | Hudson. 1478 Mather. 
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I1.—Sealed June 28, 1881. 


























Name No Name 
1881 

Hodgso & 618 | Grout. 

Bros ¥. 685 Yeomans, 

Alliser 717 | Woodward 
(Mf ier) 722 | Brydges 

Prowett, (Lehmann). 

Clark 806 | Northcote 
( Valasse). 1108 | Von Naw- 

Lart (Doten), rocki 

Spear. (Sehrke, 

Sayers. Biildge, and 

Klein and Hildebrandt) 
Hundt 1209 | Neu, 

Vou Naw- 1469 | Doubleday 
rocki r). 
(Flemmaing).| 1477 

ake 

(Bonnefond). | 1525 robs) 

Maynard 1588 tt) 
( Walton). 1660 

Northrop. 2) 

Doulton andj 1743 zd 
Rix 

Morrell 
and Shaw. 

Pileiderer 77 
(Meinecke) 1808 

Settle in & 

Gandy, in) 

Rinzi and 1847 
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NOTICE OF APPLICATION FOR LEAVE TO FILE A DISCLAIMER 
AND MEMORANDUM OF ALTERATION. 


F.M. Lyte, London. For the treatment of ores and residual 
products containing zine, or zinc, lead, silver, or copper, severally 
or combined, and the recovery of zinc and other metals there 
from, No. 633 of 1877. Application bas been made to file a dis- 
claimer and memorandum of alteration, Notice of opposition 
must be left at 1, New-court, ‘Temple, before July 4 





ABSTRACTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING JUNE 25, 1881. 
Abstracts marked with a * relate to applications not proceeded 
with. The number of Views given in the Specification Drawings 
is stated in each case after the price; where none are mentioned 

the Specification is not Illustrated. 

Where Inventions are communicated from abroad, the Names éc., of the 
Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, Chancery- 
lane, E.C., either personally, or by letter, enclosing am pied of price 
and postage, and addressed to MR. H READER LACK 


3774. Self-Acting Needle for Knitting Machines: 
F W. Schwarzbach, Naumburg-on-the-Gaale, 
Prussia. [6d. 20 Figs.}—The improved self-acting double- 
knitting machine needle is formed of two separate parts. The 
ower part is made of a flat or square bar of metal and is provided 
with a hook at its forward end, This hook is made longer than 
its height. The forward end of the lower part is provided on its 
upper surface with a groove, part of which is rectangular. The 
upper or loose part of the needle is arranged to slide along the 
lower part and is also formed of a rectangular rod, part of the under 
surface of which has been cut away to diminish its sliding surface. 
The front end of the upper bar is bent downward to catch in a 
groove in the upper surface of the needle. and when moved for 
rd will strike against the angular point of this groove. (Septet 
ber 17, 1880) 


4116. Transmitting gary Currents through 
Conductors, &c. : w. R. Lake, London. (L. Maric/« 
Paris), (6d. 4 Figs j— r he invention consists in passing the current, 

whether from a "telegraph or a te lephone instrument, through a 
closed local circuit which includes the primary wire of an induction 
coil. One end of the secondary coil is connected to earth and the 











Pd 


i 


ther to the line wire. At the receiving end a similar arrangement 
btains and the currents of high potential received from the line are 
sformed into currents of low potential before travers the 
rdinary instruments The illustration shows the invention ec 
)a telephone circuit. Arrangements for ordinary and multiplex 
graphy are described in the specification. (October 9, 1880) 
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4127. Pulverising Machines, aa.s W. Michaelis, 
Berlin. [‘¢. 6 Figs.}—The material is fed from the hopper 5 
» the machine, where it is pulverised by tt beaters P and fan 
ades Q, which revolve at a high speed. The interior of the 








hasan 


beater chamter is lined with iron or steel plates. The light dust 
$ carried to a settling chamber by the draught and is there 
caught; part of the air escapes through a fine screen and part 
returns by the passage Y. (Uctober 11, 1880). 


4153. Adjustable Ap peeretas for Regulating the 
Position of Doors and Windows: R. Y. Gossage, 
Deptford. [(¢. 26 Figs.}—A barrel is provided with suitable 
appliances for the purpose of being screwed to the door. A spiral 
spring is placed within and bears against the inner end of the 
barrel, the opposite end of such spring bearing against a buffer 
sapabie of working freely within the cylinder. The spindle of this 
buffer passes through the interior of the spring, and projects 
through the end of the cylinder, where it is provided with a 
back nut for adjustment. Within the tube and beyond the buffer 
is arranged a carrier. A double armed lever is hinged to the door 
post in such a way that the ends of the arms can be connected by 
a pin passing through slots in the sides of the cylinder and through 
the above-mentioned carrier, When the door is slammed the 
blow is received by the buffer, and when open it is held in a 
lefinite position by the spring. (October 13, 1880). 


4177. Appliance for Firegrates for Consuming 
Smoke, &c.: E. Taylor, Blackburn. [6d. 8 Figs.) — 
A perforated or slotted plate is placed across the flue immediately 
above the fire for the purpose of “improving the draught and 
economising coal.” (October 14, 1880). 


4243, Pianofortes: E.G. Brewer, London. 
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(Jory 4, 1881. 


A. P. D.G Nydpr uck and L, A. Dane, Paris). {6d. 11 Figs.) 
The action is composed of four principal parts “instead of the 
numerous pieces hitherto employed.” The parts which are 
metal, are the damper and its attachments, the hammer, the 
hammer bracket, and the rod connecting the key and the damper. 
(October 18, 1880). 


4261. Scouring, Washing, and Rinsing Wool, &c. 
J. Petrie, Rochdale, [td 10 Figs.)—Is for improvements 
on Patent 2027 of 1871. Vig. 1 represents the feeding end of the 
machine; the wool is thrown into the hopper and fed therefrom 
by @ number of rods or staves 5 and 6, which are armed with 
spikes and have an up-and-down vibrating motion. The spikes 
are set at such an angle that they hold the wool while ascending, 
but release it as they return. The layer of wool is dressed off to a 




















34 and is 
30, Fig. 2 


or doctor 
tank by the rotating brush 
The washed wool 
pushed by the rakes 38 on to the reciprocating staves 57, by which 


Inite 
thrown forward into the 
shows the delivery end of the machine 


Io 


thickness by the vibrating beater 
is 


it is carried to the squeezing rollers 39, the lower of which is 
partly immersed in the liquid. The beaters 43 take the wool from 
the roller. A machine according to this invention is now on view 
at the Crystal Palace. (October 19, 1880). 


4289. Rollers for Window Blinds, &c.: R. 
Carlyle, Manchester. (2¢).—The roller is made in the form 
of a tube slit down one side, The blind has a hem containing a 
rod or wire, and is introduced edgewise into the roller, which has 


the ends fitted to it to prevent the rod from escaping. (Void, the 

patentee having neglected to file a specification, October 21, 1880). 
4306. Bobhine oor. Winding Yarns: J. Briggs, 

Wakefiel a. [te }—The barrel of the bobbin and 


flang 
illustrated 
4349. Manufacture of Buttons: F. Dittermann, 
London. ([2¢.}—The buttons are made from hard or plastic 
materials, and are grooved or milled to represent braided or silk 
overed buttons, (Void, the patentee having neglected to file a speci- 
Jication, October 25, 1880) 


4519. Oxidising or Ageing Distilled and Fer 


‘3 are made —, ec A. ry Many varieties of bobbins are 
(October 22, 1880). 





mented Liquors: W. Lake, London. (. W. 
Ramsay, Brooklyn, N.Y.. U.S.A.) [6d. 2 Figs j—The process is 
conducted by first vaporising the liquors into a fine spray or 


and then submitting the vapour, while 
in this form, to shocks or concussions, and finally while in a 
vapor state impregnating it with air or oxygen. The appa- 
ratus resembles two centrifugal pumps and acts upon a thin layer 
of liquid. The spray thrown off by one set of beaters is received 
on a second set rotating in the opposite direction, and is alternated 
between the two until it escapes as vapour. (November 4, 1880). 


whet Life Rafts, &c.: T. Cornish, London. [é/. 


‘attenuated atomic form,” 


us 


s.]}—According to one method the raft is made of Cx yrnish’s 

jee ‘sses, surrounded by ordinary casks made water-tight by 
india-rubber packing rings. (November 6, 1880) 

4571. Looms, &c.; C. Campbell, Kirkcaldy. (6/ 

3 Figs.)—Has reference to a shedding machine or dobby. Fig. 1 


is a vertical section of the apparatus which is connected to the 
end of a loom, the loom being supposed to be at the left-hand side 
of the figure, and to be shown in front elevation. The slide bar F 
is connected to the top, and the slide bar F' to the bottom of a 
heald, there being as many pairs of slide bars as there are healds, 
and the heald is raised or lowered accordingly as the double hook 
*, when at the end of its transverse, is caused to engage with the 

aS ene F ee Be 

onal a) 


es. she 


hooks on the upper or lower slide. The lever E with its double 
hook is raised or lowered by pattern mechanism on the barrel M, 

the motion being transmitted by bars N, the forward ends of 
which lie on the rising brander bar o,and which when in the 
position in which they are set to raise the lever E, come into co- 
tact with the fingers E'. Tne series of levers E is moved back- 
wards and forwards by a crossbar B* reciprocating in the slot AS, 
and the slides F are returned after each pick to the starting-point 
by the crossbar B in the slot A. These crossheads are simul- 
taneously moved in opposite directions by the rocking shaft C. 

(November 8, 1880). 


4634. Open Fireplaces: J. Jobson, Derby. {S2. 
17 Figs.}—There are three ways of escape for the smoke: (1) the 
ordinary one to the chimney; (2) a passage leading from the upper 
part of the back of the fireplace downwards; and (3) an opening 
just above the level of the bars. If the top is closed the smoke 
will be mostly drawn down through the fire towards the lower 
opening, where it will be met by air, which has entered the middle 
opening, and been heated in its passage down the back of the 








fireplace and will be consumed. (November 11, 1880), 
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4662. Steam Boilers: Serkis-bey Ballian, Con- 
stantinople. [l0d. 9 Figs.|—The boiler is constructed of 
belt of tubes, and in the interior of this belt the grate and furnace 
are placed, Above the furnace are placed successive rows of 
vertical tabes touching each other. Each of the tubes encloses a 
central tube, the space between the two concentric tubes being 
filled with water, and is closed at top and bottom; each tube 
communicates with those in its row, and each row with the 
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vertical tubes of the outer belt. The gases of combustion pass 
into the interior tubes and through the spaces enclosed by each 
four adjacent tubes. Around the boiler are placed horizontal 
tubes communicating with each other and with vertical tubes, 
T T T are the tubes over the furnace; they are connected to each 
other ataa; gg are horizontal tubes, and 000 steam collectors. 
(November 12, 1880). 


4672. Twist Lace Fabrics: G. Bentley, Not- 
tingham. [6d. 5 Figs,)—Thbe object of the invention is to pro- 
duce in twist lace machines lace fabrics with a pattern, or fining or 


opaque work, or open work larger than the groundwork or net. 
The net is produced by the warp crossing from one pillar to 
another on one motion, and by the spool thread crossing from one 
pillar to another on the opposite motion; the opaque work or 
fining is produced by the spool threads traversing across one or 
more warp threads on both motions as required. To do this three 
colours are used in the drafting instead of two, each colour repre- 
senting a different action: one colour represents the warp threads 
crossing from one pillar to the other on the front motioa; a second 
colour represents the spool threads crossing from one pillar to the 
ther on the back motion and the warp threads crossing from one 
pi ilar to the other on the front motion ; a third colour represents the 
spool threads traversed across one or more pillars as may be 
required on both the back and front motions, The specification 
describes the working of the threads and jacks, and the employ- 
ment of two guide bars for one spool thread. (November 13, 1880). 


4691. Spinning Machinery: R. E. Osborne, A. P. 
Matthewson.and J. Guild, Forfar. [(d. 3 Figs }—The 
inventors claim the use of wire drag or tension bands, as shown 
in the accompanying drawing, for the bobbins of spinniz t 
One end of the wire is connected to a screw attached to the 
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-eives accord which lies in one of 


yther rec 
in the notched rail D, and is held therein by 
arrangement is identical with thatin 
ubling frames with the exception that the 


of the lifter rail, and the 
the gates or slots C 
tue drag weight D'. The 
use On Coarse cotton di 
wice is substituted for the ordinary band. 


4693. Apparatus for Extracting Oily and 
Greasy Matter from Cotton Waste, &c.: C. T. 
Bastand, London. [(d. 3 Figs.J—The process consists in 
subjecting oily cotton waste in a closed vessel to the action of 
bisulphide of carbon or other volatile liquid which flows together 
with the grease to a second vessel, where it is — and 
separated from the grease and finally condensed for re-use. (No. 
vember 15, 1880), 


4697. Ribbing Apparatus for eioting, Ma- 
chines: W. H. Beck, London. [(id. 6 Figs.j—Relates 
(1, to the employment in knitting machine 8 of a pillar secured to 
a fixed part, and carrying an adjustable arm, the whole being so 
constructed as to hold the ribbir e apparatus in the required 
position over the needle cylinder. (2) lo the employment of a 
double socket piece with lock nuts and set screws whereby the 
arm can be adjusted in all directions in relation to the needle 
cylinder. (3) Toan index finger or arm fixed on the upper end 
cf the spindle of the needle plate for adjusting the needle plate on 
its centre, and for holding it circumferentially. (4) To a ribbing 
apparatus, considered as a whole, independent of the cam cylinder 
«xcept as regards the transmission of motion therefrom to the cam 


(November 13, 1880) 





plate. (November 15, 1880). 
4703. Twisting or Doubling Machines: J. E. 
Eeppenstall, Milnsbridge, Yorks. [id. 2 /igs.)—To 


sSuve time in dofling the ring rail is lowered before the full bobbins 
are removed, so that the yarn is lashed a few times round the 
spindle below the braid. When the empty bobbins are put in 
their places the ends are ready to take round them as soon as the 
fame starts. (November 15, 1880). 


4704.* Burners for Lamps: F. Rosenthal, Lon 
don. (4. Berger, Bresiau). [4d. 5 Figs,J—Air is admitted to the 
interior of the wick tube, which is circular, through apertures in 
the base of the lamp, and is brought into contact with the flame 
by a circular deflector plate situated horizontally a little above 
the upper edge of the wick. (November 15, 1880), 








8. Aggeretes for Sounding Depth of Water 
ont Ships’ ells: R. and J. Jones, Rhyl, N.W. [6d. 
4 Figs.)—The sounding rods or tubes are provided with floats sliding 
therein or thereon, and prevented from falling by a rack or pawl 
when the rod or tube is being withdrawn from the water .so that 
by the position of the float the depth of the water can be ascer- 
oe A modified arrangement is also described. (November 

6, 1880). 


4709. Cast-Iron Slag Boxes and Steel Ingot 
Moulds: M. and J. Cornthwaite, Parton, Cumber- 
land. (6a. 9 Figs.|—To prevent breakage from expansion the 
boxes are made in severa] segments bound together by wrought-iron 

















bands made in halves aa are the 


bolts ; 
segments, b b the bands united by the bolts dd, and carrying the 


and connected by 


lifting hooks g g. 


4714. Concrete Buildings: J. M. Tall, Dulwich. 
(6d. 11 Figs.)}—The object of the invention is to construct cottage 
houses inexpensively. The walls are formed of slabs and the 
corners and piers of blocks previously cast and fitted together 

with tongues and grooves. The door cases, window frames, fire- 
places and chimneys are cast and are fitted into the other parts of 
the building. (November 16, 1880). 


4715. Paper-Folding Machinery: W. Conquest, 
London. (2. C. Croweil, New York), (2s. 8d. 73 Figs.}—ls more 
particularly applicable for cutting and folding paper as it issues 
from printing machines. The apparatus is adapted to give a web 
of paper a longitudinal fold, and also to cut it into sheets and fold 
them transversely without retarding their travel, It is also 
adapted to give to separate sheets of paper a longitudinal fold or 
folds, anc lalso transverse folds without retarding their travel; these 
folds may be givenin any desired order, The invention consists 
of (1) a conicai folding device over which the paper travels to enter 
the points of a recess, through which it is drawn to make the 
centre fold. (2) A modified form of folder that causes the paper 
to leave the folder in a direction opposite to or at right angles to 
the unfolded portion. (3) A modified form of folder to crease the 
paper in two jongitudina! lines parallel to each other, so as to pro- 
duce, as it were, a flattened tube. This may again be folded 
bringing the paper into the form of a W. (4) A modification of 
the folding and cutting mechanism, described in Patent 2561 of 
1872, to receive the paper from a longitudinal folder, cut it into 
sheets, and fold them transversely. (5) A web of paper may be 
slit longitudinally into two webs, and these two may be folded in 
the same apparatus by giving them a transverse fold, cutting them 
into sheets, and making one stream of sheets run a longer route 
than the other to a longitudinal folder, whieh will fold one some- 
what in advance of the other. The specification contains thirty- 
six pages of description and sixteen sheets of drawings. (Novem- 
ber 16, 1880). 


(November 16, 1880). 


4717. Economising Fuel in Steam Boiler Fur- 
naces, &c.: W.R. Lake, London. (J. Juilliard, Paris). 
(6d. 7 Figs.}—Steam is taken from the dome of the boiler, passed 
through a superheater in the flue or furnace, and then employed to 
force air into the furnace by means of an injector. ‘Ine super- 
heating and the blowing apparatus are independent of each other, 
and can be separately removed for inspection or repairs. (No- 
vember 16, 188v). 


4718. Apparatus for Condensing or Cooling, 
&c.: J. H. Johnson, London. (/. Fouché, Paris). [(6d, 
2 Figs.J—Consists of a surface condenser in which the cooling 
medium is, by preference, cool moist air. Arrangements are 
described whereby the air may absorb moisture in passing over 
sheets of gauze dripping with water. When the air is dry it may 
on leaving the condenser be used for heating rooms, &c. (No- 
vember 16, 1880). 


4721. Apparatus for Syruping one Bottling 
Aerated Liquors: W. A. Ross and F. Lockhart, 
Belfast. [td. 2 Figs.j—Relates (1) to means by which pro- 
vision is made for the escape of gas or air from the syrup cham- 
ber as the syrap enters it, the apparatus being furnished for this 
purpose with a valve which stands open when not exposed to 
pressure, but closes on the admission of the aérated water to the 
syrup chamber. (2) To an outlet passage from the cone or cork 
compressor, and a valve controlled by the bottling handle for the 
escape of air from the bottle as the aérated liquor enters, (No- 
vember 16, 1850), 


4727. Preventing Trains Leaving the Rails, and 
Preventing Collisions: C. J. a. Nicolet, Bruxelles, 
Belgium. |: {2d j- The vehicles are held to the metals by cramps 
sliding in grooves in the rails. The locomotive is in permanent 
connexion with the telegraph wires, and automatically announces 
its approach. (Protection not allowed. November 16, 1880). 


4732. Machinery for Forcing Sausage Meat 
into Skins: T. Williams and W. Sangster. London. 
(6d. 7 Figs.J]—-The object of the invention is to give a quick return 
motion to the piston after each stroke, This is effected by trans- 
mitting the power on the forward stroke by a pinion on an eccentric 
axis gearing with an internally toothed wheel and turning it through 
the space occupied by one tooth for each revolution of the said 
pinion, When the stroke is completed the strap is thrown auto- 
matically on to a pulley in connexion with the internal wheel, 
which is thus rotated directly. (November 17, 1880), 


4733. Apparatus for Coking and Distilling 
Coal: L. V. Semetand E. Solvay, Brussels, (lid. 21 
Figs.)—Relates to that class of kilus in which the body of the kiln 
is divided into compartments disposed alternately, one set for the 
passage of the flames aud products of combustion and the other 
for the reception of the coal to be distilled. According to the 
invention the flues are made from bollow pieces of moulded fireclay 
of rectangular section, somewhat similar to the retorts used in 
gas works. The flues are built upin rows, and so connected that 
the products of combustion circulate through them, and communi- 
cate their heat to the coa) arranged around the retorts or flues, 
Fig. 1 is a longitudinal section, and Fig. 2 a half sectional elevation 
of the apparatus. In operation co] is charged into the chambers 
AA through apertures, aud a fire having been lighted on the 
fireplace f, the gas passes away through a pipe, and after con- 
densat'on and purification is conducted to the main flue X by the 
tuyere 2. Air, heated by circulation in the galleries Z Z, mixes 





with the gases and promotes ae F combustion, the heat pas 
cs shown ? rows, up and Gown the vertical flues 
















































































fications both of the retorts and the furnaces are shown. 
ber 17, 1880), 


4737. Looms, &c.: E. Crossley, Halifax. [6d. 
3 Figs ]—Rel ates, firstly, to means for inserting the wires em- 
ployed in weaving carpets between the warps in nearly a omaignt 
line, which allows of the employment of broader looms. Fig. 1 
shows in front elevation the improved wire motion, In addition 
to the single guide rail to guide the hopper B in coming out and 
going in to insert the wires C between the warps, a second rail D 
is employed for the purpose of receiving the wires. This rail is 
made curved. and the extreme end is so arranged as to leave 
a small opening for the entrance of the pointed end of a second 
hopper between the two rails to insert the wire between the warps. 
When the hook takes up the head K of a wire to withdraw the 
same, a lever, actuating the hopper B, which is made with a 


(Novem- 
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swivel joint R', to enable it to keep always in position on the rail, 
brings the said hopper and the wire on to the front of the curved 
bar D by means of the arm B'. This arm is actuated by a lever 
giving an outward motion towards the hook or catch until it 
reaches a point where the nipper ©! takes hold of the head of the 
wire, carrying the wire forward to the end of its travel. On 
returning, the pointed end of the hopper enters behind the curved 
end of the front bar A, keeping the wire in a nearly straight line 
when inserted between the warps. Secondly, the invention com- 
prises mechanism for stripping the carpet from the spiked breast 
roller without the aid of the weaver. In Fig. 2 N, is the breast roller, 
and ais a spiked lath or stave, which reciprocates beneath the 
roller, and pushes the fabric off the spikes so that it may fall into 
the usua] box. (November 17, 1880). 


4748. Vessels for Containing and Supplying 
Oil: A. C. Wellsand R. Wallwork, Manchester. 
[éd, 6 Figs. }—The oil vessels are of annealed cast iron with the 
spouts screw ved in. The specification describes methods of attach- 
ing the caps, &c, (November 18, 1880). 


4749. Shaping Soap. &c.: J. O’Keeffe and W. 
Robertson, Liverpool. [td 3 Figs.)—A bar or blank is 
shaped into a series of tablets by stamping or pressing between 
dies, the tablets being afterwards cut off singly. The apparatus 
consists of dies, one or both of which is made to move and shape 
the soap imto the desired outline. The die is operated by a lever 
and a steam cylinder. The cutting apparatus is a swinging frame 
across which are stretched wires at the proper distances apart. 
(November 18, 1880). 


4752. Cutting or Dressing Stone, &c.: J. Hol- 
gate, Burnley. [‘d. 3 Figs.|—The stone is laid upon the table 
A, moving like an ordinary planing machine table, and is dressed 
by tools projecting from two horizontal cy!inders, carried in bear- 
ings, of which one pair d dis shown, upun the vertical slides e e, 
the cylinders themselves being omitted from the drawings. The 
heights of the two rollers can be adjusted relatively to the bed and 
to each other. When an exceedingly slow traverse is require xd to 
be given to the bed the male fricti on clutch N is drawn into gear 

















with the female clutch M, attached to the loose pulley K. Con- 
nected to the clutch N isa crank dise O. upon which is a pin F, 
carrying a loose pinion Q. which, when the 12S are together, 


} 
gears with the two whecis 8 and T, of is tixed to an exien- 
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whicuS 
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sion of the end bearing and Tis keyed to the shaft. One of these 
wheels has more teeth than the other, and in combination with 
the pinion Q they form a differential motion When the strap is on 
the pulley K the pinion Q is carried round the wheels S and T, and 
imparts a slow motion to the latter, and carenammeai to the shaft 
which drives the pinion C and bed A. (November 18, 1880). 


4757. Tramcar Engines, &c.: J. Hall, Manches- 
ter. (Sd. 7 Figs.)--Relates (1) to a “ double rotary knuckle 
pump” of the type of the Roots blower for returning all the exhaust 
steam back to the boiler, and which acts as an exhauster, steam 
condenser, and double feed pump. (2) To the arrangement of the 
gearing between the crankshaft and the driving w heels. (3) To 
simultaneously lowering the ashpan and grate-bars for cleaning 
out the fire. (4) Toa combined lifting and forcing injector. (5) T 
a filter lined with wool for purifying the feed-water. (6) To the 
general arrangement of the engine. (November 18, 1880) 


4759. Supplying Steam Boiler and other Fur- 
naces with Fuel, &c.: J. Procter, Burnley, Lanc. 


(6d. 6 Figs.)—In the improved mechanical stoker the usual 
erushing rollers are dispensed with. The feed-box aa is cast 
in one piece with a trough- shaped bottom, in w hich moves a ram 


and delivers the fuel 
lead-plates i. The 
by means of shovels 


dad, which traverses back wards and forwards, 
through openings in the trough on to external ¢ 
coal is thrown from the dead-plate on to the fire 





which are drawn back by intermittent wheels against the power 








of a spring, and when released are projected forward, ti ring 
the fuel into the furnace. Two modifications of this arrangement 
are described in the specification, together with impr i mear 


for working the movable firebars secured in Patent 191 of 1ST: 
by giving an intermittent motion to the tappet shaft whi 
works the said firebars. (November 18, 1880). 


4761. Domestic Grates and Stoves: H. Thomp- 
son, London. [¢é¢. 8 Figs.}—lIn replenishing the fire the incan 
descent mass is first raised by the introduction of a flat plate, and 
then the fresh fuel is placed on the bars and the hot coals allowed 
to fall back uponit. (November 13, 1880), 


4766. Locks and Keys: T.E. Julian, London. [6/. 
20 Figs.]—It is stated that exigencies of the doors of an ordinar 
house require eight different patterns of locks, and the object « ft 
the invention is to produce a lock that shall fulfil the whole of the 
conditions usually found by itself. The details of the mechanism 
are somewhat too minute for description here. 





1880). 
4767. Tricycles, Bicycles, &c.: H. Weatherill, 
Manchester. (6d. 23 Figs.}—Has reference to the axles an 





and cx ymprise s means for keeping the 
split bearing bushes, conical friction brakes, 
(November 19, 1880). 


bearings, 
dust caps, 
clutches, and foot brakes. 

4769. Roller and Rolling Mills: C. Herbert, 


Edinburgh, [84."6 Figs.}—One of these rolls or rollers is carrie 
by a lever acted upon by an eccentric which can be turned to give 





the required pressure between the rolls. In the illustratio oa the 
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roll A' rotates in bearings upon the levers B. The lower ends of 
these levers can be moved by an eccentric g upon the shaft F, 


hand nutiand aleverH. The 
(November 19, 


the said shaft being turned by : 
screw I is connected to a spring buffer in the box I’, 





1880) 
4781. Watch Cases: W. R. Lake, Vienna. (1. rm 
Lehr, Vienna), (6d. 18 Figs.}—The case of the watch is rec- 


tangular, so that it is always maintained in the pocket in one posi- 
tion, When placed on the table one or more of the lids open to 
form a bracket to support it in a vertical position. (Novercber 19, 
1880) 

4792. Furnaces for Steam Botlers, &e. : W. Lloyd 
Wise, London. (4. Criner, Paris), (6d. § > Figs.) In these 
furnaces there are provided refractory are he 8, arranged 
above another so as to enclose channels that serve as galleries of 
concentration and radiation for mixing the gases evolved from the 
burning fuel with an excess of air, and rai x the whole to a high 


one 

















temperature to secure perfect combustion. The illustration shows 
a simple form of furnace according to this invention as app i 

to an externally fired boiler. In the sprcification many modifica 
tions are shown suitable for use under various conditions, (4 





0 


vember 19, 1880) 
4796. Permanent Way of Railways and Tram- 
ways: A. Fairlie, London. [6d 12 /igs.)—The longi- 


ing Wire, &c.: R. Hill, 


and clean it 





) the 


~ | sheets of iron to keep it from twisting in hardening 
20, 1880), 


Blocks: 
enable the printer to dispense 


at the proper point 


Bentley, Littleborough. 
(November 18, | 
| four are binding picks and ei 


. ratus: W. Stainton, London. 
driving | 


for use when pumping; at 
circulating fluid 


the cap that usually covers the discharge. 
valve into 


filled with 
covers have a mechanical fastening to prevent accidental displace- 


When the umbrella rabs against a fixed object 


rotates on the stick and thus avoids the injury it might otherwise 
jury g 


riages, &c.: 
end of 








tudinal metallic sleepers are of semicircular or inverted trough- 
shaped form, with a backbone projecting along the crown of the 
arch. ‘The rail is not unlike an ordinary bridge rail with flanges 
resting on the crown of the sleepers on each side of the said rib to 
which the rail is tixed by rivets or bolts. For tramways the rail 
rests on the rib, and is secured thereto by bolts, which also serve 
to tie the guard rail to the rib and rail combined. (November 19, 
1880). 


4797. Machine Embroidery, &c.: 
Manchester. (J. Wivet and C. Wetter, St. Gall, Switzerland). 
(6d, 1 Fig.j}—Is to embroider eyelets, spiders, dots, &c., in sucha 
manner that the said figures shall be connected together and to 


Cc. A. Barlow, 


the body of the fabric by embroidery threads only, and not by 
portions of the cloth or fabric. The method of arranging the 
stitches is described and illustrated in the specification. (No- 


vember 20, 1880) 


4798 Rolling, re ous. and Seretgaten- 
Sheffield, and H. 

Barlow, Renmahenber. (td Figs.}—The machine is par- 
ticularly applicable for forming paragon ribe and stretchers, The 
strip of metal is drawn through a bath of molten lead to anneal 
Then it passes between the male and female rollers 











Jand « nd it to the 
die and g' whi 


lis are each formed of 


which 
cutting 


required sections, and passes on to 
h divide it into the requisit 
a sheet of steel welded between two 
(November 





e lengths 


Cher 


4803. Apparatus for Ornamental Printing week 
J. Macleod, Renton. N.B. [tid 

with the services of the wo nen 
known as the “ tearer,”’ who spreads the colour on the sieve or 
blanket and winds the fabric forward as it is printed. The object 
is attained by throwing into gear winding mechanism of any Keim i 
such as a rotating shaft or a hydraulic or steam cylinder, such 
| mechanism being provided with automatic devices for stopping it 
(November 20, 1880). 


J. and W. Schofield and J. E. 
(4d. 1 Fig.J—The cords are 
woven with eight shafts and go twelve picks to the round, of which 
ght face picks. The weaver's draft is 


4805. Cords, &c.: 


given. (November 20, 1880). 


4806. Pumping Valves for = vrs Hae rete 
be 2 1$.}- as refte- 





rence to what are known as “ pumping valves” or “pumping 
pieces’’ used in connexion with hot water apparatus — charging 
| the same with liquid. To the apparatus is connected a four-way 
piece, two of the ways being in connexion with the w var pipes, 
the third going to the discharge, and the fourth being a connexion 
for the pump. Between the first and second apertures is a valve 


other times it is necessary that this 
e should be out of the way to give a clear passage for the 
, and its removal is effected by a stem attached to 
This stem forces the 
(November 20, 


valy 


the fourth outlet and supports it there 
1880 

4807. Cans, &c.:: T. G. F. Dolby, Dulwich. [6d 
3 Figs.J)—Cans for containing preserved food have their joints 
cement, such as beeswax mixed with olive oil. The 


ment. (November 20, 1880) 
4810. Revolving Frame for Umbrellas, &c: E. 
E. Edmonds, London. (¢. (. Juif. Paris). (6d. 6 Figs.jJ— 


such as a wall, it 


sustain. (November 26, 1880), 
48l1l. Grinding Apparatus: R.R. Gubbins, Lon 
don. [4d. 6 Figs.)—The casing of the stone or emery wheel isin 


communication with an exhaust fan, which draws away the dust, 
&e. (November 20, 


1580) 


4812. Coupling and Uncoupling Railway Car- 
F. Barnes, Reading. [4¢. 4 Figs)—The 
is caught by the porter by a peculiar twisted hook at the 
along handle, and is thereby raised and dropped over the 
hook of the next vehicle. In operation the handle rests upon the 
buffer which forms a fulcrum forit. (November 20, 1830). 


shackle 











4818. Apparatus for Sharpening Lead Pencils 
&c.: W.R.Lake,London. (/./. Aulirich). (6d. 17 Figs.) 
Consists of two plates connected bya binge, and covered on 


such sand paper the 


ad or sounded. 


their inner sides with rough material, 
being either ar 








inner surfaces of the plates 

In combination with the above is a cutting device conris ting 
of a ne-shaped hollow. into which a knife pri 8 In 
some cases the rough surfaces are made in the form a rollers. 


November 20 
4819. Gas Engines: H. L Muller ane W. Adkins, 
4 
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combination of parts whereby a gas engine worked by a mixture 
of air and vapour of gasoline, is made to supply the motive power 
required to force the atmospheric air through the apparatus, and 
to effect the impregnation of air with hydro-carbon vapour. a is 
the cylinder of the gas engine, e the crankshaft. The air pump & 
oscillates upon the centre £2, and is worked by a pin on the crank 
dise i. The air is forced by the pump into a vessel which con- 
tains a number of trays of gasoline, and is obliged to traverse 
them by a zig-zag course. The pump A raises the hydro-carbon 
from the bottom of the vessel and delivers it into the top tray, from 
which it flows through all the others, A second supply of air 
crosses the uppermost tray to form iu combination with the fully 
charged air the explosive mixture, the strength of which is regu 
lated by the governor which controls the inlet to the air pump 
(November 20, 1880) 


4822. Instantaneous Capillary Generator: A. 

C. Henderson, London. (J/. /. Guiynet, Lyon, France). (Wd, 
3 Figs.}—The steam is generated in a small spiral tube situated in 
he furnace, (November 22, 1880), 


4826. Machines for the Manufacture of Heels 

for Boots and Shoes: S. H. Hodges, Street, Somer 

6d. 2 Figs.jJ—The boot is placed on a last in frontof a 

g hammer, and the sides or edges of the heel are planished 

to fill up the spaces between the different layers of leather. (No 
vember 22, 1850). 

4828, Apparatus for Spinning and Doubling 
Cotton, &c.: C. E. Thompson, Manchester. [1/ 
6 Figs.)—Relates to that class of throstle and doubling frames in 
which the spindles revolve in tixed vertical tubes secured in the 
lifting rail, and upon each of which fixed tubes is mounted a louse 
tube for carrying the bobbin, and consists in the employment of a 
ring of metal inserted in an annular cavity between the two tubes, 
a slight shoulder being formed inside the loose tube and a sim lar 
shoulder on the fixed tube to form bearings for the ae. th 
of which are feathered or reduced tw the smalles possible 
diameter. (November 22, 18Sv 


4829. Bicycles, &c.: H. Hayward, Gloucester, 
and J. Day and J. H. Gosling, | Southsea. [tid. 5 








rhe wheel is driven by multiplying gear in the hub of the ~ el 
(November 22, 1580), 
4831.*° Apparatus for Killing and Catching 
Whales, &c.: O. C. Bjerke, Christiana, norway 
4d. 2 Fig A wire rope is connected to the harpoon, and strong 
electrical shocks are transmitted to the animal (November 22, 
1s580)) 


4832. Wooden Pavements: E. Young, Steyn 
ing, Sussex. [4¢. 2 Figs.j}—The pavement is stadded with 
large-headed nails to provide a foothold for the horses, (N« 
vember 22, 1880). 


4834. Door sueenepe &c.: J. Brownrigg, Win 
dermere. [tid. & Figs.j}—Each handle has its own spindle per 
manentiy tixed in it, an 4 is secure I by a slotted plate sliding ina 
ove in a tixed plate screwed to the door, and engaging with a 
ove in the handle. (November 22, 1830) 


4841. Apparatus for gg oe Staven: B. J. B. 
Mills, London. (W. Angele, Berlin). Figs.}—The 


starch lamps are delivered from a 





‘rushing miil on the uppermost 






fa series of travelling aprons, arranged one above ancther, and 
moving alterr rately in opposite directions. From the first apron 
the lumps fall to . by which they are carried to the 
opposite and delivered to the third, and so on 


send of the 
Between and arot 
vember 22, 1880) 


4842. Looms for Weaving Chenille or Ax 
minster Carpets, &c,.: W. Adam, Kidderminster 
{id. 13 Figs.)—The claims relate (1) to new combinations of parts 
for carrying the chenille weft across the loom; (2) to parts fur 
operating the catcher warps, and taking up the slack thereof; (%) 
to forming the tops of the dents of the reed with inclined faces 
and giving to the lathe or reed a rising motion; (4) to forming the 
outer « de ‘nts of each group in the reed of one piece of metal bent 
over the intermediate dent dents to give greater strength and 
rigidity thereto; (5) to metho marking the lengths of the 
chenille weft, (November 22, 1880), 


4845. ruraeces or tra aoe 


ons steam chests are fitted. (No 








W. R. Lake, 








London. (J. Wolste Nie N.Y., S.A. [6d. 6 Figs.j— 
Lhe air is le xd to the fur rnace by ub > pe whie h passes de wn t 

chimney through the flue » and is c Jed once or twice — the 
interior of the furnace. The firedoor is made of wrought iron, aud 





has a piece of glass let into it to admit of the fire being wala bed 


(November 22, 


4848.* Covering the Tap-Holes of Casks and 
Rendering them Air-tight, &c.: J. Clubb, Burton- 
on-Trent id. 2 Figs.)—A plate of metal faced with india- 
rubber is attached to the head of the k, and can be brought 
over the hole when the tap is removed. ovember 23, 1880), 


4849. ey 2 Agperetas: L. W. Leeds, Lon 
don. » OF he apparatus is intended tor cooking by 
direct ra at ation Tire aa e is very shallow and is ba ed with 
flrebrick rhe flue lea ut of the back of the fife so a8 to cause 


the draught to pass rough the burniog fuel. (November 25 
1880), 


1880 






i one 








_4851* Current Meters: H,Law, London. [2/)- 
o convey the indications of the meter to the surface of the water 
an electrical contact is made at eve ry revolution, and the current 
is transmitted to a receiving instrument, The mechanism is 





enclosed with a kind of diving-bell, and cons equently requires nu 
stufling-box to protect it from the water. (November 23, 1880) 
4852. Valves and Valve Guides for the Air and 


Circulating Pumps of Marine Engines, &c.: W. 

















Bury, London. [ti 8 Fivs ecording to this invention 
the valves are made with renewa faces of cork, soft wood, or 
the like. In the illustration @ is the renewable face, carried by 
the meial fram ind compressed by means of the adjus able 
ring e; aisa brass bolt rewed into the valve seat or facing g, 
and surrounded by a lignum vite ferrule 6, which forms a guid ng 
surface to direct the motion of the frame c. The specification 


also illustrates a la 





valve suitable for an air pump bucket, with 


facing applied in segments. (November 23, 1880), 
4853. Sewer and Drain Pipes, &c.: J. Lovegrove, 
London. [tid. 25 Figs.}—The pipes are formed with a lJongi- 


tudinal partition in them perforated at intervals. When the main 
sewer becomes choked the water rises into the subsidiary sewer 
through the perforations and so escapes. Inlets are provided 











Jury 1, 1881.) 
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for inspection and for removing obstructions; also a novel form of 


trap is described. (November 23, 1880), 


4854.* Apparatus for Automatically Igniting 
and Extinguishing Gas Jets, &c.: E. A. Brydges, 
Berlin. (J/. Schuelke, Berlin), (2d.\—When the pressure in the 
pipes is raised, the gas lifts a valve and flows to the burner where 
it is ignited by a previously lighted jet which is extinguished when 
the floating valve rises still higher. When the pressure falls the 
valve drops, cutting off the main light, and supplying the small one, 
which ignites before the other is extinguished. (November 23, 1880) 


4856* Looms: J. Crook, Blackburn. § ([2d|—Is 
for weaving cross borders by makiog thick threads produced by 
sending several picks across the loom while'the shed is held open, 
the selvages being secured by catch ends in the usual way. By 
means of pattern mechanism a clutch box connected to the tappets 
is drawn out of gear from time to time, and the healds kept 
stationary. (November 23, 1880) 

4857. Brace Buckles,&c.: T. Walker, Birming- 
ham, [fd. 11 figs.}—Relates to improved methods of jomting 
and combining the parts. (November 23, 1880) 

4859* Vessel for the Conveyance of Milk, &c.: 
Ww. Legge, Berkeley, Glos. [2/ |—The vessel has wheels 


whereby it can be easily moved, (November 23, 1880). 


4860. Lamps: 5S. va. Sutton, Surrey. (W. B 





Robins, Cincinnati, Ohio, USA.) [td 2 Figs.)—Is a flat wick 
lamp to burn mineral oil wi “9 t a chimney, The wick is very 

road, and is not c ipable of vertical adjustment; its lower part is 
of the ordinary woven or plaited cotton, and its upper of varnished 
bibulous paper. The 1 ume is regulated by two movable sheaths, 
one at each side of the wick, with great precision, Two patents 
for lamps by the same inventor were described in last week's issue 
of ENGINEERING at page 655. (November 23, 188), 

4862. Telephones: F. Pitt, Sutton, Surrey. (¢. 
de Nottbeck, St, Petersburg (2d.1—A piece of paper is pasted over 
the mouthpiece of the transmitting telephone, and the bobbin is 
attached to ‘the diaphragm instead of to the magnet. (No 
ve mber 25, 1880) 

4863.* Back Sights for Small Arms: C. Wozen- 
croft, Gosport. {(24.]—The back sight can be slid laterally 
to allow for the effects of wind on the bullet. It has marks by 
which it can be se tford fferent strengths of breeze. (November 23 
1°8)) 

4865.* Manufacture of Sugar, &c.: F. M. Lyte, 
Putney. (2 lo eliminate the sulphuric acid and to remove 
the jime trom the syrup it is first treated with carbonate of baryta 
and afterwards with phosphate ofammonia. (November 23, 1880). 

4867." Wool-Washing Machines: C. Pieper, Ber- 
lin. R. Franz, Crimmitschau, Saxony) (2d4.]—The wool is presse i 


between a perforated vat bottom and ‘reciprocating rollers; it is 
agitated by forks which deliver it to a second set of forks that 
carry it to the squeezing rollers. (November 24, 18580). 


4871." Aeronautic Apparatus: R. Stevenson, Lon- 
don. [2/ I'v propel the apparatus a partial vacuum is formed 
above and at ons le of it by a centrifugal exhausting fan or 
paddle, (November 24, 1880), 


4872.* Combined Cabinet and Musical Instru- 
ment, &c.: A. King. London. (2¢.)—The wusical box is 
buiit into apy convenient recess in the cabinet. (November 24 


1+8 


4873. Bicycles and Tricycles: T. J. Palmerand 
.. F. Sekar. London. (6d. 5 FigsjJ—The speed of the 
d by the use of ge aring carried within the hollow 
hans ake a haek, (November 24, 1880). 


4875.* Serew Fropetiore: J.D. Custance, Rom- 
ford. (J, Johns Yokoh ma). [2d )]—The blades are corrugated 
obtain a greater hi 1old on the water. (November 24, 1880), 


4876.* Umbrellasand Parasols: T. Baker, Forest 
Gate, Essex. (2/)—The ribs and stretchers are made from, 
metal of a section of three semicircles. (November 24, 1880) 

4877.* Apparatus for Pressing, Sengothins. ane 
Finishing Garments. &c.: C. Hayes. Leeds. 

‘The smoke from gas-heated smoothing irons is ‘led to a flue . ry a 
stem of pipes, and the pressure on the iron is increased by 
eaus of a treadie and levers. (November 24, 1880), 

4878.* Silent Mincing Machines: J. Marshall, 
Glasgow. (2 the invention deals with nearly ali the 
details of the machine with the view of increasing their efficiency. 
(November 24, 185 

4879. Hoisting Machines: J. B. Handyside, 
Glasgow. (7. McCabe, Hhiladelphia), (6d. 5 Figs jJ—15 is the 
haud rope pulley which drives the lifting rope pulley 18 by the 
pinion 2v and spur ring 21. 12, 12 are two loose pulleys that 
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orescaping. 24 is an arc-shaped yoke piece, free to vibrate on the 
spindle 14, and carrying rollers running on the lifting rope. 28 is 
an eccentrically centred lever which is provided with a brake 
block to bear against the ring 26 on the pulley 15. This brake 
sets on antomatically and is released by the string 29 by hand 
(November 24, 1880). 

4880. Spinning Machinery: T,. Craven, Keigh- 
ley and T. Muter, Bradford. [6d % Figs.J—1s to cause 
the yarn in throstle spinning to be twisted immediately it leaves 
the front rollers, so that softer yarn may be spun without breaking 
down. The object is effected by placing a curl or thread eye on 
the top of the flyer above the spindle. The yarn is led from the 
rollers through the said eye, is then lashed round the grooved part 
J, and goes to the flyer and bobbin in the usual way, consequently 
the whole of the twisting is done between the rollers and the 








thread eye or “ twizzle,” and the yarn is strengthened to withstand 
the centrifugal strain and the drag of the bobbin, In ring frames 
a small wharve with a flyerarm is mounted on a tube on the 








thread board above the spindle, and driven by a band. Fig. 1 
shows a cross section of a spinning frame, and Fig. 2 a flyer with 
a central thread-eye, (November 24, 1880) 


4882. Reducing Stones to Fragments: F. C. 
Knowles, Lovell Hills, Berks. ([2¢.)—The stones are 
raised to a cherry-red heat and slacked. (November 24, 1880). 

4883. Meyhetes of Locks: H. C. Roberts, Lon- 
don. [4d ~The keyholes are provided with what are 
termed “ key ‘ae: ” that is, with thick external plates with 
recessed openings directed towards the keyhole, so that the 
key is guided into position, even if applied in the dark. (Novem- 
ber 24, 1880). 

4884. Lead and Crayon Holders: J. H. Johnson, 
London. (/. Keckendorfer, New York). (6d. 13 Figs.)}—Relates 
to details of jaws for holding and clamping the lead. (November 24 
1880) 


4888.* Washing Machines: 
F. Bryant, Wimbledon. (2¢.)—Th 
by a number of inclined slats moved by a rocking frame, 
ber 24, 1880). 

4891. Gas Burners: J. Jamieson, Thornlie Bank, 
N.B. (2¢.)—Two flames are made to burn in close proximity to 
one another, and thus to augment the illuminating effect of the gas 
consumed. (November 25, 1880). 

4892.* Notches of Umbrella Furniture: J. 
Alien, Birmingham. ([2¢.)—RKelates to methods of striking 
up the blanks, which are of Bessemer steel. (November 25, 188v). 


4893." Railway Carriages: F.S. Thomas, London. 





A. C, Collings and 
e clothes are acted upon 
(Novem- 


[4¢.}—Has reference to the bodies, buffers, brakes, wheels, and 
axles. From the description it would appear that the bodies 
are composed principally of straw mattresses, (November 25, 
1880). 

4894." Compressed Air Locomotives: H. 


(2dj]—The machine compresses 
(November 25, 1880). 


Bruchet, Craon, France 
the air required to drive it as it goes, 


4895.* Obtaining and Applying Motive Power: 
W. P. Kelly, Mount Brandon, Carlow. (2d)j—The 
engine is driven by the vapour of ether or other volatile liquid. 
The cylinder, which is jacketted with hot-water pipes at the ends, 
and cold water pipes in the centre. serves as generator and con- 
denser. When the ether is confined between the piston and the 
cylinder end, it is vaporised and drives the piston forward, 
expanding and condensing in the cylder portion of the cylinder 
(November 25, 1880). 

4896.* Combined Blower and Fireguard: H. 
Hunt, London. (2¢.}]—Consists of a metal frame that can be 
fixed close to the fire to increase the draught, or at a distance to 
actasascreen. (November 25, 1880) 


4897". Registering Musical Notes as Played on 
the Piano, &c.: . 4. Groth, London. (V. senytsson, 
Freileborg). [4d.}-—The spe citle ation is not illustrated, and without 
drawings it is not easy to follow the arrangement whereby the 
motion of the keys impresses a pencil mark upon the paper. (No- 
vember 25, 1880). 


4898. Casting Metals in Metallic Moulds: L. 
A. Groth, London. (Ff. Jellander, Stockholm). (6d. 3 Figs.]— 
ihe object is to make castings in metallic moulds that shall not 
need to be turned up. The illustration shows the apparatus for cast- 
ing « wheel boss that is to receive cast-iron arms. A is a vessel 





/ 





£ 


partly filled with cooling liquid, d is the casting, c the core sup- 
ported on the bolt b, As soon as the metal is set the core is driven 
downwards and falls into the liquid. (November 25, 1880). 


4899." Production of a Substitute for Coffee 
from Arabian or Turkish Wheat, &c.: L.A. Groth, 
London. (P. Schiing, Barmen). (2dj)—The wheat is malted, 
roasted, and ground. (November 25, 1880). 


4900.* Treating Night Soil for Manufacture of 
Artificial Manure: H.W. Parrott, Oldham. [2d.)— 
The soil is mixed with sulphate of iron and muriatic acid and 
strained. The liquid part is filtered through charcoal and allowed 
to escape, and the solid part mixed with plaster-of-paris and the 
above-named charcoal in a mortar mill. (November 25, 1880). 


4901 Dyeing ey y= Yarns: J. H. Rogers, 
Stroud, Glos. [(d. 5 Figs. — producing “tie and dye” 
yarns, in which a variegated effect is obtained by retaining the 
natural colour of the yarn for a part of the hank, the inventor 
makes the hanks into a rope or chain by looping them together 
with a chain stitch. Where the loop or knot occurs the dye can- 
not penetrate, and the hank is not coloured, (November 25, 1880). 











4903.* Spiles, Vent Plugs, or Valves of Casks: 
D. Scott and J. Mackay, Edinburgh. (2¢)—A tube is 
inserted into the cask with ~~ "air inlet valve, to prevent the for- 
mation of a partial vacuum. (November 25, 1830). 


4904.* Ap atus for Sharpening and Settin 
Cutting Blades of Reaping and Mowin, Machines, 
&c.: A. W. Tooley, Ipswich. [2d.|—The emery wheel is 
carried on an arrangement resembling a hand-drilling tool, one 
end of which bears against the chest of the operator. The spindie 
is rotated by a handle and bevel gear. (November 25, 1880). 


4905. Life Buoys for Saving Life at Sea: E. J. 
Johnsonand J. Clayton, Liverpool. [67. 4 Figs.J—The 
buoy is weighted at one end, so as to float upright and bs easily 
seen, It contains a chamber to receive the ship's papers, (No- 
vember 25, 1880), 


4906, Artificial Stones for Children’s Toys, &c. 
H.G. Grant, Manchester. (/. A. Ritchter, Rudolsiadt, Ger- 
many). [4d. J—Toy bricks instead of being made of wood are com- 
posed of chalk, sand, colouring matter, and varnish, and are 
moulded under pressure. (November 25, 1880). 


4907. fomemeeneS for Manipulating Twist- ea 
or Bits to Grind and Sharpen the same, &c.: J.D 
Ashworth, Manchester. [(d. 3 Figs.J\—Vhe part of the 
invention described in the abbreviated title given above was men- 
tioned in the provisional specification. but was disclaimed in the final 
specification as the patentee had “ not developed the same.” ‘The 
second part of the invention relates to a guard or casing surround- 
ing an emery wheel,and serving to retain the fragments when the 
wheel flies to pieces. (November 25, 1880). 


4908.* Manufacture of Ammoniacal Salts: H. G. 
Grant,Manchester. ((. Rousseau, Courbevoie, France). (2d.] 
—The ammoniacal liquor is raised to a temperature of 60 deg. 
Cent. to favour the evolution of the ammonia. This is done 
economically by passing it through tubes in a boiler flue or by the 
use of exhaust steam. (November 25, 1880). 


4911. Tramways: A.H. Rowan, London. [6d. 3 Figs.] 
The invention consists in constructing tram rails in two parts, 
the one consisting of the head, vertical rib, and base flange of the 
rail, and the other forming a side to the groove for the wheel 
flanges. The rails are fixed by means of bolts projecting up into 





the groove of the rail and notched to receive keys. A is the rail, 
D the side of the groove, secured to the rail by transverse bolts 
and maintained in position by distance pieces. F is a horizontal 
bar that may be introduced to form the bottom of the groove. 
Two modifications of the invention are shown. (November 25 


1880), 
4912.* Permanent Way of Railways and Tram- 
ways: J. Livesey, Westminster. (2d) — Describes 


several methods of securing flanged rails to cast-iron sleeper 
chairs by means of clips and serrated keys, &c. (November 25, 


1880). 

4916.* Manufacture of Megalo or Ornamental 
Slabs, Tablets, Tiles, &c. H. Settle, Horn- 
castle. [2d.]—The tiles are ame by perforated beads 
strung together on a wire, and embedded in cement. (November 
5, 1880). 

4918* Apparatus for Clearing Yarn, &c.: I. 


Holt, Bolton. [2¢.)|—The edges of the clearer slot are made 
movable, and can be set nearer together or further apart to suit the 
count of the yarn. (November 26, 1880). 


4919,* Spinning Machinery, &c.: J. H. Northrop 
and J. Clough, Keighley, Yorks. [2d.)—Refers to Patent 
658 of 1880, and describes several methods of running “ the bobbins 
in spinning, twisting, and preparing machinery at such a varying 
rate of speed as is required to take up the yarn delivered by the 
front rollers at one uniform tension.” (November 26, 1880). 


4922. Producing Copies of Drawings, &c.: E. 
Edwards, London. (df. 7ilhet, Paris). [4d.}—Two baths are 
used in the process; in the first the paper is prepared to receive 
the negative impression, and in the second the positive paper is 
treated. The formule of the baths and the process are given at 
length in the specification. (November 26, 1880). 


4923.* Sewing Machines: L. Silverman, London, 
and J. R. Cumming, Little Ilford, Essex. (2¢]—The 
invention, the exact object of which is not stated, appears to com- 
prise new mechanisms for sewing machines, but in the absence of 
drawings cannot be clearly understood. (November 26, 1880). 


4929. Knife-Cleaning Machine: T. S. Lyon, Lon- 
don. (2d.)—The knives are cleaned between two endless 
travelling bands supplied with emery. (November 26, 1880). 


4932. Treatmentof Ores or Metallic Mixtures: 
F. M. Lyte, Putney. (1¢)—Refers to Patents 633 of 1877, 2807 
of 1877, 267 of 1879, and 1051 of 1880, and consists mainly in the 
use of cold hydrochloric acid in combination with the processes 
set forth in the former patents. (November 26, 1880). 


4933. Electric Lamps: J. W. Swan, Newcastle- 
upon-Tyne. [6d. 4 Figs.)—The carbon is formed from cotton 
thread, This thread is soaked in sulphuric acid of the same 
strength as is used to convert bibulous paper into vegetable parch- 
ment, and is afterwards carbonised by the usual process, The 
ends of the carbons are thickened, where they are held by the 
clamps connected to the leading wire, by material attached to 
them and — in its place by the action of the sulphuric acid, 
(November 27, 1880). 


4934.* Self-Acting Needles: W. Tatham, Ilkes- 
ton. (J. A. Deslongchamps and Co., Puteaux, France), [(2d)— 
These needles appear to be intended for use in stocking frames. 
In one modification the stem of the needle is hooked at one end, 
and has the opposite end turned up or down at a right angle to the 
stem, but in a line with the bend of the hook. The stem is grooved, 
and in the groove there slides a covering point, the end opposite to 
the point being turned up at a right angle, and forming the portions 
whereby the point is caused to slide in the stem, so as to cover or 
uncover the hooked end. (November 27, 1880). 


4935.* Kneeler an“ Bucket Stand for Servants, 
&c.: J. Northwood, \ ordsley, Staffordshire, [2d.} 
—Both the kneeler aud stand are set upon wheels, so that the 
user can scrub the whole floor without rising to move the various 
appliances. (November 27, 1880). 


4936. Manufacture of Roll Tobacco : A. T. Len- 
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PRICH LIST OF MATERIALS. 







































a london, 
4941.* parents peat for gee 4 Gasviages, the 





s.J—A wheel 


Piers Sor Cutting Wire: J. T. Neighbour, 
6d. cutter is provided in one of 


ws similar to oe » circular knives in pipe cutters. (November 


&c.: 5S. Butler, Cardiff [2d.)—The ec Sic 29, 1830), 
buffers applies t! » blocks to the wheels, (Nove mb r2 1830, “a 
4985 Manufacture of Seda, &c: T. Morgan, 
4943 Explosive Compound: W. R. “ame, Soe London. (VY. Glauchof, Paris). [6d. 2 Figs }—The soda lye 
don. (J. Mf. Lewin, Paris), (2d.]—1s composed of nitro-glyceri is decomposed, and the soda produced by electrolysis, (November 
cellulose, and saltpetre. (November 27, 1880). ), 1880). 
4944.* Gas Stove: S, Smith, Croydon. (4d.]—The 5007. Mariners’ and Azimuth Compasses: J. 
gas and air is mixed is a vessel of wire gauz and burnt on its Readman, Norton, Durham. ([id. 3 Figs.j)—The card 


upper surface 














(November 27, 


4945. Treatment of Wort 





1880). 





B. - 3. _B. setiie, ee. 







and magnet are enclosed in a vacuum. 
5287. Manufacture of Bs) me of Alumina 


(December 1, 1880) 











don. (H. Husak and A, Han, Kullenberg, B. E. R. Newlands, Londo ]—The impure sulphate 
The liquid is drawn off from the surface a pipe a d @ of alumina magma is submitted 47 hs ssure in order that the 
** separa lice” that is constantly lowere fthe greater portion of the free sulphuri d and the soluble salts of 
liquid descen ot By this means there is no ¢ of the jron may be removed, (December 17, 1880). 
iquo no sediment carried over. November : 
liquor and n ment carried over. (Nov ) 5352, Dynamo- Electric Telegraphy s. Pitt. 
4946.* Treating and Transmuting Wood and sutton,Surrey. (0. L: New York, U.S.A.) [8d. 4 Pigs 
Osseous Materials into Wood Pulpfor Paper, &C.: [pn order to maintain a c stant magnetic flel d the poles of the 
w. poset, Chelsea. (2 Kefers to Patent 663 of 1850,and = @ynamo machin» are short-circuited by a coil of greater resistance 
suppleme e process there described by passing the materials than the machine and less than the line. [his resistance can be 
through a J wee s disintegrating machine, Also describes  yaried according to the length or state of the line. (December 21, 
the conversion of sawdust into pulp by digesting it, boiling itin 1849), 


lard oil, and immersing it in dilute acids. 


4949. 


Producing Printed Representations of 
(4d. 


Photographs : J.Dredge, London. [ 
f producing from relief plates printed repre- yt 
sentations of photographs by surfac 


tion 


4950.* 
pleogue, Dublin 


traverses it. 
4952.* 


furnaces for the « 
basic material. (2 
improved by 
ber 27, 1880), 
4953." 
Clay, &c 
name pilates 
united in a fram 9 
4955." 
ruler is flat, 
4957. 


Ruler: 


ejected bj 


4958. ° 
ny Se, I. we 


ul too 


screws in the 


4960.* 


rrangement ¢ 


1880) 


relates to methods 0 


the addition of 


of streets, &c 
and burnt together. 


R. J. Cook. Chtowtet: 
(ever 


2d.j—In the 
(Novem ber 29, 1880), 


f wheel 


ic mot x 


J 


printing 


Stoppering Bottles &C.: 


Gai bagaed 


ining 
uc 


phosph« 


copper 


rus in the fur nace 


(Novemb 


(November 27, 
E. Roach, Tem- 
2d.}—An india-rubber was! 

in the bottle neck, and e “ anded by the 
(November 27, 1880) 


Furnaces for Metallurgy anf Copper, oe: 
A. M. Clark, London. 


re of a bolt 


presst 


er 27, 1830). 


—The inven- | Neir 


1880). | for 


erted 


that 


ler 18 In 


be e line 2 with 
‘opper is to be 
(Novem- 


vw i- we of Raised Letters, &o., from 


Duckett, Burnley. | — 


interior ¢ 


and is carried on parallel rollers, 
Propelling Vessels by myereutie Power: 
F. W. Richardson, Hartlepool. [ 


of the vess 


., are formed in separate letters * ich : lare 


(November 29, 1880) 


Lathes for Screw Cutting: T. Gawwaren 
and wW. Fearnehough, Snemese. dd 
t for cuttir 





el. «(Ne 


vings this « 


rd thre 


(2d ]—The 
ber 2 


29. 188 


er 


1 
380) 


aber 23, l 


Motive Power namnes : A.J iateneiihn 
absence of draw 


annot be 


ratus, &c. 
Yo 
) ) arr angements where by the ce mpressor en 

r purposes ; 


E. P. Alexander, don. (0. 
[6d.]—Relates (1) to apparatus for compressing 
gine may be 





and (3) to clutch appliances, 


| fe 


toi 











5427. Blowing, Compressing, and puns AEpe- 

n ss. ’res br ey, 
air; 
used 
The illustration 


shows a side elevation of the air-compressing cylinder of an 


Describes an K K! 


(November 


the pipes D* 


two conical relief valves, kept to their seats by 


D* to the air reservoir, 


engine that is also employed for hoisting and other purposes, 


air 


pressure upon the pistons E E' sliding in cylinders connected by 
P is a double piston valve 





forme 


i on the boss 
against a solid collar on the shaft. 


of one of the c 


1881. 


air 
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(The above all deliverable al a ) am billets.......... 7 § 8 o 4 6 8 6 WIPINGS, engine, (percwt.) 20 o 35 Oe 
drum, Belfast. (4¢.]—The roll of tobacco unded befure 4961.* Mechanical Cantyivanees pay Electro- controlled by a ball governor. When the engine is running its 
pressing with ai comm or with jointed rings, or with telescopic Magnetic Clocks, &c : J. Mayr, Munich, Bavaria. normal speed the relief valves are maintained closed by 
sheet-iron cylinders, instead of by the usual ropes, and is pressed 2 —Describes severai forms of contact breakersandescapement pressure from the reservoir entering the space between the two 
ina a — . mot or a ¢ > cover formed of expand- | motions. (November 29, 1880). rings of the piston P, and proceeding by the pipes D* D3 to the 
ing or adjustable plates and bands. (November 27, 1880), pistons EE'. When any extra work is thrown on to the engine 

4969. Apparatus See qurawing Beer, &c. A. cell ieliies | Mets dated ten, Satan ail 4 
4937. Apparatus for Heating Water, Mulling Specht, Hamburg. (A. . Weisseaborn, Hamburg). (6d, 1s °R* = Se a ke one a ee ee a 
Beer, &c.: 8. J. Grimes and L. Dove, London. [(id. 3 Figs.}—The beer is placed in saitinis r undera piston. As the = crm - os the “ ; P pei ws K’ Kt tt poor a me bh ym - 
Fig.}—The apparatus consists of a jacketted urn. Within the ton is forced down the beer is ejected without inlet of air Lag oe rong ry ane “= ae valves wl i — woe 4 whe the 
ag ket hot water from a@ gas ed boiler situated in apother (November 29, 1880), pres vet : ~ ac ~ Aad 1. A ; in 1* ‘or <* ote pe high as to lift } pee 
tment e st tl ms ci et hi tes me a t . 27 a sressure | i A 8 18 ese 5U J Ui ne 8 e y 
ne rey Sars. eneenea wpe 4970.* Pianofortes: A. Specht, Hamburg. valve thereon a connexion is formed to the underside of the pistou 

4940* Apparatus for Signalling on Railways Buschmann, Harburg, Prussia), (2d j—I1s tor a new and simplified P which is raised, the result being that the valves K! K' open. 

J. Upton, Tunstall. (2d.] - Acylinder of compressed air and piano action. (November 29, 1880) Several methods are described of a7 yrcing friction couplings into 
a whistle is provided in every vehi whereby passenger may 4971 contact with one another by a nut gearing into screw threads 
call the attention of the of als. (Nov mber 27, 188 


yuplings and taking a bearing 
(December 24, 1880), 


213. Machinery for Inserting Bobbins in Car - 


riages of Bobbin-Net Machines, 
a 


nd S. Whitehurst, Derby. 


(6d. 


&c.: 
4 Figs) 


H. Boden 
Beneath a 


table topisa plate through which the lower end of a spindle is 


passed and rests in 


—— the 


plate 


is 


raise 


a thimble. The 


d as each bobbin 


the 


bobbins are placed on the 
threads being held between cloth covered as : 
is displaced 


E ach bobbin is held in position by the head of a pi iston sli i 
in a bracket and held up by a spring; 


402 Sheep Shears: P. Ashberry,. Sheffield. 
}~—Kefers to Patent 


2 Figs 


receiv 





(January 17, 1881). 


294 of 1865, 


Below the table 
The vertical movement of the threading 
2d by a treadie moved by the operator; 


there is a plate above 
the table which presses the bobbin on to a verge, and a second 
plate which holds the carriage. 
with a threading hook. 


is a crosshead 


the treadle 
ted to a lever which places each carriage into position 

> a bobbin. 

(6d. 

and claims forming the 


continuous bows or springs of sheep shears with a folding pro- 
(January 29, 1881). 


jecting 


626. Handles of Scissors: A. J. Boult, London. 


stay. 


(T. Fischer 
scissors has no bow, but has instead a short open-ended cylinder 


termed a * 


‘thumb ring. 


Solengen., 


Prussia) 


(February 14, 1881). 


(4d. 5 Figs.)—Ove arm of 


748. Machine for Drying Printed, Varnished, wi 


Gummed Sheets, &c.: 
Fernow, Chicago, U.S.A.). 
is fully described in the title. 
abbreviation, 


Lake, 


(6d. 


(J, M, Hoyt, 


Lynn, 


Mass., 


8B. J.B. Mills’ London. 
6 Figs.}—The object of the aeiies 
It is too elaborate for satisfactory 
(February 22, 1881). 


876. Machines for Cleaning Bottles: 


Ww. R, 
London 


U.S.A.) [6d. 


(L. 


12 Figs.J—Consists chiefly in the employment of a peculiar expan- 


sible brush which enters the 


bottle, ia combination with a tubular 


revolving shaft through which water is supplied to the brush. 


comprises further rotating and non-rotating sleeves combined 


with a reciprocating frame and valve to supply water 


(March 1, 


188] >» 


to the brush. 


1093. Governors for Vulcanising Apparatus 


A. M. Clark, London. 
-—is for the use of dentists 


pressure a ts. 
= Sass 
do (Cc. 


tor = ange mé by. pt ing saddles, 


Platisburg. N_Y., 





AW. B. Guyer, 


U.S.A.) 
(March 17, 


New York . 


[6d 


1881), 


UNITED STATES PATENTS AND PATENT PRACTICE. 


Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the piesent time, and 


(id. 4 Figs.) 
The gas flame is controlled by a 
tap governed by a piston or diaphragm, against which the steam 
(March 14, 1881). 


nes ot Bicycles, &c: W. R. Lake, Lon- 
17 Fig.J—Is 


reports of trials of patent law cases in the United States, may 


be consulted, gratis, 


Bedford-street, Strand, 


at the offices of ENGINES3I<G 
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LITERATURE. 


The History of Salt, with Observations on its Geo- 
graphical Distribution, Geological Formation, and 
‘Dietetic Properties. By E. M. Boppy, F.R.C.S., 
F.S.8S., &e. London: Bailliére, Tindal, and Co., 1881. 

Tue author has discovered certain persons who 
have discarded the use of salt, imagining it to be 
harmful in its action, or finding it repugnant to 
their taste. We must confess that we have never 
had the ill-fortune to meet these individuals, for 
ill-fortune it certainly would have been if his repre- 
sentation of their physical and mental conditions 
may be taken correct. They carry in their 
bodies, we are told, the germs of everything that is 
evil ; their impoverished and corrupt blood forms 
a camping ground where many a disease lies biding 
its time to attack the vitality of its host, and to 
burst out, it may be, in a deadly fever, or in 
hideous and loathsome corruption. But it is not 
only the physical condition of these unhappy 
mortals that is depraved—their minds are in a 
still more deplorable state, though whether their 
abstinence is the result or the cause of their mental 
incapacity cannot be clearly gathered from the 
book. Their ideas, we are informed, are “ ignorant 
conceits,” and display an “ unaccountable obliquity 
of judgment” arising from “an assumption of 
wisdom, and an unenlightened mind unwilling to 
learn, and loath to improve.” They are of the 
class‘ whose grotesque aberrations have generated 
an incongruous medley of medico-social phantas- 
magoria,’ and who denounce all those who do not 
accept their “farcical puerities and whimsical 
crudities.” 

Such being their sad condition it is no wonder 
that our author, a member of the philanthropic 
profession of medicine, should bring all his powers 
to the task of their conversion and reclamation. 
He is not a man to gloss over their dangers and to 
prophesy smooth things. On _ the contrary, he 
attacks them without preface or apology, and rates 
them roundly on their “ pragmatical ignorance and 
silly egotism,” taking the opportunity at the same 
time to fall foul of all those who dare to differ 
from the orthodox dogmas, either of medicine or 
religion, such as homeopathists, vegetarians, and 
spiritualists, with a vigour and energy that have 
seldom been n Don Quixote made his 
enthusiastic tilt at the windmills. Mr. Boddy has 
a keen appreciation of the vitality of error, and 
leaving, time after time, the dignified path of philo- 
sophical disquisition, he rushes, cudgel in hand, at 
the bodies of the vanquished, and valiantly slays 
the slain. 

But we must not mislead our readers. This book 
is not by any means filled with vituperation; it 
contains history and arguments and imagination. 
In his researches to discover the earliest records of 
the use of salt, our author makes his way back to 
the book of Job, written as he states by Moses the 
Jew, B.C. 1520, and there he loses the trail. But 
he not turn back; there were strong men 
before Moses, and he will prove them to be on his 
side, if not by documentary evidence, at least by 
induction. He argues thus: the use of salt is an 
immemorial custom among the Ishmaclites, who 
are descendents of Abraham, and therefore it is 
probable that they received it as a tradition from 
their ancestors. Neither does he not end here, and 
lest our readers should imagine that we are repro- 
ducing our author's statements in an exaggerated 
form we give the remainder of his remarks on this 
subject verbatim: “ Where Abraham obtained the 
knowledge of salt rests in obscurity; he may have 
acquired the secret from the Egyptians, or, as he is 
termed the friend of the Founder of the Universe, 
probably he learnt it from a higher authority. I 
think that we may dismiss the idea that we owe the 
discovery of salt to the Hebrews.” 

Having thus raised the subject beyond the limits 
of discussion, we wonder that he does not leave it 
in security. But he not; like a Grecian 
divinity he descends, somewhat cloudily albeit, 
to the earth, and after a fiery excursion into the 
camp of the biologists, he returns to his subject, 
this time preaching from the text “ Salt is good;” 
this sermon, however, is short, it is evident that he 
feels that men who “ wilfully seek their own salva- 
tion” by abstention from salt will not hearken to the 
voice of Scripture, and he mournfully sets himself 
to his task as laid out in the title of the book. 
For sixty or seventy pages, with an occasional 
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does 


does 


in several instructive and readable chapters. The 
chemical and geological formation of this chloride 
of sodium, the method of obtaining it and mani- 
pulating it, the effect it produces on animal and 
vegetable life, and the part that it plays in the 
human economy, are fully and fairly treated, and 
in a way that goes far to show that its use should 
not be lightly discarded. 

We cannot but regret that an author who brings 
to his subject painstaking care and a spirit of 
research, should allow himself so often to be over- 
powered by his one idea, and to treat his fancied 
opponents with contumely and abuse. Can he 
wonder that persons, whom he states to be igno- 
rant or ill-instructed, should occasionally hold forth 
on their pet ideas in exaggerated and dogmatic 
language, when he, a member of several learned 
societies, is so often carried away by the enthusiasm 
begotten of his subject? It is seldom that great 
reforms are led by men _ professionally connected 
with the system that they attack. Habit, policy, 
and routine combine to hold them back, while an 
outsider with a tithe of their knowledge and skill 
carries off many of their disciples upon ventures that 
their acknowledged leaders lack the energy or the 
courage to head. ‘‘ Fools,” we know, “rush in where 
angels fear to tread,” but when the path is fairly 
beaten we often see the angels cautiously following, 
and by-and-by they return laden with the fruits of 
the new country and wearing an easy expression 
of having known all about them from the begin- 
ning, but of hitherto not having had the time to 
fetch them. Without venturing ourselves into the 
quarrels of our medical friends, is it not an admitted 
fact that homeopathy has done much to mitigate 
the severity of the old heroic practice that might 
be suitable enough for heroes but was very apt to 
kill men and women; again, has not vegetarianism 
had a beneficial effect on our national diet, and 
have not many other novel ideas which our author 
contemptuously lumps together as “ bastard distor- 
tions of science” served a useful purpose and con- 
tributed eventually to the good of the greatest 
number? Such too, we trust, will be the ultimate 
effect of this book. It is written, we doubt not, in 
all earnestness to combat an evil that the writer 
has found in his practice to be real and urgent, and 
which, probably at a loss of both time and money, 
he is endeavouring to expose. 





The Purchase of Gas and Water Works, with the latest 
Statistics of Municipal Gas and Water Supply. By 
ARTHUR SILVERTHORNE. London: Crosby Lockwood 
and Co. 

Mr. Silverthorne has compiled this book in order 
to prove beyond doubt how largely all concerned 
benefit in the transfer of gas and water works from 
private to municipal management, and he deserves 
much credit for the amount of labour he has 
bestowed upon it, and the clearness with which he 
makes out his case. The book is scarcely one that 
calls for more than a few words of favourable notice, 
and it may be recommended to the study of the 
somewhat limited number of readers interested in 
the subject. 


THE EDUCATIONAL SYSTEM OF 
ONTARIO. 
(Continued from page 3.) 

THE municipal institutions of Canada are perhaps 
the most complete in existence, and the school 
system has been harmonised with them from its 
commencement, Every town and township bas its 
council, and these elect the county councils. One 
of the duties of a township council is to divide the 
township into sections of a proper size to support a 
common school. According to this earliest school 
law of the province the inhabitants of each town, 
village, and township elected three trustees, who 
managed the schools, appointed the teachers, and 
selected the text-books from an authorised list 
published by the District Board of Education, to 
which they reported. The Government. granted 
25/7. to each school, and whatever was needed above 
that sum was raised by subscription, but none could 
exist with less than twenty pupils. The really 
liberal grant for that time of 24,000 dols. was at 
first voted for their support, but was soon reduced 
to 10,000 dols.; while the salary of the teachers, 
originally only a quarter that of a grammar school- 
master, was at the same time fixed at 12/.10s. The 
advantages offered to the people were rendered 
almost useless, and often injurious, by the character 





worthless scum, not only of this but of every other 
country,” whilst the use of American text-books 
tended to increase the well-founded prejudice that 
existed. Year by year, however, some fault was 
corrected, some improvement made, some new 
feature introduced; the system adapting itself to 
the wants, and growing with the growth, of the 
country, till it has reached its present state, which 
is probably as near perfection as hitherto attained. 

In 1816 the legislative library was founded, a few 
private ones being already in existence, and three 
years later annual public examinations in the com- 
mon schools were established. 

In 1822 Sir Peregrine Maitland laid before the 
Home Government a complete scheme of public 
educaticn, from the primary school to the uni- 
versity, which being approved, a Board of Educa- 
tion was formed to carry out, and to manage the 
lands, At their suggestion over 200,000 acres of 
the poorer school lands were exchanged for the 
richer clergy reserve lands. 

The school libraries were first started in 1824, 
150/. a year being placed at the disposal of the 
Board for the purpose of buying books and tracts 
of an interesting and instructive nature, to be 
equally divided among all the districts of the pro- 
vince, A Bill that passed the House this year 
extended the School Law to schools for Indians, 
unless otherwise provided for ; and another impor- 
tant measure of the same session established county 
boards for examining and giving certificates to 
teachers. The next few years were busy ones in 
the cause of education, especially on behalf of the 
Indians, and for the long-talked-of university, and 
1827 saw some important Acts passed by the 
House of Assembly. The common school grant 
was increased to more than its original figure, the 
number of the schools raised to 132, or twelve to 
each district, 18,000 dols. was voted for the sup- 
port of the grammar schools, and two new ones 
founded, making eleven in all, Meanwhile the 
term of the Board of Education had expired, and 
the management of the school lands was vested in 
the Crown. 

Upper Canada College was founded in 1829 by 
the Lieutenant-Governor, Sir John Colborne (Lord 
Seaton), who having obtained the consent of the 
College Council to the establishment of a royal 
grammar school, submitted to Parliament a plan 
for its connexion with the projected university, 
which was acceded to, and the name changed to 
that which it now bears. It was opened for the 
reception of pupils January 4, 1830, and stands in 
the same relation to the provincial university as the 
preparatory and high schools of other universities, 
although supported by an endowment of its own and 
annual parliamentary grants. 

In 1836, three commissioners, Doctors Duncombe, 
Morrison, and Bruce, laid before the Legislature a 
voluminous report on the common school system of 
the province, discussing all the theories involved, 
and comparing it with the American. Dr. Duncombe 
says: ‘‘In the United States, so far as I have 
witnessed and am capable of judging, the common 
schools are as defective as our own. ‘They have, 
according to their public documents, about 80,000 
common school teachers, but very few of them have 
made any preparation for their duties; the most of 
them assuming the office as a temporary employ- 
ment.” ‘This account may be regarded as impartial, 
as the learned doctor was a great admirer of the 
Americans. A bill was attached to this report 
granting 60,000 dols. per annum to these schools. 

The political excitement of 1837-8, which was only 
quelled by the union of the provinces of Upper 
and Lower Canada in 1841, left neither time nor 
inclination for legislation on any subject not directly 
connected with those troubles ; but the first Parlia- 
ment of United Canada established a uniform 
system for the whole of the new province, embody- 
ing the much-debated principle of separate schools. 
Though this Act was repealed for Upper Canada 
two years later, the substituted law still contained 
this provision, which has ever since remained on the 
statute book. 

At last, in 1842, after years of discussion and 
innumerable legislative enactments, the long: pro- 
jected university was estabiished at Toronto under 
the name of King’s College ; Bishop Strachan being 
appointed its first president, the object for which 
he had left Scotland forty-three years before. The 
charter had been granted by George IV. in 1827, 
and amended ten years later. On June 8, 1843, it 
was opened for the reception of students, the first 
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following year. In 1849 the name was changed to 
that of ‘ University of Toronto,” the chair of 
Divinity was abolished, and other alterations made, 
which in effect changed it from a Church of England 
university to a non-sectarian one, in spite of the 
intense opposition such a step was sure to excite 
from the conservative old bishop. A short form 
of prayer was published for use in commencing the 
business of each day, and an arrangement made for 
appointing certain hours for the religious instruc- 
tion of the students by ministers of their own 
denominations in the class rooms of the college. 
Convocation was declared to consist of all admitted 
to a degree in law or medicine, or to that of Master 
of Arts, In April, 1853, it was divided into two 
institutions: the University of Toronto, modelled 
after the University of London, governed by a 
senate appointed by the Crown; the professorships 
of law and medicine being abolished, and its func- 
tions limited to prescribing subjects of examination 
for degrees, scholarships, prizes, or certificates of 
honours, examining candidates therein, and confer- 
ring such degrees or distinctions ; and University 
College, Toronto, which follows the course of 
instruction laid down by the Universty of Toronto, 
and prepares students for its examinations. The 
college comprises the faculties of arts, medicine, 
and law, and the departments of civil engineering 
and agriculture. Neither residence nor attendance 
on lectures are necessary for obtaining a degree. 
No fees are charged to regular undergraduates ; 
and the university charges none for matriculation, 
examination, degree, or diploma. <A law has long 
been in existence granting parliamentary represen- 
tation to all universities, but so far it has been 
suffered to remain a dead letter. 

Annual parliamentary grants had been made in 
aid of the common schools for more than thirty 
years; but having been expended without any 
regularsystem, theadvantages derived had not proved 
at all commensurate with the sacrifices made. In 
the hope of finding a 7 for a state of affairs 
80 unsatisfactory to both Government and people, 
the secretary of the province, Hon. S. B. Harrison, 
brought in a Bill in 1840 introducing what may be 
considered the fundamental principle of the financial | 




















part of the present system: — the Government 
grant to each county is made cn condition that the 
county shal) raise a sum at least equal by local 
assessment, So great an innovation was sure to 
excite most bitter opposition, and it was only after a 
severe struggle that it became law. ‘Three years 
later some improvements were made in a Bill intro- 
duced by the Hon. F. Hincks (now Sir Francis 
Hincks), by which the superintendence of education 
was vested in the provincial secretary and two 
assistants, 

In 1844 the office of assistant superintendent was 
offered to the Rev. Egerton Ryerson, D.D., a 
member of a family of whom so many have been 
celebrated in the annals of the province, that some 
account of them may be interesting. ‘They were 
originally of Dutch descent, and lived in New 
Jersey, but were deeply attached to the British 
Government. At the outbreak of the war of 1776 
two brothers, Samuel and Joseph Ryerson, both 
sought service in the army. In presenting Samuel's 
name for his commission it was accidentally mis-spelt 
‘* Ryerse,” and he and his descendants have borne 
that name ever since. He served through the war 
as a captain in the fourth battalion New Jersey 
Volunteers, and at its close went to New Brunswick. 
Returning to New York at the request of his wife's 
friends, he was again compelled to leave by the 
bitter feelings entertained against him by the 
Americans. He came to Canada in 1792, where he 
was warmly welcomed by an old friend, Governor 
Simcoe. He received large grants of land at Long 
Point, where he built two mills, which were subse- 
quently burnt by the Americans in 1812. 

The younger brother Joseph, the father of Dr. 
Ryerson, was employed in carrying despatches 
through the enemy’s lines, for his success in which 
he received a commission as a lieutenant in the 
Prince of Wales’s Volunteers, He was in six or 
more engagements and was at least once wounded, 
He came to Canada in the last year of the old 
century and the first of the new one found him 
high sheriff of the London distsict, During the 
war of 1812 he commanded the first regiment 
of Norfolk Militia, while his eldest son George 
was a lieutenant in one of the flank companies 


‘department, and that he should be allowed to appoint 





of the same regiment. When General Brock was 
moving towards Detroit to oppose General Hull, the 
militia were ordered out, the Norfolk battalions 
with the rest. But there was a considerable American 
element among the population there, a feeling of 
disloyalty prevailed, and the men refused to go. 
The flank companies alone were then ordered to 
proceed by water, and that in which Lieutenant 
Ryerson was serving was employed in constructing 
a masked battery opposite Detroit, and afterwards 
entered the fort with the rest of General Brock’s 
army of 700 men, under cover of the battery, only 
to find that the pompous American had surrendered 
to the first comers, While he had been holding a 
council of war to decide the answer to General 
Brock’s demand, a shell from this battery entering 
the room and killing several in attendance, frightened 
him into prompt acquiescence. In the American 
attack on Fort Erie, Lieutenant Ryerson received a 
severe wound in the face, which permanently 
impaired his speech. ‘The following spring, how- 
ever, he thought himself again fit for service. He 
was in the battles of Stony Creek and Lundy’s Lane, 
took part in the capture of Beaver Dam, and in 
another engagement at Fort Erie. ‘The war over, 
Mr. Ryerson resolved to prepare himself for the 
ministry. He applied for ordination in the English 
Church, but was refused on account of his impaired 
speech and the number of applicants. He taught a 
district school for some years, preaching as a 
Methodist ; and then joined the Catholic Apostolic 
Church, and established a branch in Canada, of 
which he has been the president ever since. 

Another brother, William, also did good service 
in the war of 1812, though very young. He was 
afterwards known as an eloquent and beloved 
Methodist minister. 

But though Ontario will never forget the brave 
deeds done in that time of peril, the warlike feats 
of the elder brothers must yield the palm in real 
service to the peaceful achievements of the younger, 
and it was a fortunate day for the province when 
Dr. Ryerson was offered the office of superintendent. 
He accepted, on condition that the administration 
of the school laws should be a distinct non-political 
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passed. July Ist, 1847, a Board of 
Education was appointed to establish 
normal and model schools, and to select 
text-books for the common schools. 
On the 1st of November the same year 
the normal school was formally opened 
in the old Government House of Upper 
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a deputy for a year in order to examine the educa- 
tional institutions of other countries. He made an 
extensive tour ir Europe and the United States, 
embodying the result of his observations and 
researches in an exhaustive paper called, “* A Report 
on a System of Public Elementary Education,” to 
which he appended a draft of a Bill which received 
the sanction of the Legislature May 23, 1846. So 
completely did he remodel all that he found in 
existence, that to him Ontario may be said to owe 
her present school system. It is eclectic in its 
nature, being mainly chosen from four sources, viz., 
New York, Massachusetts, Ireland, and Germany ; 
the best features of each being selected, modified to 
suit the circumstances of the country, and combined 
into one harmonious whole; together with some 
characteristics not existing elsewhere, foremost 
among which is the provision for religious instruc- 
tion. The legal part of the system is in great 
= copied from that in force in the State of 

‘ew York ; two great defects however requiring to 
be eliminated, its extreme intricacy, and the absence 
of efficient provision for the visitation and inspec- 
tion of schools. Many useful details of the finan- 
cial part come from Massachusetts, including the 
great principle of the absolute freedom of the 
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that would be apt to arise from the absence of local 
choice and action. He also recommended the 
adoption of the series of text-books published by 
the National Board of Ireland, which had been 
long tested, widely introduced into England and 
Scotland, and even translated into several Euro- | 
pean languages. But ‘the country to which our 
|educational system owes the deepest debt is 
undoubtedly Germany, from whom we have bor- | 
rowed our normal school training with the prin- | 
| ciples and modes of instruction there taught, nor | 
|have we been by any means the only people to 
| follow so good an example. By this system, teach- | 
| ing, instead of being only a temporary employment, 
| assumes its proper dignity as a regular and important 
| profession, requiring not only general but technical 
education. The child from the beginning of its | 
school life learns things instead of words, and to 
understand and apply the principles of rules, rather | 
than to follow merely their verbal authority. The | 
result is a gradual and harmonious development of | 
all the mental faculties, instead of only loading the 
memory with a mass of words and facts, which | 
the mind has never learzt to apply, and which are | 
therefore only so much mental lumber, if indeed | 
| they are not speedily forgotten. The system is one | 





| Canada, and the next year the model 
school was established to exemplify the 
best methods of teaching. On the re- 
moval of the seat of government from 
Montreal to Toronto in 1849, measures 
ppg were at once taken for the erection of 
suitable buildings. The corner-stone was laid by 
the Earl of Elgin, then Governor-General, July 
2nd, 1851, and the school opened November 24th, 
1852. The cost altogether amounted to upwards 
of 100,000 dols. Here there are about three hun- 
dred students trained every year. The buildings 
with the gardens and playgrounds, occupy the 
whole of St. James’s-square, one of the best sites in 
Toronto, and contain besides the normal school 
and the boys’ and girls’ model schools, the educa- 
tional museum, library and depositary, and the 
offices of the Department of Education. 

The bitter adverse criticism to which the school 
system had been subjected for some years led toa 
hasty Act of the Legislature in 1849, repealing all 
the existing laws on the subject, but the next year 
the chief superintendent prepared and submitted to 
the Baldwin Government a bill revising the whole 
educational system of the province, which became 
law in June, 1850, being the first Act to which 
Lord Elgin gave the royal assent after the removal 
of the Government to Upper Canada. Though 
repeatedly improved and added to, it still remains 
the basis of our present school law. Several county 
school conventions were held by the superintendent 
in 1860, at which the chief subjects discussed were 





schools to all without distinction, and that of/ solid rather than showy, not nearly so brilliant for | vagrant children, free schools, and the state of the 
support according to property; but in the opinion | instance as that in vogue in the United States,| grammar schools. Resolutions were adopted at a 
of Dr. Ryerson, this should not be enacted by a/ but prompting to independent thought and action, | majority of these meetings in favour of compulsory 


law of the whole province, but rather voted yearly 


by each municipality, thus preventing the oppo- | 


| rather than to servile imitation. 
| Public attention had been drawn to the need of | 


education, compelling the county councils to sup- 
port the grammar schools, and making all common 


sition that might be created by a feeling of coer-|an institution for the training of teachers in 1836,| schools free, In 1862 a private member brought in 


cion, and also the scarcely less fatal indifference | but nothing was done till Dr. Ryerson’s Bill'a Bill on the subject of Roman Catholic separate 
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schools, which was passed after numerous amend- 
ments. It required that the teachers of these 


schools, unless members of religious orders, should | slight uneven settlement in foundations would give 9 
In the present design before us the air pump 


be and receive certificates like other 


examined 


teachers, and also subjected the schools to the same | 


inspection as others, Again, in 1866, the conven- 
tions were held, and voted for resolutions declaring 
neglect 
children a penal offence, and recommending that 
township boards of education should supersede the 


on the part of parents to educate their| 


cumbersome plan of separate trustees for each rural | 


school. Of the twelve improvements suggested, all 
but two were adopted. The rejected ones were: 
l. A fixed minimum for teacher's salaries. 2. Impos- 
ing a check on the hasty aud capricious dismissal 
of teachers by requiring the concurrence of a higher 
authority than the trustees. The Confederation 
Act, which made such important changes in some 
parts of Canadian public life, and may even be re- 
garded asthe national birth of Canada, had but litt 
effect on the Department of Education, as tl 
subject remains under the control of the provincial 
legislatures; and though among communities in such 
similar circumstances the systems of the different pro- 
vinces naturally bear a strong resemblance to each 
other, they are not identical, and even differ in some 
important particulars, notably in that of separate 
schools. In 1871 the School Law of Ontario was 
further revised, one great improvement being the 
appointment of county inspectors of schools, nomi- 
nated by the county council, but requiring to pass 
an examination and receive a certificate of 
fication from the Department of Education. 

Nor were the grammar schools forgotten in this 
steady march of improvement. They were for a 
long time very uusuccessful, owing partly to the 
want of good primary schools, but much also to a 
popular prejudice which regarded them as being 
exclusively for the rich, a feeling which has only 
comparatively lately been dissipated. From time 
to time efforts were made to increase the usefulness 
of these schools, but with very doubtful success 
until they were placed upon the same basis as the 
common schools, and rates levied for their support 
in the same manner. In 18] 
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9 an attempt was made 
to meet the deeply-felt want of better elementary 
teaching by the adoption of a rule providing instruc- 











tion for at least ten common school pupils at ea 
grammar school, and by instituting annual public 


examinations in the lower schools and requiring th 
trustees to report to the Government the c yn 
of those under their cl During the dark days 
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of 1837-38, all effort was paralysed in this direction 
as in every other, but in 1339, when peace returned 
to the troubled provinces and men’s minds wer 

again at leisure to turn to the subject of lu- 
cation, the grammar schools were the first to receive 
attention. A permanent endowment of 250,000 acres 


of land was granted, and also part of that of t 
university, that as if it would never } 
more than a project. Five trustees were appointed 
to manage each school. Every county which should 
spend S00 dols. in the erection and permanent 
insurance of a suitable building was to receive a 
similar sum as a bonus from the Government 
half that sum was given to each additional gram 
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mar school which should contain not less than sixty 
pupils, and should be at least six miles from the 
county town, provided there were not more than 
four such supplementary schools in each county, 
(To be conti 1.) 
TANDEM COMPOUND ENGINE. 

We give on page 26 engravings of a nu patter 
compound tandem engine which i z constr l 
Messrs. Holborow and Co., of the 
near Stroud. 1orizontal tan i]; 
one of the cheapest forms of compour le= 
rally finds considerable favou it yn 
point that has often militated th 
ditticalty of making a simple arr: raw- 
ing the pistons without distur ler, 
and breaking piping joints, whic > under it 
be a matter of considerable inconv ce. In the engin 





now iilustrated it will be seen ‘ 
is overcome by arranging the front cover , 

sylinder so that it can withdrawn fr the | 
and consequently both pistons with cylinder covers cz 
be withdrawn together through the large nder, by | 
simply breaking the cover joints in the or y: 

Another point has been the difficulty of 





be 








ainary wa 
attaching 
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. . +41 ; | 

horizontal air pump without cranks and joints, or} 
arranging the two cylinders and air pump in a line, and 
attached to the same piston rod. This is objectionable 
from the extreme length of engine room required, the 

difficulty of detachment for examination already adverted | 





| tv, but here intensified, and the necessity of having 
uch a long line of parts in nice adjustment, where any 


tr 


is worked directly from the crosshead, with 
rking joints, and placed where no more engi 
required than would be allowed for an o1 
ler ry engine. <Any side stress thereby « 
cross-h guides (which is but small) is com 
ated for by giving additional bearing surface, 
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ral dimensions of the boiler 


Heating surface in contact with water ... 


total eee 
feed heater 


Grate area, total 
“4 ;, between bars 
Water surface es 
space, cubic feet 
team space +9 7) oe 
Flue area, over bridge " 
through brick flue 
ie at damper 
Proportion of water 


surface ats =P 


S 


surface 


page 





1 9.36 lb. of water per pot 


386); the air pump is 
y simple construction. 
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1: 74.4 
1.82:1 
0.92:1 
qr. Ib. 
19 3 


Grate area to heating surface on 

grate area between bars ... 

flue area over fire bridge 

tons ¢ 
Za 


” ” 
”” 
es 3 wt. 
Weight of boiler 95 


‘ 


ut any ; . ae. oe 

lne mace Brickwork contents, cubic feet. eco 2924.2 
iry non- = = 

mance THE BARROW DEPOSITING DOCK. 


l This arrangement, we may 
ye Which was first adopted a few years agi 

















We publish on pages 30, 31, and 34 illustrations of the 
Barrow Depositing Dock ntioned 
number for January 14 (see page 34 of our last y 
as having been contracted for by Mess 


sv as to 


th 


whi was m in our 


lume) 
ark and Star 






al 
tield, of 6, Westminster Chambers, Victoria-street, Li ndon, 
ind which is now being constructed at Barrow for the 


si Furness Railway Company, for their use at that port. 
o a lhis dock, which will be the only floating dock in the 
“| United Kingdom, is intended to ac 
of nearly 3200 tons displacement, not 


commodate vessels 


only raising them 


















































- : : out of the water but placing them on fixed staging erect 
rhe design of engine framing adop cue th } + Ay tr ted , 4 ee te tod 
a ' } along the shore; 1 sonstructed so that 1 : 2 take 
Holborow and Co. les the second : omg aecelaat Fay > may be taken 
. as : into two equal parts, each provided with its own engine 
i to the other by means of a ss ‘ . _—s 
: be Sy , A pumps, &c.; each half will thus form an independent 
W h carries the two cylinders withou a aoa . " shan? ble t : 
} . GUOCK Tor smalier esseis, aud Wi auiso be able ) “alse 
whole length of the eng it is a very neat arrange- . : : er "s _ 
ge : : the other half so that every part of the dock can be 
m nt for ¢purposes. In the design | , rae , - 
s . . Peaahy wouavi “t 
th king s has been reduced as far as Se ; 
“ah t will be x 
| Wearing sur with simple] ; , : re ; = 
of dock is altogether different from that of any other 
" where they are used. An expansion valve pr : 1h ee ee es 
age bie Ji ey : : , levations, it will be seen 
8 h-pressure cylinder, this valve beiz 
} } sand bt nal X-8ide to which 
ba or automatically as 
} A . lorning 
» valve spindles are well guided he ng 
earings made adjustable horizontally ¢ vert 
a wedge, a plan to be preferred to t na 
plummer | . The whole design makes a 
Compact engine, of a good economical type. 
WATER-TUBE BOILER. 
We illustrate this week on ye 27 a type of 
tul boiler whi although general 
ss 1. 1 sa Wa > + - ] 
resembling well-known R ler, still 
some novelties of tail whicl ttent 
iler, which is one 
and Co., Uerding 
it the Diisseldorf Exh nvenient ladders fo1 nmunication tw t - 
n diameter and 15 tubes (in rigger and the upper deck of the dock; th ladde1 
ameter; these latter tubes which are seen both in plan and in elevation, are s 
uctions similar to those for the upper ranged as t available for it any level. 
ly is joi | to each cast-iron t When the dock has been lowered by allowing water t 
tubes, WS are in each case conn nter the por ns in the usual manner, t \ l 
x atea eud tl n n t igh t keel bl $s end el - 
itre | 1 Phi tions, a i ntred by 1 n travelling } 
+ } + + 
3 t l pia A L iltti , § i I 9 
| ster t ted | it vessel 1 f ha water 
to t rought-iron wat m ising the d < to 1 % 
diameter and about 15 ft leng A ar on the keel blocks. T) 
fitted with a separ I rovided irawn in by means of 1ins 
rums, t tean I i from them and pur 3 led 
ntot ma team pi n i lear the water, as wh 
al In t t nick settirx " low the|i itlir t r end elevation 
P ¢ | } 
l £8 rheating arrangement, consisting 10 | Phus far | ¢ dock | rmed ly t 
tubes s ti ers 3 vided, | ordinat fra ¥ the v l out of the water 
l githis t I I rom \ t deriv its name, 
t val being able tod t number of vessel 
I ng ¢ ted along the slop 
t The staging is constructed « 
ated f pileworl s; shown in plar 
ron tu with rs { about 5 ft. broad, and 
" parts und a vessel th to the 
t I 3 it t } n m are 
s n is been 
rh ] sf l tl dock 
lesigned for burning ver gy 
rom t common b are then ad i 
trict i » Cont red q f th sel; it h- 
teeper tha I is r J mmodate anotl l. 
rs ar t isu 1s, without any sliding or ro n 
I t n deposited on the staging, as shown in 
\ lag grate ors 1. This view shows also on one side a 
ry is a larger s} ing crane and painting stage provided with 
t lan inclin r latforms; this stage is of convenient si 
g drawn into the water at the bottom. The supply |to enter either between the pontoons of the dock, or 
1 is, as in ordinary step grates, continuous through | between the piers of the staging as may be required. On 
hopper at top, and it is essential that an even thick- | the other side is shown a similar light crane and stage 
ness of fuel should constantly be maintained, a thin fire | running on broad gauge rails. By means of these float 
illowing too much waste air to pass the bars. ing and portable stages both sides of the vessel may |} 
At the official trials, which we recorded in our last | reach «4 and painted with the greatest facility; the rail- 
volume, page 531, the boiler we have been describing | w may be continued the whole length of the stagi 
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le 


with be made long 


commence 


) 
ymmod 


WS ace ation of four vessels. 
936.1 g m always floats in front of the staging to 
936.1 keep any small craft from entering between the pier 


| which, a 3 
enough for the 
A spring boo 
| 








105.6 this boom also fits on to the ends of the pontoons, enabling 
12.58 the dock to be slid along the staging into any desired 
6 5u position, either to deposit or to refloat a vessel. 
= 4 s The views on the two following pages show clearly 
66 4 | t gene ral arrang ment of the dock, Fig. lisa side 
13.6 | elevation, and Fig. 2a plan which shows a vessel on the 
7. | «ck ready to be shifted to the fixed staging. Figs. 3 





and 4 are end views showing the dock at different 
levels, and the outrigger. Figs, 5 and 6, show the ship 
deposited on the fixed platform, and indicate the arrange- 
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ment of painting stages, &c. Figs. 9, 10, and 11 showa 
front and side elevation of the mechanical eide-shore 
above mentioned. The shore itself is worked through 
a tube passing through the side of the dock: to 
its underside is attached a strong steel rack into 
which works a pinion on a horizontal shaft; this 
shaft, which is supported on either side by a 
strong cast-iron bracket attached to the side of the 
dock, carries also a wormwheel gearing with the worm 
fixed on a vertical shaft, at the upper end of which 
is a large handwheel for convenience of manipulating 
the shore from the upper deck. By throwing the worm 
out of gear the shore can be very quickly returned into 
its tube without having to make use of the wheel. After 
knocking back a pawl, the handwheel is turned in 
the reverse direction, causing the wormshaft to rise 
from its working out of gear. 

There are in all twelve pontoons, each of which is 
divided into four water-tight compartments by three 
transverse bulkheads, namely, one central bulkhead 
directly under the keel of the vessel, and one interme- 
diate bulkhead on each side of the centralone. The 
whole bottom of the dock is thus divided into 48 water- 
tight compartments. Fig. 8 is a transverse section 
of a pontoon showing one of these intermediate bulk- 
heads. The skin plating is stiffened every 25 in. by 
angle-iron frames 6 in. by 2} in. by $ in. Every alternate 
frame is strengthened by two vertical and two trans- 
verso angle-iron struts 4in. by 4 in. by 4in., and these 
are further stiffened by four longitudinal angle-iron 
strats running from end to end andsecured to each bulk- 
head by lugs. The frames are also strengthened by 
double bulb iron 8 in. by 55; in. and }} in. on each of the 
four sides, viz., four lengths on edge, two on the top, and 
two on the bottom, and four lengths horizontally, two 
on each of the vertical sides of the pontoon. These are 
all placed in contact with and secured to the angle-iron 
frames, and they are attached to the bulkheads by angle 
irons. The top of the pontoon is further considerably 
stiffened by the 4 in. by 2}in. by Jin. angle irons for 
securing the keel blocks or timbers, 

All the bulkheads are stiffened by vertical angle irons 
6 in. by 24 in. by $ in., placed every 25 in. apart. The 
central bulkhead is further stiffened by two vertical 3 in. 
plates, 20 in. wide, placed one under each of the inner 
keel timbers; these plates are secured to the bulkheads 
and to the top of the pontoon by angle irons, and are 
also stiffened on their other edge by angle irons. The 
end bulkhead of each pontoon is stiffened at the top by 
angle-iron diagonals on every alternate vertical angle iron. 
The raised chamber occurring on eight of the pontoons 
forms an integral part of the pontoon, and gives stability 
as the bilges of the vessel rissa out of the water. 

The side of the dock is divided into water-tight com- 
partments; the bottom of the uppermost one is formed 
by an intermediate water-tight iron deck placed about 
12 ft. below the upper deck. The engines and machinery 
are placed on this deck so as to leave the upper deck 
perfectly free for the working of the dock. 

The outrigger is also divided into water-tight com- 
partments ; both the side and the outrigger are stiffened 
by bulkheads and angle-iron frames in the same manner 
as the pontoons already described. 

The dock will be provided with all the usual fittings 
and with Harfield’s double-action capstans for taking in 
cable both fore and aft. The valve gear commanding 
the various divisions of the dock is placed altogether in 
a central position on the upper deck so that the dock can 
easily be controlled by one man. 

We must not omit to mention that this dock has the 
important peculiarity that, by the insertion of a central 
section, it can at any time be readily extended in length 
and increased in power su as to dock and deposit vessels 
of 5000 tons or even 6000 tons displacement. 

Fig. 12 shows the special sliding bilge blocks employed 
in the dock which slide on a frame or carriage broad 
enough to cover two timbers, and which, by its great 
breadth, is far more stable than the ordinary blocking, 
and is able to resist the wash of heavy seas running 
through the dock. The guiding timbers A A are covered 
with iron B B, which projects inwards between the two 
beams so as to form holding down slides, and prevent 
the bilge frame from lifting. Two transverse wedges 
C C form the base of the carriage; they rest upon a 
large wrought-iron plate D D, and are guided by angle 
irons; this plate carries lugs E E underneath, which pre- 
vent it from lifting off the timbers, but allow it to slide 
to and fro freely. On the lower wedges C C rest two 
other oak wedges F F, having the same inclination, so 
that the top of the wedges is horizontal; upon these 
wedges rests a square timber frame G G, and upon this 
frame the usual bilge pieces, which are fitted under the 
vessel and secured by clamps. If the wedges C C and 
F F be pressed inwards the upper frame is raised, but 
if they be withdrawn the whole bilge carriage is slack- 
ened and can be removed. In order to tighten up these 
wedges a hydraulic cramp is employed, actuated by a 
small hydraulic press. If this cramp be placed with one 
of its cross bearers on the head of the upper wedge, and 
the other one on the head of the lower wedge, the 
effect is to tighten up the wedges and to raise the bilge 
carriage; if on the other hand they be placed against 
the points of the wedges, the effect is to slacken thom 





back and to lower the bilge carriage, and this without 
the use of any battering ram, and without injury to the 
wedges. 

When slackened the bilge carriage is hauled forward 
or backwards by claims and sheaves in the usual manner. 
The upper part of the carriage is secured from floating 
away by the chains and clamping screw shown. 








RADIOPHONY.* 
By W. H. PreEce. 

A sOWER went forth to sow, and his seeds, falling on 
various soils, met with various fates. Some fell on stony 
ground, and others on fruitful ground ; but the seeds of 
few sowers ever fell on such fruitful ground as those of 
Graham Bell and Sumner Tainter. The facts brought 
forth by their researches showed that ‘‘ sonorousness under 
the influence of light is a property common fo all matter,”’ 
or, in other words, if matter, either in a state of liquid, solid, 
or gas, was submitted to the influence of intermittent light, 
the result was the production of sounds. 

Inasmuch as the physicists for 20” years had been trying 
to produce some experiment which should show that bodies 
moved under the influence of light, and failed ; and inas- 
much as 60 years ago Bennett concentrated the rays of the 
sup on very sensitive suspended substances, but obtained 
no motion at all, and many have used that as an argument 
against the corpuscular theory of light; so everybody was 
startled by Bell’s announcement. 

When Professor Graham Bell announced before this 
Society that the sound produced by light rays which were 
broken up and made to fall intermittently on discs of hard 
material was a property of light, you will remember that 
Professor Tyndall expressed his belief that the effect was 
due to heat, and not to light. Dr. Spottiswoode, P.R.S. 
suggested the same thing in his last presidential address to 
the Royal Society. Every experimenter since has shown 
unmistakably that the surmise of Dr. Spottiswoode and the 
opinion of Dr. Tyndall were quite right. 

Many engineers have been investigating the subject, and 
it is rather amusing to notice the various titles adopted by 
them. Graham Bell, in his paper of the 27th August, 1880, 
adopted the title, ‘‘ Upon Production and Reproduction of 
Sound by Light.”’ As recently as 21st April, 1881, in a 
paper read before the American Society of Science, he dis- 
cusses the same question under the title, ‘‘ Upon the Pro- 
duction of Sound by Radiant Energy.’”’ M. Mercadier, 
the head of the technical school of the telegraph adminis- 
tration in Paris, an extremely able experimenter, as well as 
a very clever physicist, has written several papers from 
week to week, published ia La Lumiére Electrique (and 
which have been read before the French Academy), which 
have invariably been entitled ‘‘ Notes on Radiophony.’’ A 
German physicist, Réntgen, on the 8th December last, read 
a paper on the same subject, which he entitled, ‘‘ On the 
Tones which arisefrom the Intermittent Illumination of a 
Gas.’’ Dr. Tyndall, on the 13th January, 1881, read a paper 
before the Royal Society under the title of ‘‘ Action of an 
Intermittent Beam of Radiant Heat upon Gaseous Matter;”’ 
and, on the 10th March last, I read before the Royal Society 
a paper which I entitled, ‘‘ On the Conversion of Radiant 
Energy into Sonorous Vibrations.” But, as will be 
gathered from the title of this evening’s paper, I propose in 
future to speak of the phenomena as the phenomena of 
‘* Radiophony.’”’ Before going further, it would be as well 
to make it clear as to what is understood by these various 
terms. By radiophony, the term adopted by Mercadier, 
Bell and Tainter, and myself, 1 simply mean the production 
of sounds by radiant energy. The term ‘‘ sound” is intro- 
duced, and it is necessary [ should explain why that term 
has been converted into ‘‘sonoreus vibrations.”’ I take 
the term ‘‘ sound’’ to express a certain action which takes 
place in the brain: sound is a sensation. ‘‘ Sound” is a 
term applied to an act of consciousness, such as happens 
at the present moment when you are listening to my voice. 
Sound alone reaches the brain ; outside your ears, between 
you and me, there is no such thing as sound. When my 
lips move, a disturbance or motion of the particles of the 
air is set up, and this motion is sonorous vibration, which 
is translated by the ear and communicated to the brain as 
sound. Sonorous vibrations, then, are mere waves or 
motions of particles of the air. 

By “radiant energy,’’ physicists now speak of the motion 
of the ether, that highly elastic medium which fills all 
space. The heat of the sun, the light of the stars, the 
effects which we call actinism, and all the physical effects 
that pass between astronomical bodies are transmitted by 
this medium, ether, and its movements or vibrations are 
called radiant energy. Sometimes this term is called 
‘radiation,’ and it is a very frequent thing to see in 
papers at the present day the word ‘radiation’ so 
employed. The latter term is perfectly accurate when the 
meaning is properly defined, but it should only be applied 
to the production of an effect, such as that produced by 
the gas jets now burning above us; but if we call that 
which produces as well as that which is produced by the 
same term, we commit a logical defect—that is, we use 
anomalous terms. Many physicists have found it better to 
speak of radiation as one thing, viz., that producing, and 
of radiant energy as another thing, viz., that produced. 

So it has now become the practice to speak of radiant 
energy as expressive of that motion of the ether which, 
when falling upon the retina of the eye, produces light ; 
which, when falling upon certain bodies, especially upon 
such things as lampblack, produces heat; and which, 
when falling upon salts of silver and various other metals, 
produces that particular effect called photography. This 
motion varies only in wave length. The terms used in old 
text-books, dividing the rays of the sun into luminous, 
thermic, and actinic rays, have in modern scientific text- 

* A paper delivered before the Society of Telegraph 
Engineers. 





books dropped out of existence, and all these effects are 
simply attributed to the different lengths of the particular 
waves that agitate the ether. 

_ The great advantage of the term radiophony is that it 
is perfectly general. It means the production of sound by 
the impact of the waves of radiant energy upon different 
materials. If the sounds are produced by the impact of 
the wave lengths that fall between the red and violet 
(which is called the visible part of the spectrum), they 
produce what is called the photophone. If, on the other 
hand, these waves of radiant energy are those which fall 
on substances and produce heat, the effect is called a 
thermophone ; and it is not at all unlikely (although I do 
not think that it has been done) that the waves of highest 
refrangibility (far above the violet) could be utilised in 
some way to produce sound, and be called an actinophone. 

With regard to a definition that is sometimes used, I 
should like to explain the distinction that is drawn between 
radiant heat and thermometric heat. Radiant heat is wave 
motion in the ether; thermometric heat, wave motion in 
matter. The greater the swing, the greater the amplitude 
of motion’of the molecules of which matter is composed, 
the higher is the temperature and the greater the heat 
present. The difference between radiant heat and thermo- 
metric heat, therefore, is that radiant heat is the motion 
of ether, and thermometric heat is the motion of matter. 

The former we cannot measure; the latter we can 
measure by the aid of a thermometer, and therefore it is 
called thermometric heat. 

What are the facts that we bave to deal with? 

First of all, let me explain the apparatus that I have 
before you, and which, by the aid of my indefatigable 
friend (Mr. Stroh), I hope to show you. 

Here is an oxyhydrogen light which, though perhaps not 
so effective as the electric light, is more amenable to 
control, does not possess so many faults, and is sufficiently 
powerful for our purpose. 

The oxyhydrogen light falls on a line of perforations near 
the periphery of a zinc disc which can be rotated. When 
the light passes through the perforations on the zinc plate, 
its rays are rendered intermittent, and are received upon a 
lens which gathers them together, or brings them parallel, 
and they then pass on to a disc inside a small square case. 
In this case can be placed dises of various materials, and 
on the side furthest from the light (and at the back of any 
discs placed in the case) a hole is cut into which is fitted a 
flexible hearing tube. At present a disc of ebonite is placed 
inside the case. I am afraid that these sounds will not be 
heard beyond the tube; I will therefore ask the audience 
to accept (during the reading of the paper) Professor 
Hughes’ remarks on the success of the experiments as they 
are carried out. 

Experiment 1.—-The zine dise is now rotating, causing 
the light to fall intermittently on the lens, and so on to the 
ebonite in the case. I should say that the sounds follow 
the rapidity of rotation of the zinc disc. 

Professor Hughes: I can hear a musical whistling sound, 
quite distinct from the whizzing noise of the zinc disc 
rotating in the air. 

Mr. Preece (continuing) : The question that is raised by 
this experiment is, seeing that rays of light, or, as I should 
say, of radiant energy, in falling intermittently upon the 
ebonite disc, produce sound, to what particular branch of 
these rays is the sound due? Is it due to waves of higher 
refrangibility, to waves of lower refrangibility, to what of 
old was spoken of light, or to what is more frequently 
spoken of as radiant heat? Mr. Graham Bell, in his 
original paper before this Society, attributed it to the 
light. M. Mercadier, who was the first to take up this 
subject in Europe, and who worked at it with great energy, 
proved that they really belonged to the red and ultra-red 
rays, and that they varied with the substance used asa 
disc ; and, as I have already said, Dr. Tyndall stated in 
this room that he believed the effect was due to radiant 
heat. I think we shall in the next experiment be able 
to show that it is not the effect of light but of radiant 
heat. 

Experiment 2.—Ebonite is almost absolutely opaque : 
with a powerful light (such as the electric light or the sun) 
a dull red gleam may be seen through it, if it be thin 
enough, but to all intents and purposes ebonite is opaque 
to light. Ebonite, however, allows the lower rays of the 
spectrum to pass through it ; the extreme verge of the red, 
and all the rays pass throughthinebonite. Captain Abney 
has succeeded in photographing the carbons of an electric 
light through a dark piece of ebonite, and has, in fact, 
photographed the spectrum through that material. 

Therefore, on holding a thin sheet of ebonite in an inter- 
mediate position between the lens and the receiving case, I 
shut off the light from the latter. But does that cause the 
sound to cease? 

Professor Hughes: No; I can hear the sound as clearly 
as before. 

Mr. Preece (continuing): That experiment proves that 
the effect is not one due to the light, but to the heat rays 
which pass through the dark ebonite. 

Mr. Graham Bell, in his excellent paper, to which I have 
already referred, has accepted this conclusion; but he has 
carried the proof a step further, and has shown (as I will 
also show you presently) that the effect not only varies with 
the substance upon which the rays fall, but with the colour 
of the substance. Hence the conclusion is clear that the 
sounds are due to the conversion of radiant energy into 
thermometric heat. The rays of radiant energy passing 
from the lamp on to the dise become converted on the disc 
into thermometric heat, and produce sound. 

Then comes the question, How is the sound produced ? 
Is it an effect due to thedirect expansion and contraction 
of the mass upon which the light falls? It is very easy to 
understand that if light fell ona substance like ebonite, 
and if that expanded with the heat, and contracted when 
the heat was removed, and if the periods of expansion and 





contraction followed each other with sufficient rapidity, we 
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4.5 CATTEL! 2 CPENGRAS 


should get an expansion and contraction of the air in con- 
twt with the thin disc, which would be transmitted to the 
iympanum of our ears and there produce sound. The 
a:sumption of the expansion and contraction of a mass of 
material like this involves a question of time. To expand 
and contract a body—to heat and cool a body—involves 
time. Although Lord Rayleigh, in a paper that he wrote, 
showed that it was possible, by the rapid heating and cool- 
ing of a body, to produce this rapid expansion and con- 
traction, and although Mr. Graham Bell maintains the same 
position, yet, with all the skill, pains, and care that Mr. 
Stroh and [ have devoted to the matter, in the ordinary 
instruments, we have failed to obtain any evidence, or at 
eny rate sufficient evidence, of expansion and contraction 
of these discs to account for the sonorous vibrations which 
Professor Hughes just told you he heard. Mr. Graham 


Bell, in his paper (to which I have just referred), does not 
consider that the experiments I have made are sufficiently | 
adequate to account, even in a negative sense, for this view 
of the question. 


I consider it perfectly and absolutely | 





Fia. 2. 


proved that, under the influence of such a light as the 
oxyhydrogen light, we cannot produce these sounds in that 
way ; but the solar rays may be more powerful in Wash- 
ington, where Mr. Graham Bell carried out his experi- 
ments. We have used that most sensitive instrament the 
microphone, attached to the dise and case in every form, to 
try and prove the existence of the mechanical vibration of 
the disc, and we have failed. Therefore we may say, 
unhesitatingly, that the sounds are not due primarily to 
the expansion and contraction of the disc. 

Are the sounds due to molecular pressure? What is 
molecular pressure? I have here a radiometer devised by 
Mr. Crookes, and which is one of the prettiest and most 
beautiful instruments devised by any scientific man for 
some time. Here is also a candle, the rays from which are 
falling upon the radiometer. The radiometer consists of 
an aluminium cross, upon which are fixed four vanes, the 
whole being enclosed in an exhausted glass bulb. The 
vanes are also of aluminium, one side of them being lamp- 


blacked by exposure to flame, and the other side bright | 





and plain. The action of the radiometer is due to the 
motion of the molecules of +he residual gas in the bulb. The 
molecules are highly elastic, and they obey the laws of the 
impact of solid and elastic bodies. They beat against the 
sides of containing vessels with a force which is called 
pressure, and they beat against the face of any surface 
exposed to them with a force which becomes mechanical and 
evident when this surface is so arranged as to move and be 
unequally acted upon by the molecules on different sides. 
Radiant energy falling on a white surface is reflected off 
again without any;change, but falling on a black surface it is 
absorbed and converted into thermometric heat. When- 
ever the temperature of a body is raised, it warms the 
molecules striking it, which move away from it with 
increased velocity ; and, as action and reaction are always 
alike, in moving away they give the body a “‘ kick,’’ mole- 
cular pressure is produced, which, in the case of the vanes 
of the radiometer, causes rotation. It is a somewhat 
analogous phenomenon to that which we have seen in the 
** Little Marvel” steam engine, in an ordinary lawn 
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sprinkler, where water is scattered over a grass plot, and 
in the well-known electric fly. But in the radiometer the 
external glass case plays an important feature. If the 
vanes were fixed, the external case would rotate. There is, 
in fact, a molecular wind between the two surfaces, blowing 
from the warm surface to the cold one. 
this bombardment of molecules has been incontestably 
proved by Mr. Crookes in that beautiful modification of his 


The existence of | 


radiometer, the otheoscope, where the mind’s eye can see | 


clearly and unmistakably the little bullets striking the 
disc in an incessant shower from the lampblacked vanes. 
Here we have the vanes rotating in one direction, and the 
disc moving in the reverse direction. Two surfaces are 
always necessary to produce this radiometric effect. 
the radiometer we have the vanes and containing glass, 
but in the air, at ordinary pressures, the opposing surface 
would be a cushion formed by the air itself. 

If the vanes of the radiometer were fixed, and the rays 
from the candle were caused to fall intermittently on the 
radiometer, you would have all the conditions required to 
produce a motion that would result in sonorous vibration. 
If an ebonite disc were fixed inside the case, and intermit- 
tent light allowed to fall upon it, then, according to the 
theory of the radiometer, vibrations would be produced by 
molecular pressure, which would result in sound. That 
was the view taken by M. Mercadier when offering an expla- 
nation of the phenomena; but all the experiments made 
by Mr. Stroh and myself were purely negative, and showed 
that there may be an effect of molecular pressure, but, if 
there be, it is so small that it cannot account for these 
sonorous vibrations. 

The next question is, Is it a function or case of vibration 
of the disc at all? Professor Hughes, who was present at 
the experiments, suggested that it might be the vibration 
of the air itself. To answer this question we immediately 
set to work. Mr. Graham Bell still maintains that the disc 
does vibrate, and will not admit that the experiments given 
in my paper before the Royal Society are conclusive, but 
adheres to his own original idea (for the present, at any 
rate), that it is the action of light upon the discs themselves, 
and will not admit that it is due to the expansion of air. 


In | 


| 








But M. Mercadier, curiously enough, has shown that he | 
got the sounds just the same though the disc were cracked ; 
and on my recent visit to Paris he was kind enough to give 
me a disc which is cracked in all directions,but nevertheless 
emits sounds as if it were intact. That must be sufficient 
to show that the sounds are not produced by the vibration 
of the disc, for we all know that cracked bells do not give 
the same sounds as when uncracked. Again, experiments 
show that, whether the disc be of ebonite, mica, zinc, 
paper, copper, or various other things, the sound given is 
always of the same tim/re—of the same character of note. 
If the sounds were due to the vibration of the disc, different 
substances would emit different sounds. 

We will now remove the disc from the case, and see if 
any difference is apparent. 

Professor Hughes: The sound seems louder. 

Mr. Preece: That is my experience—that the removal of 
the disc increases the loudness of the sound. 

Professor Hughes: If I squeeze the flexible tube I get 
no sound, which proves that if the air is cut off no sound 
passes. 

Mr. Preece: That is a new experiment. Now, having 
shown that it is not the vibration of the disc,—that the 


| sound is absolutely improved by the removal of the disc,— 





we have to ask ourselves whether it is due to the expansion 
of the air. In this particular case the air has been con- 
fined by a disc of glass; but this disc is a thick lens, so 
that it is searcely possible to believe that the vibrations 
could have been caused by it. It is replaced by a thin glass, 
without any change in the sound. 

We will now try the effect of gently removing the glass 
while the intermittent light is falling on the case. 

Professor Hughes: The sound has ceased. 

Mr. Preece: Yes ; the moment the confined air is allowed 
to expand in another direction by the removal of the glass, 
the sound ceases, so that really the sound can only be 
made evident as long as the air is confined. This experi- 
ment has been confirmed by M. Mercadier, and by Messrs. 
Bell and Tainter. Many kinds of cases were tried, conical, 
spherical, and rectangular; but the one best suited proved 
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The arrangement adopted in America by Messrs. Bell 
and Tainter is very similar to that now shown you, it being 
as follows: 





The mode of measuring the relative intensities of sounds 
emitted by different materials in different arrangements is 
very interesting. The instrument best adapted for the 
purpose is Professor Hughes’ sonometer (such as the one 
before you), but as the actual measurement by this instru- 
ment takes time, I will not delay you by using it: we willl 
rely only upon Professor Hughes giving us, by ear, the 
approximate values. Professor Hughes’ sonometer indi- 
cates, by a graduated scale extending from zero to 100, the 
different intensities of sound. Mr. Tainter has adopted a 
different arrangement to give the same comparisons. The 
following diagram will explain Mr. Tainter’s plan: 





Two tubes K are connected to un india-rubber tube M, 
at the end of which is an ear-piece. When the sounds 
emitted in two cases (one at the end of each tube) are of 
equal intensity, the comparison is simple ; but if one sound 
is louder than the other, the case emitting it has to be 
moved further away, until a point of equal intensity is 
reached. Direct measurement is obtained by the ear, and 
the relative intensities are compared by the positions of the 
cases on a graduated scale. 
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Having shown that the sounds are due to the impact of 
waves of radiant energy, let us see if they cannot be 
improved. It is quite evident that if the sounds be due to 
the expansion and contraction of the air contained in the 
case, then, if by any means we can in the same periods 
increase the temperature within that case, we shall increase 
the extent of those contractions and expansions. I have 
already explained that, when rays of radiant energy fall on 
lampblack, they are converted from radiant heat into 
thermometric heat. Now if we take a clean case (here is 
one) and attach it to the tube, we may assume that no 
sound is given; but Professor Hughes will perhaps kindly 
Bay. 

Professor Hughes: 
intensity of about 5. 

Mr. Preece: That is owing to the case not being per- 
fectly clean. If we now black the same case with fumes 
of burning camphor —_Mr. Stroh does so|—we will note 
the difference. 

Professor Hughes: I estimate the intensity of the 
sound now emitted at 50 or 45 increase above the last 
experiment. 

Mr. Preece: M. Mercadier and Mr. Sumner Tainter 
have, by totally different experiments, confirmed this effect 


There is a very weak sound, of an 





of coating the case with lampblack. M. Mercadier 
employed a test tube, such as the one I now hold, which 
contains a piece of mica coated with lampblack. If the 


test tube be held in the path of the intermittent oxyhydrogen | w 
light, and the hearing tube attached to it, we shall get 
sounds. 

Professor Hughes: Yes; the sound is very intense, but 
is immediately cut off by squeezing the hearing tube. 

Mr. Preece: If we substitute a larger test tube con- 
taining a piece of wire gauze (for that containing the mica), 
covered with lampblack, as employed by Messrs. Bell 
and Tainter, Iam in hopes that the sound will be suffi- 
ciently loud to be heard by all the members present. [This 
was so. 

Another form of the same kind of experiment is that of 
using a glass flask coated inside with lampblack. But 
Messrs. Bell and Tainter have gone still further, and, 
instead of using lamplack, they have placed worsted in the 
test tubes. I have here tubes containing worsted of 
different colours, and, as Bell and Tainter have shown that 
according to the quantity of beat which each of the colours 
ought to radiate from this degradation of radiant energy 
into thermometric heat, so is the effect produced. We will 
try one or two of them. 

The tube not containing any worsted, 
now under experiment. 

Professor Hughes: | should think the sound is about 75. 

Mr. Preece: Blue worsted. 


but lampblack, is 


Professor Hughes: 10. 

Mr. Preece : Green worsted. 

Professor Hughes: Say 13. The sounds are very light. 
Mr. Preece : Yellow worsted. 

Professor Hughes: 20. 


Red worsted. 
Not so loud 


Mr. Preece: 
Professor Hughes : 

pected : about 20. 
Mr. Preece: Black worsted. 

Professor Hughes: Very loud : 40 or 50. 

Mr. Preece: That series of experiments affords direct 
proof that the intensity of the sounds varies with the power 
which the substance bas to convert the rays of radiant 
energy into thermometric | Mr. Graham Bell also 
proved that the loudest sounds were produced from sub- 
stances in a loose, porous, spongy condition, and from 
those that have the darkest or mostabsorbent colours. He 
has experimented with sponge, spongy platinum, cotton, 
cork, and a host of other materials, and says that in some 
cases ‘‘the sound was so loud as to be actually painful to 
the ear.”’ 

Cannot these effects be produced by other means ? 


as I should have ex- 





1eat. 





Instead 





of using tubes, and flasks, and cases, | tus take tle 
case which has inside it a spiral of thin platinum wire. If 
currents of electricity pass through that wire, for every 


current sent the wire becomes heated in direct proportion 
to the strength of the current passing, and if that be so, 
we ought to get the same effect as has just been shown in 
the tubes. I have a glass tube here uh uining two wires, 
at the top of one of which there is a small coil of platinum 
wire. ‘That coil is in an electric circuit, a wheel-brake 
being used for sending intermittent currents. The wheel- 
brake, or transmitter, is downstairs, and Mr. Kempe has 
now gone to turn it. 

Professor Adams (listening) : 
higher as the wheel 1s more rapidly rotated ; 
that the tube is becoming hot. 

Mr. Preece: If we substitute an ordinary microphone 
transmitter, instead of the wheel-brake, we shall have a 
more delicate arrangement; and, if Mr. Kempe speaks to 
the transmitter, similar sounds will be heard from the 
tube, which is in reality a new kind of telephone. 

Professor Adams: Yes; I heard the names of the months 
and numbers 1 to 20. 

Mr. Preece : That is a telephone based entirely upon the 
production of heat by currents of electricity and the sono- 
rous vibrations induced by that heat. 

To revert to the test-tube experiments, I forgot to show 
you a very interesting experiment of M. Mercadier’s. 
Instead of takirg a dive having one series of holes, we nse 
one having four series of holes in proper progression, and, 
when te rays of light fall intermittently from these holes 
on the test tube, instead of a note a chord is produced. 

Professor Hughes: I can hear sounds, but they only 
form an imperfect mioor chord. 

Mr. Preece (continving): Messrs. Bell and Mercadier 
have made one step in advance, and with that cnrious 
simultaneity that oftens follows scientific men who are 
pursuing the same path, their results were published in 
Paris on Monday night last at the same time when they 
both announced that they had succeeded independently of 


1 can hear sounds which go 
I can also feel 





ach other in transmitting articulate speech by the aid of 

a lampblacked surface and the rays of the sun. The 
following diagram shows the arrangement of their experi- 
ment : 


It is a somowhbat similar arrangement to that of the 
photophone. The rays of the sun fall upon a silver disc 
which, when vibrated by the voice, varies the form and 
character of the rays which fall upon a lampblacked surface 
at adistance. The distance is not given, but it must have 
been something beyond the reach of the ordinary voice. 
M. Mercadier, in a letter I have just received from him, 
says that ‘* he presented to the Academy of Science a note 
on the reproduction of the voice by the aid of the thermo- 
phone. At the same time there arrived a memoir from 
Grabam Bell indicating that he had equally succeeded on 
his side in reproducing the voice without seleniam and 

without electricity. We have therefore, both of us, with- 
out knowing it, at the same time arrived at the same 
result. It was the day after your visit that I made the 
experiment.’ 

Mr. Graham Bell has also sueceedad in replacing the 
selenium in his photophone by means of a lampblacked 
cell. He has coated glass with a thin coating of silver, 
and has scratched on the glass a zigz»g curve, separ: ating 
the glass into two parts, which are connected by means of 
a thin layer of lampblack. This arrangment he puts into 
the photophone in the same manner that he inserted the 
selenium cell, and by its aid has succeeded in hearing 
sounds and words. +" Shelford Bidv ell (another earnest 
worker in this field) has also tried tis experiment, but 
has not succeeded ; Mr. Stroh bas bees equally unsuccess- 
ful; and the only way in which I can account for Graham 


Bell’s success is, that he has been forti:nate in ms aking his 


experiments at Washington, where the rays of the sun are 
more powerfully charged with radiant energy than those 
with which we have been able to experiment with. 

I will only delay you a little longer, to explain to you the 
theory which I offer as accounting for these phenomena. 


I conceive that the cause of these phenomena must be | 


common to them all, and a theory can only be satisfactory 
| which will account for all of them without exception. Mr. 
Graham Bell in his last paper has attempted a theory 
which I am bound to confess I cannot accept, and I ques- 
tion very much whether it will be generally accepted. 
looks upon lampblack as a sponge, which becomes enlarged 
when warm and contracted when cold ; that as this sponge 
expands and contracts it squeezes out air or allows air to 
come into it ; and that it is the expansion and contraction 


of this spongy mass which throws the air into motion and | 


produces sonorous vibrations. That theory Mr. Graham 


Bell has adopted and enlarged upon; but [ must confess | 


that I do not agree with it. 
Starting from the radiometer, and from the theory that 
I gave you of that instrument, I want you to fix your | 
mind’s eye next on the motion of the molecules. 


He | 


The last instrument and fact I have to bring be Sine you 
which Professor Bell has C7 to science is the spectro- 
phone. He has succeeded, by the aid of this instrument, 
in exploring the ultra-red portion of the spectrum which has 
hitherto been beyond the reach of our senses. Intermittent 

rays of light pass through the collinator, through the prism, 
to atube containing wire netting lampblacke 1 -this bei ing 
substituted for the eyepiece—and by this means Mr. Graham 
Bell has been able toexplore by the ear a portion of the 
— that has hitherto been a terra incog. As far back 
as 1842, Dr. J. W. Draper, of New York, discovered that 
there was a dark region of the spectrum to be explored. He 
discovered three dark lines, which he called alpha, beta, and 
gamma. Last year Captain Abney succeeded in photo- 
graphing this region of the spectrum, and now Mr. Graham 
Bell has explored it with his spectrophone. His results 
show that the maximum sound is given in different parts of 
the spectrum according to the quality and charact r of the 
materia] used. For instance, he finds with lampbiack (as 
we have found in England) that the maximum sound is 
given amongst the ultra-red rays low down in the spectrum, 

With red worsted he finds that the maximum effect is given 
inthe green, and it is just in that part of the green 
spectrum where the red becomes black. If any of you 
have ever moved a red subject in the field of a spectrum, 
you will have found that when you got into the green the 
red became black, and there it gives the maximum sound. 
Just in the same way, where you take a green substance 
and move it in the spectrum, you will find that in the red 
portion it becomes black, and there it gives the maximum 
sound. The following is the Table of the distribution of 
heat in the spectrfm arrived at by Bell's exploration : 
Lampblack on ” Maximum ultra red. 


Red worsted ais me green. 
Sulphuric ether a red. 
lodine a green. 
Peroxide of N. ai blue, 
Selenium ... in red. 

With regard to these experi nts, Mr. Graham Bell 





says: ‘Although the experiments so far made can only be 
considered as preliminary to others of a more refined 
nature, [think we are warranted in concluding that the 
| nature of the rays that produce sonorous effects in different 
substances depends upon the nature of the substances that 
are exposed to the beam, and that the sounds are in every 
case due to those rays of the spectrum thatare absorbed by 
the body.”’ 

Professor W.G. Adams : I need scarcely ask you to pass 
a vote of thanks to Mr. Preece for bia communication, seeing 
that you have already signified your approval by the way 
you have received it. Mr. Preece has given us an account 
|of the principal results which have been arrived at by 
various investigators, and in his last few remarks has given 
us some very icteresting facts which Professor Bell has 
discovered with regard to the spectram. I will not further 
occupy your time with uny remarks of my own, but invite 
discussion on this interesting subject. 

Dr. Moser: As time has very much advanced, I shall 
mention only the result of investigations I have made with 
the selenium photop yhone. I melted selenium on copper 
| plates, and annealed it; in short, I treated it in the same 
manner ia which I had obtained photophonic cells yielding 
a good sound. Then I observed that the selenium, or 
rather the Cu, Se, split off from the copper plate, so that 
there remained between the copper and the selenium only 
a very imperfect and slight contact. In the selenium 





In the radiometer we have an expe~iment that gives us| cell this contact is influenced by radiation, and thus 
ocular demonstration of the existenve of the motion of | the selenium photophone is nothing else than a micro- 


molecules. The contact of the 
surface prod ices motion of that air. 
the vanes of which are inclined at an angle, 
these vanes is affixed a flat dise of mica. The dise has no 
connexion whatever with the vanes of the radiometer ; 

but if there be 
those vanes, that shower of molecules must 
dise, and cause it to rotate in an opposite direction to the | 
motion of the vanes. [A candle was then brought near to 
the radiometer, containing the inclined vanes and dise of 


liere is a radiometer 


air on the lampblacked | phone. 
;| phone which 
and above | 


a shower of molecules from the surface of | 
t strike the flat 


It most similar to that form of the micro- 
been described as the thermoscopc. 
deny that radiation will influence the con- 
ductivity and the energy of the selenium in its four 
allotropic modifications. But in the essential part the 
efficiency of the photophonie selenium receiver is the same 
as that of any other microphone (thermoscopic) receiver. 
As to the radiophonic phenomena no reason to 
| separate the selenium from all thei I think we 
have to join it rather to all these bodies, the effect of 


is 
has 


jt do not 








mica, and the result was as described—a rotation of the} radiation on which Mr. Preece has just now so clearly 
dise in a direction contrary to that of the vanes.| If any | demonstrated, and thus, [ believe, there is no hope of 
experiment conld possibly carry conviction into men’s | discovering any unknown power or new relation of forces 


minds, it is this beantiful one of Mr. Crookes’. 
I say that when the rays of radiant energy fall on the 
black moss they convert it intoa warmer substance, and in 


that condition the molecules of air strike it and rebound with | cated directly to the air, 


increased velocity, thus prolucing greater pressure, which | 
causes the air to exp: and. The air in expanding strikes the | 


| 


in the selenium. 

Mr R. E. Crompton: I should like to ask Mr. Preece if 
he really means that the intermittent radiance i . communi- 
and not indirectly by means of 
the walls of the confined chamber, one side of which is a 
piece of glass? Does he mean that the molecular disturbance 


tympanum of the ear, which responds to these expansions, | which takes place in the walls of the chamber does not play 


which are nothing more nor less than 
tions. If we fill (as indeed I ought to have done) one of | 
the test tubes with the dark heavy smoke of camphor, 


precisely the same effect would have been noticed. ‘The 
sounds would have been produced by the molecules of 
air striking the surface of the smoke and flying away with 
increased velocity. 

Tobacco smoke under similar conditions gives similar 
results. If, instead of smoke, absorbent gases were 
used, the result would still be the same. Here is a 
clean flask out of which we will try to get sounds. 
If it be perfectly clean, and the air perfectly dry, we 
ought to get no sounds, becanse there is no surface upon 
which the rays of radiant energy can become converted 
thermometric heat. [There no sounds appa- 


into were 
rent.) I[ will now put some ammonia in the flask, and 
| when the ammonia has evaporated the flask will con- | 


tain vapour of ammonia, which will provide a substance for | 


| the rays of radiant energy to fall upon, and be converted | 


into thermometric beat, and sounds should be emitted. 
Professor Hughes : Yes ; the sound is quite distinct now. 
Mr. Preece: By this theory we account in a very simple 
way for the remarkable property that vapour of water, of 
sulphurie acid, of ether, ammonia, and many others, as Dr. 
Tyndall has shown, are absorbents of heat rays. 


sonorous ribra- | the leading part in producing the sound that we hear in the 


ear- pie ce 

Again, Mr. Preece says that no measurable expansion 
of the substance receiving the intermittent radiance has 
yet been observed. No doubt the molecular movements 
giving the sounds can hardly be dignified by the terms of 
expansions and contractions, which latter movements are 
the sum of the increased or diminished amplitude of swing 
of the whole of the molecules forming the substance. It is 
noticeable that the substances which appear to give the 
loudest sounds are those which appear to conduct heat — 
in other words, communicate the heat vibrations the 
slowest. The molecular movements we are now discussing 
may be movements simply of the surface molecules, may be 
very considerable, and yet be utterly unobservable by any 
instruments we have at present. One would imagine that 
the first effect of intermittent radiance striking on the sur- 
face of the diaphragm would be that the molecules on its 
surface would have the swing of their motion amplified, 
and that this alone would be quite sufficient to communi- 
cate vibratory movement to the air, without the molecules 
throughout the body of the substance having to be set in 
motion ; and it is not until the amplitude of the whole of 
the molecules is increased that measurable expansion can 
at all be obtained. 
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Mr. W. H. Preece: Witt regard to the question asked by 
Mr. Crompton, I had hoped that I had made it perfectly 
clear that my theory was that the walls of the air space 
played the fundamental feature in the phenomena, and that 
the rays of radiant energy which passed through, without 
having the least effect or influence directly on the air mole- 
cules, converted the walls of the containing space into a 
warm surface, and that, owing to the warming of that sur- 
face, greater motion was imparted to the molecules of the 
air in contact, which caused variations of pressure, and so 
produced sonoreus vibrations. Seeing that this first essen- 
tial feature of this production of sonorous vibrations is 
that there shall be a surface, whether it be the lampblacked 
interior surface of a wooden case, whether it be the worsted 
placed inside the tube, whether it be the lampblack depo- 
sited upon the side of a flask, or whether it be a wire gauze 
coated with lampblack, the existence of lampblack, or some 
such absorbent matter, is the fundamental feature of the 
phenomena—it is the spot where the radiant heat is con- 
verted into thermometric heat, and where the play of 
the molecules is produced that results in sonorous vibra- 
tions. 

Next, as regards the measurement of molecular motions. 
The most delicate, the most sensitive instrument that we 
possess for the detection of minute motions is the micro- 
phone. The microphone, as you all have heard, has succeeded 
in making the motion of a fly appear like the tramp of a horse 
across a bridge. That may have been the mere exaggeration 
of a penny-a-liner, but the fact is that whatever motion 
exists to produce sonorous vibration is detectable by the 
microphone. We have not succeeded, by the most delicate 
tests, in proving the existence of any molecular motion in any 
hard substance we have experimented upon, but Professor 
Bell has succeeded with a microphone—a Blake transmitter 
—in obtaining soands, but that was due no doubt, as I 
have said, to the intense rays of the sun at the time of 
the experiment. I have not the slightest doubt whatever 
that there is vibration in these diaphragms (I have said so 
in the paper I read before the Royal Society), but what I 
do say is that the sounds which I have rendered evident to 
you to-night are not due to the vibration of diaphragms, 
but are simply due to the expansion and contraction of air, 
owing to the formation of heat on the wall space that con- 
tains that air. 

A hearty vote of thanks was accorded to Mr. Preece for 
his communication. 


NOTES FROM THE NORTH. 
Giaseow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday’s pig iron 
warrant market opened very dull in the morning, and 
prices fell to the extent of 2d. per ton, but a slight recovery 
took place near the close, and the final quotations were 14d. 
per ton under those of the preceding day. In the morning 
business was done at from 46s. 10d. down to 46s. 84d. cash, 
and from 46s. 11d. to 46s. 10d. one month; and the close 
of the market was buyers at 46s. 9d. cash and 46s. 103d. 
one month. The tone of the market was rather better in 
the afternoon, and the quotations were 46s. 8}d. to 46s 94d. 
cash and 46s. 10d. one month; and the market closed with 
sellers asking 46s. 9d. cash and 46s. 10d. one month, and 
buyers near. Friday’s market was somewhat weak at the 
opening, but the close was rather firmer, and the closing 
quotations were ld. per ton over those of Thursday, though 
over the week there was a decline of 9d. per ton. Business 
was done during the forenoon at from 46s. 8}d. to 46s. 10d. 
cash, and from 46s 11d. one month, the market closing 
rather buyers at 46s. 10d. eight days and 46s. 11d one 
month. In the afternoon from 46s. 103d. to 46s. 10d. cash, 
and from 47s. to 46s. 1ld. one month were the quotations, 
the market closing with sellers at 46s. 10d. cash and 46s 
114d. one month, and buyers offering id. per ton less. The 
warrant market was dull at the opening on Monday, but it 
afterwards improved, and closed at about id. per ton over 
Friday’s closing quotations. There were transactions 
during the forenoon at 46s. 9d. to 46s. 10d. cash, and from 
46s. 104d. to 46s. 114d. one month, and there were sellers at 
the higher quotations at the close of the market, and 
buyers near. A certain degree of steadiness was mani- 
fested in the afternoon, and only a restricted business was 
done at 46s. i0d. and 46s. 104d. cash, and at 46s. 114d. one 
month, the close being sellers asking 46s. 10}d. cash and 
47s. one month, and buyers offering 4d. per ton lower. 
Yesterday’s warrant market was duller, and prices closed 
14d. per ton lower than on Monday. Business was done 
in the course of the forenoon at from 46s. 10}d. down to 
46s. 9d. cash, and from 46s. 11}d. to 46s. 10d. one month ; 
and at the close there were sellers at 46s. 9d. cash and 
46s. 103d. one month, and buyers near. The afternoon 
market was dull, only three lots changing hands—two at 
46s. 9d. cash, and one at 46s. 10d. one month, the close 
being rather buyers at these prices. The market opened 
firm this forenoon at 46s. 1ld. cash and 47s. 1d. one month 
paid ; then the quotations were 46s. 104d. and 46s. 10d. 
cash to 46s. 114d. one month, the close being rather sellers 
at 46s. 10d. cash, and buyers near. In the afternoon a 
moderate amount of business was done at 46s. 10d. to 
46s. 94d. cash, and at 46s. 11d. to 46s. 103d. one month ; and 
at the close there were buyers offering 46s. 9d. cash and 


sellers asking 46s. 10d. There has been comparatively little’ 


business done by speculative buyers for some days past, as 
they appear to be inclined to await the turn of events. As 
there is now a feeling of hopefulness spreading throughout 
various branches of industry, consumers of pig iron are 
being encouraged to cover their wants more freely, and the 
hopeful feeling is also calling forth many new orders. It 
seems that some new orders are about to le placed on 
account of several undertakings which have been hanging 
for some time. For the present, however, the heavy pro- 
duction, which still continues, does not seem to exert the 


that the greatness of the production may bring down prices 
to some extent, notwithstanding the improved feeling, yet 
it does not appear as if the market would recede to any 
great degree ; besides which, it is confidently believed that 
the prices of pig iron would materially increase if the 
harvest in this country and in America should prove to be 
a goodone. There is a quieter demand for the United 
States and Canada, but rather more buying for the Con- 
tinent is reported. A good steady demand for Cleveland 
pig iron is showing itself, and for the last few weeks the 
arrivals have been heavy. Hematite pig iron is being 
offered at somewhat easier prices, although they are still 
5s. or 6s. per ton from the lowest point. Up till the present 
there does not seem to be any likelihood of a diminution in 
the make of pig iron taking place just now, although it is 
not desirable to be too confident on that point, as the 
Cleveland ironmasters are talking of sending a deputation 
of their body to request of the Scotch ironmasters to con- 
sent to make a general reduction in the make to the 
extent of 10 per cent. Apart from that movement, how- 
ever, all fear of any blast furnaces being put out is now 
quite dispelled. Of conrse, the stocks continue to increase 
rapidly. The increase in Messrs. Connal and Co.’s public 
warrant stores has been about 75,000 tons during the past 
six months ; and with the quantity in the makers’ yards 
it is thought that the total increase over that period may 
be about 150,000 tons. The shipments over the same 
period have been about 108,000 tons less than in the first 
half of last year. Last week’s shipments amounted to 
13,095 tons as against 12,527 tons in the corresponding 
week of last year. ‘There are still 120 blast furnaces in 
operation, of which six are producing hematite pig iron. 
A year ago there were 116 in blast, and two years ago only 
90 were at work. 


The Finished Iron Trade.—Rather more firmness is 
again showing itself in the finished iron trade, and a good 
business continues to be done. In some instances the local 
works are a good deal pressed with orders, and they are 
likely to be so for some time to come. It is said that there 
are several cases where orders are only being closed at an 
advance of 2s. 6d. per ton for plates and angle bars. Reports 
are coming to hand every now and then of new shipbuild- 
ing orders being placed on the Clyde. One of the latest 
announcements is that Messrs. Scott and Co., Greenock, 
have contracted to build seven small steamers for the 
Cochin-China trade, and a steamer of 3800 tons for a Mar- 
seilles firm— the engines in all cases to be supplied by the 
Greenock Foundry Company. Inquiries are being made 
az to the terms for some steel vessels that are being 
thought of. 


The New Financial Arrangements for the Forth Bridce 
Scheme.—The directors of the Forth Bridge Railway Com- 
pany, in issuing a circular to the shareholders of the 
company calling a special meeting to approve of the with- 
drawal from Parliament of the Forth Bridge Railway 
Abandonment Bill, state the circumstances which have 
led to the calling of the meeting and the taking of what 
1s described as a somewhat unusual step. Petitions against 
the passing of the Bill were presented to the Huuse of Lords 
by the Great Northern, North-Eastern, and Midland Rail- 
way Companies. In the mean time the boards of these 
several companies, having instructed their respective engi- 
neers to report upon the question of the practicability of 
designing a bridge across the Forth at Queensferry which 
would be satisfactory to the Board of Trade and to the 
public, had completely assured themselves on that point ; 
and recognising, as they had done throughout, the great 
importance of the bridge as a part of the East Coast and 
Midland through routes, resolved to reconsider the question 
of their guarantees, with the result that, instead of the 
original guarantee conditional on the makingfof the bridge, 
they undertok, subject to the consent of their respective 
companies, to guarantee absolutely a fixed and perpetual 
dividend of 4 per cent. per annum on the share capital of 
the undertaking, in the proportion of 37} per cent. by the 
North-Eastern and Great Northern in equal proportions, 
324 per cent. by the Midland, and 30 per cent. by the North 
British Company. The effect of this proposed arrange- 
ment will be to relieve the shareholders of any liabilities 
which they may hav® incurred in connexion with the bridge 
designed by the late Sir Thomas Bouch, and to insure 
them, instead of a dividend of 6 per cent, contingent upon 
the completion of the bridge, a guaranteed dividend in 
perpetuity at the rate of 4 per cent. per annum from the 
date of payment of the respective calls. A result so 
infinitely preferable to the loss involved in the liquidation 
of the company commended itself at once to the directors, 
and the great bulk of the shareholders to whom the terms 
have been made known concurring, the meeting has been 
called in order to obtain the formal assent of the proprietors 
to the withdrawal of the Abandonment Bill. It should be 
mentioned that the agreement provides that the board of 
the company shall in future consist of two members appointed 
by each of the guaranteeing companies and two members 
representing the shareholders, and a Bill to confirm the 
agreement and otherwise will be introduced into the next 
session of Parliament. 


Clyde Shipbuilding Trade.—This branch of the trade 
continues to be very bu<y, and the turn out of new work 
last month from the various shipyards was very large, 
though not equal to that of the month of May. The 
tonnage launched last month was 7886 tons over that of the 
corresponding month of last year, and exceeds that of any 
corresponding except June, 1874 The past half-year, 
however, shows the highest tonnage ever built in one six 
months, exceeding the first half-year of 1880 by 44,670 tons, 
and of even 1874 by 27,670 tons. Four large steamships 
were launched during June that made up fully 15,000 tons, 
or one-half of the total tonnage launched. During the last 
six months 117 vessels were launched on the Clyde, of a total 
of 156,670 tons. There are now 123 vessels in course of 





depressing influence on prices that might otherwise have 
been expected, and althongh it is not at all improbable 


Traffic Facilities at the Greenock Harbours. — Last 
Friday evening, a deputation of the Greenock Harbour 
Trustees left Greenock for the purpose of making a tour 
round several of the principal ports of England and Scot- 
land, their object being to make an inspection of the 
various methods for expediting the loading of coal, the 
general cppliances used in connexion with barbour traffic, 
warehouse accommodation, &c. Amongst the English 
ports, visits were to be paid to London, Liverpool, and 
Bristol. The deputation was accompanied by Mr. W. R. 
Kinipple, tbe harbour engineer. 

The Steel Works Hammermen.—The dispute between 
the Steel Company of Scotland and the hammermen whom 
they formerly employed still continues. An action of 
ejectment was raised yesterday in the Hamilton Sheriff 
Court against those men who occupy the company’s houses 
at Newton, and still remain on strike; but the case was 
not closed when the Court rose. 

QUEENSLAND RAILways.—The tender of Messrs. M‘Der- 
mott, M‘Cormack, and Stewart, for the construction of 
the second section of the Bundaberg and Mount Perry 
Railway, for the sum of 103,9531., has been accepted by the 
Queensland Government. 











PrevuRHIWCEIBER.—The inhabitants of Peurhiwceiber are 
greatly inconvenienced by the want of a railway station. 
The Peurhiwceiber Navigation Coal Company (Limited) 
have sunk some of the largest and fincst steam coal pits in 
the county of Glamorgan, and nearly 1200 men are 
employed at the colliery, while the daily output of coal is 
nearly 1000 tons. The works are situated nearly midway 
between Mountain Ash and Aberdare Junction, which are 
the nearest railway stations to the said place, and it takes 
fully three-quarters of an hour to reach them. The 
constant complaint of the inhabitants and the numerous 
visitors is the great and necessary want of a railway 
station. The coal (4 ft. Aberdare) is equal, if not superior, 
in quality to any shipped in the port of Cardiff. One 
hundred and fifty houses are already erected, aud others 
are in rapid course of construction. The place is so situated 
on the Aberdare branch of the Taff Vale Railway that it 
would be a very easy matter to erect a station. 





Smoxe ABATEMENT.—The Board of Trade has officially 
declared the exhibition of smoke-consuming apparatus, 
fuel, &c., to be held at South Kensington, October till 
November 26, to be ‘‘ calculated to promote British indus- 
try and prove beneficial to the industrial classes,’’ thus 
conferring protection on all inventions exhibited during tle 
time of exhibition and for six months afterwards in (virtue 
of the Protection of Inventions Act, 1870). The Secretary 
of the Admiralty, Mr. Trevelyan, has also forwarded a com- 
munication promising that the Admiralty will favourably 
consider application for trials of apparatus, at one or other 
of the dockyards, in case the size and character of the 
appliances shown in particular cases should exceed the 
capabilities of the testing places already provided. These 
communications were read at a special meeting of the com- 
mittee, Mr. Ernest Hart in thecbair. Present among 
others—Sir Frederick Pollock, Sir A. Brady, Lady Borth- 
wick, Miss Shaw Lefevre, Professor Roberts, F.R.S., Mr. 
Atchison, Miss Kate Potter, and Mr. W.R. E. Coles (honorary 
secretary). At the same meeting it was resolved that a 
public meeting should be held to report progress aud to 
inform the public and all interested of the forward state of 
the existing arrangements, and a hope was expressed that 
the Duke of Westminster, president of the society, would 
allow the meeting to be held at Grosvenor House. It was 
mentioned that in addition to premiums conferred by the 
committee a series of extra prizes would be arranged, 
including a ‘‘ Ladies’ Prize’ for the best smoke-consuming 
domestic grate, and that Mrs. Rathbone, of Kensington, 
had {headed the latter prize with with a subscription of 
10 guineas.—T' mes. 

THE AVONSIDE ENGINE CoMPANY (LIMITED).—In the 
Chancery Division on Saturday, before Mr. Justice Fry, a 
petition having been filed for the winding up of the 
Avonside Engine Company, Mr. Glasse, Q-C., on behalf 
of the petitioner, applied for the appointment of a 
provisional liquidator for the purpose of paying wages 
due that afternoon. The learned counsel stated that 
there were upwards of 900 men employed at the works, 
and unless they got their week’s wages there was great 
risk of their services being lost and the business being 
stopped. Mr. Everett, for the company, was instructed to 
consent, as there were very heavy contracts in hand, and 
it would be a serious matter if the works should be stopped. 
Mr. Glasse proposed that the provisional liquidator, on his 
undertaking not to receive anything, should proceed to 
act at once, without waiting for the drawing up of the 
order. All that the gentleman would have to do at present 
would be to put his hand into his pocket and take ont 
10001. for the payment of wages. Mr. Justice Fry made 
the order, but fobserved that he could not authorise the 
provisional liquidator to pay anything more than the wages 
or to receive anything till his security had been completed. 
Mr. Henry Spain has issued a circular notifying his appoint- 
ment as provisional official liquidator in respect to the 
affairs of the company, and stating, ‘‘ From the position of 
the company’s affairs at the present time it is so manifestly 
in the interest of all parties that the works should not be 
closed until the contracts in hand have been completea, that 
I have obtained the sanction of the Court to my providing 
the necessary funds to pay the wages, amounting, to about 
10001. per week, and I shall tzke such ohter steps as the 
Court may permit to purchase the further material required 
to complete the construction of between forty and fifty 
locomotives now in process of manufacture. The expendi- 
ture on these engines amounts already to upwards of 
50,000/., which sum would be almost entirely lost should 





construction, in addition to those simply under contract. 





the works be allowed to stop.” 
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WORSSAM’S GENERAL WHEELWRIGHT. 


CONSTRUCTED BY MESSRS. S. WORSSAM AND CO., ENGINEERS, LONDON. 
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DIRECT-ACTING 


UCTED BY MESSRS. A. 


STEAM PUMP. 


SHANKS AND CO., ENGINEERS, ARBROATH. 





| necessity for setting out the mortises. The mortising 
tool is inserted into the opposite end of the cutter block 
spindle, and the work is advanced to it by a suitable 
arrangement. The cutter block for planing revolves in 
bearings in the side standards, a light cast-iron table 
with fence covers it, which can be turned over out of the 
way when not required. For chamfering, two semi- 
circular adjustable guides or tables are fixed above the 
cutters, and the stuff to be operated upon is passed 
between them. 

For tanging spokes, the nave, after having the spokes 
driven in, is clamped by a screw having vertical and 
| lateral adjustments to suit the length of the nave and 
diameter of the wheel. The nave and spokes are rotated 
|on the screw mandrel and the spokes are separately pre- 
sented to the action of the cutters, which are fixed in a 
chuck screwed to the end of the cutter-block spindle. 
| Each spoke is held in place by a clamp and with screw 
}and handwheel; a handwheel with rack and pinion 
serves to advance the spoke to the cutters. The table 
carrying the headstocks can beraised and lowered, and a 
simple arrangement is provided to cant the table to suit 
the required ‘‘dish” of the wheel. Altogether this 
machine is of a very useful character, and we have 
pleasure in bringing it to the notice of our readers, espe- 











WE annex an engraving of a new type of direct-acting 
steam pump, which is being constructed by Messrs. 
Alexander Shanks and Son, of Arbroath, and examples 
of which will be exhibited by them at the Royal Agri- 
cultural Society's Show at Derby next week, In our 
illustration A is the steam cylinder, and B the slide 
valve, a rod connected to this valve carrying the two 
pistons C C, which move in the cylinders DD, Extend- 
ing through each cylinder cover, and along the whole 
length of the cylinder, is a steam passage E, which com- 
municates with the valve chest H, while J J are the 
steam ports for the small cylinders D D, K K the steam 
ports for the main cylinder A, and LL exhaust ports, | 
The piston rod N extends through both ends of the} 
cylinder, and F F are steam ports extending through | 
this rod. 

The action of the arrangement is as follows: In our 
engraving the parts are shown in the positions they 
would occupy if the piston G had just completed its 
stroke from left to right. In this case the ports F are 
in communication with the passage E, steam ports J, 
and steam is thus allowed to pass into the right-hand 
cylinder D, thereby causing the piston C in that cylinder 
to be moved towards the left, carrying with it the slide 
valve B. By this movement of the slide valve the steam 
is admitted to the right-hand end of the main cylinder 
through the port K, and the pump will then make a 
stroke from right to left. This cycle of operations is 
repeated at the end of each stroke. 

It will be noticed that the exhaust ports L L open 
into the cylinder at some distance from the ends, the 
effect being that as soon as the piston passes the exhaust 
port at the end of the cylinder which it is approaching, | 


' for mortising and boring the naves. 


a quantity of steam is shut into the cylinder, thus form- | which is fitted with a dividing plate, which obviates the 


cially to those interested in this special class of tools, 





ENGINE TRIALS. 

WE give below the extracts from the report of Mr. 
| Niel McDougall, the engineer-in-chief of the Boiler 
a cushion, and preventing the piston from striking | Insurance and Steam Power Company, to which we have 
cylinder end. Feathers are provided across the | referred in our article on page 39 of the present number. 





ing 
the 


ports L to prevent the edges of the ports from being | ** Outside the region of * philanthropic”’ engineering, 


caught by the piston when moving over them. An| when a correct conclusion as to the relative efficiency of 
external handle is provided for moving the slide valve at | two different types of engine is desired to bo arrived at, 
starting, &c. examples for comparison are chosen in which the condi- 

Messrs. Shanks and Son are also making this steam | tions of working are similar ; and, following the ordinary 
pump in a vertical form for boiler feeding purposes, and | practice, I have compared two engines, B (compound) and C 
we shall have more to say about it next week when | (Simple expansive), working through the same range of 
dealing with the Derby Show. In the meanwhile we mperatare, —- which, therefore, the weight of steam 
may remark that the whole arrangement is very simple expended per indicated horse-power should be the same, 

J g y sunpte. | presuming the steam to be as efficiently used in one case as 

gE RAE |e the type of boil lying steam to th h 

" ae sie vite sides . ‘ The type of boiler supplying steam to the engines is the 
W ORSSAM S GENERAL WHEELWRIGHT. | same in both cases, the boilers of the compound engine 

We illustrate on the present page a very useful machine | having, however, an important advantage in the larger 
manufactured by Messrs. S. Worssam and Co., of Oakley | capacity of the steam space and dimensions generally in 
Works, Chelsea, which is capable of performing a variety | proportion to the power developed. So far as the boilers 
of operations required in a wheelwright’s shop, such as | Were concerned, therefore, the probabilities were in favour 
shaping, chamfering, boring, and mortising various parts | f drier steam being delivered to the compound than to 
of carts, wagotis, thrashing machines, and boring naves, | = oo oF oast — these ————. then, 
tanging spokes, &c. Although this machine is a com- the wags ee will be seen on reference to 
Gieaitom of cocendl, % fs Gn fitenied te bs ai Table III, line 25, was 2.86 with the compound, and 
seas secipten —ategae eae , Intended to be used 10 | 9.35 lb. per indicated horse power per hour with the simple 
preference where there is sufficient work to keep sepa- engine. If the comparison were to end here, as in the 
rate machines employed. But in cases where the amount | Steam Users’ Association Report, it would appear that 
of work does not warrant the adoption of individual | the simple engine was the more economical, whereas the 
machines, the one in question will be found of great | reverse was the fact, its apparently superior performance 
service and will economise labour and facilitate produc- | being dae to the higher efficiency of the steam generating 


tion. The machine consists of three parts. The first | apparatus, and to the superior quality of coal used. This 
or central section comprises the arrangement for cham- | 





will be seen from - results ee in line 18, Table III., 

fering and planing. The second, shown on the left of | the, consumption of water being 20.5 lb. in the simple 
- : . “ : 7 -_ | engine, against 18.91b. per indicated horse power per hour 
the illustration, is for tanging —- and cn oo ‘in the compound. Having regard to the low ratio of expan- 
porting na + esata lh tg a sf es eigincd 4 sion in the simple engine, the performance is, however, a 
a ‘ , ving centres, one 0 one, and the result was no doubt favourably 


ry &' 
| influenced by the high piston speed, the cylinder being also 
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20 
TABLE II. simple engine of about 1s. per horse power per annum: 
- _ _ = the — ep 1081. and 401. 103., named above, would 
. | es - ay ae a come 135/. and 67/. 10s. respectively. 
No. — | Engine B.—Compound Engine C.—Simple Expansive. ** The system of drivi ing adopted with the simple engine is 
= - ~ - -- _ —- - —_—__—_——_ by ropes, while spur gear is ased to transmit the power of 
Pair of horizontal compound tandem the compound, and engineers will see that the greater cost 
( Corliss valves to high pressure ( Inverted vertical of the power in the latter is due to the greater outlay 
1 Description of engines a < Ordinary slide valves to low pressure ) Corliss valves. ; necessitated for the foundations of the pair of horizontal 
( High-pressure cylinders, steam-jacketted || (Cylinder, steam-jacketted and clothed. tandem engines, and to the greater cost of construction of 
= and clothed » the engines themselves as compared to the single-cylinder 
2 | Cylinders, number ... 5 High EF 20 in > . _ vertical engine, with its single crank and narrow founda- 
3 » diameter ees ? Low . a ; 32 in. tions. If the cost of the much larger engine-house required 
4 , s&troke .. : a we 6 ft 4 ft. for the compound engines were taken into consideration, 
5 "patio of volumes 2.42;1 the comparison would be still more in favour of the simple 
( High-pressure front, ; 3 in, r ; engine. A point also well worth consideration is that the 
6 | Piston rods, diameter ons | Low ” af 44 § 4} in rate for insurance against breakdown for the compound 
: ie 1¢ ” High pre a 3°” 1 7 engines, on account of there being a pair of engines with 
7 | Clearances in cubic inches one veel Q Low 916 { 1361 their spur wheel, would be considerably more than double 
8 | Clearances, ratio to volume swept by ) | § High pressure, 0176 ; 033 that charged for the insurance of the simple engine, with 
piston “ae Sia Low » 1ST 5 : its rope drum. Pairs of horizontal tandem engines, like 
9 | Steam pipe, diameter | 5¢ in. 5 in. engine B, are very extensively used in the Lancashire dis- 
a _ —_ ; sien pipe, Gum ter 1” iWin trict ; but, as already pointed out, single crank horizontal 
eds ian te 7 (a 7” , 0 ‘One, 26in. in diameter. 2 ft. stroke, | €Mgines of this type are being adopted with the rope-driving 
ach 21 in. in diameter 2 ft. stroke, ) driven from crankshaft by gearing | gear, and, as the first outlay on an engine of this kind is 
12. Air pumps i work d by bell crank from pisto. cro. s- \ } and belt; one double stroke of pump | considerably less for the sane power th: an for a pair of 
. _to 1.54 revolutions of engine, tandem engines—the cost of the power developed will here 
re, each 30 ft. by 7 ft.; in- fy 7 a oa 4 phe my be about the same as in the simple engine. 
\ Yin. in diameter, with ray a B sees aos Sachin wrt Weak. ‘ A form of compound engine, in which the original outlay 
13 | Description of boilers ws one - nine water tubes in each. Working in ing in connexion with Green's econ wile be reduced still nearer to that incurred for engine 
conn-xion with ogee 8 Fagen miser. 144 pipes. (At work about} C, is one which does not yet appear to have been adopted 
ee Ce eae a two years). for mill driving, although extensive experience with it at 
14 | Total grate area in square feet 81.25 64 sea has proved itto bea most efficient engine. It is the type 
15 .. heating surface of boilers (square “a 1609 which applied to a single crank, has been adopted by Mr. 
16 Bens atin sartace of economioe Alfred Holt in his steamers, and app'ied to two cranks, is 
(square fe >t) rn 1270 1526 used in the vessels of the W hite Star Line and in other 
17 | Tota! heating surface of boilers and services. ‘The introduction of a high-pressure cylinder on 
momiser (square feet) ==. . 5 3820 , si26 the top of the present one is all that is required to alter 
8 H. ortargpae hey os in a “-. > Sige 126 square feet Hise equare ees engine C into a compound engine of this kind. But, look- 
a ~ . g Posse log lh aa a 6 square fret 5.79 square feet, ing at the result obtained with the single cylinder, working 
Ratio of grate to heating surface , 1: 488 with steam at so low a ratio of expansion as 4.27, it cer- 
Total stea ace 8 ibie feet 540 cubic feet tainly does not appear to be worth while, at 7! lb. or 80 lb. 
Steam space per LH.P. (at time of tria 1,2 bie feet l cubic foot. pressure, to complicate and add to the cost of the engine 
eee in _ a _ _ 7 7 for the sake of the small saving of fuel which might pos- 
— sibly be obtained by the introduction of the additional 
TABLE III. cylinder. For higher pressures, this type of compound 
—_—<$—$$—_$§ —————________——. ——— -—_-—— — — engine presents advantages which will probably lead to its 
adoption for mill driving ; but there cannot be much doubt 
No annie | Engine B. Compound. that, for the pressures now ordinarily used, the ,ditlerence 
anon ee ~ ~—__— | in economy due to the two different principles of construc- 
1 | Duration of tri 7 5} hours tion—the simple and the compound—is so small in mill 
2 | Total number of revolutions by counter “ 14.710 engines of equally good design and construction, when 
: a ral ~— mix pata alecees B+ ; properly managed and cared for, that a slight difference in 
sire, ae ae S| HLP. cyls. 321). P the efficiency of boilers, feed heaters, or quality of coal, 
5 | Mean indicated horse power 1} LP. eyls 3145 20t8! 635 is sufficient to turn the scale in favour of one or the 
6 \ Mean bo F pressure per indic ator : l other.”’ 
7 4 enser va um per 1uge — ——— — 
4 | Pressures «+ -5 Mean barometer pressure’ : 
9 Mean initial pressure in cylinders — HP. 6 THE POLY P HEMU Tg 
20 | sseasecstures ..f Hen mpeecare of feed al To THe Eprrox oF EXOINEEKINa 
cata UMean temperatare of discharge ay S1r,—I have several t times read osen ith quent interest 
13 Mean ratio of expansion. taking clearance in your lucid and graphic description which was so clearly 
14 { Total weight passed t . 63 expressed that several times it seemed as if there must 
15 | Weigh iperhour . : 12 : have been some official mistake. It is well known that the 
7 | Tot ~ ~ ne od _ It. — pamp 120 sar Sen - mit ~y muted) Lords Commissioners of the Admiralty are so very slow to 
18 | WATER Net weight per I.H.P. per hour, deducting for donkey adopt any new invention, that they get credit for being 
pump “ts 2 is 18.9 1b. 90.5 1b. safe and sure in a steady progress, and were not lik ly to 
19 Weight per L.H.P. per hour, calculated from the} bring out anything that cculd ever be considered as “‘ largely 
Uiagram 15.1 Ib. 18.8 Ib experimental until it is submitted to the test of actual war- 
20 \ Percentage accounted a by indic: : ; 80 91 fare.’’ Whether several of the devices will prove satisfac- 
21 ( — 6 requires ed f ae a ing between tory remains to be tested, such as the six pieces of iron 
Efficiency — oo nee oe Soe p — : enplete ex- | 8 Ih. 8 Ib ballast each 10 ft. in length, and 50 tons in weight, in the 
92 i ‘tual efficiency compared with perfect engine .. 423 9 place where a keel ought to be; these may or may not 
23 otal weight burnt... 9546 Ib 616 Ib unhook when it is desired to drop the iron ballast on the 
24 per hour “ 1818 Ib. 1269 Ib ground, and if the vessel be in shallow water, a 10 ft. length 
25 Total weight burnt pert H.P. per hour . 2.86 1b 2.35 1b of ballast hanging to her hull may prove a dangerous 
26 Tot al weight burnt per square foot of grate per hour 22.37 lb. 19.8 lb appendage. The side turrets of the Inflexible have been 
27 COAL «4 Total weight burnt per square foot of heating sur ig . : gh 
| face ae $ vt 476 Ib 406 Ib found to strain the decks even after one day’s firing, and 
= | i cceitithian al | stuttor te atat (Black mine engine Burgy |in bed weather must keep up a constant heavy torsion 
. | sinssabpneads en pe ¢ Dukinfleld deep pit working alternately on each side. 
29 Percentage of ash . ; al il 8.2 In the North the plan proposed by the Russian Admiral 
eu Wat ool ev aporated. J at observed me aan’ Popoff for oval fixed central barbette batteries, en echelon, 
$1 | Evaporation Equivalent ev. on ion from 100 deg. at 212 deg $92 Ib 033 Ib 7 nappergptlnns A gy cma + seg yeh + mig | passat 
32 Evaporation per square foot of heating surface per able as available for revolving guns working all round 
hour . wi sa : : a 17 Ib 8 Ib. in elliptical curves, as these fixed batteries with diagonal 
The idea 


steam-jacketted, clothed on the sides, and the ends 
cored out. 

* The accuracy of the results obtained on the trials was so 
entirely borne out by the figures obtained from the owners 
of the engines, as shown in line 3, Table 1V., that I did not 
consider it necessary to repeat the trials as in the case of 
compound engine A. Taking these results, therefore, as 
substantially accurate, and comparing them with the outlay 
upon the engines and foundations, together with the cost 
of the coal and lubricants used, the actual cost of driving 
the spinning machinery in each case can be ascertained. 
This is the most important and tangible result which can 
be brought under the consideration of the millowner, and 
it will be seen at once that in the case before us it is in 
favour of the simple engine. There is shown to be an 
actual gain of 4s. per horse power, or 1081. per annum, for 
540 horse power, with the simple engine, when its perform- 
ance is combined with that of the boilers, feed-heaters, and 
coal used in connexion with it. Again, assuming the cost 
of producing the steam for the engines to be the same in 
beth cases, that is, that the compound engine had been 
svevlied with boilers, feed-heaters, and co oal as efficient as 
those used with the simple engine, there would still be a} 
gain of 1s. 6d per horse power, or 401. 1's. per annum in 
driving the machinery named in the second column of 
Table [V. with the simple engine as compared with the 
cost of driving it with a compound engine like engine B. 





‘Further, it will be observed that the steam in the com- 
pound engine was worked more expansively than in engine 
C. It is impossible to say without actual experiment what 
the difference in the performance of the engines would have 
been had they been tried at their most economical rate of 
expansion, but an approximately accurate estimate may 

be deduced from the well-known results of the experiments 
made by the United States Navy Board with the engines 
of the Bache, Rush, and Gallatin. The engine of the Bache 
was of the same type as engine B, the low- pressure cy linder 
in this case being, however, the jacketted owe. ‘The steam 
used in the Bache was 21.97 lb. per indicated horse power 
her hour, with a ratio of expansion of 5.71; but the most 
economical result obtained was that given by the compound 
engine of the Rush, with a ratio of 6.21, which, it will be 
, observed, was slightly less than the expansion in engine B. 
[he consumption of steam in the Rush was 18.38 lb. per 
horsepower per hour,,thelcylinders being thoroughly steam- 
jacketted, felted, and lagged. On the other hand, in the 
Gallatin the consum ption ‘of steam with a single cylinder- 
| jacke tted engine was 21.48 lb. and 20.49 lb., with ratio of 
| expansion of 4.18 and 7.3 respectively. 
| ‘* Assuming, therefore, from the Rush that the most eco- 
| nomical ratio of expansion was reached in engine B, and 
that a gain would have resulted by working engine C more 
| expansively in the same proportion as was found in the 
| Gallatin, there would be a further gain by the use of the 








trussing would add to the strength of the decks. 
of hurling the Polyphemus at the top of her speed against 
an enemy might act in a way never intended by her con- 
structors—tbat of turning up the cap of the ram, and letting 
in a torrent ¥ whole through an exposed opening 
placed so far below the water level as to render it most 
effective ; and any sudden concussion might unhook the 
iron ballast, or leave it hanging down by one end until it 
was forcibly torn off, leaving a dangerous leak. ‘The other 
four torpedo ports are elements of danger, both from fire 
and water. I mean that an accident may permit water 
to enter by them, or a torpedo may explode in quitting 
them. 

The whole question of the design and intentions of the 
Polyphemus seems open for some discussion and practical 
engineering investigation, assisted by nautical experience, 
which your readers will be able to give to it. 

Yours sincerely, 
GEORGE Fawcus. 
North Shields, June 30, 1881. 


seus, 


Floating Dock, 


BATLEY BOILER EXPLOSION. 
To THE EDITOR OF ENGINEERING. 

S1r,—I must again take the liberty of trespassing upon 
your kindness, in order that I may reply to Mr. Joseph 
Twibill’s letter, which appeared in your journal of July the 
lst. With this indulgence I feel a certain amount of con- 
fidence in saying that I shall have a large portion of 
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Jury 8, 1881.] 





1 | Nature of work ... 


f 


2 Machinery driven iat ose 


TRIALS OF COMPOUND AND Non-CompounpD ENGINES.—(See opposite Page). 
TABLE IV. 





Engine B, Compound. Engine C, Simple Expansive. 





Spinning. 
(Average counts, 60's—twist). 


Spinning. 
(Average count’s, 37's—twist). 
{ 1 opener. 
4 scutchers. 
| 82 double cards. 
105 deliveries of drawing. 


4 scutchers 
112 cards 


| 
| 
| 
| 
| 





32 deliveries awi ; i i 
| Siubbing opiudioe of drawing s12| | Slubbing spindles 460 
+l esemeaeiaene cstadine ** J g9| | Intermediate spindles 1,204 
Roving spindles 6.690] Roving spindles ooo 4,176 
| Mules. ae . 61,660 _— D. eon 
35-40 hank cop reels, 


3 Gross coal consumption for all 



















| : : 
| | 2 binding presses. 








urposes. ; Per I.H.P. per } 99] 2.68 1 
Average for the six months ending December. hour. $38 b. +68 Ib. 
4 Ratio of gross to net consumption ... “ coe eee ses 1.126: 1 1.14:1 
¢ Corre ected value for dif- 
5 Cost of engines* «-. 6001, < ference of prices in >| 25001. 
1875 and 1878. 5) 
6 Cost of foundations aie oo ‘jai ins oad 1326/, 2507. 
7 Annual charge for outlay on engines and foundation, taking | 
intefest at 4 per cent. per annum ee Sid , oan 1977, 1107. 
8 | Annual charge for depreciation on engines, taken at 7 per | 
*e t i on : e v7 ; 252/, | 175/. 
9 Coal um (50 working weeks of 56 hours), average | 
1... P. assumed to be the same as at trial ai eee : 2556 tons 1809 tons. 
il cl cea aaa § 5s, 9d. per ton compound engines ) 7350 | 
10 Cost of coal per annum 2 Gs. 9d. per ton simple engines 5 735!, 610/. 
11 | Custof coal per LH.P. per annum .,, aco é one 1/. 38, 2d | 11. 28, 7d. 
S a 550 It | . . 
12 ~Lubricant for engine alone per annum 5 { Tallow — ~ f Castor oil, 1500 Ib, 
13 | Lubricant—Cost for engines alone per annum taken at 28/. £ 251, 
( Engines and foundations 197 £110 
| Depreciation - sod 25: 175 
a ‘ 4 }) |\Coal .., eee 610 
14 Total cost perannam } Labeioant ... 25 
—— £920 
907, 17 . (or 1l, 18s. per 170/. 7s. 5s. (or 1/7. 14s, per 
15 | Actual cost of power per annum per 100 I.H.P. oe (ai paces j { P va y 3H, . 
16 Cost of coal per 1001,11.P per annum, assuming the com-) 
pound engine have been working under the same con- 102/. 16s, 8d. (or 1. 08. 7d, per 2 _ 19s. 3d. (or 12. 28. 7d, per 
ditions as tl engine as regards efficiency of builers, { LH.P. per annum) 5 1.H.P. per annum). 
quality, and } of coal ° eee eee one ss : 
17 oulaend on vatlay, depreciation, lubricant, &c., as above,) ¢74/. 17s. 8d. (or 14s. 11d, per; | ¢ 57. 8s, 2d, (or lls. per 1.H.P 
per 100 1.H,?. perannum ©... nia ae — os $1C 1 #,.P.per annum) di annun)), 
18 Total cost per 100 I.H.P., assuming the cost of) 177!. 14 or 1. 15s. 6 ‘ (1707, 78. 5 1/. 14s. per LH.P 
eared saps Bets "oO. “ » nm) § LTT. 148. 4d. (or 17. 15s. 6d. per) | (1707. 7s, 5d. (or 8, per I.H, 
—_— ing the steam to be the same in wns per annum 4 LHP, perannum). sit per annum). 


* Compound engine made in 1375, and simple expansive in 1878 
* 


your readers—except Mr. Twibill—agreeing with me, and | than the ordinary accidental pipes 9ft. long. When did 


out of pure respect to ENGINEERING I feel that I am 
justified in stating, through the medium of your columns, 
that Mr. Twibill’s writing as he has done under the head of 
the ‘‘ Batley Boiler Explosion”’ is merely a pretext, so that 
he might have an opportunity of telling your many readers 
what he has done at Sir Titus Salt, Son, and Co.’s, Saltaire. 
Independent of this and his pet hobby economisers, Mr. 
T'wibill takes the opportunity of pushing to the front his 
filters, as he bas so styled them. Mr. Twibill’s astuteness 
‘shows a novel way of advertising on the cheap, and which 


of late has been too frequent, in fact getting rather com- | 


mon. Now, Mr. Editor, it is at this pomt that I must tell 
Mr. Twibill that he continues to show his want of 
‘sincerity and honesty of purpose’ by only extracting 
from my letter of the 24th those portions that best suited 
him, and then forsooth he informs us that at Sir Titus 
Salt, Son, and Co.’s he has put 512 pipes, each 7 ft. long, 


with 16 of his wonderful filters, in the place where pre- | 


viously stood those 9ft. pipes that exploded ; he carefully 
omits to say the number he removed. In another part of 
his letter he refers us to the explosion again, being more 
careful this time, he gives the name of the firm, Messrs. 
Wallaert Fréres’ Flax Mills, Lille, and in order that I may 
be put right as to what was the cause of the explosion, 
Mr. Twibill says it was caused by overheating and excessive 
pressure in the pipes; this would apply to any pipes or 
boiler, but I must here ask for information to steam users, 
was it not traceable to neglect on the part of those in 
charge? Still Mr. Twibill goes to prove that I was right 
in saying no blame was laid upon the makers, Messrs. Green 
and Sons, Wakefield. But no information comes from Mr. 
Twibill that in any way bears upon the two economisers 
which exploded, one at Messrs. Mosley and Sons, Man- 
chester, also the one at Messrs. Calverts and Sons, of 
Preston ; as to Mr. Twibill’s silence on these two I am indeed 
surprised from the fact that Mr. Twibill made and supplied 
them to the two above-named firms. This being so, it is 
only reasonable to suppose Mr. Twibill would know some- 
thing us to the cause of those defects which led to their 
exploding—were these pipes of his safe 7% ft. 6 in. type, I 
wonder. Now on behalf of steam users I will ask Mr. 
Twibill if he is satisfied that all 9 ft. pipes as used for 
economisers are as dangerous as he says; if so how is it 
that thousands upon thousands are in every day use, and 
doing good work, and have been for over twenty years ; 
and from information gathered since writing my last letter 
they are still in great demand. Does Mr. Twibill mean to 
say, or would he have steam users to understand, that all 
pipes made from that mysterious measurement under 
9 ft. would not have expleded or even ‘‘ rapidly oxidised 
and rusted away,’’ provided they had been placed under 
similar treatment -and conditions as those at Lille or 
Saltaire, independent of who the maker might be. I for 
one shall feel greatly obliged if Mr. Twibill will answer 
these queries, and if be really does mean what he says 
I do hope in his reply he will say what he really means, it 
may help to take us out of that dilemma of groping in the 
dark, and making darkness more clouded by his ambiguity. 
Now with regard to Mr. Twibill’s fixed measurements for 
length of boilers and length of pipes, either 25 ft. or 28 ft. 
long in boilers will do, or pipes 7 ft. 6in. long for econo- 
misers will do ; Mr, Twibill says they are safer and stronger 





Mr. Twibill make this important discovery’ I may here 
say that I feel confident that all steam users, along with 
myself, will take it as a great favour if Mr. Twibill would 
give us his mathematical formula—suggested to him no 
doubt by the ru/e of thuml—that enables him to work out 
his rambling random statements, both with regard to 
figures, &c., appertaining to ‘‘steam boilers and their 
adjuncts.”’ 

By-the-by will Mr. Twibill kindly say if the filters he 
has introduced have and do fulfil all the conditions as laid 
down by him, for I am satisfied in my own mind, from 
facts which I can prove, that they have in themselves no 


| power to filter as they are now made, and the position given 


them for working is against all laws for securing precipita- 
tion of the limes and salts with the loose earthy matter, all 
of which are known to be destructive agents to doilers, 
economisers, and last, though not least, the coal heap. 
Now, in conclusion, if these filters of Mr. Twibill’s do 
possess the advantages he says they do, can he inform me 
way so many have been removed as non-effective in their 
work’ some of which have been seen 
By yours, with respect, 
AN OLD STEAM USER. 
Manchester, July 6, 1881. 








AVONSIDE ENGINE COMPANY, LIMITED. 
To THE EDITOR OF ENGINEERING. 
S1r,—Seeing in your last week’s issue the report of the 
above company, I beg to deny in toto the statement in that 
report ‘‘ that owing to the inaccurate and inefficient manner 
in which the estimates for work were made up, the further 
serious loss of 11,719/. 7s. 9d. was incurred in the execu- 
tion of the orders,’’ for the directors themselves reduced my 
estimates for the work obtained during the fifteen months 
by above 11,0001. I am, Sir, yours faithfully, 
THE LATE MANAGER 
of the Avonside Engine Company, Limited. 
Bristol, July 6, 1881. 








SUTTON BRIDGE DOCK. 
To THE EDITOR OF ENGINEERNG. 

S1r,—Some one must have misinformed you respecting 
the construction of the lock at Sutton Bridge Dock. You 
say that the silt (or water) in finding its way under the 
invert from the dock to the river ‘‘ would have to force no 
less than eleven lines of defence of sheet piling.’”’ In the 
interests of truth allow me to state that the silt (or water) 
has nothing at all to force, because there is nothing in its 
way. The timber sheet piling you speak of enters 7 ft. 
into the porous bed of soft silt, but does not go through 
it into any hard bed below ; and as this silt is continuous 
from the water in the dock (of which it forms the bottom) 
to the river (of which it forms the bed) the water has a 
clear course under the whole structure. Instead of ‘‘ the 
unusual and special precautions taken by Mr. Brunlees’’ 
against scour of the silt, there exist no reasonab'e precau- 
tions of any kind whatever. I would back an eel to wriggle, 
if it pleased, out of the dock into the river ; and I challenge 
anybody to show that there is anything solid in the way. 








It is all very well to blame ‘‘ the unparalleled treacherous- 





ness of the foundation.’”’ If Mr. Brunlees did not know 
that the silt is an excellent foundation when protected by 
a water-tight barrier from the pressure of a bead of water, 
why did he not inquire? There are numbers of practical 
men in the neighbourhood who have spent their lives in 
making banks and building sluices in this same silt, on 
the Neve and Welland rivers and estuaries, who could have 
told him that his design was never likely to stand without 
confining the silt foundation at both ends of his invert and 
making the dock bottom hard with concrete or 
PUDDLED CLAY. 
Sutton Bridge, Lincolnshire, 
June 28, 1881 








LIGHTNING CONDUCTORS. 
To THE EDITOR OF ENGINEERING. 

S1r,—Mr. Vyle has again misquoted my remarks, and I 
am, therefore, compelled to write still another letter to 
put myself right with your readers. Speaking of two 
conductors with large resistance, but also large surface 
joints, I said, June 18, ‘‘ The tests enabled the tester to 
localise the resistances, and an examination of the joints 
then showed them to be efficient.’’ Mr. Vyle has con- 
verted this into, ‘‘ the statement that the fault was 
localised by other tests and removed,”’ vide letter June 27. 
Not a word was there about other tests or about removal ; 
and here I may remark that although continuous con- 
ductors are doubtless the most efficient, yet jointed con- 
ductors with considerable resistances at the joints are 
efficient if the joints have a proper amount of surface, say, 
6 square inches each. ‘The lightning then bridges the 
resistance with the greatest ease, and in preference to 
alternative routes of very much lower resistances. This is 
caused by the electro-magnetic induction of the opposed 
surfaces, and the action is the same as that so familiar in 
telegraph stations where a plate-to-plate arrangement 
offering 30 or 40 millions of ohms resistance is chosen by 
lightning in line as a route to earth in preference to a 
resistance of say 2000 ohms through the instrument coils. 
Here the difference of resistance is as 1 to 20,000, yet the 
latter route is chosen, and for the reasons indicated above. 
I am, however, of opinion that two or more high resistance 
joints in the same length of conductor should be avoided, 
as the efficiency of the surface to surface action dependa 
upon one of the surfaces being ‘‘ earthed’ by means of a 
conductor which offers no resistance sufficient to prevent 
the ‘‘earth’’ charge rising to the lower plate or surface, 
Trusting that the time has now arrived for closing this 
correspondence, and thanking you for its insertion, 

am, &c., 


J.T. B., R.E. 








CONTINUOUS BRAKES. 
To THE EDITOR OF ENGINEERING. 
S1r,—There appears to be one point connected with the 
working of the Clayton brake which Messrs. Bramwell 
and Cowper in their report, and Mr. Westinghouse in his 
letter in your issue of the Ist inst., have overlooked. I 
refer to the frequent practice of drivers entering stations, 
often terminal ones, with the ejector blowing to make a 
vacuum, or, in.other words, creating the brake power which 
they will be required to use a moment afterwards. This 
practice, which‘cannot from the nature of the brake always 
be avoided, is likely some day to lead to serious mischief. 
What would happen if on starting to create his brake 
power at the critical moment of entering a terminal station 
the driver should find that a coupling had come open, or a 
pipe given way, or any of the possible accidents to a con- 
tinuous brake had happened? Why, the ejector would have 
the whole atmosphere to draw upon and would still be 
ineffectually blowing when the train reached the buffer 
stops, and the train would be piled in a wreck upon the 
platform, a monument to the folly of using a brake which 
is not always a brake. Yours sincerely, 
London, July 6, 1881. JILN 








CANADIAN RalLways.—Besides several links ina pro- 
posed new short route to St. John, New Brunswick, there 
are several other lines at present under discussion or 
decided upon. In this latter class is the Missiquoi and 
Black River Valley Railway, a contract for the completion 
of which has just been concluded. The charter provides 
for the building of a line from Mansonville, on the line 
of the South-Eastern Railway, through the counties of 
Brome, Shefford, and Richmond, to Richmond on the 
Grand Trunk; some ten miles have already been built. 
Amendments to the charter are now being petitioned for, 
to authorise an extension of the line through the counties 
of Richmond and Drummond to the village of L’Avenio, 
where a junction will be effected with the Gorel branch of 
the South-Eastern line. The promoters are sanguine of 
getting the necessary powers, and in the mean time will 
push to completion the unfinished portion of the main 
section. Several leading citizens of Gorel are actively 
concerting measures to build a line from Montreal to Sorel 
on the south shore of the St. Lawrence, and their applica- 
tion fer a charter is now before the lozal House. It is 
intended to eventually extend the line from a bridge across 
the Richelieu at St. Ours, to connect with the South- 
Eastern at some point between Gorel and the village of 
St. Guillaume in the county of Yamaska. Another pro- 
jected line is the ‘‘ Quebec, Montmorenci and Charlevoix 
Railway,”’ to run from Quebec to Murray Bay, following 
closely to the shore line of the northern bank of the 
St. Lawrence. The line will be some 96 miles in length, 
and will connect at Quebec with the Quebec, Montreal, 
Ottawa, and Occidental Railway, of which it will be a 
virtual extension, although built and controlled by a 
private company. 
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“POLYPHEMUS.” 
(For Description, see opposite Page.) , 
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INSTITUTION OF CIVIL ENGINEERS. 

For some of the communications presented during the 
recent session, the Council of this incorporated Society have 
just awarded premiums and prizes, arising out of various 
trust funds as follows: 

For Papers Read at the Ordinary Meetings. 

1. George Stephenson Medals, and Telford Premiums, to 
Thomas Forster Brown and George Frederick Adams, MM. 
Inst. C.E., for their paper on “‘ Deep Winning of Coal in 
South WwW ales.’ 

. A Watt Medal, and a Telford Premium to John Isaac 
ohreeenah M. Inst. C.E., for bis paper ‘‘ On Torpedo 
Boats and Light Yachts for High Speed Steam Navigation.”’ 

3. A Telford Medal, and a Telford Premium, to Theo- 
philus Seyrig, M. Inst. C.E., for his paper “‘ On Different 
— of Erecting Iron Bridges.’ , 

4. A Telford Medal, and a Telford Premium, to Max am 
Ende, Assoc. M. Inst. C.E., for his paper on‘‘ The Weight 
-~ Limiting Dimensions of Girder Bridges.”’ 

A George Stephenson Medal, and a Telford Premium, 
to ‘Be njamin Baker,* M. Inst. C.E, for his paper “* On 
the Actual Lateral Pressure of Earthwork.’ 

6. A Telford Premium, to Richard Henry Brunton.+ 
M. Inst. C.E., for his paper ‘‘ On the Production of Paraffin 
and Paraffin Oils.” 

7. A Telford Premium, to Charles Colson,+ Assoc. M. 
Inst. C.E., for his paper “‘On Portsmouth Dockyard 
Extens ion Works.” 

* Has previously received a ' a Telford Me dal ‘and a Telford 
Premium. 

+ Have previously received Telford Premiums. 














A Telford Premium, to Christian Hendrick Meyer, 


Assoc. M. Inst. C.E., for his paper ‘‘ On the Temporary 
Works and Plant at the Portsmouth Dockyard Exten- 
sien. 
9. A Telford Premium, to Benjamin Walker, M. Inst. 
C.E., for his paper ‘*On Machinery for Steel-making by the 
Bessemer and the Siemens Processes.”’ 

10. The Manby Premium, to Joseph Prime Maxwell, 
Assoc. M. Inst. C.E., for his paper ‘‘On New Zealand 
Government Railways.” 


For Papers Printed in the Proceedings without being 

iscussed. 

1. A Telford Medal, and a Telford Premium, to Professor 
Dr. J. Weyrauch, for his paper ‘“‘On the Calculation of 
Dimensions as depending on the Ultimate Working Strength 
of Materials.’ ; 

A Telford Premium, to James Richard Bell, M. Inst. 
Cc. E.. for his paper on ‘‘ The Empress Bridge over the 
Sutlej.”” 

3. A Telford Premium, to John Lewis Felix Target,* 
M. Inst. C.E., for his paper ‘‘ Experiments on Modules for 
Irrigation Purposes.’’ 

4. A Telford Premium, to William Thomas 
Carrington, Assoc. M. Inst. C.E., for his paper on 
Systems of Wire Rope Transport.”’ 


** Three 


For Papers Read at the Supplemental Meetings of 
tudents. 

1. A Miller Prize, to James Bernard Hunter, Stud. 
Inst. C.E., for his paper on ‘‘ Wood-Working Machinery, 
as applied to the Manufacture of Railway Carriages and 
Wa agon ws 


Henney 








A Miller Prize, to Mathew Buchan Jamieson, Stud. 
Inst. C.E., for his paper ou ‘‘ The Internal Corrosion of 
Cast-Iron Pipes.”’ 

3. A Miller Prize, to Thomas Stewart, Stud. Inst. C.E., 
for his paper on ‘‘ The Prevention of Waste of Water.”’ 

4. Miller Prize, to W illiam Henry Edinger, Stud. 
Inst. C.E., for his paper on “Brick and Concrete and 
Concrete Gi: usholder Tanks.’ 

5. A Miller Prize, to Daniel Macalister, Stud. Tnst. C.E 

| for his paper on ‘‘ Caissons for Dock Entrances.’ 

6. A Miller Prize, to Lindsay Burnet,* Stud. Inst. C.E., 
for his ‘‘ Description of a Cargo-carrying Coasting Ste am 
Ship, with detailed Investigation as to its Efficiency. 

7. A Miller Prize, to Edward Walter Nealor Wood, 
Stud. Inst. C.E., for his paper on ‘‘ The Improvement of 
the Old Harbour at Holyhead.”’ 

8. A Miller Prize, to Arthur Stuart Vowell, Stud. Inst. 
C.E., for his paper on “ Steel ; its Chemical Constitution 
=e Behaviour under Tensile Strain.’ 

A Miller Prize, to W illiam Marriott, Stud. 
C. E,, for his paper on “ Boilers.’ 


Inst. 








FreNcu STATE Rartways.—An experiment made by the 
French Government of forming a network of State Rail- 
ways does not appear to have been financ ially successful 
at present. The deficit on working in 1882, is officially 
estimated by the budget commission at 226,0001. It is 
right, however, to remark that the network at present 
formed only accommodates a number of second-rate French 
towns. The length of line at present in operation is 1137} 
miles, and the receipts are now about 16,0001. per week. 








* Has previously received Telford Premium. 


* Has previously received a Miller prize, 
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COMPOUND v. NON-COMPOUND 
ENGINES. 

Wun dealing the week before last (vide page 646 
of our last volume) with the interesting annual 
report just issued by Mr. Niel McDougall, the engi- 
neer-in-chief of the Boiler Insurance and Steam 
Power Company, we made brief reference to some 
trials of compound and non-compound engines 
which Mr. McDougall had carried out, and to the 
deductions which he had drawn from the results of 
these experiments ; and we at the same time stated 
that we could not altogether agree with these 
deductions. The results which Mr. McDougall 
records, however, are of much interest, and in order 
that they may be fairly before our readers we have 
thought it best to give elsewhere in the present issue 
(see page 35) a somewhat lengthy quotation from his 
report. We have been the more desirous of quoting 
Mr. McDougall’s figures fully as a contemporary of 
ours, long known for its persistent opposition to 
the compound system, has founded upon them con- 
clusions which we regard as quite untenable. 

In making a comparison of two engines, as has 
been done in this case, it is desirable in the first 





place to ascertain how far—if at all—either engine 
hasan advantage beyond that due to the special class 
it represents. Doing thisin the present instance we 
find at once that the compound engine 1s placed at 
a considerable disadvantage owing to the absence 
of a steam jacket on the low-pressure cylinder. The 
experiments made some years ago by Messrs. B. 
Donkin and Co., proved that in a compound engine 
it was most essential that the low-pressure cylinder 
should be thoroughly steam-jacketted in order to 
secure the best results, the economy resulting from 
the application of a steam jacket to the low-pressure 
cylinder only being under some conditions four times 
as great asthat obtained by jacketting the high-pres- 
suré cylinder alone. In the case of the compound 
engine “ B” tested by Mr. McDougall, the want of 
the steam jjacket on the low-pressure cylinder is 
shown by the diagrams and by the smaller propor- 
tion of water accounted for by these diagrams as 
compared with those from the non-compound 
engine. The ratio of the two cylinders of the com- 
pound engine is also not the best for the pressure 
of steam used. A ratio of about 3} to 1 instead 
of 2.42 to 1 would have been preferable. 

As regards pressure of steam in the boilers, and 
the mean initial pressure in the cylinders, the two 
engines were fairly on an equality, there being, how- 
ever, a slight difference in favour of the compound, 
while that engine had also a slight advantage due 
to its being worked at a more favourable ratio of 
expansion. On the other hand, the non-compound 
engine-had the advantage of a higher piston speed. 
From what we know of the arrangement of valves 
employed by Messrs. Hicks, Hargreaves, and’Co., 
we think also we may fairly assume that the 
cylinder of the non-compound engine was tho- 
roughly drained at each stroke, while it is very 
doubtful if the low-pressure cylinder of the com- 
pound engine was so drained, it being fitted with 
ordinary slide valves. 

Taking into consideration these various facts we 
are led to conclude that on the whole the balance 
of advantages tending to steam economy was in the 
case of the two engines tested decidedly against 
the compound, and instead of making an allowance 
in favour of the non-compound engine on the score 
of insufficient expansion, as Mr. McDougall does 
in his remarks, we should rather make an allowance 
the other way for the reasons we have explained 
above. Even if we favour the non-compound 
engine, however, and suppose that the want of a 
higher rate of expansion in the case of that engine 
counterbalances the want of a steam jacket on the 
large cylinder of the compound, Mr. McDougall’s 
figures show that there was a difference in favour 
of the compound of 20.5—18.9=1.6lb. of steam 
per indicated horse power per hour, or nearly 
84 per cent. The money value of this saving of 
course depends upon the class of boiler and fuel 
used, and the price of fuel in the district where the 
engine is worked. If the boilers are good, and the 
cost of fuel low, the money saving will be small, 
and vice versd, but whether the saving be large or 
small, it still remains a fact that, according to Mr. 
McDougall’s experiments the cost of fuel for the 
compound would be but about }3 of that for the non- 
compound engine. We may add that in many parts 
of England—in London for instance—the cost of 
fuel would be fully three times as high as that 
given in Mr. McDougall’s Tables. 

Let us now see what are the disadvantages (if 
any) of the compound to set against this saving of 
fuel. In Mr. McDougall’s very carefully drawn-up 
Tables, the interest upon the first cost of the 
engines and the allowance for depreciation occupy 
a prominent place, but we must utterly refuse to 
accept these figures as bearing at all upon the ques- 
tion of the relative commercial economy of simple 
or compound engines. The figures given in fact 
refer to engines so entirely dissimilar in type as to 
be quite incomparable in the manner suggested. 
In the first place, we may point out that the com- 
pounds were a pair, while the non-compound was a 
single engine, and it is well known that for all mode- 
rate sizes the cost of a pair is decidedly greater than 
that of a single engine to develop the same power. 
In the next place, the piston speed of the compound 
was materially less than that of the non-compound, 
and this of course has an important bearing upon 
the question of cost per horse power as has also the 
fact that the compound was adapted for working 
ata higher ratio of expansion. If the two engines 
had been worked at the same piston speed and the 
same ratios of expansion, the cost per indicated 
horse power of the compound would in this par- 





ticular case actually have been less than that of 
he non-compound, but this result would have been 
Simply due to the comparison being made between 
engines of very different powers, and we are not 
urging the comparison as a fair one. What we 
wish to point out, however, is that if the relative 
costs of compound and non-compound engines is to 
be compared at all the comparison must be made 
between engines of the same general type, of the 
same power and worked at the same piston speed, 
with the same steam pressure and at the same ratio 
of expansion. Thus compared the difference of 
cost of compound and non-compound engines 
capable of indicating 500 or 600 horse power becomes 
very moderate indeed and with some types prac- 
tically nil. 

Next as to foundations. In the two engines 
compared by Mr. McDougall the difference of cost of 
the foundations is very large, but this is a matter 
which has nothing whatever to do with the relative 
advantages and disadvantages of the compound and 
non-compound systems, it being simply due to the 
difference in the types of the engines compared. 
Mr. McDougall practically admits this in his 
remarks and, as he points out, the non-compound 
vertical engine might readily be compounded by 
the addition of a high-pressure cylinder, an addi- 
tion which, of course, would not affect the cost of 
the foundations. To charge the compound with 
an extra amount of interest on the score of 
increased cost of foundations is therefore mani- 
festly unfair. 

As regards the charge for depreciation also we 
differ from Mr. McDougall, who makes the charge 
the same for both types of engine. Now the evi- 
dence so far available goes distinctly to prove that 
given equally good materials, workmanship, and pro- 
portions, in the first place the wear and tear of a 
compound is decidedly less than that of a non- 
compound engine, while it isan undoubted fact that 
the loss of economical efficiency due to wear of 
valves and pistons is materially less in the case of 
the former than with the latter. 

Altogether we think that all who have had 
experience with the two classes of engines will 
agree with us that for the development of a given 
power the charges for interest on first cost added to 
proper allowances for depreciation will be certainly 
not more, and in most instances less in the case of 
compound than of non-compound engines, and the 
fuel economy afforded by the first-named type, 
particularly after many years of service, thus 
remains a net gain and is by no means counter- 
balanced by other charges, as a superficial examina- 
tion of Mr. McDougall’s tabulated statements 
might readily lead a reader of them to suppose. 
In conclusion, we should state that although we 
differ from Mr. McDougall’s deductions we fully 
appreciate the clear and careful manner in which 
he records facts, and we hope that he will continue 
to collate and publish the valuable data which his 
position as chief engineer of an important inspec- 
tion and insurance company gives him facilities for 
obtaining. 





THE “ POLYPHEMUS.” 

In our issue of the 17th June last, and in a sub- 
sequent number, we described the chief elements o2 
the construction of the Polyphemus, recently 
launched at Chatham, and discussed some of the 
novel features which this ship possesses. In order 
to make the accounts clear and to illustrate some 
further description which we shall now add, we 
give on the opposite page engravings of some 
sketches taken from the ship. These engravings 
are as follows: Fig. 1 isa sectional elevation show- 
ing the positions of decks and the distribution of 
the various machinery compartments, magazines, 
storeroomsy&c.; Figs. 2 and 3 are the corresponding 
plans of the main and lower decks; Fig. 4 is a mid- 
ship section of the ship; Figs. 5 and 6 are sketches 
showing how the Whitworth armour is put together 
and worked; and Figs. 7 and 8 show how the ram 
is constructed, and how the ram-head is carried and 
secured. 

We may again enumerate the principal dimensions 
of the vessel; Length, 240 ft; extreme breadth, 
40 ft.; draught of water, 19 ft. 6 in. forward 
and 20 ft. 6 in. aft; and displacement, 2640 
tons. The upper deck, or turtle-back deck as it 
is called, is 4 ft. above the water line along its 
middle; but the form of the vessel is such that 
it curves down and enters the water at an angle 
of about 45 deg., so that according to the usual 
acceptation of the term the ship has no free. 
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board whatever. A light superstructure forecastle 
is raised to a height of 4 ft. 6 in. above the turtle- 
back to keep the bow up when the vessel is steam- 
ing at full speed, and upon this anchors and other 
fittings are placed. There is also a low super 
structure aft to form a platform to walk upon and 
to give finish to the vessel. Between these two 
superstructures a wash strake is fitted so as to give 
a good sight line and to carry hand rails. 

The water will sweep across the upper deck 
even in moderate weather ; no attempt is made to 
keep it from doing so, but as in all the low-sided 
war vessels in the British Navy the principal hatch- 
ways are trunked up to a flying deck from which 
alone the interior of the vessel will be accessible at 
sea. The flying deck is 10 ft. 6 in. above the upper 
deck, and therefore 14ft. Gin. above the water, 
and it extends between the forecastle and the plat- 
form deck aft. There is only a handrail around 
the flying deck, but three of the four hatchways 
which are trunked up open into circular deck-houses 
fitted with covers or hoods 6 ft. or 7ft. above the 
deck ; the fourth trunk contains the funnel with its 
easing and air spaces which also extend several 
feet above the deck, and may be closed in when 
required. The foremost trunked hatchway 
divided into three by partition bulkheads, one, by 
far the largest of the three ways, leading to the 
forward part of the ship including the torpedo- 
rooms and magazines, and the two smaller ones 
leading to each of the two forward stokeholds. 
The deck-house over this trunk will form the 
forward pilot tower, and will contain the steer- 
ing wheel and the various implements for work- 
ing and fighting the ship. The middle deck- 
house stands over a trunked way which is also 
divided into three by partition bulkheads ; two of 
these lead down to the aftermost stokeholds and 
the third to the foremost engine-room. The after- 
most trunk is divided into two, one passage lead- 
ing down to the after part of the ship, and the 
other to the after engine-room. The deck-house 
over this trunk forms the after pilot tower, and 
will be similarly fitted to the forward pilot tower. 
The central deck-house may also be used as a pilot 
tower, but it will have no armour. The six Norden- 
felt guns will be mounted in separate revolving 
turrets carried upon projecting framework at the 
level of the flying deck. There will be three of 
these on each side, one at the fore end of the flying 
deck, one at the middle, and the third at the after 
end. 

The ship will carry four boats, two by davits 
from the flying deck ready for use, as on Fig. 1, 
and two others kept lashed up under the fly- 
ing deck aft. She will also be fitted with two 
life-rafts and gear for launching them in any 
weather. The position of these rafts is shown on 
Figs. 1 and 4. 

Over the side of the turtle-back deck, to a depth 
of from 4 ft. to 6 ft., there are 3in. of steel armour 
made up as follows: Two } in. thicknesses of 
Landore-Siemens steel, one of which may be 
regarded as the skin of the ship; upon these is a 
1 in. thickness of Whitworth fluid-compressed steel, 
which will stand a strain of 45 tons per inch, and 
upon this again there is a lin. thickness of hard 
Whitworth steel, also fluid-compressed, worked in 
plates 10 in. square, which are tested to a strain of 
68 tons. The two outer thicknesses of the side 
plating were supplied by Sir Joseph Whitworth in 
compound plates already bolted together and 
worked to shape, and only requiring to be fastened 
on the ship. The plates forming the under inch 
thickness are all 10 ft. long and 2 ft. 6in. wide, so 
that each required thirty-six 10 in. squares or 
scales, as they are called, to cover it. The 
scales are secured with coned steel screw bolts 
placed as shown in Figs. 5 and 6, viz., one at the 
centre of each of the plates, and one at each of the 
corners, so as to hold each of the four adjacent 
plates. Along the middle of the turtle-back deck 
the 10-in. scales are not fitted, so that here the 
armour is only 2 in. thick. The bases of the 
trunks from the hatchways to the flying deck are 
protected by a glacis of 6 in. steel-faced armour to 
a height of 3 ft. 6 in. above the deck; and the 
entire front of the foremost trunk is protected by 
Sin. ‘steel-faced armour, which also extends to a 
height of about 5ft. above the flying deck, and 
gives protection to the pilot-tower. 

Those who are at all accustomed to considering 
the requirements of a vessel of this character will 
not be surprised to observe from the diagrams how 
completely filled the ship is with necessary fittings 
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and stores, and how very little space is left for 
providing even requisite accommodation, to say 
nothing of ordinary comforts, for the officers and 
men. Excepting the low superstructure forecastle 
there is no space above water available either for 
the stowage of stores or for accommodation, and 
this ina ship of 2640 tons, and with engines of 
5500 indicated horse power, and having an avail- 
able depth of hold of about 15 ft.; whereas in an 
ordinary ship of this displacement and power, space 
for nearly the whole of the accommodation and 
much of the storage would be found above the 
boundary at which the hull of the Polyphemus 
ceases. In groping our way over the ship, along 
the narrow passages under the low flats and into 
the various compartments, we found no corner that 
was not appropriated. The 103 men who form the 
crew may manage to live in the limited spaces 
allotted them forward on the main deck, but they 
will barely be comfortable, notwithstanding the 
elaborate ventilators both for conveying in fresh 
air and for removing foul air which pass along 
overhead and considerably limit the area over 
which it is possible to stand upright. -The officers 
also will fare but little better in their quarters on 
the main deck aft; their accommodation is not 
luxurious. The round turtle-back form of the 
upper deck indicated on the midship section is 
preserved forward and aft, indeed it is sharper 
towards the extremities, so that out towards the 
sides of the living deck both forward and aft it will 
be impossible to stand upright. 

The whole of the central portion of the 
over about one-third of the length is taken up by 
engines, boilers, and coal. As will be seen on 
reference to Figs. 1 and 3, the boilers are placed 
low down in the ship below the main deck; they are 
arranged in four water-tight compartments, three 
in each of those on the starboard side and two in 
each of those on the port. Over them on the main 
deck are placed the ventilating fans, electric light 
engines, and various other small engines. There 
are two separate engine-rooms, one before the 
other, the forward set of engines working the port 
screw and the after set the starboard screw. The 
coal (250 tons) is carried in sixteen bunkers placed 
as on Figs. 2, 3, and 4. The only communication 
below the upper deck between the compartments 
before the boilers, and those abaft the enginesis along 
a passage on the main deck, shown in Figs. 2 and 4, 
which is walled in with plating on either side and 
top and bottom, so as to form a water-tight tunnel. 
The various boiler and engine-room compartments 
are accessible through water-tight doors leading 


vessel 


from this passage, as well as from above as| 
vessel has two collision | 


already described. The 
bulkheads to keep back the water in case her 
strongly framed bow should be strained in ram- 
ming. The chase torpedo tube extends from the 
ram to 2 ft. or 3 ft. abaft the inner of these collision 
bulkheads, and opens on the lower deck. 
loading of this tube will be effected. Proceeding 
aft on the lower deck the next compartment is 
allotted to torpedo magazines. Abaft this again is 
the main torpedo chamber, where there are four 
tubes, two on each side. Independent air-com- 
pressing machinery will be carried in each of the 
torpedo chambers; each of which chambers will 
also carry a number of torpedoes ready for use ; 
the main store of torpedoes will, however, be 
carried in the hold under the floor of the main 
torpedo chamber. The main magazines for the 
Snider and Nordenfelt ammunition are in the after 
hold, but it is also intended to fit a small magazine 
for Nordenfelt ammunition forward. Besides the 
keel ballast, which may be cast loose at pleasure, a 
considerable weight of water ballast will usually 
be carried in the inner bottom compartments under 
the boiler and engine rooms. 

Whether the Polyphemus will be able to crush in 


the side of her enemy with her long pointed ram | 


without her bow tube being so injured as to make 
it unfit for use, is doubted by most persons com- 
petent to give an opinion on the subject. The 
bow, however, is very strong, and great care has 
been taken to give the tube every chance of escap- 
ing uninjured. The tube proper is placed within 
an outer tube of great strength, against which, how- 
ever, it does not rest except at its extremities ; the 
outer tube being rigidly attached to and forming 
part of the framing of the bow. By continuing 
the armour down and attaching it to deep web 
plates which extend into the outer tube and out to 
18 in. beyond the skin of the ship, an arrangement 
of great strength has doubtless been made, The 


Here the 





front of the tube is a massive forging which is 
continued aft, above and below the tube, and is 
well able to take care of itself. The ram-head also 
is of fluid-compressed steel, and is almost solid ; 
when in place it extends into the tube several inches, 
so that against all blows from the front it is firmly 
held by the forging just referred to. The ram- 
head is worked from inside the ship by a steel rod 
to which it is fixed, and when in place it is also 
held by a rod below. In the position shown by 
Fig. 8 the ram-head is turned up clear of the tube. 

Two auxiliary balanced rudders are fitted for- 
ward one on each side of the bow torpedo tube. 
They are carried upon strong vertical shafts by 
which they are worked, and when not required 
are drawn up into trunks within the hull. When 
in use these rudders may if desired be coupled up 
with the engine working the stern rudder, and all 
three rudders worked together. 

It is confidently anticipated that a speed of 
17 knots will be attained at the measured mile, but 
it can scarcely be hoped that the vessel will be able 
to sustain this speed for many consecutive hours. 
The distance she will be able to cover at her 
six hours’ trial of continuous steaming will really 
be the measure of her capabilities in this direction. 
A consideration of vital importance in this vessel 
is her manceuvring power. Her only modes of 
attack being the torpedo and the ram, she must 
necessarily constantly endeavour to come to close 
| quarters with the enemy, or to keep out of range 
of his guns. With a speed 17 knots she will be 
| able to elect whether she will fight or not with 
j}almost any ship at present afloat, and supposing 
| she chooses to fight, the chance of her success will 
depend almost entirely on the rapidity with which 
she will be able to close in with the enemy, and 
having closed in with him, to manceuvre around 
him, so as to bring her torpedo tubes successively 
into the line of fire and within range, and also to 
use her ram. The vessel will doubtless possess the 
power of turning rapidly, the powerful rudders at 
both ends of the ship, and the cutting away of the 
fore foot and the after “ deadwood” or heel will 
insure this, but the question of the degree of handi- 
ness can only be settled satisfactorily by actual trials. 

It could be wished that her armour was thicker, 
but when it is remembered that the only important 
parts are very oblique surfaces close to the water 
line, and that the vital parts, the boilers and 
magazines, are well protected by being many feet 
below the water line, this can scarcely be considered 
altogether unsatisfactory; moreover, her many 
water-tight sub-divisions and detachable ballast 
make it probable that she might be hit at nany 
points along the water line without being placed 
hors de combat. The Polyphemus is without doubt 
|in conception a very formidable vessel, but she is 
novel and untried in many respects, in fact, there 
is scarcely anything about her which is not novel, 
and we look forward with much interest to her 
trial cruises. 
= 

THE ROYAL MINT. 

Now that a Select Committee of the House of 
Commons, after hearing abundant evidence, pro 
|and con, have unanimously reported against the 
jexpediency of removing this establishment from 
Tower Hill to Whitefriars, it may be presumed 
that this most ill-advised proposition will be finally 
abandoned. The fact is that no more advantageous 
position than its present one could be found in all 
London for the Royal Mint, nor few less fitted for 
being its site than that proposed by the advocates 
of its removal. 

As the national money manufactory stands at 
present it possesses, in point of fact, every kind of 
| advantage, as regards locality and space, for carry- 
|ing on the important operations connected with the 
| production of coins of the realm. In the first place 
jit is not inconveniently distant from its sister esta- 
blishment the Bank of England, with which it has, 
during the execution of gold coinages, daily com- 
munication, and interchanges of bullion and coin, 
This, of itself, and with the primitive arrangements 
now in force for the conveyance of the precious 
metals from one place to the other—namely, through 
the agency of carriers’ wagons and carts—is a 
valuable point in its favour. With the employ- 
ment, however, of a little engineering skill, and the 
expenditure of a few thousands of pounds, a subway 
between the Bank and the Mint, might readily be 
created, and thus the two establishments would, to 
all intents and purposes be, as they ought to have 
been at first, united. It is not essential to specify 
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the great practical usefulness of such an arrange- 
ment as this, because it must be obvious to all. 
Regarded from a financial point of view, the con- 
struction of the subway would not present an 
unsatisfactory aspect, fur the instant it was in 
action the clumsy, dangerous, and costly transit of 
thousands of tons of ingots of gold and silver, and 
of millions of sovereigns and other coins, through 
the streets of London, wonld at once cease. The 
Royal Mint, whilst thus as it were brought close 
to the Bank of England, would still continue to 
enjoy the protection it derives from its proximity to 
the ‘lower of London, and from the double-walled 
military way and sentries which guard it from 
intrusion at the back. 

Thus much in respeet of what may be termed the 
outworks of the Mint; looking within its gates, 
we find that the area upon which it stands is very 
little less than six acres in extent, but that not one- 
half of the space is occupied by the buildings in 
which coining operations are carried on, ‘There 
are in addition to these no less than twenty-six 
dwelling houses, which are tenanted by officers and 
artificers, although the total number of employés 
on the works averages only one hundred. A 
very large plot of ground in front of the Mint 
offices is wholly unoccupied, and a large quadran- 
gular space at the back of them is practically in the 
same condition. ‘These facts are stated in order 
that it may be understood that there is no lack of 
room at the Tower Hill Mint for the purpose of 
adding to its mechanical and other appliances, and 
thus of vastly multiplying, if necessary, its coin- 
producing power. In reality this, indeed, is what 
ought to have been done some twenty years ago, 
when the bronze coinage came into existence and 
when plans were actually submitted with that 
object. If a suitable remodelling of the establish. 
ment had then been carried out, we have no hesita- 
tion in saying that the Mint, instead of lagging 
behind in the march of improvement, as it has, 
would have been at this moment the finest coin 
manufactory in the world, and that thousands of 
pounds would have been saved to the country. 

Before speaking of the workshops of the Royal 
Mint, we may mention that there is within the Mivt 
boundaries an Artesian well having a total depth 
of 425 ft., and which yields daily 100,000 gallons 
of water. ‘This latter is raised by means of pumps 
worked by one of the four steam engines, viz., that 
of 20 horse power, to a reservoir placed at a 
height of 50 ft. from the ground, and which supplies 

with some little supplementing from the New 
River—the whole of the working departments and 
the dwelling-houses of the place. The well and 
its appurtenances, which include a second or sub- 
sidiary reservoir below ground, are so arranged as 
t» be immediately available in case of fire, and 
were construct:d in 1$46, at a cost of some 10,000/. 
or 12,6002. 

‘lhus far the equipments of the establishments 
out of doors are, or may easily be, made satisfactory 
and effective. Indoors, unfortunately, matters pre- 
sint a different appearance. Here pearly all is 
antiquated and effete. The gold and silver melting 
houses remain pretty much as they were left when 
they were erected in 18]0. The rolling mills 
are undoubtedly a fine specimen of the inge- 
nuity and skill of the celebrated John Reunie, 
but would be found decidedly inadequate for the 
lamination of the large quantities of metal which 
would be required in order to yield, say, one million 
of coins per day, which should be the minimum 
capability of ‘‘ output” of the Mint, as it ought to 
be. As has been shown, nevertheless, there is 
ample room for doubling the means and appliances 
of the great rolling room, even allowing that there is 
small chance of improving upon the principles of its 
plant, 

Coming now to the adjusting room—wherein 
laminated bars, or technically speaking, ‘‘ fillets” 
of gold and silver are subjected to the action of 
draw-benches for the purpose of equalising their 
thickness, and preparing them for punching or 
“cutting,” as the term is—a proportionate extension 
and some modification of machinery are manifestly 
required. It is scarcely desirable, perhaps, at this 
moment to follow on in the order in which they are 
arranged, through the various rooms of the coining 
depaitment, or to specify the various processes per- 
formed in each. It may be said of all that they 
require expansion, and that with the aole exception 
of the weighing-room, containing the perfection 
of delicate mechanism in the shape of automatic 
balances—the mechanical appliances of each demand 


increase in number and modernisation in character, 
combined with largely augmented productive powers. 
‘These requirements can only be attained from the 
designs and under the direct covtrol of one or more 
of the foremost engineers and mechanics of our 
time, and certainly it is the bounden duty of the 
Government, both in the interests of the public and 
for its own credit’s sake, to make immediate arrapge- 
ments for the change. ‘The Royal Mint as it is— 
speaking in a mechanical sense—bears the same 
resemblance to certain mechanical developments out- 
side as the old road wagon does, or did, to the loco- 
motive engine, and it would almost seem that the 
sentinels at its gates had not only kept out 
unlicensed visitors but barred the way to mechanical 
improvement for the last half-century. 

A judicious remodelling of the machinery of the 
place would readily be completed at a cost of 
some 20,000/. or 30,000/., whilst 300,0°0/. at least 
would have been required for the construction and 
equipment of a much inferior new mint on ‘* certain 
lands situate in the precinct of Whitefriars and 
the parish of St. Bride in the City of London.” 








MR. ANDERSON’S PATENT BILL. 

Tuk Foremen Engineers did not come to any 
conclusion on the patent question last Saturday 
evening ; all the available time having been taken 
up in discussing the matter, its further considera- 
tion was adjourned. 

In introducing his resolutions, which appeared in 
our last issue, Mr. Worssam spoke at some length, 
stating that he regarded the Patent question as one 
of the very first consequence at the present time, and 
that although it was all very well for successful 
patentees who feared competition, to run down cheap 
patents and to say that they would be productive 
of evil consequences, he had yet to learn that 
the practical value of the ideas of the competent 
British workman were to be measured purely and 
simply by his ability to pay the present exorbitant 
and impolitic patent fees. It is to be remarked 
that workmen are not the only class of inventors to 
whom the present heavy taxes are an insurmount- 
able obstacle. The fact is, as we have on former 
occasions pointed out, that the question of fees 
strikes at the root of the patent question, and on 
this point, as well as in the matter of examination, 
Mr. Worssam, in the course of his observations, 
quoted this journal at considerable length. The 
subject is far too comprehensive to Le disposed of 
in one or two articles. It needs sub-division and 
careful treatment under each principal head. 
3esides the very important question of fees, there is 
the equally important question of preliminary exami- 
nation ; also the proposal that patentees should be 
permitted from time to time to tack improv ements 
on to their original patents is one as to which, from 
the remarks made at the Foremen Engineers’ 
meeting, there appears to exist considerable mis- 
apprehension. We shall not attempt now to go 
into these questions, but we propose shortly to deal 
with them in a manner that will, we hope, enable 
the actual points at issue to be clearly realised. 
Unquestionably it is in the highest degree desirable 
that the leading points with which Patent Law 
reformers will have to deal should be fully under- 
stood. 

Unfortunately, on most points much nonsense 
is spoken and written. One objection that has 
been urged against small fees is that if patents 
were made very cheap, hosts of men would fly to 
take them out, and neglect their own business in 
the attempt to make a fortune. There are 
undoubtedly many foolish people in the world, but 
it is not our experience that the bulk of inventors 
are wanting in common sense. There are excep- 
tions, but we say without hesitation that the 
majority of inventors, whether rich or poor, do not 
expect to make a fortune out of an invention, 
unless there are reasonable grounds for regarding it 
as one likely to prove of exceptional merit. It is 
quite true of inventors, as of most classes of 
people, that the majority do not make fortunes. 
Equally true is it that many are considerable losers 
by their inventions. But admitting all this, what 
then? Are we, therefore, to abstain from the 
endeavour to remove the barrier that keeps back 
many inventions whose practical introduction 
would be productive of much public good ? 

There are some who, professing to have the con- 
fidence of inventors, and to believe that evil would 
spring from the reduction of patent fees, are 
bold enough to assert that of the inventions sub- 











mitted to them ninety-nine out of a hundred are 


either old or useless, In view of such an arrogant 
assertion, can any further proof be needed of the 
extreme danger of any examination system that 
would give power to officials to refuse patents for 
supposed want of novelty and utility? We ven- 
ture to think not; unless, indeed, it be assumed that 
those of whom we write have to deal exclusively 
with a manner of men very different from the 
ordinary run of inventors. But even those who 
are confident enough to make the assertion alluded 
to above do not hesitate to say at the same time 
that in the majority of cases their verdict has been 
accepted. It would not be uninteresting to know 
how many confiding inventors may have thus con- 
tributed to their own want of commercial success, 
They also tell us that educated engineers not 
unfrequently fall into error, “and re-patent old 
inventions.” Let us add “and also occasionally 
fail to discern novelty and utility where they 
exist.” That our addition is not an exaggeration 
will at once occur to almost any successful intro- 
ducer of a really valuable, even though it may have 
been an apparently simple, mechanical invention. 
Is it not, then, to say the least, reasonable to assume 
on the one hand, that if the fees were reduced 
many more inventions would be brought forth, 
and on the other hand, that if there were a system 
of examination, such as we have frequently advo- 
cated, the practical effect would be that very few 
really old and already tried inventions would be 
patented, because, since inventors are mostly gifted 
with common sense, they would be as able as any 
examiner to duly appreciate any anticipatory 
matter produced to them by the Patent Office 
authorities, and would usually not proceed with a 
really bad case. Thus we should get more really 
valuable inventions by reason of the greater 
inducements held out to inventors; and there 
would be a smaller proportion of invalid patents 
than is the case under our existing system, with, 
at the same time, ample protection of the inven- 
tor’s interest as against even the most arrogant and 
arbitrary of officials. 


THE INTERLOCKING SIGNALS 
PATENTS. 

JUDGMENT was delivered on Monday last in the 
Queen’s Bench Division of the High Court in the 
action of Saxby and Farmer vr. the Gloucester 
Wagon Company, Limited. The action was 
brought to restrain the defendants from making 
interlocking signal apparatus infringing Messrs. 
Saxby and Farme:’s pateut of the 23rd of January, 
1874. It was admitted by the defendants that if 
the 1874 patent were valid, the apparatus made by 
them would be an infringement of it; but they 
contended that that pateut was bad on the grounds 
(1) that the plaintiff was not the true and first 
inventor; (2) that there was no novelty in the 
invention ; (3) that though there were, it was not a 
proper subject for a patent; and (4) that the com- 
plete specification was at variance with the provi- 
sional specification. 

At an early stage of the action it was compulsorily 
referred to an official referee as being “ an action 
requiring a prolonged scientific investigation, which 
could not, in the opinion of the judge, conveniently 
be made before a jury, or conducted by the court 
through its other ordinary officers.” ‘The action 
was therefore heard before Offici: 1 Referee Ander- 
son, aud was gone into at great length — the 
speeches of counsel and the evidence forming a 
printed volume of five hundred pages, ‘The counsel 
for the plaintiffs were Messrs. Aston, Q.C., Watkin 
Williams, Q.C., M.P., and Macrory, and for the 
defendants, Messrs. Webster, Q.C., W. N. Lawson, 
and R. S. Wright, and among tbe wituesses exa- 
mined for the plaintiffs were Messrs. Bramwell, 
Imray, and Cowper, and for the defendants Mr. F, 
W. Webb, Dr. Hopkiuson, Mr. May, and Dr, Pole. 

The report of the ofticial referee was made last 
November, and was in the defendants’ favour upon 
all points. In May last the repo.t came before 
the Court upon the motion of Sir J. Holker (in 
place of Mr. Watkin Williams, who had meantime 
been elevated to the Beuch) to enter judgment for 
the plaintiffs, notwithstanding the findings of the 
official referee, or to grant a new trial. Upon this 
motion the Court has given judgment for the defen- 
dauts, which has proceeded however, substantially 
upon one only of the defendants’ contentions, viz., 
that Messrs. Saxby and Farmer’s patent is void on 
the ground of want of novelty and merit. 

The principles upon which interlocking signals 
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are arranged are well understood and require but 
little explanation, The motion which is given to any 
point or signal under the pointsman’s command is 
transmitted from the hand lever through a recti- 
linear bar, which is provided with a series of notches 
or stops. These motion bars are arranged side by 
side, either horizontally or vertically, and in the 
earlier devices the locking was performed by means 
of a series of locking bars crossing the motion bars 
at right angles, which were provided with grooves, 
through which the motion bars might move, or stops 
which prevented their motion. Each hand lever 
therefore moved a motion bar and a locking bar, 
the motion bar moving the point or signal, the 
locking bar interposing stops in the path of those 
motion bars which were to be locked whilst the 
lever was down. Not only did the locking bars 
prevent the motion of (what we may call) incon- 
sistent moving bars, but the moving bars also locked 
inconsistent locking bars, so that each hand lever 
would be doubly locked. 

The objections to the earlier plans were of a two- 
fold nature, In the first place it was necessary to 
provide for a lever, being, through carelessness, 
only partially moved over, and it was, therefore, 
necessary that the first motion of the hand lever, 
before altering the point or signal, should lock all 
inconsistent levers; that the middle part of the 
motion should do the work of moving the point or 
signal, and that the last part of the motion should 
unlock all consistent levers. This object was not 
effected by the earlier plans, and in 1871 Mr. 
Saxby took out a patent for an apparatus by which 
the end was attained. It will be understood that 
the hand levers had been previously arranged like 
ordinary locomotive reversing levers, i.e., each with 
a spring catch upon the handle, which dropped at 
each end of the motion into a notvh upon a quadrant 
fixed by the side of the lever. Mr. Saxby utilised 
the motion of this spring catch for the purpose 
required, and caused the withdrawal of the catch 
from the notch at the beginning of the motion to 
do the required locking, and the dropping of the 
catch into the notch at the end of the motion to do 
the required unlocking. This was effected by means 
of a rocking quadrant, having a slot in which worked 
a pin attached to the spring catch. ‘The lifting of 
the spring catch moved this rocking quadrant 
through a small angle into a position in which the 
slot was concentric with the fixed quadrant and the 
motion of the lever. ‘Lhe rocking quadrant was. 
therefore, stationary during the moving over of 
the hand lever, and at the end of the motion the 
dropping of the catch again moved the rocking 
quadrant through another small angle in the same 
direction, These two motions of the rocking 





DYNAMO-ELECTRIC 


quadrant were communicated to the locking appa- 
ratus by a suitable arrangement. 

The other objection to the earlier designs related 
not tothe actuating part of the apparatus but to 


the locking part. It was found in the first place 
that the play of the bars and any slight inaccuracies 
in workmanship caused the action to be uncertain, 
and in the second place that the system did not 
admit of compactness of arrangement combined 
with easy accessibility for repairs, where there was 
avery large number of levers, as at many of our 
railway termini. These objections applied to the 
locking gear which was the subject of Saxby’s 1871 
patent, though, as we have seen, the actuating part 
of the apparatus was free from objection. 

The main feature of the plans by which these 
objections were obviated was, that the moving 
bars were locked by the rotation of blocks provided 
with projections instead of by the rectilinear motion 
of the previous locking bars. In Smith’s patent 
of 1870, these revolving locking blocks were com- 
bined with treadles which were actuated by the 
foot instead of by the motion of the hand lever. 
In Imray’s patent of 1872, which was purchased 
and worked by Messrs. Saxby and Farmer, the 
revolving locking blocks were in the form of a long 
cylinder having a slot through which the hand lever 
worked, and a notch at each end which, by the 
rotation of the block, prevented the motion of the 
hand lever. The locking block was actuated by 
the motion of the spring catch, but in a manner 
different from the Saxby patent 1871. 

It was contended by the defendants that the 
apparatus described in the Saxby patent 1874, upon 
which the action was founded, was nothing more 
than a combination of the actuating apparatus of 
the Saxby patent 1871, with gear locking by means 
of revolving locking blocas similar to that described 
in Smith’s patent 1870, and Imray’s 1872, and that 
the amount of inventive skill required to make this 
combination was not more than any intelligent 
mechanic, having a knowledge of the previous 
patents, could have supplied. The oflicial referee 
found in favour of this contention, and reported 
that the only novelty in the combination was the 
link and crank which connected an actuating quad- 
rant of the previous type, with locking gear of a 
previous type. It was upon this point that the 
judgment of the court proceeded, viz., that the com- 
bination which was the subject of Saxby’s 1874 
patent, did not require a suflicient amount of skill 
to constitute an invention. 

Admitting that the locking gear of Saxby’s 1874 
patent was not new, we can hardly see how the 


judgment on this point could have been otherwise. | 


By the 1871 patent Saxby claims the application of 
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the actuating quadrant to any kind of locking gear, 
and it is ditlicult to see how a patent could after- 
wards be granted for the application of that same 
actuating quadrant to one particular kind of locking 
gear, unless indeed it were a new kind, in which 
case it would stand alone as a good subject fora 
patent, without any combination. We understand, 
however, that the judgment is to be appealed. 

In conclusion, we may draw attention to the 
mode of trial which was adopted in this instance, 
and which we think is really the proper method of 
trial in a patent action. The issues of fact in the 
action were referred, as we have pointed out, A 
reference of the scientific facts in such cases tor 
competent engineering referee with some amount of 
legal knowledge, seems to us to present great 
advantages over the present mode of trial before a 
tribunal which, from the nature of the case, often 
cannot appreciate the true bearing of scientific points 
involved. 

We believe this is the first time a patent case has 
been compulsorily referred under the provisions of 
the Judicature Acts, but no doubt the example will 
often be followed, it being open to the parties, upon 
a reference, to select any referee they may agree 
upon. Points of law which arise upon the facts will, 
of course, come before the ordinary legal tribunal. 





THE WESTON SYSTEM OF ELECTRIC 
LIGHTING. 

Tue name of Mr. Weston has long been before 
the public as the inventor of one of the most suc- 
cessful dynamo-electric machines that has been 
introduced for electro-plating, and we believe at the 
present time the greater bulk of the largely increas- 
ing industry of nickel-plating is performed by Mr. 
Weston’s machines, which in general principle are 
very similar to the dynamo-electric machine of M. 
Lontin which has been described in these columns.* 
The lighting machine of Mr. Weston with which 
we have to do in the present notice has however 
nothing in common with the plating machine of the 
same inventor, for while it has points of resem- 
blance in certain of its details with the machines of 
Siemens,t Gramme,{ De Meritens,§ Brush,|| and 
Maxim,‘ it is distinctly original and cannot be con- 
founded with any one of them. 

‘The general external appearance of the machine, 
which is shown in Fig. 1, on account of the distribu- 





* See ENGINEERING, vol. xxviii-, page 174. 
+ Ibid., vol. xxviii., page 101. 
t Ibid., vol. xxviii., page 64. 
§ Ibid., vol. xxviii., page 372. 
Thid., vol. xxxi., page 56, 
§ Ilid., vol. xxxi., page 611, 
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tion of its field magnets, bears a slight resemblance 
to one form of the Gramme machine. ‘These mag- 
nets consist of six horizontal cylindrical electro- 
magnets, six above the axis of rotation of the arma- 
ture, and uniting in a single upper pole piece, and 
six below the armature uniting in the lower pole 
piece, the two polar extensions having opposite 
polarity. The coils of these magnets are connected 
together in series, and the whole current generated 
by the machine is transmitted through them, thus 
producing an intense magnetic field, within which 
the armature is rotated at a speed of about 900 revo- 
lutions per minute. ‘Those parts of the pole pieces 
which embrace the armature, instead of being solid 
and continuous as in those of the Gramme machine, 
are cut into a series of tongues. These are shown 
marked ‘Tl T T, T' 'T' T", &., in Fig. 2, which is a 
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diagram of the disposition of the pole pieces, as would 
be seen from one end of the machine if the magnets 
M M M and back plate were removed, It will be 
noticedalso that the space between the two pole pieces 
is wider in the middle than at the two ends of the 
armature A A, the length of the tongues measured 
from the magnets decreasing from the centre towards 
the ends by a sort of elliptic curve. Mr. Weston 
states that by this arrangement greater regularity 
of current is insured, the inductive effect of the 
magnets upon the coils of the armature during its 
rotation taking place from the centre towards the 
ends and rice versd, instead of simultaneously through- 
out the whole of any one section of the armature wire. 
The object of the slits in the pole pieces, whereby 
the latter are divided into a number of tongues, is 
twofold, In the first place, it effectually prevents 
cross currents being induced in the pole pieces by 
induction from the armature ; and in the second place, 
the arrangement materially assists the ventilation of 
the armature and magnetic field, and thus prevents 
the machine from becoming overheated. 

The armature of the Weston machine is of very 
peculiar construction, and although it bears some- 
what of a resemblance, when wound and in its 
place, to the Siemens armature, the construction of 
its iron core and method of winding is very different. 
The core of the armature, like that of the Maxim 
machine, is compound, being built up of a number 
of iron discs of a form peculiar to itself. One of 
these discs is shown in Fig. 3 and consists of a disc 
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of iron, shaped likea spur pinion, and having around 
its circumference sixteen projecting teeth and as 
many notches. The core of the armature is con- 
structed by threading thirty-six of these discs upon 
the driving shaft-of the machine with small sepa- 
rating washers between, so that there is an air space 
between each washer and its neighbour equal in 
thickness to the thickness of the washer. When the 
core is completed by the addition of solid end-pieces 
of a diameter equal to that of the discs, measured 
across the bottoms of the notches, the whole pre- 
sents generally the form of a cylinder with hemi- 
spherical ends and having a series of sixteen longi- 


with its axis and a number of annular transverse 
grooves between the discs and perpendicular to the 
longitudinal furrows. Into tbe sixteen longitudinal 
grooves are wound as many coils of insulated cop- 
per wire, the method of winding being similar to 
that in the Siemens armature, that is to say, it is 
laid along one groove across one end and back by 
the corresponding and diametrically opposite groove 
on the other side. By this peculiar method of con- 
struction it is obvious that the ventilation of the 
armature is exceptionally well insured, for not only 
is it hollow, but it is provided with sixteen openings 
from the inside to the circumference to every disc 
of which it is composed, or 576 openings in the 
whole armature ; and, as the ends are also provided 
with openings, a continuous stream of air is, during 
the working of the machine, constantly being driven 
through the orifices of the armature and between 
the spaces of the poles into the outer air. 

The commutator which is shown in Fig. 4 is 
similar in principle to the commutators used in the 
Siemens and Gramme machines, but its construction 
differs from them in the fact that the various seg- 
ments of which it is composed are arranged helically 
on the shaft, and are separated by air spaces instead 
of by solid insulating material. The object of this 
helical disposition of the copper strips of which it 
is composed is that the rubbing edges of the collec- 
tors or “ brushes” B (Fig. 4) are, in all positions of 
rotation of the commutator, in contact with two of 
its segments, thus insuring greater uniformity to 
the strength of the current. 





Fia. 4. 

The collectors or ‘* brushes,” of which there are 
two (diametrically opposed to one another), are made 
up of ten or a dozen thin curved plates of elastic 
copper cut by slits into three tongues, and so held 
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agaiust the commutator that the edges of the whole 
bundle press against the copper segments rotating 
beneath them, and the brush holders are like those 


frame by which the strength of the current and of 
the magnetic field can be adjusted by setting the col- 
lectors by hand to positions of greater or less effi- 
ciency. ‘This arrangement is very clearly shown in 
the general view of the machine, Fig. 1. 

‘Lhe Weston system is a complete one in itself, 
that is to say it has both machine and lamp peculiar 
to itself, and in the succeeding diagrams we give the 
form and construction of Mr. Weston’s lamp, which 
gives the most highly satisfactory results, regulating 
itself with extreme accuracy to the strength of the 
current, and producing a perfectly steady white 
light. Fig. 5 is a general outside view of the lamp, 
and Fig. 6 is a diagram illustrative of its very 
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Fie. 6. 


interesting and ingenious regulating mechanism, 
which is contained within the small dome-covered 
box shown in the upper —- of Fig. 5. Referring 
to Fig. 6, RK represents the rod carrying the upper 
carbon, which when no current is passing, slides 
freely through the clutch lever C, and therefore 
allows the upper carbon to rest on the lower. M M is 
an electro-magnet of peculiar construction, and A A 
is an armature capable of motion to and fro in a 
vertical direction only, being supported by the two 
parallel flat steel springs N and O, which are rigidly 
attached at their further extremities to the framing 
of the lamp, It will be observed that in its position 
of rest the upper end of the armature is just a 
little below the lower edge of the upper pole of the 
magnet, so that the action of a current being sent 
through the magnet coils would be to cause the 
armature A to be attracted vertically thereby lift- 
ing the end of the clutch lever C, to which it is 
attached by a link, and this lever is so constructed 
that when it lifts beyond a certain point it seizes 
and lifts the rod R, much in the same way as the 
lifting washer in the Brush lamp* lifts the rod of 
the carbon holder. S isa tension spring attached 
at its upper end to the top of the armature, and 
hooked at its lower end to the arm of the bell-crank 
lever L fixed in such a position that the tension of 
the spring Scan be regulated by an adjustment 
screw shown in the figure. The movement of the 
armature therefore is controlled by the varying 
attractive force of the magnet MM drawing it 
upwards, and the adjustable tensile force of the 
spring S pulling itin the opposite direction ; and, in 
order to prevent a sudden and violent variation in 
the attractive influence of the magnet from setting 
the lamp “jumping,” the lower end of the armature is 
attached to a small piston rod and piston, which 
works in a little cylinder or ‘‘ dash-pot” G contain- 
ing glycerine, in which the piston is immersed, and 
the controlling action of this little contrivance can 
be adjusted within certain limits by allowing more 
or less glycerine to pass from one side of the piston 
to the other. 

This adjustment is effected by a very simple con- 
trivance shown in the figure. The piston of the 
glycerine cylinder is composed of two discs, the one 
fixed to the piston-rod and the other capable of 
being rotated through a small angle on its centre, 
which is coincident with that of the other disc as 
well as with the axis of the piston-rod. Around the 
edges of both discs are cut three notches at equal 
angular distances apart of 120 deg., and, by the 
angular position of the movable disc with respect 








tudinal grooves cut in its circumference parallel 





of the Maxim generator, mounted upon a swing 








* See ENGINEERING, vol. xxxi., page 86, 
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to the fixed disc, the rapidity with which the glycerin 
can pass from one side of the piston to the other can 
be regulated with great nicety by the opening o1 
closing of the notches as they coincide with or pass 
by one another. “The discs are shown in elevation 
in the diagram, Fig. 6, marked P' and P?, as well as 
in the plan immediately below. 

We now come to describe the magnet M M 
which is of very peculiar construction, inasmuch as 
each limb is surroanded by no less than three coils 
wound over ore another, although there are but 
two circuits which traverse the magnet in opposit: 
directions, and it is by the difference between the 
magnetic inductive influence of the two circuits that 
the regulation is effected. 

We need not remind our readers that if two elec- 
tric currents circulate around an electro-magnet 
in opposite directions they will tend to neutralise the 
magnetic effect of each other, and that just as the 
inductive influence of the one or the other circuit pre- 
dominates, either through the strength of its current 
or the magnetic efficiency of its coil with respect to 
the iron core, so will the direction of polarity as well 
as its intensity be determined. Now, the magnet in 
Mr. Weston's lamp is a differential magnet, one of 
its circuits being composed of thick wire which forms 
part of the principal circuit of the machine and arc 
and the other a fine wire circuit wound in the 
opposite direction, and is a shunt circuit, indepen 
dent of the arc; and as the strength of current in 
shunt circuits, other things being equal, is determined 
by the ratio that exists between the resistance of 
shunt circuit and that of the circuit to which it is 
a shunt, it follows from the construction of Mr. 
Weston’s lamp that the magnetic intensity of the 
field of the regulating magnet depends upon the 
resistance of the main circuit of the machine which 
is inclusive of the arc between the carbons. Fig. 
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Fic. 7. 
is a sectional diagram of one of the limbs of the | 
magnet which consists of an iron core surrounded, 
first, with a bobbin of fine wire, over this is wound 
a helix of thick wire and over this again is a second 
coil of fine wire, the two coils of fine wire being 
wound in the opposite direction to the thick wire, 








Fia. 8. 


but in the same direction as one another. 


limbs of the magnet are alike, and the two heliccs 
of thick wire 
the lamp circuit, 
are united in series, and included in 
shunt circuit above alluded to. 


The various connexions of the lamp will be better 
understood by reference to Fig. 8, which represents 
the general distribution of the essential parts. 
Che current entering the positive terminal at A 
has two channels open to it, one through the thick 
wire of the magnet coils to the upper carbon, down 
through the lower carbon, and through the left-hand 
suspension rod E to the negative terminal B. ‘This 
causes M M to become a magnet, the armature is 
raised and the carbons are separated. Another course 
for the current is from the —s terminal through 
the fine wire to the magnet, whose strength it 
reduces, to the negative terminal of the lamp. The 
action of this arrangement is as follows: The moment 
M M becomes a magnet its armature is lifted, and 
the carbons being separated the arc is established 
between them, its length being determined by the 
strength of the magnet overcoming the tensile down- 
ward pullof the spring S to which it has been adjusted. 
If through any cause, such as the shortening of the 
carbons, the arc increases in length or in resistance, 
more current is shunted into the reverse coils of the 
magnet, which is thereby reduced in magnetic 
intensity, the armature sinks, and the arc is reduced 
in length, thereby reducing its resistance and 
allowing less current to pass into the shunt, and if 
the are circuit from any cause becomes interrupted, 
the armature drops altogether, bringing the carbon 
into actual contact, and the current is re-established. 
All these operations, which take long to describe, 
are performed automatically with the greatest ease 
and promptness by the apparatus itself, and the 
result is an exceptionally steady light under perfect 
control, 





7 | some weeks past under the very able and intelligent 
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are joined together and in circuit with 
while the four fine wire bobbins 
the fine wire 


The Weston apparatus, which want of space 
allows us to describe but superficially, has been 
| exhibited to the public in the Euston-road for 


| management of Mr. Charles W. Farquhar, one of 
| the electricians of the Weston Company, but it has 
within the last few days been removed to Paris to 
|take its place among the many electric lighting 
| systems which are to be submitted to the judg- 
|ment of the world at the forthcoming Electrical 

Exhibition to be opened in the Palais de I’ Industrie 

on the first of next month, and we have very little 
hesitation in saying that the Weston system will 

ake a high position as the result of that most 
| interesting competition. 
| 


PRIVATE BILL LEGISLATION. 

As the Committees of both Houses on Private 
Bills have now got through the greater portion of 
their work, few points of interest have arisen 
during their proceedings since our last report. 
The votes of the Houses of Parliament have, how- 
ever, contained notices concerning two Bills which, 
owing to the opposition having been withdrawn 
and other causes, have created little stir in the 
Houses, but whose histories widely differing in 
character, seem to deserve some notice here, they 
are the Teign Valley Railway Bill and the Forth 
Bridge Abandonment Bill. 

The Teign Valley Railway is a line of about 
eight miles in length, extending northwards up the 
valley of the Teign from Chudleigh-road Station, 
on the Moreton Hampstead and South Devon line 
of the Great Western, to Teign House, a point 
about midway between Exeter and Newton Abbott. 

The district through which this line runs was 
the cause of a hard-fought battle between the 
Great Western, and London and South-Western 
Railway Companies. The latter endeavoured to 
extend their influence into South Devon and Corn- 
wall by way of Yeoford and Lidford, as well as by 
aline from Exeter to Newton Abbott ; the former 
desired on the one hand to preserve their influence 
in this locality by promoting a scheme from 
| Moreton Hampstead to Newton Abbott, and 
on the other opposed with all their strength the 
aggressions of their rival. The result of this contest 
was the passing in 1862 of the lines from Yeoford 
|to Lidford, and from Moreton Hampstead to 
| Newton Abbott, and in 1863 the sanctioning of 
the Teign Valley Railway scheme, then promoted 
independently between the points before named. 
If it had been extended as proposed to Exeter it 
would form an inland route between that point 
}and Teignmouth, by which means the rather 
dangerous and unsatisfactory route at present exist- 
ing along the seacoast would be avoided, which 
would be of advantage in many ways, for, as in the 
very similar case of the line from the Dee to the 
' Menai Strait between Chester and Holyhead, it is 





exposed to the damaging effects of storms, involving 
sometimes prolonged stoppage of traffic, and large 
annual expenditure for repairsand maintenance, 
Though the prospects of this line might have 
been considered exceptionally good, the district 
likely to afford a remunerative local traffic, the 
estimated cost of construction small, and the chance 
of forming at no distant date a link in an important 
through route probable, its way has been beset with 
thorns requiring no less than seven Acts of Parlia- 
ment and three schemes in Chancery to help it 
forward and extricate it out of its difficulties. 

The original share capital was 45,000/., with 
15,000/. borrowing powers; but in 1880, under the 
influence of these several statutes, the capital load 
increased to no less than 117,000/., of which 20,000/, 
only was ordinury stock, the remainder being 
debentures and preference shares. Before that 
date a portion of the land had been acquired, and a 
contractor, who was paid almost wholly in paper, 
had executed the greater part of the works, but 
these were hardly of the soundest character or best 
design. In 1877 an effort was made to save some 
thing from the wreck, a contract for the acquisition 
of the necessary land and the completion of the 
works as they then stood, was settled with sub 
stantial people, but it proved abortive, as there was 
no adequate protection insured against the attacks 
of creditors. 

A change in the management took place in th« 
latter part of 1880, and the new directors acting 
under the best engineering and legal advice, secured 
their movable property by a bill of sale executed 
in favour of their chairman, he at the same tim 
paying a creditor who had seized it; they also filed 
a scheme in Chancery which rendered it impossible 
for any one to take proceedings without leave of 
the Court. An inve stig ation was then made into the 
condition of the railway both as regards the works 
and the liabilities, and a scheme was settled, which, 
if carried out, would have provided in substance for 
the reconstitution of the finances, but the opposi 
tion of one preference shareholder made it 
sary to apply to Parliament for powers to rearrange 
their affairs, and for the protection of the company 
from actions by landowners and for guarding their 
then unfinished line from damage arising from the 
weather and want of care. 

Mr. Fowler having reported that 15,0007. would 
be sufficient to complete the works and open th« 
line, the chairman, Lord Haldone, made arrange- 
ments to provide this sum, and all that is now neces 
sary to bring the whole affair to a satisfactory con 
clusion is the sanction of Parliament to the proposed 
proceedings. As there is now no opposition to th 
Bill, which has passed the Commons, it isto be hoped 
that it will be obtained in due course, thus ending 
the troubles which have fallen so thickly on this 
unfortunate company. 

The passing by a Committee of the House of 
Commons of the Forth Bridge Abandonment Bill 
appeared to most people is it were the signing of 
the death-warrant of that magnificent scheme ; sinc: 
that time, however, the aspect of affairs has very 
much changed, and there is now every probability 
of this project being brought to a successful issue. 

The fall of the sister structure, the Tay Bridg 
having seriously shaken the confidence of the public 
in bridges placed in similarly exposed situations, 
the question whether sufficient margin had been 
allowed in the calculations upon which the late Sir 
Thomas Bouch had designed the Forth Bridge was 
reopened with the result that, owing to great increase 
of cost arising from the excess of strength deemed 
desirable, it would not be advisable to proceed with 
the execution of the work. 

The guaranteeing railway companies, the Great 
Northern, Midland, and North-Eastern, fully alive 
to the importance ot completing this link in com- 
munication between the north and south, directed 
their respective consulting engineers to report 
whether a bridge sufficiently strong and rigid to 
comply with the utmost demands of the Board of 
Trade and the public, could be constructed at the 
proposed site, and whcther the cost of doing so 
would be sufficiently reasonable to make it a success 
commercially. This report has been made dis- 
tinctly in the affirmative on both points, and though 
in the Lords notices for the 5th inst., the Abandon- 
ment Bill was down as waiting for a Select Com- 
mittee, there is every reason to believe that when 
the time comes for its consideration it will be 
formally withdrawn. 

Our columns have from the first contained all the 
information it was possible to obtain about this 


neces 




















Jury 8, 1881.] 


ENGINEERING. 





45 








important subject. On page 10 of our first volume, 
we gave full particulars of the original design of the 
late Sir Thomas Bouch, and of the novel and perhaps 
somewhat impracticable means by which he then 
intended to surmount the difficulty of securing for 
his piers a foundation in the treacherous material 
forming the bed of the estuary, On pages 113 and 
131, vol. xxix., appeared descriptions of the designs for 
the structure which was then proposed by the same 
engineer, and also in the same volume we discussed 
with great detail alternative designs for accomplish- 
ing the same object. 

The Lanarkshire line of the Caledonian Railway 
companies, referred to in our last number, has 
passed the Lords, so have the following Bills: 
Brighton and Dyke Railway, Caledonian Railway, 
Larbert and Grangemouth line, Belfast and County 
Down Railway, Cheshire lines, Manchester, Shef- 
field, and Lincolnshire new lines, Great Eastern 
Railway, Midland Railway, Great Northern Rail- 
way, Gravesend Railway, North British Railway, 
Montrose and Bervie line, Tay Viaduct, and the 
royal assent has been given to the Glasgow and 
South-Western Railway Bill. 

The Oxted and Groombridge Railway is now 
before a Select Committee in the Lords and so is the 
Central Norfolk Railway; the former has been fully 
described on page 546 of our last volume, the latter 
lines are proposed to connect two existing extre- 
mities of an east and west communication between 
Lynn and Yarmouth. This of course is opposed 
by the Great Eastern Railway as being unlikely to 
be a financial success. 

Nothing worthy of special report has taken place 
in the Committees sitting in the Commons. 


NOTES. 
Russian MINERALS, 

Tu Russian mineral statistics for 1879 have just 
been issued, showing the following quantities 
as having been produced and raised during that 
year: 


tons. 
Gold... — on daa ee ose 42.5 
Platinum ... po ate one wis 2.2 
Silver nen paw aad eee ian 11.2 
Copper eve 3074.5 
Lead os oa ose 1335.4 
y: oo on on eee eco ose 2.0 
Zinc ... ‘it , ‘ adi eee 4250.0 
Pig iron ove $29855.4 


50974.4 
3084.0 
203636 .0* 

1284.3 


206438 .0 


” castings aa 

Steel, blister and puddled 
,, Bessemer and Siemens- Martin... 
,, crucible é we 

Iron bars, angles, &c. 


», Sheets and plates ... eee eee  69325.0 
99 FOALS ace ay one 6131.0 
o Wee .. 1809.0 
Sulphur 341.8 
Alum 80.6 


Naptha, refined 
Asphalte 


106531.0+¢ 
9043.0 


eee 


Salt... eee . §83287.0 
Coal ; sid eee 2378 | 38.0 
Anthracite aie sd 477972.0 
Brown coal ; ose 16157.0 


GeRMAN Trade witit Rvssta. 

We have before us a further instalment of the 
consular report on this subject. In addition to that 
of the Moscow consul, the Consul-General in Odessa 
has furnished one which endorses the statements 
which we quoted on page 649 of our last volume, at 
the same time giving further particulars. It appears 
that not only is the packing in most cases so insuffi- 
ciently performed that the goods often arrive utterly 
useless, but that the quality and workmanship is not 
to be depended upon; whilst it is a most difficult 
matter to induce German manufacturers to adhere 
to the pattern. As an example, brass water cocks 
are mentioned. These the consul himself purchased 
in large quantities, always of English make. Being 
desirous cf supplying (if possible) German goods 
in preference to English, he sent patterns to Ger- 
many, but for some time could not induce German 
makers to copy them correctly. When, jhowever 
he succe ‘ded in securing the pattern he wanted, the, 
quality was extremely bad; and he has been com- 
pelled to fall back upon the English article. In 
the case of iron water pipes, although the iron used 
in Germany for their manufacture is better than 
the English material, the workmanship in a parcel 
which the consul was asked to inspect, was so bad 


* Out of this quantity steel rails 144,801.2 tons. 
+ The quantity of raw mineral oil raised was 346,274.9 
tons. 








that they had to be sold as scrap iron. It appears 
that—notwithstanding the opinion held by German 
manufacturers that anything is good enough for 
Russia—merchants and consumers there are per- 
fectly aware of the quality of the goods they 
require ; and we cannot too strongly impress upon 
English merchants and manufacturers that they 
must pay strict attention to quality in goods for 
this market. The importance of good packing has 
already been mentioned; and these two points 
properly attended to, will go far to enable English 
goods to hold their own in the markets of the world 
against the cheaper but more unreliable Continental 
productions. 
FvEL ON Russian RaI.ways. 

A Russian Government report just issued gives 
some interesting information respecting the fuel 
used on the railways in Russia during 1879. From 
this report it appears that during that year there 
were consumed on Russian lines (apart from the 
fuel burnt by stationary engines) 1,019,720 tons of 
mineral fuel, or 54 per cent. of the whole, while 
3,373,013 cubic feet of wood were also burnt. Of 
the mineral fuel used, 82 per cent. was raised in 
Russia, and 18 per cent. imported, chiefly from 
England and Silesia. The coal raised in Russia was 
obtained from the various districts in the following 
quantities : 





Districts : tons. 
Donetz ove ove aes roe e» 436,605 
Moscow 5 soa ee «. 157,477 
Poland ae one oon ee 122,544 
Couban ose sins ose 6,924 
Oural... eee ° 33 

723,583 


The imports of foreign coal were divided as 
follows: From England 216,978 tons, and from 
Silesia 74,770 tons, or together 291,748 tons. There 
were also some small quantities of coal obtained 


from minor Russian districts and from foreign 
countries not included in the above summaries. 


As regards the proportionate lengths of lines 
worked in Russia with the different fuels it appears 
that there were in 187%, 5798 miles of Russian 
railways using coal alone, while on 3643 miles both 
coal and wood were used, and on 4305 miles the fuel 
employed was wood only. 
show that the use of mineral fuel in place of wood 
is rapidly gaining ground on Russian lines, and the 
Government are favouring the change. 
Nortu-EasTern RAILWAY AND THE HIGHER 
CLASSES. 

On none of the great railways has the recent ten- 
dency towards the decay of the second-class traffic 
been more marked than on the North-Eastern Rail- 
way. Indeed, at the present time there are actually 
fewer second-class passengers carried on that line 
than there were when it was only one-half its pre- 
sent extent, and when the amount of the passenger 
traffic was one half, or less. In the upper classes there 


has been slow growth, but whilst the intermediate | 


class has fallen off, there is an immense growth of 
the popular lower class. 
which we have any account—that ending December, 
1880—there was an 
the number of the first-class passengers over those 
for the previous corresponding half-year ; but with 
this, and with an increase of not less than 1,050,000 


passengers travelling third-class, there was a reduc- | 


tion in the number of the second-class passengers 
to the extent of 54,000. And the receipts from the 
various classes of traffic moved correspondingly, so 
that it is evident there has been, even with a 
great growth in the traffic, a serious fall—a con- 
tinuation of a serious fall rather in the amount of 
the intermediate class. With the view of arresting 
this, however, the directors have announced a 
reduction in the rates for the conveyance of pas- 
sengers by the two upper classes—a reduction of 
about ten per cent. on the average of the second 
class and of a little more on the first-class fares. 
It is very doubtful whether this reduction, dating 
from July 16th, will arrest the decay of the second 
class. We shall have to wait six or seven months 
to learn exactly the result, but there is no pro- 
bability that it will give any large addition to the 
number of the second-class travellers, for if the 
lower fares in this attract a few passengers from 
the lowest class, it may be supposed that from the 
intermediate class also there will be some attracted 
to the first-class. Since the Midland set the 
example the tendency has been marked towards 
decay in the second-class traffic, and of late every 
half-year has so increased the reduction that it is 


! 


almost hopeless to believe that it can now be 
arrested, 


NORTHUMBERLAND AND DurnaM Miyenrs’ Per- 
MANENT RELIEF FUnp. 

It is in the Great Northern coalfield, including 
Northumberland and Durham, that the science of 
coal mining has attained its greatest development 
and perfection; and it is in the same mining region 
that the greatest care is taken for the protection 
of the safety and lives of the workpeople. In no 
other important mining district is there such an 
institution as that which goes by the name given 
above. As the annual meeting in connexion with 
the administration and maintenance of the fund has 
just been held, a few facts regarding it may have 
some interest for our readers. From the nineteenth 
annual report submitted to the meeting referred to 
we find that much good work is accomplished by 
the fund. Last year, owing to the dreadful 
explosion at Seaham Colliery, 160 persons con- 
nected with the fund met with an untimely death, 
and very serious pecuniary responsibilities were 
thrown upon the society. In consequence of the 
Employers’ Liability Act coming into operation, 
some of the colliery firms had ceased their sub- 
scriptions, so that from that source the income for 
the past year was reduced from 5000/. to 30001; 
but even as it was the total income was 44,005/., or 
upwards of 40007. more that in any previous year. 
The number of members had increased from 70,000 
in 1880 to 75,000 in 1881. Besides the deaths from 
the Seaham explosion there were 130 deaths during 
the year from other accidents; and the members 
who lost their lives left 188 widows and 400 chil- 
dren; of the remainder, 73 were unmarried, and 29 
were half members. In the minor accident depart- 
ment there were about 12,000 claims during the 
year, and the amount of money paid out on 
account of them was10,012/. At the present time 
there are on the fund under the various depart- 
ments the following: Widows, 561; children, 1100; 
aged miners, 1204; permanently disabled, 267; total, 
3132. At the end of the year there was a balance 
of 10,5627. 14s. 8d., which added to 78,9707. 2s. 11d. 





The statistics available | 


in hand at the end of the previous year, gave a total 
balance in favour of the fund of 89,532/. 17s. 7d., as 
the capital account of the society. One of the great 
colliery owners of the North, Mr. Hugh Taylor, of 
Chipchase Hall, who has long been identified with 
the fund, writes, apologising for his absence from 
the annual meeting, and speaks of the fund as “a 
noble example to other districts of what can be 
done by mutual confidence and forbearance.” 
Tue Kine’s CoLLece Sorte. 

One of the most successful and brilliant scientific 
conversaziones that has ever been held in London 
was given on Saturday evening last by the Council 





In the last half-year for | 


increase of about 17,000 in! 


and Academical staff of King’s College to a large 
company of ladies and gentlemen, including persons 
eminent in every department of society. The 
first object of interest which arrested the attention 
of the visitors on arriving was the splendid illumi- 
nation of the entrance court by one of Mr. Cromp- 
ton’s lamps suspended high in air; and the entrance 
hall, where the guests were received on behalf of 
the Council and Academical staff by the Rev. Canon 
Barry, D.D., was illuminated by a second Crompton 
lamp. The working of these lamps called forth 
much admiration, for in point of brilliancy the 
illumination appeared but little inferior to sun- 
light, while the steadiness, at all events, as far as 
we could observe, was all that could be desired. 
The great point of scientific attraction of the even- 
ing was, however, the now celebrated Faure secon- 
dary battery, giving out its commonly called 
“stored up” electricity to a long series of twenty 
Swan lamps arranged as so many shunts to two 
| parallel wires, from which they were suspended, and 
which were connected to the terminals of the series 
of forty-four Faure cells, which had been charged 
by a Gramme machine in Paris, and brought over 
in that condition. The cells were arranged, in 
groups of four, in open cubical boxes, the whole 
being coupled up in series. The current from this 
combination—while working the twenty Swan lamps 
—as indicated by a Marcel-Deprez galvanometer in 
the circuit, was about 23 webers, and the light 
given out by the lamps was exceptionally brilliant 
and absolutely steady, it being stated as an interest- 
ing fact in connexion with the Faure battery that 
the current does not gradually diminish in strength 
as the charge becomes exhausted, but keeps con- 
stant until the end, when it suddenly breaks 





down, showing that the accumulator has become, 
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so to speak, “empty.” In another part, a number 
of similar incandescent lamps, of Mr. Lane Fox's 
form, were illuminated by another series of Faure 
batteries with very successful results. Another 
point of great interest was the collection of original 
and historical electrical apparatus used by the late 
Sir Charles Wheatstone, and which is about to be 
contributed by the Council of King’s College to the 
Electrical Exhibition in Paris. We have in the 
pages of this journal described some of jthis appa- 
ratus, but we shall again refer to it when we 
come to speak of the electrical exhibits at Paris. 
In addition to these objects, there were many 
other attractions provided for the visitors, including 
a gallery of pictures—lent for the occasion— 
by some of the most eminent painters. During 
the evening the band of the Royal Artillery per- 
formed a selection of music, and a concert of 
choral music was given in the Great Hall under the 
direction of Professor W. H. Monk, who was 
assisted by a very able choir. Before the guests 
arrived the Prince and Princess of Wales and suite 
visited the galleries and inspected the various 
objects of interest which had been collected for 
the soirée. We need only add that on all sides 
the greatest admiration was expressed of the perfect 
arrangements which had been made for the comfort 
and enjoyment of the guests, and to this was due 
the brilliant success of the evening. 
THe Faure Battery. 

The first public exhibition of the Faure secon- 
dary battery in this country was that to which we 
have referred in another Note, where a number of 
Swan and other lights were maintained in incan- 
descence at the conversazione at King’s College on 
Saturday last. But we believe that quite a number 
of installations for lighting purposes have already 
been made in private houses, so that the full 


practical vaiue of the apparatus will not long| 


remain an unknown quantity. Meanwhile arrange- 
ments on a large scale are being made in London 
for the practical and commercial development of 
the invention. We have already taken pains to 
criticise the unwise and exaggerated claims made 
for the Faure battery in Paris with which the 
financial combination that had acquired the patents 
thought fit to take the public by storm, and pointed 
out that an interesting and valuable invention 
was likely to suffer from such a treatment. We 
are therefore the more gratified to learn that, in 
this country at all events, the value of the Faure 
battery is not likely to be damaged in the same 
manner, the names of those gentlemen (especially 


that of Sir William Thomson) interested in 
the matter being a sufficient guarantee that 
no more will be claimed for the battery than 


it can fulfil, So far as light producing is 
concerned, Sir William Thomson probably sug- 
gested the real field for its usefulness, and an 
enormous field it should be, when he said that the 
battery would do for the electric light what a 
water cistern does for an inconstant house supply. 
It will also afford the means of obviating those 
interruptions in an electric light arising from 
irregularities in the motor, or from its temporary 
disablement, since if the dynamo-electric machine 
be employed to charge the batteries, and the latter 
are used to supply the light, the resulting current 
will be absolutely uniform. For working tramways 
and for some other purposes the batteries have 
been experimented upon with reasonable success, 
and doubtless much will ke done with them in this 
direction. All this, however, is widely different 
from the original and sensational proposition to 
deliver batteries daily from house to house for 
giving light and power at prices competing with 
gas and steam; widely different, and infinitely 
more satisfactory, and within its legitimate limits, 
we may expect to see the Faure battery take a 
prominent place amongst the practically useful 
inventions of the day. Before dismissing the subject 
for the moment, we wish to correct two errors 
which have unfortunately appeared in a recent 
Note. The first referred to the date of the Faure 
patent, and stated that inasmuch as the date of this 
patent was the 26th of May, and that detailed 
descriptions of the arrangement had appeared in 
the public journals before that date, the validity of 
the patent may be called in question. So far from 
this being the case, the date of the patent protect- 
ing the Faure battery is dated January 11, 1881, 
long before any descriptions were made public, and 
subsequently patents have been granted in most 
other countries, including Germany and the United 


States, where objections are most easily raised and 
successfully contested. The patent dated May 26, 
to which reference was made, is, we believe, for 
further modifications not yet made public. The 
second error referred to the mode of charging the 
Faure battery. It was stated that it could only be 
charged by a voltaic battery. Were this the case 
the arrangement would of course be utterly with- 
out commercial value. As a matter of fact it can 
be charged by any direct current generator. 





MR. JAMES ASHWELL. 

Tue death has just been announced, after a few days’ 
illness, at the advanced age of eighty-two years, of Mr. 
James Ashwell—the sole surviving founder of the Insti- 
tution of Civil Engineers. His father being connected 
with the iron and coal industries in the Midland Counties, 
he was early familiarised with practical mechanics; and 
desiring to become an engineer he was articled to the 
late Mr. Bryan Donkin, of Bermondsey, who had gained 
distinction in several engineering works. In that oftice 
he was associated with the late Mr. Henry Robinson 
Palmer and with the late Mr. Joshua Field. They felt, as 
young men of some ambition, the disadvantage of having, 


Company were successful in reaching the well-known 
Tillery vein of house coal in their new pits at Cwmffrwdoer, 
near Pontypool, on Saturday morning. The vein proved 
a clean one of over 3ft. thick, with an excellent rock top, 
and will require little or no timber in working the same. 
The sinking has been a difficult one through excessively 
hard and thick beds of rock, and there has been a large 
supply of water to contend with. The coal will be at once 
opened out, and in the course of a few weeks a fair quantity 
will be ready for shipment and inland trade. The pits will 
continue sinking down to the rock coal, and the several 
other veins of coal now so largely worked by the Ebbw Vale 
Company at their Pontypool and Abersychan collieries. 


Dowlais and the Great Western.—The Select Committee 
of the House of Commons on railway charges sat on Mon- 
day, under the presidency of the Hon. E. Ashley. Mr. 
Grierson, the manager of the Great Western Railway 
Company, called upon Mr. Menelaus, the manager of the 
Dowlais Works of South Wales, who said that the Dow- 
lais Company raised last year over 1,000,000 tons of coal, 
used about one-half themselves, and sold the other half. 
They sent away over the railway 106,000 tons of finished 
steel, and 51,000 tons of iron, and 19,000 tons of pig iron, 
jand spiegel, and scrap. They sent over the railway 
| 590,000 tons of coal, and, including everything, 767,900 tons, 
| or 1460 tons per day. They received 417,000 tons of 

Spanish ore, and of coal and coke 145,392 tons, and of pit- 
wood 13,000 tons, and of other material 22,376 tons. The 





as engineers, no recognised social or scientific sta/us. | total material received by rail was 588,900 tons, or 1887 
They therefore resolved to form themselves into a society | perday. The total sent off, on which they paid the rail- 
to obtain this, as well as for their mutual improvement, | way company’s rates, was 1,356,534 tons, and the amount 
and the advancement of their special branch of know- of tolls fixed and received for delivery was 217,5941 , or 
ledge. With this object at the commencement of the | 41831. per week. Sir E. Watkin asked the witness if he 
year 1818, with three others, Messrs. William Maudslay, | had ever known a case of a railway company attempting to 
James Jones, and Charles Collinge, they held the first 2 ee ae by differential rates, to which he 
of a series of meetings at the King’s Head Tavern, replied that he had not, but he had no hesitation in saying 
Cheapside, where rule ; and regulations were drawn up that twenty years ago, if the Railway Commissioners had 
misaaae Sabrent sel 8 A gwations ‘ k | been in existence, he would have fought the Taff Vale 
for the infant society. | Railway Company, in whose hands they were then entirely. 
At these meetings Mr. Henry Robinson Palmer was : 7 

the leading spirit, and by ies the society was teoughé Swansea.—The steam coal clearances for the past week 
weiiee isc nalienad Se Wettned dese, chen Meimenen tee somewhat below the average. This is not attribut- 
7 raat iaigsied pips gh eh , -° | able to a lack of orders, but to a scarcity of ready tonnage. 
with the Government a Royal Charter was granted in| Local seams are pretty fall of vessels “to arrive” and 
1828. For the first ten or twelve years of the existence | “in port,’’ waiting completion of discharge. The decision 
of the Institution Mr. Ashwell took an active part in| of the Sliding Scale Committee of an advance of 2} per 
the proceedings. Subsequently he ceased to reside in| cent. in the wages of all the workmen at the collieries of 
London, and was at first busily engaged in conducting | the Association has been received here with much satisfac- 
iron and mining works in Derbyshire and in Scotland. tion, inasmuch as it means a proportionate advance in 

i price. Patent fuel maintains its activity, but prices havea 


In South Wales he formed the Blaenavon Iron Company 
: E ” downward tendency. Inthe metal department no change 


and carried on its works as resident manager and engi- | 
neer for some years, during a period of great prosperity, | worthy of note has taken place. 

resigning the position in 1841. Having then leisure| , Newport.—The iron and steel trades of this district con- 
and means at his disposal, he spent five years at the| tinue to exhibit great activity, and in steel particularly 


where he | the signs of the times give great encouragement. With 





University of Cambridge with his two sons, 
passed the examinations and took the degrees of 
and M.A. In 1847 he resumed the exercise of 
fession, making surveys in the Ardennes for the Great 
Luxembourg Railway Company, of which he was for 
five years the managing director and engineer-in-chief, 
residing in Brussels to represent the company. This 
post he resigned in 1852, receiving from the directors a 
vote of thanks and a handsome pecuniary recognition for 
He left in order to carry out a favourite 
project—the Antwerp and Rotterdam Railway—which 
he had originated, and which, by its extension in 
Rhenish-Prussia, has verified all his predictions. In this 
project he was associated with Mr. Laing, M.P., as con- 
cessionaire, and with a staff of subordinates he made 
the surveys, and was the responsible engineer. About 
this time proceedings were commenced against him in 
connexion with the Great Luxembourg Company, from 
which he had retired for three years, involving him in 
heavy pecuniary losses, which prevented his carrying on 
to completion the Antwerp and Rotterdam Railway, and 
in 1860 he retired into private life. 


B.A. 


his services. 








NOTES FROM THE SOUTH-WEST. 


The South Wales Coal Trade.—As from the Ist inst. an 
advance of 24 per cent. in wages is to be paid to the men 
employed at the collieries of the Monmouthshire and South 
Wales Association. For some time past it has been 
rumoured that there existed an undercurrent of uneasiness 
with regard to the working of the sliding scale, and serious 
misgivings had been expressed in some quarters as to a 
possible misunderstanding. Publicly, however, the colliers 
have avowed their determination to abide by the arrange- 
ment, and they have loyally adhered to their decision. The 
substantial, and, to all appearances, lasting amelioration 
which has recently been established in regard to the South 
Wales steam coal trade, is a good augury for the future, 
and the advance which is to be conceded to the men will 
serve to bind more closely together the relations which 
have, happily, remained so long unbroken. 


Cardiff.—The pressure in the steam coal trade continues ; 
and, judging from present appearances, there do not 
appear to be any grounds for anticipating any abatement 
of the tension. Local shippers have, as a rule, crowded 
stems, and the tendency of prices which has been so long 
firm, is towards an upward movement. The news that an 
advance of 2} per cent. is to be conceded to the colliers will 
doubtless have the effect of strengthening quotations. For 
the best descriptions of colliery screened coals 10s. 6d. per 
ton is obtained, and in one or two cases even more is 
demanded. In patent fuel a steady trade is being done. 
In iron ore there is no particular movement worthy of note. 


Successful Coal Winning.—The Tir Pentwys Colliery 


the pro- | 


| regard to prices, there is still room for a good deal of 
|improvement. During the week just ended further 
clearances have been made, and there are still numerous 
| inquiries for tonnage for the States and other directions. 
| Tin plate remains dull. With regard to steam coal, 
| the remarkable pressure which has manifested itself during 
the past two or three weeks is still continued; and, as a 
| consequence, prices are firm. The existing state of affairs 
; in this department naturally makes sellers firm in response 
to inquiries for contracts. The coal clearances for the 
| week ending Saturday amounted to 30,607 tons, and those 
of iron to 5757 tons. Of Bilbao iron ore there were 
received 8256 tons, and from other quarters 3782 tons. 











NOTES FROM SOUTH YORKSHIRE, 
SHEFFIELD, Wednesday. 
More Changes in South Yorkshire Coal Rates.—The 
present time seems to be an eventful period with regard to 
| the alteration of tonnage rates for the carriage of coal 
from South Yorkshire to various places. Last week the 
| Great Northern revoked the reduced rates quoted to the 
stations on the eastern counties, which had only been in 
operation a short time. This week the Midland has also 
withdrawn certain concessions made a short time ago with 
regard to the rates for coal to Hull. A short time ago the 
Midland Company issued an intimation to collieries on 
| their line to the effect that in all probability they would be 
| able to effect a reduction in the rates to Hull, and in the 
| mean time they lowered the rates 1d. per ton. The coal- 
owners naturally expected further concessions, but instruc- 
| tions have been sent out that from and after July 1 old 
| rates to Hull will be enforced. 


John Brown and Co., Limited.—The annual meeting of 
| the shareholders of John Brown and Co., Limited, was 
| held at the company’s offices on Wednesday, under the 
| presidency of Mr. J. D. Ellis, chairman of the company. 
| A dividend of 5 per cent. was agreed to, and the retiring 
directors, Messrs. Ellis, Whitworth, and Stewart, were 
duly elected. Is was intimated that the shareholders 
would be asked to provide further capital for the conduct 
of the company’s business, either by taking up 5 per cent. 
preference shares, or by call. There is at present 70l. 
paid on the 1001. shares, no call having been made since 
1867. 

Hull and Barnsley Railway Arbitration.—It will be 
remembered that the arbitration case of Bramold v. the 
Hull, Barnsley and West Riding Junction Railway and 
Dock Company, was recently held before Mr. William 
James Beade! as umpire, and Messrs. Samuelson and E. S. 
Broderick sitting as arbitrators; Dr. Rollit appeared for 
the claimant, Mr. Bramold, the owner of land in Cranan- 
street, and Mr. J. Balfour Brown, barrister (instructed 
by Messrs. Lowe, Moss, and Moss) for the company. The 
umpire has, we hear, now made his award, giving the claim- 
ant 7951., or 19s. 14d. per yard. 



























































































































Jury 8, 1881.1 


ENGIN 


EERING. 


47 











“ENGINEERING” ILLUSTRATED PATENT RECORD. 


Compitep By W. LLOYD WISE. 





APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 
JULY 4, 1881. 


In the Cases of Inventions communicated from Abroad 


the 


Names, &c., © 


of the Communicators are given in 


Ttalics 8 after tha Applicants’ Names, 


Nos. 
and 
Dates. 





TRS] 
Jie 


i) 

2 
i) 
— 











2875 


| Hunt. 


| Haddan. 





NAMES, &c., 
OF APPLICANTS. 


Paul, Vienna, 
1. Fabian, Erith 
pe see Birming- 


E 


, Edin- 


urgh 

| C. Geddes & P. Sword, 
iverpool. 

Aing. 


D. Johnson, Chester, 
and E. Spon, Loa- 


Soctté A, 

( Cte 

J. Colling, Sunderland 

J. Halliday, Londun. 

W. Wiley, Wolver- 
hampton. 

Piper, 

F. A. K. Cook, Lon- 
donderry. 

G. G. Andre, Dorking. 
and E. Easton, 
Westminster. 

G. Fenwi | Gates- 
head, and B. Coch- 
rane, Durham. 

Jouusen., Tuyssuzt 

Lake Lamber 
Kokesch. 

W. E. Gaine, 
mersmith. 

C. F. Claus, London. 

Lake. Denison and 
Mead, 

Lake. Jebl aud Jebb 






Ham- 


J. Horrocks, Bolton 
G. 0. Topham, Lon- 


don. 
J. M. Jones, Surrey. 


F. §. Willoughby, 
Heaton Chapel. 

T. Drake, Hudders- 
field 

E. J. Paterson, Lon- 
don, 


Lake 


Greenough 
J. @. Lorrain, London. 


J.@. Hawkins, Wigan 

8. D. Cox, Woolwich. 

Lake. Wood, 

Lake. Berliner. 

A. Piffard, Hemel 
Hempst ad,&C.H 
Gimingham, Lon- 


don. 
L. A. Broje and R 
Muir, Glasgow. 
H. Couch, Croy- 
don. 
Groth, Schmid. 
K.\W. A. Leverkus, 
Manchester. 
Cheesbrough. 
and C 
J. E. Dowson, West- 
minster. 
A.Longsdon. Arupp 
Schultze and 


a 


UG. 


Fritz 


Partly 


Clark. Collin, 


F. Meyers, New York. 
C. F. Claus, London, 


F. 0. Tucker, Hart- 
ford, Conn.. U.S.A 
W. E. Potter, Liver- 
pool. 
Jensen. 


F. W. Clark, Wet 
minster. 


Giinther, 


| J. Cnapman, Leith. 


W. Tranter, Birming- 
ham 
F, Nowlan, London. 


Wedekind. Jmpera 
tori and Buelowius. 
Wolff. Burmeister & 


and 


Wains Maskin, 
Seibshyggert, 


E. L. Walford, Lon- 
don, 








ABBREVIATED TITLES, &c. 


Extract of coffee. 
Floor cramp. 


| Supplying air to lamps, and con- 


veying the products of combus- 
tion therefrom. 

Apparatus for drawing anil mea- 
suring liquids. 

Secondary batteries. 


Ratchets 

Separating iron, steel, or magnetic 
oxide from other substances. 

Electric fuses. 

oe and fulled materials for hats, 

Ventilating ships and vessels. 

Hulling and cleaning rice. 

Detachable knife and fork. 


Lamps. 
Smoothing irons. 


Electric incandescent lamps and 
burners for same 


Reverberatory furnaces. 


Band saws. 


Removing coarse hairs from fur,| 


(Complete specification), 
Dyeing. 


Purification of coal gas. 
Screw bolts and lock nuts. 


Treatment of grain for manufac- 
ture of spirits. 


Weaving repps. 
Mot.ve power engine. 


Apparatus for indicating and re- 
cording. 

Checking and recording the use of 
stamps. 

Boiling water for domestic 
poses 

Transmi tting sounds by means of 
electricity 

Apparatus “tor collecting fares in 
vehicles. 

Treatment of carbon for electric 
lighting, &c 

Purifying coal gas. 

Treating fish for manure. 

Electric lighting apparatus. 

V olins, &c. (Complete specification), 

Starting and stopping tramcars. 


pur- 


Manufacture of baths, &. 
Taeeing and shouldering ma- 
8; in ndies for doubling machines 
Pump 8, Ventilators, blowers, water- 


motors, and steam wheels. 
Lamp and burner for culinary pur- 


poses. 
Maacufacture and treatment of gas. 


Production of sound ingots. 
Steam boilers. 


Apparatus for felting hat bodies, &c 


Dye-proincts from indigo and sul- 
hoconj ugated derivatives of aul 
ine. 

Apparatus for sharpening teeth of 


Saws. | 
Purification of coal gas and the re- 


covery of carbonate of soda there- 
from. j 

Looms for weavin:. 

Telephoric apparatus. 


Piint2r’s ink applicable as a grease 
and an engraver’s grounding, &c. 

Railway carriage aod other gas 
lamps, 

Condensing steam engines. 

Breechloading small arms. 


Preparation of paper for cheques for 
rendering Visible alteratious 
thereof.. 

Locking the nuts of the bolts of the 
joints of rails. 

Centrifugal extracting machines. 


An instrument for calculating 
foreign exchanges, 


E 
m 





| 33 


| 





ro NAMES, &c., 
Dates. OF APPLICANTS. 
July 1) 

2876 | Newton. La Com- 

pagnie de Fives- 
Lille, 

2877 | H. B. Harding, Bir- 
mingham 

2878 | 8. ieadiey, Kidder- 
minster. 

2879 | E. Tyer Dalston. 

2880 | T. M'D. Farrall, 
July 2 Pi RB, 

2881 | A. H. Elliott, New 
York. 

2882 | R. G. Perry, Rath- 
downey. 

2883 "=> Dunnile, Iron- 

rid 

2884 | L. C. Wisbour, Kings- 
ton 

2885 | W. D. Bruce, Cal- 
cutta. 

2886 | Scott. Stark, 

2887 | J. Thornton, Worksop. 

2888 | J. K. J. Foster, Bolton. 
2889 | C. W. Torr, Birming- 

am. 

2890 Barlow. Naudin and 
Schneider. 

2891 | H. J. Smith, Glasgow. 

2892 | A. Barker, Leeds. 
2893 | F. C. Kinneah, Lon- 

| don. 

2894 | C. Carter, London. 
2895  G. Lowry, Salford. 
2896 | W.H.Carmont, Man- 

Ay ter. 

2897 Parkes and F, 
a Bir- 
mingham 

2898 | F. Grinnell, Provi- 
dence, U.S. 

28909 | C. H. von Uliner, 

ondon. 

2900 | W. J. Young, Bristol. 

2901 J. Haley, and J. Pin- 

July 4) _ der, Cleckheaton. 

2902 | J. Balbi, Paris. 

2903 | G. B. Lovedee, Bir- 
mingham. 

2904 | W. Moore, Lyminge. 

2905 | J. Martin, Liverpool. 

2906 | J. Maas & J. Browne, 
London. 

2907 | Mills. Farmer, Far- 

| mer, and Farmer, 

2908 | G. C. Pimbury, Chel- 
tenham. 

2909 | W._N. Nicholson and 
W. Mather, Newark- 
upon-Trent. 

2910 J. Trickett, Newark- 
upon-Trent. 

2911 T. B. Kay. Bolton, 
and R. Heywood, 
Sa) ford. 

2912 G. Kingdon, Kings- 
wear. 

2913. T. D. M'D. Farrall, 
Bermondsey. 

2914 | Abel. Harras 

2915 | Abel. Mannlicher. 

2916 | Abel. Peyser. 

2917 | Von Nawrocki. 
Englisch and Co. 

2918 | E. Barton, Totten- 
ham. 

2919 | W. Watson, Leeds. 
2920 ™ .- > aca Swans- 
e 

2921 Haddan. Salvat, 
2922 | L. Bonduel. Paris. 
2923 | Morgan. Reid, 


ABBREVIATED TITLES, &c, 


Liquoring or cleansing anene, &., 
in centrifugal machines. 


Castors for furniture, 
Wagon axles. 


Railway signalling. 
Glassware. 


Apparatus for crushing, &., 


mi- 


neral substances, and for mixing 
the same with bituminous ma- 


terial for blocks for paving, &c. 


Preparing vegetable substances by 
minute disintegration for brew- | 


ing and distilling, &c 
Decorating tiles, &. 


Ships’ davits, &c. 

Hoists for working excavators, &c 

Apparatus for making casks or 
ulge barrels, 

Apparatus - connexion with silk’ 


Raising beer, &c. 
Combined bed, couch, and chair. 








Maceing animal and vegetable | 


a separation of solid | 
ies, &c 


Scribbling and carding machinery. 
Construction of railway carriages. 


Clasp knives and razors. 


Bicycles and other wheeled con-| 


veyances. 
Wheels for road vehicles. 


| Safety fastening for bracelets, &c. 


Extinguishing fires. 


Facilitating the discharge of liquids) 

without disturbing the sediment. 
Receptacles for packing fruit, &c. 
Card-setting machines. 


Movable horseshoe without nails. 
Perambulators and wheels. 


Composition for polishing articles. 
Purifying feathers, 
A piano action. 


| 
| 
| 


| 
| 





Manufacturing cut nails and tacks. || 


Growing water-cress. 
Crushing and grinding mills. 


Clippers for hair, &c. 


Mechanioal stokers. 


Vertical steam boiler. 
Ornamental glassware. 


New compound resembling wood. 
Breechloading firearms. 
Fastenings for articles of dress, 
Winders for sewing machines. 


Appliances for displaying goods for 


sale. 

Method of exploding gases in gas 
engines. 

Screw apparatus 
cement, 

Roads and pavements. 

Combination furniture. 

Tramway and railway locomotive 
arrangements. 


for conveying 


GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 


For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents, 





L.—Announced July 1. 




















| 
Name No. Name. No. Name. 
1 

Hardinge. 2535 | Cockey and Wynne, 
Woodhouse. Cockey Pennycvok, 
Imray (La 2537 | Dick. 3 | André, 

Société les 2539 | Delmard. | Lewis, 

Fiis de Car-] 2541 | Fuller, 7 | Alexander 

tier Bresson)] 2545 | Wirth (Ziegler). 
Gray. (Roeder). 2569 | Hall and 
Keats 2547 Haddan Hobson. 
Clark (Van (Martin). 2571 | Pickering 

Wagenen), Eaton. (Pickering). 
Johnston. Studdy. 2573 | Newton 
Woodbury. Lake (Marin) (Aussey and 
Lucas, Harvey, Dodd). 
James. 2557 | English. 2575 | Gedge 
Hall. \ } (daumené). 

















No. | Name. No, Name. No. Name. 
1881 1881 1881 | 
2579 Clark 2599 | Rees, 2619 Owen, 
(Atwood & | 2601  Frankenburg] 2621 Pulford. 
Driscoll). 2607 Granville, 2623 | Bell, Stoney, 
2581 | Sombart 2609 D'Haisne. and Rich, 
(Glafey). 2611 Lioyd Wise | 2625 Slatter. 
2583 Haddan (Rouz), 2627 | Wilson. 
(Subra). 2613 | Bricknell. 2629 | Wright. 
2595 Cuthbert and | 2615 Lunt 2631 | Underwood 
King. (McLean), and Under- 
2597 | Brandon 2617 Morris | wooed, 
(Lang and (Bonthour), | 2633 | Hodgkinson. 
Son). 2637 | Black, 
Il,.—Announced July 5. 
| 
1881 1881 1881 | 
1570 | Pease and [| 2639 Evans and 2681 | Baker. 
Lupton, Tucker, 2683 | Everitt. 
1733 | Trossin. 2641 Haddan 2685 | English. 
1934 | Johnson (Codron). 2689 | Sansone. 
(Seck). 2645 Pinkney. 2691 | Haddan 
2064 | Saxby, 2649 Scheibler. (Collette), 
2250 | Westfield. 2651 | Siemens, 2693 | Mewburn 
2260 Lloyd Wise | 2653 Barton. | _ (Dequoy). 
(Kiihng). 2655 Glover, 2695 | Hagelsieb. 
2471 Gorham. 2657 Gordon. 2697 | Westand 
2577 | Edwards. 2659 Woodman. Fish. 
(Dulery). 2661 Lebacq. 2699 | Lorenz, 
2585 | Haddan 2663 McGlashan, | 2701 | Lazerges. 
(Beaudry), | 2667 | Walker. 2703 | Richardson. 
2589 | Lux 2669 | Anderson. 2705 Boult (Dan- 
2591 | Harrison, 2671 | Story. ziger & Ziel). 
2603 | Clough, 2673 | Fuller. 2707 | Lake 
2605 | Sugg. 2675 | Macbeth, (Ramsay) 
| 2679 | Marx. 











INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 


COMPLETE SPECIFICATIONS. 


For Particulars, see Corresponding Numbers in Lists of 


Applications for Patents. 












































No. Name. No. Name. No. | Name. 
1881 1881 1881 | 
2774 | Clark (Holly) 2836 | Lake 2852 | Lake 
2776 | Clark (Holly) | (Lambert & (Berliner) 
2804 Haddan Kokesch). 
(Lindres), 
NOTICES TO PROCEED. 
1,—Time for entering Opposition expires Friday, 
July 22, 1881. 
No. Name. No. Name. No. Name. 
1881 1881 1881 
803 | Waller, 952 McLachlan, | 1228 | Elcoate 
820 | Wirth 971 Grey. 1241 | Deeley and 
(Heeren). 975 Johnson | Edge. 
822 | Cross. (Clark). 1419 | Hearson. 
829 | Wirth 1024 Bensen 1472 | Robertson. 
(Liefmann). (Oezxle), 1530 | Smith. 
835 | Gaskell and {1046 Blair. 1967 | Stevens. 
Jackson. lu67) Clark 2056 Lake (Cape- 
836 | Gibney, (Mai/lard), well), 
841 | Conlong and | 1097 Johnson 2060 | Clark 
Robertshaw (La Société (Dormitzer) 
846 | Crispin. Anonyme Ja | 2211 | Timmis. 
860 | Appleton. Force et la | 2373 | Lister, 
865 Thompson Lumiére 2479 | Lake (Gast). 
(Heinzerling Sociéte 2772 | Clark 
& Hammeran) Générale ‘ Batchelder). 
867 | Wenham. d@'Electricité).' 2774 | Clark 
897 , Clark 1189 Clark | (Hol!y) 
(Fo'acci). (Kuhne), 2776 | Clark 
921 | Clark 1140) «Clark (Holly). 
(La Sociéte (Johnson), 
Anonyme des 
Brevets 
Réunis). 
II,—Time for entering Opposition expires Tuesday, 
July 26, 1881. 
1881 1881 1881 
694 Timms, v77 | De Pass 1s38 Digby. 
855 Bru-h. (Leblanc & | 1871 Mezee and 
859 Fletcher, Loiseau). Salaman, 
861 Morgan- 989 | Griffin. 1991 | Davis 
jrown 1001 | Fletcher. 2085 , Chandler and 
(Prescott). 1044 | Douglass and Chandler. 
871 Hazeland. Douglass 2086 Pearn, Pearn, 
872 Green. 1101 | Dearnaly. and Addy- 
877 Lake (Foster) | 1123 | Gelder. man, 
879 Shippey. 1124 | Burrejland | 2263 Cuff. 
893 Singleton. Burall. Empis, 
906 Shorland. 1128 | Webb. 24485 Smith and 
915 Rooke 1135 | Gedge | _ Ambler. 
(Parry). (Revel). 2491 + Elmore. 
925 Moseley. 1148 | Boltonand [299 Grice. 
936 Seel Wanklyn.] 2557 English and 
945 Imray 1164 | Hunt «Bond Greig. 
(Thibouville- and Swain)} 2569 Hall and 
Lamy). 1210 | Bernard, Hobson. 
916 Imray 1287 | Clark 2573 , Newton 
(Champenois (Desnos) (Hussey & 
and Missier).| 1437 | Stokes. Dodd). 
1790 | Woodhouse. | 
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PATENTS SEALED, 





























































L.—Sealed July 1, 1881. 
No Name No. Name. No Name. 
88 1881 1881 ; 
“— Newsum. 67 Hale 564 | Lloyd Wise 
17 Fulda 71 Marshall. (Cuau). 
30 © Blain. 78 | Gordon. 851 Brydges 
31 Gelder and 103 Hackworth. \ Von Heg- 
Apsimon 105 Whitting- _nenberg), 
32. = Bentley. ham. 869 Edwards. 
43 Watt % 150 = Nicholl. 880 Andrews. 
44 Hardy. 197 Lake 1084 Fenby. 
53 Tylor. (Boomer). 147 ©Haddan 
54 Lancaster. 295 Gwynne. (Kropf). 
61 Holden 1407 Bergeron. 
Chipperdeld. 41 (forste 1449 MacPhail. 
62 Justice 374 Lloyd Wise 1710 | Vaughan 
65 Spalding). (Martini (Apraxine). 
Ditchtield and and Co.) 1836 Glaser 
66 Hothersall 403 Bate. (Haegele). 
I1.—Sealed July 5, 1881. 
No. No | Name. 
880 1881 } 
5369 Smith 201 | Haddan 644 | Pritchett. 
5274 Knight ( Touya), 1049 | Matthews. 
1881 220 | Johnson 325 | Clark (Eagle 
93 Imray (Rossi and | Com- 
(Herz). Beckwith) 
95 Pinkerton 222 | Weldon and | 1343 
9% Main and Surype 144] | aud 
ie 225 | Fox 
98 ‘ i 239 | Pieper (Vonj 1543 
Dawson Hofmann), | 1582 Graham 
109 292 | Worrall Law-4 1636 | Fox. 
110 , & Leaj 1853 | Thornycroft. 
132 Lake and ) | Briitschke, 1913 | Lake (Reeve). 
Taylo 7 | Johnson 1915 | Lake (Cawley) 
133 | Lake and (Jus ion) 1955 | Thibalt and 
Taylor 455 Hawkins, 
77 «Imray 450 1995 | 
178 Pieper (Va 5u9 | Tomkins, 2011 | 
& Ka Courage, &f 2039 | F 
cr scknall. Walker 
Final SPECIFICATIONS FILED. 
June 25, 1881. Nos, 5303 5443, all of the year 1880; 9, 320 
th of "the year 1831. 
27 5277, 5445, 5446, 5457, 5458, 5477, all of the 
year 1530. 
28, 5456, 5461, 5462, 5472, 5474, 5478, 5502, all of 
y 5. 388, both of the year 1831. 
29 39, S471, 5479, 5481, 5484, 5491, 
all of the ye ar 1880; 52, 116, 117, 
q all of tthe > year 18si. 
JU 98, 54s 19, 5500, 5504, 
5516, all of the year 
both of the year 1831 
July 1 , 20, 26, 32, 46, all of the year 


PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50’. HAS BEEN PAID AND REGISTERED. 





























No Name. No Name. Name. 
1878 1878 
2598 | Mac ermott 2607 Ogden, Bri 
& Ei liott. Marsh Banks 
718 | Brown Clayton, & Bartlet 
46 | Mort and Mills 2645 | Stevenson. 
Browning 2624 Sombart 2687 Brenton. 
38 Worrall and ( Gruson) 813. Pitt (Miller & 
Kershaw. 2627 Abel Diehl) 
( Bennett). 2638 Gowans, 
2612 ge 2666 Mason. 
rick) 





PATENTS IN RESPECT OF WHICH THE SEVENTH YEARS STAMP 











DUTY OF 100’. HAS BEEN PAID AND REGISTERED. 
No. Name. Name. 
187 187 
2291 | Haseltine 2346 Scattergood 
(Kendrick & Wilkes. 
Loom Har-4 2376 Wright and 
ness Co.) Laidler 
2478 | Davis and § 2429 James 
Higgins. 2308 | Schloss (un- 
Willacy registered), 











PATENTS WHICH HAVE BECOME VOID. 

















1.—Through Non-Payment of the Third Year's Stamp Duty of 501, 
No. Name. No. Name No. Name, 
1878 1878 1878 
2434 Kosminski. 2461 | Johnson. 494 | Smith and 
2458 Steinle. 2462 | Dixon Ambler 
2440 Suge 2469 | Harrington. | 2498 Mart and 
(Andrews 2472 | Hawley. Bradley. 
& Reed), 2473 | Gurney. 2499 | How 
441 Grosclaude 2475 | Mewburn 2500 | Deakin and 
2442 Schiitze (Herbaut), Deakin. 
(Effer 2478 ~=©Potter. 2501 | Waycott. 
2443 Plumbley. 2480 | Ritchie. 2503 ‘oulis. 
2445 Rickett. 2481 | Gedge 2504 | Clark (Auto- 
2447 Wirth (Berthoud matic Safety 
(Grube:’) and Co.) Company ). 
2449 Unger. 2484 | Jacob. 1505 | Leroy, 
2450 Jones, 2486 | Gross, 2506 | Carpentier, 
2452 Sothcott. 2487 | Shanks and | 2507 wove 
2453 | Johnson yon 2508 | Simmons. 
(Cazaubon).| 2489 | Redwood. 2511 | Brindle and 
2458 | Dechend 2490 | Pipe, | Bradshaw. 
2460 | Haaburger. ! 2491 | Smith. 2512 | Simey, 























No Name. No. Name. No. Name. 
187; 8 1878 | 
2513 Smith 2521 | Thompson Tambs, 
( Butler), | (Sergeant &} % Kent and 
2514 Gibbons. | Butler). Besson. 
2516 | Mead (Wil- | 2522 | Pollock and | 2544 Emmerson. 
kinson) | Ivery. 2547 | Newton. 
2518 | Lake (#ich). | 2532 | Haddan 548 Kitson, 
2519 | Wirth ( Dyna- | (Zagury). 2549 Stoney and 
mite Manu- Davies, Winter. 
Sacturing 2538 | Hart, Samp- | 2552 | Clark 
Company son, and (Dubois) 
Colebrook, 
I.—Through Non-Payment of the Seventh Year's Stamp 
Duty of 100i. 
No. Name. No. Name. No. Name. 
187 4 1874 1874 
2132 | Macklin, 2161 | Sanderson, 2188 | Clark 
2134 | Ollis. | Sanderson, | (Baillet) 
213, Hawker. & Sander-[| 2191 | Westwood & 
2138 | Lake son. Baillie. 
(Arnold). 2169 | Lake (Hark- | 2195 | Bailey. 
2145 | Robinson. ness) 2196 | Glover. 
2149 | Lake 2171 | Eaglesham &] 2198 | Brower. 
(Leliévre). igg. 2204 | Hayes and 
2184 | Aubin. Somerset, 
2205 | Northcott. 
| 











ABSTRACTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING JULY 2, 1881. 
marked with a * relate to applications not proceeded 
The number of Views given in the Specification Drawings 
where none are mentioned 


Abstracts 
with, 
is stated in each case after the price; 
the Specification is not Illustrated. 

Where Inventions are communicated from abroad, the Names &c., of the 
Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, Chancery- 
lane, E.C., either personally, or by letter, enclosing amount of price 
and postage, and addressed to ‘Mu. H. READER LACK. 


2801. Printing Machinery, &c.: W. R. Lake, 
London, (WW. P. Aidder, Boston, U.S.A.) (4d. J—(Dise! aimer and 
memorandum of alteration). The bronzing apparatus is no longer 
claimed separately, but only in combination with other parts of 
the invention. (May 21, 1831), 


1935. Checking and Registering Fares in Omni- 
buses or Tramway Cars: G. H. Manton, Liverpool. 
6d. % Figs.j--The apparatus contains a register, the figures of 
which are visible on the outside; one action forwards the register, 
sounds a gong, and perforates a ticket, (May 11, 1880), 


3471. Separating Ferrocyanides of Iron from 
Liquids containing the Same: W., T., and J. Chad- 
wick, Manchester, and J. W. Kynaston, Liver- 
Pool, [(4¢.)—Has for ita main object the more complete and 
rapid sepi uration from aluminous solutic ns of the blue precipitate 
pro duced by ferrocyanides or double cyanides of iron and another 
base in slightly ferruginous solutions in the process for producing 
—- .00 of cbunian, Patent 4078 of 1879. The almost imponder- 
able precipitate that remains suspended in such solutions after the 
greater part . is fallen out, and is irremov ible by gravitation, can 
be caused to undergo a molecular change, and to unite in flakes 



















by the a lditio yn of sulphate of copper or sulphate of zinc. (August 
27, 1880 

3850. —we mS — and Fatty Matters from 
Wool, &c.: T. Williams, London. [id 1 iy.) 
Liquid carbon bisulphide passes through the wool, and carries « iff 
the gre hot water is then introduced, and eliminates the 
bisu remaining in the wool by causing it to vaporise. The 
greg isulphide is afterwards distilled and condensed, the 
vape ed bisulphide being also condensed, Describes suit- 
able atus. Complete ification filed, but invention did not 





spect, 
September 23, 1830). 












i the great seal 
4247. Manufacture of Iron and Steel: 
Lbevs Wise, Westminster, (A, V. Berg, Stocks 
7 Figs.)}—A bath of molten iron is provided on t 
ace a, and rich gas tog er with the air nec 





»bustion is caused to enter the furnace with great vel 
in such a manner that a sharply limited flame, termed the 
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By its velocity 
from the surface of the iron, and owing to its concentrated heat 
and oxidising power, causes the conversion of the iron under the 


th is directed against the surface of the 
the focus flame removes the slag 


flame, is formed, 


molten iron. 


phenomenon of boiling into steel or malleable iron. There are 
regenerators G for the gas and other regenerators for the igniting 
air. (October 18, 1880), 


4372. Permanent Way of Railways: R. Punshon. 

Brighton. (6d. 5 Figs.)—Each rail is gripped between the 
upper parts of two jaws. whose lower parts pass through a hole in 
the sleeper where they abut against each other, and are locked in 
position by a taper pin. (October 26, 1880) 
4396. Carpet Sweepers: A. C. Herts, Blooms- 
bury. (6d. 4 figs.)—A revolving brush is carried in adjustable 
bearings in a box running on wheels, and provided with an open- 
ing on the underside, through which the bristles protrude. The 
brush is driven by a band running over a pulley provided witha 
crank handle of the shaft of the instrument. (October 28, 1880) 


4456. Holders for Embroidery, Lace, &c.: A. G. 
Duncan, London. (L. Reichenbach, St. Gall, Switzerland). 
[(2d.]-—-The usual cards, holding the lace, are unwound by being 
inserted in a frame rotating on a spindle. (Void. the patentee 
having neglected to file a specification, November 1, 1880). 

4466. Cleaning, Scouring, and Bleaching Tex- 


tile Fabrics, &c.: G. Macaulay Cruikshank, Glas- 
gow. (V. Cauzique, Paris), (8d. 4 Figs.)}—The articles are 





treated in a horizontal rotating keir with water and carbonic acid 














gas. Steam used in additin 


and various a.kulies may be 
(November 2, 1830), 


4482. Cables for Telephones: E. George and J. 
B. Morgan, Liverpool. [6.6 fiys.)}—The inventors pro- 
pose to prevent the setting up of induction currents in wires sus- 
pended near together by insulating the separate wires and connect- 
ing the outsides of the Coatings to earth at frequent intervals. 
(November 3, 1880). 


4484. Sows Signal Ball: J. H, Shoebotham, 
Birmin (td. 20 Figs.}—For use at sea. The frame 
consists - wire ets covered with canvas; the ribs can be laid in 
the same plane for stowage. (November 3, 1880). 


4494. Preserving Fermented Liquids, &c.: W.R. 
Lake, London. (C. W. Aamsay, Brooklyn, New York, U.S A.) 
(sd. 2 Figs.}—The process and apparatus appear to be exactly 
similar to those patented in the same name and described in the 
last number of ENGINEERING. No, 4519 of 1880, In that case the 
toy was applied to “ ageing” distilled liquors, (November 
3, 1880). 


4496, Extracting Metals and Sulphur from 
Ores, &c.: W.W. Hughes, London. [2d }—The apparatus 
comprises three furnaces in which the metal is successively treated 
& melting furnace, a converter and a refining furnace. (Void, 
a patentee having neglected to file a specification. November 3, 
880), 

4513. Substitute for Leather: O. Wolff. Dresden. 
(G.L, Lippold, Dresden, Saxony.) (6d. 3 Figs.)—1s composed of 
split cane glued to canvas. (November 4, 1880) 


4517* ChaffCutters: C. P. Spangberg, Ofverum, 
Sweden. (4d }—The length or size of the chaff cut can be varied 
by shifting a crank pin nearer to or further from the centre of the 
dise in which it is placed. The straw is held down during the 
passage of the knife through it, by a presser which is raised when 
the feed takes place. (November 4, 1880). 


4568. Agricultural Drills: L. W. Gatwood, 
Hitchin. [t¢d. 8 Figs.J—The object of the invention is to 
simplify the construction of the frame, to provide improved means 
for effecting the steerage of the fore carriage from behind, and 
to effect the raising and lowering, and pressing the coulters 
in and out of work, and throwing the seed barrel in and out of 





gear. A is the beam which is employed in place of the usual 
frame, being connected at one end to the main axle bed B 
and at the other to the fore carriage Z; aa are chains or ropes 


attached to the drum 6 and serving to steer the fore axle. Springs, 
operating upon the levers m, press the coulters u into the ground, 
the distance that they penetrate being regulated by the handle v 
(November 6, 1880). 


4580. Apparatus for Elevating and Lowering 
Drawing Boards, Slates, &c.: E. Hill, Huntingdon. 
¢ id. 15 Figs.)—Consists of a jointed framework of bars which is 

tached to the edge of the board, and which can either be folded 
u up on such edge or extended to form a support. (November 8, 


1880). 
4682. Machinery for Grinding and Sharpening 
G. Etty, Man 


Wire Cards in Carding Engines: 

















— 





chester. [(4¢. 1 Fig.j—The object of the invention is to grind 
and sharpen to any required angle the points of the teeth of wire 
cards in the strip and before they are applied to the surface of the 
carding cylinders or rollers. A rod or roller of small diameter is 
used in combination with grinding wheels and with a guard or 
shield which holds the teeth of the cards at the required angle 
against the emery wheels ; ddd are three emery wheels grooved 
circumferentially so as to grind the sides of the wires and recipro- 
cated sideways, #4 i are the guards or shields, and & & the rollers 
over which the card // passes. (November 13, 1880). 


4725. Pianofortes, &c.: A.Capra, J. B. Rissone, 
and S. Detoma, London. [éd. 3 Figs.}—Relates to th: 
combination with ordinary pianos of pin barrels, so that they may 
be either played in the usual way or by turninga handle. (No- 
vember 16, 1880). 


4731. Steam Valves: C. Stuart, Fenny Stratford. 





[6d. 11 Figs.]—The patentee claims “ the application of circular 
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or other valves having concentric areas acted upon by steam and 
other fluids for the purpose of admitting and discharging steam to 
and from steam cylinders.” The object of the invention is to 
provide an automatic cut-off without a slide valve, For this 
purpose separate steam and exhaust valves are provided at each 
end of the cylinder with a tube or lining bush between the valves 
having passages in it for the steam to pass to and from the valve 
chambers, In this tube is placed an expansion cylinder or movable 


tube with the theoretical curve of expansion formed upon it. 
This cylinder has a “ reciprocating motiorotary movement” 
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imparted to it, and during its movement passes round and opens 
and closes the valves passages as required, and “then, when the 
passage is thus opened, more steam escapes from the larger area 
or top of the valve than that which is admitted through the small 
opening below, and consequently the action of the steam on the 
under side of the valve raises it, and steam is admitted into the 
cylinder.” If the expansion cylinder is connected to the governor, 
various times will elapse between the opening and closing of the 
passages, ** proportionate to the particular part of the theoretical 
curve described on the expansion cylinder,’ The illustration is 
an end sectional elevation of a steam cylinder and jaeket, and two 
valves, but the specification contains no description of the draw- 
ings. (November 17, 1880). 

4747. Governing, &c.. Motive Power Engines: 
Cc. W. Wardle, Leeds. [td. 9% Fiys)—The governor is 
specially applicable to tramway engines, and serves to operate a 
speed indicator, and when a certain speed is attained to put on 












the brakes. The horizontal spindle, which is rotated in any con- 
venient way, carries a fixed crossarm, which takes into deep 
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groove med in the balls. As the speed increases the balls 
travel outwards, drawi both the sleeves F and H towards the 
bar D, and compressing the spring E. At a certain velocity the 


balls arrive past the ends of the bar, when the spring regains its 








and draws them along the ends of the bar, and thus the 
h had hitherto been divided between F and 
Hi, and serves to put on the brakes by a 
t. (November 18, 1830 
4750. Moulding Machinery: H. T. Grainger 
London. [sd. 26 Figs.j—Relates to improvements in various | 
parts of moulding machinery, but the specification is too lon d 
refers to too many points to be satisfactorily abridged ur 
limits. (November 18, 1880 


4755. Electric Lamps, &c: J. A. Berly and D. 
Hulett, London. [tid 10 Figs.j)—Is for arrangements 
whereby electric lamps may be drawn down, when suspended at 
a height for inspection without breaking the conuexion with the 
leading wires, Several methods ¢ described. such as rods or 
tubs is or tubes. or dipping into mercury. 
: be fully illustrated. (November 1s, 









s sliding within other r 
is invention will shortly 
1580) 


4762. Screw Keys or Spanners: W. Thomson, 
Glasgow. [td 4 Figs, Describes and claims vari 

arrangements of such apparatus fitted with swivelling ratchet 
] 








us 






gripping heads or jaws, capable of being fixed by a locking lever 
at different an i tion to the actuating handle, 
and of being fitt re 1eads or gripping jaws to suit 
various sizes of nuts to be turaed. (November 18, 1880) 


4774. Apparatus for Signalling: M. C. Denne, 
Eastbourne, and T. J. Denne, Red Hill. [8d. 16 Figs.) 
Che actuating medium of the apparatus is compressed air, stored 
in vessels in the signal boxes, and the object of the invention is 
to enable’ the signalman to communicate with the engine driver 
at a distance, Atintervals along the line there are fixed boxes 
which contain each two cylinders in which work pistons, and 
which are connected by pipes to the signal box. The inlet of air 
to the pipes actuates the pistons in such way that they set up on¢ 
or two bridge pieces in the path of a roller attached to the engin 
When the roller passes over the bridge pieces, the compressed air 
is admitted to,oneJ or two whistles to call the attention of the 
driver in a prearranged way. A tell-tale operated by air travers 
ing a return pipe indicates to the signalman if the apparatus is 
working properly. (November 19, 1880). 


4779. Electro-Magnetic Apparatus for Table 
Services, Offices, and Warehouses: F. Harmant. 
Paris. [id, 3 Figs.j—Is a small electro-magnetic railway for 
domestic and other use, (November 19, 1880). 

4782. Automatically Counting the Number of 


Letters Impressed with Obliterating Stamps, &c.: 
H. Ferguson, London, and H Kempe, Barnet. 


{6¢. 4 Figs.j—The act of striking the stamp on the inking pad 
effects an electricak contact, and thereby actuates recording 
mechanism, Or the mechanism may be entirely mechanical, and 


be contained within the handle of the stamp. (November 19, 1580). 


4799. Velocipedes, &c.: Sir T.G. A. Parkyns, 
Beckenham, Kent. [td 14 Figs.)—The vehicle, which 
appears from the drawings to be similar to an ordinary tricycle, 
carries a store of liquid fuel,a steam boiler, an engine, and a 
surface condenser. (November 20, 1880). 


4800. Propellers: E. G. Brewer, London. (i. 
Smith, New York) (6d, 9 Figs.Jj—Relates to that class of pro- 
pellers in which a pair of hinged blades are opened to be forced 
against the water for propulsion and then closed, to be drawn 
through the same preparatory to the next stroke, the chief object 


equally well to drive the vessel either backwards or forwards. 
(November 20, 1880). 


4815. Apparatus for Pressing and Tentering 
Woollen Fabrics, &c.: G. H. Nussey and W. B. 
Leachman, Leeds. [(d. 12 Figs.J}—Relates to improve- 
ments on Specifications 2585 of 1869, 2370 of 1872, and 242 of 1876. 
In combination with the arrangements therein described, apparatus 
is now employed which has the effect of stretching and drying the 
material previously to and simultaneously with its being passed 
round and between the pressing plates, aand 0 are the upper and 
lower press plates; ¢ are the sheets, press plates, and papers 
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placed between the upper and lower plates aand J; dd are flat 
hollow boxes which may be expanded and contracted by moving 
the loose piece f (Fig. 1). At the outer edges g and / are provided 
the pitch chains i, furnished with tenterhooks, to which the 
material is attached at the lists. After being attached the material 
is stretched by expanding the plate d, and is afterwards carried 
round, as shown by arrows and dotted lines. (November 20, 
1530) 


4833. Apparatus for Detecting and Measuring 
Small Quantities of Inflammable Gas in Coai 
Mines, &c.: E. H. T. Liveing, London. [(d. 6 Figs.) 
—The apparatus, which is based upon the fact that e spiral of 
platinum wire glows more brilliantly when heated by an electric 
current in firedamp than in air, was the subject of a previous 
patent. Its sensitiveness is now increased by the wire that is 
exposed to the mixed atmosphere being previously heated in a 
vessel containing an inflammable gas of low igniting point. In 
practice two spirals are employed traversed by the same current, 
one being contained in a sealed vessel of air, and the other ina 
gauze-covered box The indications are read by means of a pho- 
tometer. (November 22. 188). 


4836. Sewing Machines: Necker and R. 
Horstmann, Berlin. [6/. 6 /igs.J}—Relates to the construc- 
tion of shuttle sewing mac e described in Specification 814 of 
1877, and consists of a thread catcher which works in front of the 

shuttle rz id imparts to the shuttle thread certain movements, 
the object being to obtain the so-called “ whip stitch” (round seam). 
(November 22, 1830), 


4837. Machinery for Heating, Pickling, and 
Swilling Metal Plates, &c: R. J. Hutchins, 
Mumbles, H. F. Taylor, and W. P. Struve, Neath. 
[l0d, 25 Figs.)—The illustration shows a simple form of the 
invention, The plates are packed in crates and placed in trucks, 
which are lowered by a slanting railway into baths of acid and of 
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water. When they are drawn up they are delivered on to a turn- 
table by which they can be set in any direction for removal. Pro- 
vision is made for imparting a swinging or jerking motion to the 
trucks as they leave the liquid, and several modifications of baths 
are described. (November 22, 1880). 


4839. Propulsion of Bodies in Air or Water: F. 
Hime. London. [(d. 4 /igs.)—Consists in the application of 
the wave motion of flexible substances, said motion being produced 
by the successive vibration of levers through arcs in planes at 
right angles to the direction of the wave. (November 22, 188\). 


4855. Apparatus for Ventilating Ships’ Cabins: 

R. Lake, London. (7. Mihan, Chelsea, Mass, U.S.A.) 
| (6d. 9 Figs.J}—Relates to a particular form or construction of ven- 
| tilating cowl for forcing a current of fresh air into a building or 
structure, The specification contains fifteen claims. (November 
23, 1880) 


| 4858. Machinery 
w 








for Breaking or Scutching 
Flax,Hemp, &c.: W.R. Lake, London. (G4. Milliken. 
Philadelphia, U.S.A.) d. 3 Figsj—Comprises the following 
features: A rotating cylinder having a periphery which is per- 
forated, open or spaced at intervals to permit the shive to fall 
through. A fluted or grooved cylinder in contact with the peri- 
phery of the said rotating cylinder, and mounted on bearings or 
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arms to which reciprocating motions are imparted. Gearing, 
whereby the cylinder may be stopped at any point without stopping 
other parts of the machine. Means for adjusting the extent of 


cylinder. D is the main cylinder, 4 the fluted roller, reciprocated 
by an adjustable crank, The main roller is driven*by the bevel 
wheel f furnished with a clutch. (November 23, 1880). 


4861. Filtering Water: C.G. Pfander, London. 
[6d. 7 Figs.)—Consists of a cylindrical case divided by partitions 
into compartments, each being filled with filtering materia), the 
water passing through all the compartments in succession. (No- 
vember 23, 1881), 

4864 Apparatus for Sharpening or Dressin 
Millstones: P. Jensen, London. (?. Graham, Stockholms, 
[8d. 14 Figs.}—Refers to the use of toothed, ribbed, ridged. or 
pointed discs or rings which rotate on, with or between the mill- 
stones to be sharpened, or with one or more spindles, spokes 
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or arms extending from a ring or boss at the central part of the 
Stones, and so arranged that when the stones are rotated, or the 
| {pparatus is caused to rotate on or between the stones, the teeth, 
| ribs, &c., of the discs are pressed into the stones and thus dress the 
| grinding surfaces of the same; a is the central ring, b 6 three 
| arms or spindles, and ¢ ¢ the discs. Several modifications applicable 
to different-sized stones are described. (November 23, 1880). 


4869. Manufacture of Sulphates of Soda and 
Potassa : J. Hargreaves and . Robinson, 
Widnes. [6/. 28 Figs.)}—The object of the invention is to 
cheapen the manufacture as carried on by the direct action on 
the chlorides of soda and potassa of sulphurous acid gas. The 
improvements have reference (1) to obtaining a larger quantity of 
acid gas from the sulphur or pyrites, and to removing any dust 
carried off in suspension by the use of a filter filled with metallic 
oxides. (2) To reheating the materials when they have been too 
much cooled by the entrance of cold by means of a portable fur- 
nace. (3) To placing the apparatus for drying the chlorides 
above and between two lines of decomposing chambers over the 
hydrochloric acid flue. (4) To various detuils of construction 
(November 24, 1880). 


4881. Gas Motor Engines: L. Simon and F. 
Wertenbruch, Nottingham. [(6¢. 6 Figs.jJ—Fig. 1 isan 
elevation of the engine, Fig. 2 a cross section of the cylinder in 
line AB, Fig. 1, Figs. 3 and 4 are sections in plan of the piston 
valve and gas and air inlet box &, and Fig, 5 is a cross section of 
the piston valve inline CD. In the position shown, the piston E 
is being drawn outwards by the motion of the flywheel, and gas 
and air enter the cylinder through the clack valves F and G 
respectively, which are lifted by the vacuum. (n the return 
stroke of the piston, this mixture of gas and air is compressed into 
the portion K of the cylinder after the piston has passed the outlet 
valve H (Figs. 1 and 2) and the grooves P. These grooves, which 
are not always employed, and are not shown in Fig. 1, are placed 
with their inner openings near the outlet H, and with their outer 
openings a little beyond the outer surface of the piston, in order 
that by the traverse of the latter the interior of the cylinder is 
placed in momentary communication with the exterior for the 
expulsion by the force of their own tension of a portion of the pro- 
ducts of explosion, The compressed mixture in the cylinder end 
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is exploded at the termination of the stroke by means of the 
travelling flame a carried in the piston valve }, and, closing the 
back pressure valve M, impels the piston forward. When 
the piston in its outstroke uncovers the port H leading through the 
back pressure valve I into the exhaust chamber N. the tension of 
the products causes a portion thereof to leave the cylinder and 
escape into the chamber and pipe N, When grooves are used a 
portion of the products will pass round the piston by the grooves 
into the port O, and thence to the chamber H through the port R, 
The escape of a portion of the product reduces the pressure in the 
cylinder, and consequently the piston in its further traverse draws 
in the mixed gases. On the return stroke part of the contents of 
the cylinder are expelled at H, and the remainder are compressed 
ready for a fresh explosion. In Figs. 2, 3, and 5, a is the internal 
travelling flame burning in a chamber in the piston valve 3, to 
which air is admitted by holes shown at m, and gas by a pipe 
shown atz. Figs. 2 and 5 show the valve in the position in which 
the flame is relighted at every revolution. The explosion lifts the 
back pressure valve M and ignites the compressed mixture at K 
(November 24, 1880). 


4885. Driving Screw Propellers: C. Maw, Lon- 
don, [4d¢. 6 Figs.)—The propeller shaft is enclosed within a 








being to arrange the mechanism so that the propeller will operate 





reciprocation of the roller which is in contact with the rotating 


tube, so that if breakage of the shaft occurs, the pieces are 
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retaine a in place, the arrangement being such that the propeller 
can again be brought intu use. (November 24, 1880) 


4886. Dynamo-Electric Machines: J. Hopkin- 
son and A. Muirhead, Westminster. [S/. 10 Figs.) 
This invention, which will shortly be illustrated in the body of the 
paper, relates, first to decreasing the sparks between the collecting 
brush and the commutator by dividing the brush into parts, an d 
interposing resistance between the one that is last in contact with 
the armature, and the leading wire or conductor. Second, to a new 

rm of dynamo-electric machine. The rotating disc consists of a 
pulley surrounded with a series of layers of sheet iron insulated 
from each other. On one or both sides of the ring thus formed 
radial slots are cut to admit the coils of insulated wire, which lie 
in planes parallel to the plane of revolution of the pulley, Whena 
continuous current is required, coils are placed on both faces of 
armature, and are arranged alternately so that when one coil is at 
its dead point those near to it on the opposite face are producin 















their maximum effect The fleld-magnets are made in a manner 
similar to the armature. Both in the armature and the n at 
each coil is packed close to its neighbour, and is of a tapered 


quadrilateral form. (November 24, 18350), 
4887. Speaking Tubes, &c.: G. y my 7 and ? 










G. Brewer, Westminster wed 

his invention a person can communi > te me 
speaking tubes with any part fa bu iiding callin 

& person in any partic ular apartment by meat 
ystem of pipes and electrical apparatus, t 
specification, which contains three sheets t ( 
numerous for reproduction here. (November 24, 1530) 


4889. Lifting he ge wf Hydraulic Power & 
A ety Londo —Relates to the ad: 
ton of 4. raulic sopered 1s dest -ribed in Speciticatic 
1ss0 (Ne 24, 188). 

#902. mt J. Lyall, New York. [10¢ 17 Figs) 
I » looms are stated to be improvements on those described in 
of the k nd exhibited 
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S} fieation 3377 of 1872. They are in 
Manchester in, we believe, the year 1868 or 1869 under Patent 
1042 of 1868, by the same inventor, and in which the shuttle is 
t in a groove in the slay front before the reed 

t ively by a < iage drawn across the race by a cor 

née the warp reads. The shuttle has two | r 
wheels which lie upon two driven rollers or wheels or ge, | 
and are rotated by frictional contact therewi 

the carriage are further apart than those on tl 

s+ quently when the carriage is moved endwise it fo 

shuttle. which is prevented from rising by the g s 





while the wheels, which have a circumferential vel 
equal to the speed of the shuttle, pass the warp th 
them without any rubbing action. The present 
chiefly in means for producing such a loom with 
working in some respects like a small ware loom, 


18380) 
4914. Electric Light Apparatus: 


Wise, Westminster. (/. 4. Mandon. Paris). 
In the form of lamp shown in the illustration there are 





W. Lioyd 
> Figs.) 


(Sd. 








each having the form of a quadrant, and balan ced to turr 
round a centre of rotation with a counterw t and s 











tube L containing mercury. and receiving a fl L 
stem I, such float and stem being so formed that as th 
ite ~ . 
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stem rise a proportionate distance from the 
the luminous point wh v 
fixed in space 








with straight carbons rising out of in 1 tube 
n Thi is lamp is provi -d with an ele et 
to separate the electrodes. (November 25, 1880). 


4915. Steam eemten Gear: pe Clark and J. B. 
Fourneaux, Gateshead. (6d. 4 Fiys.)—The link is con- 
nected by asleeve to a worm on a Bf. al shaft turne: d by 
steering wheel. This worm is in gear with a 
horiz — 1 shaft, and is free 
When the ve rtics ‘al 








we 













mot eel commences to revolve oO 

worl f it were a rack, thus tending to res 

Ink sition and to stop the engine November 2 
158 


4917. Bobbin-Net or Twist Lace enemenes: 
2. Hancock, Nottingham. [lid 8 Fi 













te (1) to the general arrans gement of a Lever 
(2) to the brackets cl ipping the lower edge of tl 
(3) to mounting the knocking out levers to rox 
upon the back rocking shaft instead of a short fi 
below the back rocking shaft. The fication contains fi 
of drawings. (November 26, 1880). 


4920. Manufacture of Ears for pananes of 
Buckets, &c.: R. Read, Liverpool, [6d 7 / Tt 








machine consists of a series of reciprocating dies or 

a travelling or revolvin fre ame with intermittent n 
blank from one punch or die to the next tha 
erated on in succession until completely fas 

t 26, 188.) 


4921. Apparatus for Lubricating Main Shaft- 
ing, &c.: T. Monk and J. Anderton, Blackburn, 
7 
» } 


| 
il 








f42. oo —The oil cistern 1 is placed over the shaft to be 
lu vricated, and its spindle is driven by a ratchet wheel in any 
convenient manner, The worm 9 drives a worm-wheel, by which 




















ENGINEE RING. 


a doub e- ende a lover carrying the spoons or ladles 3, 3 alter 
aatele raised and lowered at either end. The oil contain d in 
the ladles is directed down the passage 2,2 and is discharged at 
16,16 on to the shaft journals. (November 26, 1830), 


4925. Machinery for Manufacture of Umbrella 
and Parasol Ribs: T. Warwick, Aston, [S. 10 Figs.) 

-The machinery is particularly adapted for paragon frames, 
The specification contains three sheets of drawings and four 
claims, (November 26, 1880) 
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is a longitudinal section of a steam cylinder, the valves of which 
are inaccordance with this invention. C is a double-ported valve, 
the inner spaces D of which communicate through openings at 
each side of the valve with a steam space of the valve chest or 
easing E. On the same spindle J, with the double-ported slide 
valve, is a valve driving piston K, situated in a separate cylinder L 


















































4926, Coppers for Boiling Worts, &c.; T.Bloom, § ae 
Boston, [éd. 6 Fiys.]—'the invention relates to the setting of ape jm a, x} 
the copper and the arrangement of the flues, (November 20, medidas if rl 
1880) i) ts Be] 
" > 
4927. Closing Stoneware Jars,&c.: H. Doulton —- 
Lambeth, Surrey. [tid. 7 /igs.J—On the top of the jar and 
on the underside of the lid are flat rtrd wg tee igh igs which 
» together an ae for na joint. The lid is held in place by a metal 
l November 26, 1830) 
4928 Gloves: H. Uruten. Sanden. [6d, 4F _ es 
Is for a ne w method of cutting 8 ut the glov f } 
8 hape as to admit the ca te asily. (No vember 26, 18s 
4930. Pliers, Nippers, and Smiths’ Tongs : J. F. led with a cushioning arrange. 
Cranston, Springield, Mass.US.A. [\d. sé beat of the val ~s 4 pi sto nk 
has a lo« g e hinged to it hich adapts it » the e, wi 1 projects into the main 
sl ~ fa ta cle and obt sin 3a firr sehen old it I nected a similar spindle at 
*e is formed as a cutting edge for wire. (N linder. When the main piston is 
, ke it strikes the tappet spindle, and 
; ibsidiary cylinder which operates 
4931, seantyesses: by E. Brown, London 42. | the main valve. (November 30, 1880). 
3 Figs.J—Claims “an endless and continuous tress formed t 
; ng the nativnce upon iteslt, aad wniti oe gg Bs 4975. Washing Machines : J. Mitchell, New- 
ine: hm means et winnie Ons » position of the mattress to t n- | Castle-upon Tyne. td. 2 he machine consists of 
stemaite elites Semthe hed. i camainan Ot 1880), : 1 dashwheel formed verlap} pa Rd a the said wheel 
~ being partly immer ed in a cistern of builing water, (November 
4939. Garden Seats: A. W. Noel, Stanhoe, mor , 1880) 
folk. [6d. 8 Fiys.j—Thes and footrest can be wheeled from 
sas podonte encther, ont whe tin use can be folded together | 4976." Rollers for Wringing and Mangling Ma- 
soas to be protected from the w r, (November 27. 188 chines, Se.’ W. Fox and G. Brown, Manchester. 
: 2d) The rollers are made from su pbur and flue dust. (November 
4947. Charcoal BoxiIron: T x Salter, West | 3v, isso) 
Bromwich, and G. Asher, Balsall Heath. [(\i/. 12 Figs.) 
—The iron has no chimney, but is provided with internal airways | 4 , areraute presses : ; J. Watson, London. 
and with openingsat the side, The i n also relates to other | | - kal Pee oa . oh of 1 eg ag = 
details of construction. (Novembe REMETOS grid, as nt dice oe bas bec 
wigs Sea _— found that the mat is often forced between 
4948. Velocipedes, &c.: W. =. Fnempeen and P. 
oe. Henwood London. (6d. 2 ers to Patent 
72 of 1s7 the a ma of tl r is + to rowing The } . 
invention asl nee to t steering, and brake me j 
hanism, (November 27, 1880), ! j ; 4 
4951. Music Seats and Receptacles: H. B. Fox, | i { 
Oxton 4d. 1 Fig.J—Tbh @ seat has the rance of an } } i } | 
man with two round hassock-like se¢ mi it Th i | | | 
under part forms a cupboard. “(No j I | 
4954. Apparatus for olen Tipping, and Sus- i | } 
pending Billiard Cues, &c.: C. F. Hengst, London. | 
(6d. 3 Figs.j—The cue is suspended in an arrangement similar to | > i + 
a pair of wire grippers or devil's jaws. When a new tip has been } 
glued on a screw is brought on to it from above the grippers t rT . . . 
hold the tip until fast. In combination with the apparatus is a - : viate this defect the teeth and the 
facing tool set ina rotating disc. (November 29, 1880). a owes a I a Nowe n the ‘an. ta0e mm, as to 
I the clearance betw n them mber 30. 1880) 
4956. Machinery for Sotuning one Doubling ‘ 
tton, &c.: B. Brown, Bu es inven- | . 2070." Candie Holder and Saveall: A. N. Hop- 
Co reintes to ring spinning —+ 9 wb ir es. al aan fl kins, Serenngenee lu rhe holder isa socket made from 
- - — | \ 
1 inging ch part f the tl rying a } @ split co rrugated tu (Novemt 30, 1880 
eye separate]; tp he tt 4979. yoroular Ss Saws: i J. Maddan, London: 
t ara cana in ‘ A b ua A fz, XN ss i j ‘ Wy igs.} —The 
moved for doffing. Se ra saw blade is fastened #- veen two annular discs or rings “which 
turn on two pivots place A licularly to shaft of the saw 
wate 1 and ed t r " f the nave, whi +h is mounted 
| T eee ccm! | |: | mo rig f tting th iw atan angle to 
OOS, — eal the € oO f 8 can be cut with the same 
| ae mF 4 b November 50, 188 
4 
Us 4980.* Apparatus for Husking Rice, &c.: J.H 
— Martin, Walthamstow, Essex. [2/.]—The grain is fed 
a \ 1 Rabt 1 st 2 tween a hollow stone 1 and a rutating indi a-rubber covered 
said sleey ndle car lex ; ylinder. (N ber 1, 1880 
het elocked in its y by a and a i 4981. Telephonic Syparasus: Ws R. Lake, Lon- 
washer 4 number of hook ser lor don. (( Ran -The object of 
shaft, and I 1, projecting r th ary t tt nvention ony. ere nic Laan grog d sent by 
pindles to t : tubes ring doffing Fou 1 a -_ it king t battery ntact instead of by 
wW arran of ¢ ing motion, whereby the ring rail ’ m g and d t t f the circuit 
wered tot ttoms of the t bbins dur g doffing. (November | by It comprises a tr 
29. 1850). | cir nging the pola 
4962 Chests or Cases for Screw Stocks and rs mag Ee Cur 
Dies, &c.: W. T. Eades, Birmingham. td. 1 F = i to make and 
the partitions or recesses f th r 4 1 5 a} 
f ed by casting, stamping, « n meta la lescriy at 
November 29, 1830). 
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4963. Ploughs, &c.: J. Bowesd and E. T. Bous- 
— Bodsere. lod E.. s to novel n 








Manner that 








1ee!8, i » brake isin 
»)turn the crankshaft. The invention 
1 lied to various kinds of agricultural) | 
im ple men's. 29, 1880). 


4965. Heel Stiffeners for Boots and Shoes: H. |! 





H Lake, London. (S. L. Bailey, Ll Figs | 
Refers to Patent 4211 of 1879, and de t stiffens r of metal 
with corr nen ae pe yh rease its strength. (November 29 
188 


4968. Apparatus for Dissolving and Filering in | 
N. 





















the Flow of Water, &c.: 
| —Ha 





ooee.* Umbretia Cloths: bad Critchley, York. 
i he h i t ly of tt I s woven with a double 


( 


4983. pretaene ser Huminating | lmsesiptions, &c. 
S Rs 4) Serenngmem. tid ntains 
hee which 

(No- 





4984. Treating Jute, Hemp, &c.: C. F Cross, 
4 nvent | ns 





Srenweve. treating fibrous 

r emperature in contact 

with salts ofequivalent chemical actionwith or 

further addition of alkali, to fit them for use in the 
manufacture of fabrics. paper, &c. (November 30, 1880). 


4986. Apparatus for Regulating and Controlling 
W. Morris, F. P. Preston, 
J.T. Prestige,and E. J. Preston, Deptfcrd. [s1. i6 Figs.) 


8 reference mainly to flushing cisterns which are emptied of 

their contents into a wate loset each time the latter is used, The 
| water is drawn from the a syphon, the long leg of which 
rminates ina pump e pump piston is raised the water 





and down the long leg, raising 
in that position until the supply 

s exhaus d. Se veral modifications of the appa- 
Bde pee oe (November 3 


4987." Seanutactuse aa Compounds of Sugarand 
Lime from Molasses, &c.: C. D. abel, London. (‘/. 





), 1880) 








Chemical and Metallurgical Processes: J. F. | Beucter. Erase. anil Mieten Vien [2d }—Solutions of sugar 
Macay, Charapoto, South America. [(id. 3 Figsj—| ooo ee i be ~ a). (2d.}—Solutions of sug 
Describes a rotary ¢ ting filter constructed of an inner and | ©*7¢.™ —— ) contact with lime, and combine therewith, 
iter barrel or shell, with an intervening annular space divided for ning ce ars te of — from which the sugar is afterw irds 
into segmental compartments, the inner shel] being perforated and parated by treatment with carbonic acid. (November 30, 1850) 
sovered with filtering material. (November 29, 188 )). 4992.* Sink Trap: J. Harsant, London, [2¢)—The 
4972. Fire Grates: A.C. Engert, London. [é. = h - - ven ype pipe pec ~~ ~ d to it to prevent the accumu- 
4 Figs,)—At the front or the back of the grate a chamber is con- | ‘®"'?" 0! 8s. widaaaenasaiien } 
structed into which the coal is placed to be heated before entering| 4995.* Steam Engines, &c.: R. Sunye, London. 
the fire, The fuelis fed forward by a piston or other suitable | (4, &. y Ureta, Madrid). (2d.]—Js fora new form of parallel 
means. (November 29, 1880). motion. (December 1, 1880). 
4974. Motive Power and Pumping Engines: T.| 4996. Cocks and Taps: J. Walker, London. 
andG. Wilson, Glasgow. [6d. 12 Figs.)—The illustration [6¢. 6 Figs.]—The peculiarity of the cock lies in the plug being 
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made with three distinet tapers, which are separately packed, By 
this arrangement the upper gland can be packed without j jamming 
hk are 


the plug in its seat; A, A, h, four longitudinal grooves to 





nded by 
yugh, or behind it. (December 1, 


ceive packing, w h is exy 

thre 
4999. Grooves Pulleys or Wheels: 

Wednesbury. [ld. 2 /ivs 

rope runs anc ther gr ‘ ( 

material to carry the 1 


a rod or wire forced down 
1580). 


J V. Hope, 
.]—Below the groove in which the 
med, and is filled with suitable 
»wer or inner groove is of such 








a shape that if the ring break the pieces cannot escape. (Decem- 
ber 1, 1880) 
5002.* Apparatus for Cleaning Drains: G. W. 


Murray, Banff, N.B. 2d.J]—Consists of an 
jointed iron rods that cau be pushed down the 
bends. (December 1, 1580 


5009. Grinding Machinery for Manufacture of 


arrangement of 
» drain and pass the 








Chilled nee, &e. : : F. Wirth, Frankfort-on-the- 
Main. ((. / ue Chemnitz, Germany). (8d. 17 Figs.jJ— 
Describes means : y the bodies of chilled rolls, &., by 
} ; 
Ps : } | 
(210 pe © gon ns a | 
|| 
= = a <4, | 
a 
\ y / 
1 
q , 
« TR (OG { | @ ae, 
ey 
g ; we ] 
87 the w tr va 
rds by ¢ ae | ’ v 
rrin(ts 18 by ther yh 
by the x gu rollers 7 ‘ation contains tw 
ther moditied forms of apparatu 1ims. (December 1, 
1830) 
5012.* Fireboxes of Boilers and Furnaces: A.D. 
Strest, Bandon. J. N. amden, N.J.. U.S.A) [2d. 
I ( age ag bere eee n of the smoke the 
Sret x is prov ae i with two midfeathers or diaphragms. (Decem 
ber 2, 188¢ 


5020. Apparatus for Setting the Brims of yA ag 
and Silk Hats: *. L. Sutton, er + 6 Fi 

Che sale es he 
lire a, ar 7 the fen 
ia sheet of india-rubber 


w i cut t f t form req ile one 
! ed an 
, 1880) 

andtonting the Heating of Bearings in 


W. Wimhurst, London 
tion by a plug of 





5022.* 
Steam Engines, &c 3 H. 
2d I'he > me banism i int 
fusibl (De porta cg 


i@ me 
5024. Gas Engines: E. W. Horne and E. and S 
Sweetate Accrington. 2d.J—The g mpressed and 


stored in a reservoir and fed to the main engine by a subsidiary 
ler. (Decer r 2, 188 


5025. Apparatus for Cleaning the Flues of 
Steam Boilers: R. o_o. Idle, Yorks. [id. 4 Pigs 
—Kefers to Spe S28 of JOS, Oak prowites for ox 
better maintenance of the steam pipe employed for clearing the 
flues by coatir protecting it by fireclay. (December 2, 1850) 


gor | 
wy we Levels: R. Sucenwe. | Idle, Yorks 
fda tas 


i variat 

1 anne e from the hor zont % She tube occupies four sides of 

a rectangle, of whi ch the two en are marked with lines parallel 

to the base. The amount that the ds in one end higher 

than in the other is a measure nation. The upper 

member of the tube contain is no bubble. (De- 
ember 2, 1880) 


5027. Fire and Burglar-proof Safes: 
Cliffe, sale, Yorks. [t/. 7 safe consists 
centric cylinders, of which tbe 
pivots. (Dec ember 2, 188 


5028* Polychromatic Fetating Machines: W. 
Lloyd | Wise —— (A. H, Payne, Leipzig, Saxony). [4d 
1 Fig J—Refeis tion 468 of 1839 ‘cording to this 
invention the peri: ipression cy linde r is proportional 
to that of the plate cy the number 2 is to an uneven 
integral number corres] i with the maximum number of 
colours required to be em mplo yyed at one time if such maximum 
number is uneven, and exceeding it by one if itis even. (De- 
cember 2, 1880). 

5030. Manufacture of Manure: W. R. Lake, 
London. (£. Koch, Paris). The basis of the manure is tar and 
lime mixed together while hot, and to which various chemical 
agents may be added. (December 2, 1880). 

5031.* Toy Spinning Tops: J. C. Biggs, Brent- 
wood, Essex. ([2/.)- he tops carry coloured discs which are 
caused to revolve eccentrically by meaus of vaues, (December 2, 
1880) 


5032.* Colour Printing with Aniline, &c.: W.G. 
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mixed with gum, dried and ground, It is then worked up with 
fats and oils, and cast or carved into the design or letters required. 
The material to be printed is wetted with turpentine and laid on 
the design. (December 3, 1880). 


5033.* Electric Lamps: J.H. Johnson, London. 
(A, de Meritens, Paris.) (2d.)—Currents of high potential are dis- 
charged in sparks between two iron balls, which gradually become 
incandescent, but are protected from oxidation by the nitric and 
hyponitric acids formed under the influence of the sparks. (De 
cember 3, 1880). 

Combined o-- Bruising and Chaff- Cut- 
ting Machine: F. T. Turner, Kenninghall, Nor- 
folk. [6¢. 2 Figs.)}—The Ra... resembles an ordinary chaff- 
cutter, but in addition tothe usual parts has a roller d which can 








be set up ag 


uinst the periphery of the flywheel 
When the mact 


, and a hopper g. 
hine is in action grain from the hopper passes be- 
tween the flywheel and the roller, and is crushed or bruised; 
cc are grinding plates orsurfaces, (December 3, 1880), 


5036. Composition for Preventing Incrustation 
in Boilers: A. Jay. (2¢.)—Consists of ground leather, treacle, 
and an alkali. (December 3, 1880). 


5037.* Obtaining Sulphate of Zinc and Oxide of 
Zinc from Cupreous Ores: E. A. Parnell, Swansea 
and A. French, Llansamlet. ([2d.)—The fumes from the 
ja furnace are mixed with air and brought into contact with 
water in acondensing or absorbing arrangement, The light oxide 


cup 





f zinc combines with the sulphurous acids and forms sulphite and 
sulphate. he oxide of zinc is separated by lixiviation, and the 

ulphate crystallised out. The invention also includes a furnace. 
December 3, 1880 

5038.* Taps or Valves: J. L. Corbett, Glasgow. 
[4d.J]—The inveution relates to means for preventing waste of water 
in closets, &c, In the absence of drawings the exact arrangement 


cannot be well understood. (December 3, 1880). 


5042. Apparatus for Weaving Gauze, Leno, &c.: 
G. Hargreaves and T. Bracewell, Shipley. [4¢)— 
Relates to the regulation of the warp threads by means of tappets 
so that the crossings of the said threads are divided or opened at 
the time a change is taking place from the doup to the slip, or the 
slip to the doup, (December, 1580). 


5043.* Terminal Ornaments of Metallic Bed- 
—— ae: : A. and R.F. Heath, a [2d.} 
— tes to details of comstruction. (Vecember 3, 1580,. 


om Foot Warmers for age ya Carriages, 
a0. : T.G Greenstreet, London. ([(2d)—In the warmer 
ac ess to rec the feet. (December 4, 


mpartment or rec 


— 


ISS). 


5054. Apparatus for Dividing Card Surfaces of 
Drums or Carding Machines: 
Claire, France. . 
which 


P. Pingard, La 

3 Figs.}—The specification describes a 
8 fixes ip arallel to the drum; on this bar is 
crushing and bre aking out 
ices round thedrum. The 
-able to the doffer cylinders 


(a. 
graduated bar, 






appl it 

m ber 4, 1830) ° 
5056. Instrument for the Treatment of Varicose 

Veins and Varicocele: J.R.A. Douglas, Hounslow. 


(Dec 


(id, 5 Figs instrument resembles a brooch. The pin is 
| ad under the and the plate presses on the outer side of it. 
(Dec cember 4, 1880 ') 


5057. Apparatus for Regulating and Controlling 
the Passage of Atmospheric Air, &c., through 
Outlets or Inlets: J. F. Hoyne. (2d.)—The outlet con- 

a pipe filled with fragments of material to check the 
ige of the air, (December 4, 1880). 


5057. Manufacture ot Artificial Tallow: M. de 
la Vega, New York. (2d.) composed of castor oil 
inimal tallow. vege -and wheat flour. (December 4, 1880) 5 


5059." Water-tight Doors for Ships: S. Craw- 
ford. Clyde Bank, N.B. [2d] —The screw which raises the 

or is carried in eccentric bearings, and « 
with the nut to let the or drop when required, 
158v), 


5063. Apparatus for Bottling Aerated Liquids: 
F. Foster and S. Barnett, London. [(id. 3 figs.j—the 
cork compresser is constructed with an india-rubber lined bottom 
edge which forms a joint with the bottle neck. The liquid enters 
the compressor by a side passage, while the upper part is filled 
with the cork. When the flow is turned off the cork is driven down 
into the bottle. The parts of the compressed cork are made tigbt by 
fitting together with flanges taking into rubber-lined grooves. 
(December 4, 18580) 


5066. Manufacture of Sugar. &c.: M. de la 
Vigaand L. D’Oliveira, New York. [4¢.)—The clarified 
sugar cane liquor is frozen. The water turns to ice, while the 
sugar lies inits centre ina syrup. (December 4, 1880). 


5067.* Oil Cans: L. Field, Birmingham. [2¢)]— 
The can contains a small cylinder and piston by which a detinite 
quantity of oil can be forced out ata time, (December 4, 1880). 


5068. Telephonic and Electric eo wm 
tion, &c.: J. N. Culbertson, Antwerp, and J 
Brown, London. (6d. 8 Figs.j—The salient feature of a 
invention consists in uniting each wire at a central telephone 
station to a separate earth-plate. A method is described of con- 
structing communicator and coupling board in such way that 
every wire is coupled to a separate earth-plate, or separately 
coupled to one large earth-plate. (December 6, 1880), 


5071. Light-preserving Composition for Artistic 
Purposes: N.Chevalier, London. (2/.}—The preserva- 
tive composition for the high lights of water- talon paintings is 
composed of benzine, india-rubber, and beeswax. (December 6, 
1880). 


sis of 


pass 


table oi 


‘an be moved out of gear 
(December 4, 





(Delcey-Petit, Riche bourg, France), (4d. 4 Figs].—The wheel is in 
reality a long nut bent into the form of a circle, and cut or slotted 
all along the outer side to allow the shaft upon which the worm 
is carried pass in and out. (December 6, 1880), 


5086. Carding Machines: H.H. Lake, London. 
(Whitehead and Atherton Machine Company, Lowell, Mass.,U.S.A,) (6d. 
2 Figs.}—In combination with the carding engine there are 
employed dirt troughs or receptacles intermediate between the 
feed rolls and top flats, and below the horizontal axis of the 
cylinder, Thefeed rolls and lap roll are also arranged below 
the horizontal axis of the cylinder, and dirt troughs are placed 
between them and the cylinder. December 6, 1880), 


5089. Dentures or Plates for Retaining Teeth 
by Atmospheric Suction: C,G. Whiting, Coventry. 
(4d. 6 Figs.)—The plate has a rubber disc which can be pressed 
after the manner of a boy’s sucker to remove the air from the 
upper side of the plate. (December 7, 1880). 


5094. Preparation of Vegetable Fibres for 
Upholstery, &c.: P.M. Justice, London. (J. G. Stephens) 
[4d.]—To render the fibres of pine leaves and cocoa-nut fibre suit- 
able for upholstery work, they are crimped or corrugated by passing 
through rollers. (December 7, 1880). 


5095. Quilt or Bed Covering: W. Mitchell. 
Waterfoot, Lanc. (4¢.]—The quilt is produced by the intro- 
duction of the carded belt of unfelted wool or other fleecy material 
a or sections between two felted or other cloths, (December 

880) 

5102. Pipe Joints: N. Talard, Paris. [6d. 5 Figs.) — 

oe pipes are connected by links and eccentrics instead of by 
bolts. (December 7, 1880). 


5103. Emptying, &c., Cesspools: N. Talard, 
Paris. [6¢. 11 Figs,j}—The contents of the cesspool are drawn 
out by a portable engine and pump into a travelling vessel, from 
which they are transferred to a barge. (December 7, 1880), 


5117, Manufacture of Dredging Buckets: R, 
Hadfield, London, [(d. 2 Figs,)—The bucket is cast in one 
piece instead of built up of plates and rivetted. (December 8, 
1880). 


5138. Steam Engines: J. McCallum, Greenock. 
[6d, 2 Figs. ]—Steam is admitted to the double-acting cylinder 
A from which it is exhausted to the casing B. B', Bt, B3 are three 


4 














low-pressure single-acting cylinders. the pistons of which are raised 
by steam from the casing B and forced down by atmospheric 
pressure, (December 9, 1880). 


5209. Manufacture ofShirts; W.and G. Benger, 
Stuttgart, Germany. [4¢.)—The closure of the shi't is 
along the shoulders and not down the front. (December 13, 1880), 


5210. Manufacture of Shirt and Drawers in one 
Piece: and G. Benger, Stuttgart, Germany. 
{4d. 3 Figs.j}—The garments, which are of knitted fabric, are 
made in one piece and buttoned down the front, (December 13, 
1880). 


5351. Surface Condensers: I. R. Blumenberg, 
Washington, U.S.A. [(d.j)—The condenser has two slanting 
diverging legs for the condensing liquid to ascend in one leg after 
the other. and it has also an interior tube system or chamber for 
the steam to descend in and be thus condensed, (December 21, 
1880). 

4 1881 

545. Corking Bottles Containing Champagne, 
&c.: W. H. Beck, London. (£. Guichard, Reims, France), 
(6d, 7 Figs.)—Consists in compressing the cork at all points of its 
height uniformly and concentrically by means of a flat spring of 
one or several blades of a width greater than the height o! “the 
cork. This spring is tightened by a lever in order to compress the 
cork to a diameter at which it will freely enter the bottle. (Feb- 
ruary 9, 1881) 

858. Apparatus for Handling and Treating 
Dredged Material: F. A. Bishop, San Francisco, 
U.S.A. [6d. 6 Figs.|—In the scow or barge is a chamber A which 
is filled with water before the commencement of the process, and 






aT, 


ees || = 4 





into which the dredged material is discharged, displacing the water, 
After the chamber is filled it is towed away to be emptied by 
means of water pressure introduced at various points in jets which 
break up the mass and force it out at the discharge pipes H H, 
(March 1, 1881). 

1175. Machinery for Breaking Pig Iron: W. R. 
Lake, London. (7. 4. Blake, New Haven, Conn.,, U.S.A) [6d. 
4 Figs. }—The} vig is laid across a rib or bed, and a slide hav ing two 
ribs or projections is brought down upon it by the action of a 
flywheel and a toggle joint, thereby breaking pig across the part 
resting on the lower rib. (March 17,1881). 


1395. Electrical Apparatus for the Transmission 
ofSound: W. R. Lake, London. (4. £. Dolbear, Somer- 
ville, Mass.. U.S.A.) [6d. 16 Figs.]—The invention comprises the 
mounting of one or both of the terminals of a secondary coil ina 
case in such a manner that sounds acting upon any suitable 


transmitter in the primary coil will be reproduced in the 
vibrations of one of the terminals, It also comprises an 
improved transmitter, and relates to a system of connect- 


two or more receivers, and two or more transmitters for 
The invention was illustrated at Jength in the 


ing 
practical use. 





5076. Tooth Gearing: H.J. Haddan, Liverpool. 





and R. A. A. White, Paris, (2¢.)—The aniline matter is 





Scientific American of June 19th ult, (March 29, 1881), 
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an upper part adapted to be turned by a key an 1d a collar sep 
‘upper from the lower part, (March 30, 1881). 
1537. Locks andStaples: H. J. madéan, Lenéon. 
(G. M. Hathaway, and B, 8. Taylor, Jersey City, USA 
—Relates to a spring hasp having a lock Taine ran a a yb 
*hamber in combination with a permutation lock and a ke 
The specification relates principally to details, and cannot w 
abridged. (April 8, 1881). 
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FOREIGN AND COLONI AL NOTES. 

Canadian Locomotive Building.—A syndicate of Mon- 
treal and Kingston capitalists, which recently purchased 
the plant of the Kingston Locomotive Works, has paid 
over the amount of purchase money through Mr. George 
A. Kirkpatrick, M.P., president pro tem., and has as- 
sumed control. Mr. W. H. Kingston has left for the 
United States to secure the services of a competent super- 
intendent. The works of the old company are to be equipped 
with complete machinery. It is understood that the new 
works will be able to turn out an engine per week. 


Public Works at Sy dney, New Seuth Wales.—We learn 
from Sydney, that various suburban tramways for the 
accommodation of that capital are progre ssing. The lines 
under construction at present are those 
Woollahra, and Randwick. The engineer for existing lines 
and tramways is now preparing sections for some of the 
tramways on the eastern extension, with a view to inviting 
tenders for the work at an early date. It was expected 
that steel rails for these extensions would be in the colony 

ut the end of April, and it was hoped that by th: 
for the execution of the 







t  ccntunste would be let 

It is proposed to commence the Cook’s River and Mai 

ville lines at the other end, and get the work done as far 
as Newtown with all possible expedition, so that travellers 


from those localities may be able to av: ail themselves of the 
railway until the rest of the tram line is finished to connect 
with the Redfern line. On the Wave rley route the line, 
far as St. Matthias’s Church, is nearly completed, and the 
portion of the line through the water reserve as far as 


Ocvan-street, will be ready about the same time, so that 
the opening right through to Ocean-street can tak place 
probably in a month. With reference to the Kenny Hill 


ment to diminish their confidence in the Prospect scheme 
for a supply of water to the New South Wales metropolis, 
and that, therefore, that scheme will be proceeded with 


| immediately. 


| 


i ee! 





| summer the Toronto, Grey 


ss 


Toronto, Grey, and Bruce Railway.—During the coming 
and Bruce Railway will be 
widened to the standard gange and laid with steel rails 
throughout, the necessary bonds having been issued, and 
$2,000 tons of steel rails purchased in England for the pur- 
pose. Contracts have been let for the work of preparation 
for the change of grades and curves, and ecntting down 
embankments, &c. As soon as the line is placed in good 
working order it will be handed over to the Grand Trunk 
Railway Company of Canada, with whom negotiations have 


| been completed for working for a period of twenty years. 


| Mr. Shanly on the 


the St. Lawrence.—An official report of 
proposed St. Lawrence Tunnel, which 
has been forwarded to the Quebec Government, states that 
the material through which the tunnel will be carried is 


Tunnelling 


| composed of Utica shale rock, which is easily worked and 


to Waverley, | 


presents no engineering difficulties, as far as can be ascer- 
tained at present. ‘The total length of the tunnel and 
approaches, for which two lines have been surveyed, will 
be about 24 miles. The breadth of the tunnel will be 26 ft. 
and the height 23 ft. A double track will be constructed 
the whole length of the tunnel. The cost is estimated at 
3,850,000 dols. on one survey, and 4,170,000 dols. on the 
other. Mr. Shanly expects, however, to reduce the cost by 
further examination of the approaches, and the examinations 


are now going on. ‘The estimates of costs are made to 
provide for work of the highest character. 
The Minnehaha Bridge.—This bridge, now finished, 


the ‘‘ short line,’’ between 
Minneapolis and St. Paul. In height from the bottom of 
the river to grade line it is 142 ft. 1t is composed of three 
main spans, the two side spans of which are 270 ft. each, 
and the centre span 324 ft. in length. The total length 
of the bridge, inclading approaches, 1146 ft. The 
approaches are formed of 40 ft and 60 ft. Fink trusses, 
resting on rocker piers. It is a deck bridge for railroad 
purposes, and also carries a through highway and is con- 
structed of iron. In type, as regards the main trusses, it 
is somewhat similar to the Cincinnati Southern Kentucky 
River Bridge—of the double intersection, or Whipple truss. 
The depth of the main trusses is 30 ft., panels 18 ft. centre 


crosses the Mississippi on 


18 





to centre, and the distance between the centres of trusses 
is 18 ft. 


Rolling Stock for the Northern Pacific Railway.—The 


season’s delivery, makes a total of 1900 freight cars. Of 
the cars arranged for by previous contracts, from 10 to 25 
are arriving in St. Paul per day, loaded with steel rails 
from the Union Steel and Iron Company, Chicago, going 
west of Brainerd. In addition to four new passenger cars 
already delivered, and also to three new sleepers, one of 
which has been shipped from the Barney and Smith Manu- 
facturing Company of Dayton, Ohio, eight new passenger 
coaches have been contracted for with the Jackson and Sharp 
Car Company, of Wilmington, Delaware, for July delivery. 
The orders for locomotives from the Baldwin Locomotive 
Company’s Works have been increased from 25 to 35, the 
majority of which are to be of the Mogul pattern, with 
Wooten firebox for burning lignite, which is found west of 
the Missouri river on the Missouri and Yellowstone division 
of the Northern Pacific. This list of new equipments 
exclusive of orders for the Pacific coast. 


is 


The Vieille Montagne.—The net profits realised in 188), 
by the Vieille Montagne Zinc Mines and Foundries com 
pany amounted to 142,797/., showing an increase of 21,611)/ 
as compared with 1879. The dividend paid for 1880 is to 
be at the same rate as that distributed for 1879, viz., 12s. 
per tenth share. 


Port Adelaide.—The outlay made on harbour improve- 
ments at Port Adelaide, during the 30 years ending 1879 
inclusive, was 482,027/. We have not the figures relating 
to the expenditure for last year, but the amount was pro- 
bably under 50,000]. In the expenditure given it should 
be stated that the amount included the value of the plant 
collected not only at Port Adelaide, but at the outports ; 
the interest on the outport plant is charged, however, to 
the outport fund and credited accordingly to the Port Ade 


laide fund. At the end of 1879 the value of the plant used 
at Port Adelaide was 121,986/., and at Port Pirie, 37,185/. 
The cost of deepening operations at Port Adelaide, exclud- 


ing the outlay on plant, was, to the end of 1879, 219,437! 
and the quantity of material then raised was 1,994,873 tons. 
The depth of water on the onter bar in mid-channel was 
18 ft. Gin. at low-water springs. 

Working Stock and Plant on the Madras Ra‘lway.—In 
the course of the half-year ending December 31, 1880, t 
Madras Railway Company expended for locomotive 
shop. The expenditure made by the company in the same 
period for additional working stock was 63041., viz., carriage 
and wagon stock, 87931. , less £ 24891. for engines a ind tenders 
credited to capital. T he aggregate outlay of capital m: ade 
by the company for working stock to the clos e of 1880 was 
1,203.6311. 
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TRACTION ENGINE CONSTRUCTED BY MESSRS. 


BITS AT THE DERBY 





IANK LOCOMOTIVE (281N. GAUGE), BY MR. W. 
‘ (For Description, see page 58.) 


LITERATURE. 


Notice sur les Elévateurs et Plans Inclinés, pour Canaue. 
Par M. J. Hixscu. Paris: Imprimerie National. 
Tue author points out in his preface that in France 
the only means employed for overcoming the 
differences in levels on canals are locks, whereas 
in some other countries other arrangements are 
successfully in use, and that the subject is, at 
the present time, one of great interest in Trance 
where the system of internal navigation is being 
largely extended. For this reason it was thought 
that it would be of interest to publish a collection 





G BAGNALL, ENGINEER, STAFFORD. 


| of the principal examples of substitutes for canal 
locks. It is to be regretted that the author has 
confined himself to such narrow limits, his book 
being little more than a pamphlet, and the atlas of 
plates accompanying it, only a collection of seven or 
eight engravings. ‘To some extent he makes up for 
this deficiency by giving a list of authors whose 
books may be consulted for information on the sub- 
ject, noless thanthirty-seven works being mentioned. 
But although M. Hirsch’s book is so small a one 
he has compressed a very large amount of informa- 
tion into it, including descriptions of the inclined 
planes of the Morris Canal,.the Oberland Canal, 





and the Blackhill Canal; the elevator of the Great 


BARROWS AND STEWART, ENGINEE!S, BANBURY. 


SHOW. 








(For Description, see page 58.) 


Western Canal; and the hydraulic elevator at 
| Anderton. All these works are fully illustrated 
|by the large plates in the atlas. Besides this 
descriptive portion there is a short essay on 
\the relative advantages of different systems of 
| locks, and an historical account of the Ketley, 
| Shropshire, Worseley, Creusdt, and several other 
|canals, and a résumé which forms a sequel to the 
introductory essay. We will refer to some of the 
leading facts collected with so much care by the 
‘author. The first inclined plane which worked 
satisfactorily was that on the Ketley Canal, and was 
constructed in 1788 by William Reynolds at one end 
of a small canal he had made for use at his own 
|iron works. This canal was 1} mileslong, and the 
| plane was required to make a connexion with the 
| Shropshire Canal. The length of the incline was 
| 670 ft. and its height 73 ft. A double iron track 
| was laid on the plane and upon each ran a plat- 
| form carried on four cast-iron wheels ; these plat- 
forms were connected by cables with a windlass at 
the head of the plane, the cables being wound in 
opposite directions, so that when one platform was 
raised the other descended. As the traffic was 


"| principally downwards, the light boats were raised 


| to the summit by the descent of the loaded ones. At 
the bottom, the incline was extended below the water 
| level sufficiently to allow the boat to be floated on 
to the platform. At the top a lock was constructed 
/at such a level that boats passing into it from the 
main canal could take their bearing on the platform 
which had been previously hauled into the lock, 
This plane was abandoned prior to 1818. The suc- 
cessful working of the Ketley plane led to the 
system being adopted in 1792 on the Shropshire 
Canal, which had a length of seven miles divided 
into four reaches, connected by three inclines, the 
lengths and heights of which were as follows: 
Length. Height. 
ft. ft. 
300 120 
1800 126 
1050 207 


Totals .. .. 3150 453 
These inclines replaced forty-six locks, each averag- 
ing nearly 10 ft. fall. The system adopted was prac- 
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tically that of the Ketley plane; the arrangement 


/at the head of the slope was howeyer modified. The 
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incline was extended above the level of the water in 
the upper reach where it meets a counter slope that 
descends into it. The carriage with the boat on 
reaching the summit was allowed to descend on the 
other side until the boat was in sutfliciently deep 
water to float. The time occupied in lifting a barge 
up the Hay incline was 3} minutes. 

The Worsley Canal was commenced by James 
Brindley, for the Duke of Bridgewater in 1758, for 
connecting the Walkden Moor Collieries, in Lanca- 
shire, with the Mersey, near Manchester, a dis- 
tance of about 40 miles. Besides this. another 
canal was constructed within the Walkden Moor 
Collieries themselves. ‘The exterior canal was 
106 ft. 6 in. above the level of the internal canal, 
and the two were connected by an inclined plane 
152 ft. long, formed for the most part in tunnel. 
The mode of working was very similar to that on 
the Ketley incline, with a lockage at the summit 
of the plane. The lift occupied about 16 minutes, 
and 30 boats were passed on an average every eight 
hours. This work was completed about 1797, aud 
was worked for nearly half a century. Besides 
the foregoing, M. Hirsch refers more briefly toa 
number of other systems established with more or 
less success. Amongst these are the Creusdt Canal 
with inclined planes ; M. de Solages’s plan of float- 
ing the barge into a caisson: mounted on wheels, 
and travelling up and down inclines; M. Montel’s 
modification of the foregoing, the primitive barge 
slides of Holland, and the similar arrangements 
which were used in Flanders as early as the twelftl 
century, and drawings of which were discovered in 
the city archives of Ypres. 

The more detailed descriptions are commenced by 
an account of the inclined planes of the Morris 
Canal, of which there are twenty-three, but as we 
have in a previous volume (see ENGINEERING, vol. 
vi., page 100) published an illustrated descrip- 


i 


tion of one of these planes, we need not refer to it | 


in detail. The Oberland Canal is an important 
work, began in 1844 and completed in 1860. This 
canal serves the great wooded and cultivated plains 
on the right side of the Vistula, and passes by 
Elbing into the Frische Haff, a large lake which 
communicates at Pillau with the Baltic Sea. This 
plateau is level, and is situated at a height of about 
320 ft. above the level of the sea. The canal extends, 
with only two locks, to the edge of the plateau, and 
the inclined planes connect it with the lower ground 
beyond. There are four of these planes which have 
the following dimensions : 


Length. Height. 

Buchwalde ove aia eos Gov ft. 67 ft. 

Kanten ab eco 641 ,, 59.3 ,, 

Schinfeld ind rm 963 ,, 80.4 ., 

Hirschfeld ; = 864 ,, 72.0 ,, 
The boats traversing this canal are about 80 ft. 


long, and carry from 50 to 70 tons. The higher 
and lower levels are in each case connected bya 
double incline, one of which rising from the lower 
reach with a gradient of 1 to 24 isincreased towards 
asummit level 1 ft. above the maximum high water 
with aslope of 1 to 12; it then descends to enter 
the higher reach witha gradient of 1 to24. Itmay 
be mentioned that there is a difference of 3 ft. 
between the highest and lowest water levels. The 
platforms, which are of iron, are carried each upon 
two four-wheeled trucks ; the floor of the platform 
is slightly curved to give a better support to the 
bottom of the boat, In order to prevent exposing 
the vessels to strains and to remove them from and 
relaunch them into the water in a horizontal posi- 
tion, the wheels of the trucks are provided each 
with two tyres separated by the rim of the 
wheel, and the two trucks are made of a some- 


what different gauge, those of the forward 
truck, or that first entering the water of the 


lower reach, being wider than the other. By this 
arrangement on that part of the slope with a gradient 
of 1 to 12, the inner tyres of the forward truck 
and the outer tyres of the following one take their 
bearing on the rails. Near the bottom of the incline 
above and below, the rails are doubled, one pair 
being raised above the other, and by the arrange- 
ment of their wheels the one truck follows the normal 
level of the track, and the other runs on the raised 
rails, thus bringing the platform into a horizontal 
position before it receives the boat. The platforms, 
which balance each other, are raised by a turbine 
driving a drum on which cables are passed, after the 
fashion at Ketley, so that one unwinds as the other 
is wound up. The time occupied in traversing the 
four inclines is one hour, or about one-eighth of that 
necessary for the same height of lockage; one hun- 











dred and forty-six boats are sometimes traversed in 
one day. Quite recently a fifth incline has been 
added to this canal, replacing five locks which before 
existed at the foot of the lowest plane. 

Che Blackhill incline on the Monkland Canal in 
Scotland, was constructed in 1849, as an auxiliary 
to a double chain of locks which were insufficient to 
accommodate the traffic. The difference in level to 
be overcome is about 96 ft., and the gradient adopted 
is lin 10. It is employed only for empty barges, 
which are received in two wrought-iron caissons 
containing sutlicient water to keep the boats afloat. 
Each caisson is carried on an underframe raised up 
forward so as tv preserve a horizontal position, and 
the whole is carried on ten wheels. ‘The caissons 
are raised and lowered by cables passing around 
two drums driven by two steam engines. On arriving 
at the upper level the end of the caisson is brought 
into water-tight contact by means of a hydraulic 
press, with a suitable framing, before the doors of 
the caisson are opened and the boat passed into the 
canal. The total weight of the caisson, the water it 
contains, and the empty boat, is about 75 tons; the 
time required for raising one boat and lowering 
another is ten minutes, This plane was built by 
Mr. J. Leslie at a cost of 13,280/., and was finished 
in 1850. The working expenses are about 600/. a 
year, and the number of boats moved is 12,000. 

The Georgetown incline was made in 1875 by 
Mr. M. H. Dodge, and supplements the two locks 
by which the Chesapeake and Ohio Canal is con- 
nected to the Potomac near Washington. ‘The 
difference in level is inconsiderable, being only 
about 37 ft., and the slope adopted is 1 to 12. 
boats are shifted in caissons running on rail tracks 


laid on the slope, and are balanced by loaded | 


counterweight wagons. ‘The arrangements adopted 
at the Great Western Canal, and on the ‘Trent 
and Mersey Canal, at Anderton, are of a different 
nature ; in both of them the boats are raised direct 
to the higher levels. On the former canal 
barges are taken into caissons and litted by chains 
and pulleys to the upper reach. A tight joint is 
made between the end of the caisson and the end 
of the canal docks at both levels, which when 
the caisson is not in contact, are closed by sluices, 
There are two caissons which help to balance each 
other, the descending as the other ascends, 
The lift was made in 1836 by Mr. James Green, 
who took his idea from a suggestion made in 1796 
by Doctor James Anderson. 

The Anderton Canal lift is designed after the 
same idea, but is much larger, and is worked by 
hydraulic power. The lift is about 50 ft. 3in., and 
the caissons are 75 ft. long and 14 ft. 9in. wide; the 
depth of water they usually receive is 4 ft. 6in., 
and they take either one boat of from 80 to 100 
tons, or two boats of 30 ft. each. There are two of 
these caissons which weigh complete about 240 
tons, and they are arranged to balance each other, 
or rather the descending caisson has always a 
preponderance of about 15 tons, or 3 per cent. of 
the total weight. The Anderton lift was completed 
in 1875, and was designed by Mr. Edwin Clark, the 
masonry work having been executed by the River 
Weaver Commission. The total cost of the work 
was 48,400/, and the cost of working, including 
interest and sinking fund, is 108/. per week. 

After concluding his descriptions of the various 
systems we have referred to, the author proceeds 
to the consideration of the plan best adapted for 
France. He maintains that the old system of 
lockage is in almost all respects (except that of 
simplicity) inferior to other methods — inclined 
planes, lifts, &. Locks cannot be operated rapidly, 
and they necessarily consume large quantities of 
water. Mechanical lifts, such as those of the Great 
Western, or the Anderton Canals, present many 
advantages, but the author considers that their 
useful efficiency is limited by heights which may be 
readily surpassed in canal construction, while it is 
probable that the size of boats employed will con- 
tinue to increase beyond what can be conveniently 
dealt with by direct lifts. There remain, then, the 
systems of inclined planes, which Mr. Hirsch considers 
combine the greatest number of advantages, and are 
most susceptible of modification and development, 
to meet all conditions that may be required in the 
canal extensions throughout France. 


one 





The Figure of the Earth. An Introduction to Geodesy. 
By MANsFIELD MEeRrRIMAN. New York, John Wiley 
and Sons. London: Triibner and Co. 

This little book adds one to the long list of text- 

books and practical works for schools, engineers, 


The | 


the | 


architects, &c., issued by the same publishers, and is 
substantially the report of a series of introductory 
lectures on geodesy, delivered by Mr. Merriman 
to the students of the Lehigh University in 1879, 
The various sections of the little work are devoted 
to the geometrical consideration of the earth asa 
sphere, as a spheroid, as an ellipsoid, as an ovaloid, 
and as a geoid, the latter term being used to desig- 
nate the actual figure of the surface of the waters 
of the earth. A large proportion of the space is 
devoted, aud very usefully devoted, to the history 
of scientific investigation and opinion concerving 
the figure of the earth, and the author has sum- 
marised a good deal of interesting information on 
this subject into a limited space. 


BOOKS RECEIVED. 

British Rainfall. On the Distribution of Rain over the 
British Isles during the Year !880. Compiled by G. 
J. Symons, F.R.S. London: Edward Stanfor’. | Price 

Os. 

Mints of Proceedings of the Institution of Civil 
Engineers, with other Selected ant Abstracted Papers. 
Vol. LXIV. Edited by James Forrest, Assoc. Inst. 
C.E., Secretary. London: Published by the Institu- 
tion. 

THE DERBY SHOW. 

Tue Show of the Royal Agricultural Society at 
Derby opened on Tuesday last under most favourable 
auspices, the weather forming a delightful contrast 
to that experienced during the shows of the two 
jpast years at Carlisle and Kilburn, The Show 
| ground, too, at Osmaston Park, on the outskirts of 
Derby, is pleasantly situated, and is well suited for 
| the symmetrical arrangement of the shedding. ‘The 
| Show is, both as regards the number of stands and 








|number of exhibits, slightly larger than that at 
| Carlisle last year, but with this exception it is 
| smaller than any previous show siuce that at Taunton 
jin 1875, as will be’ seen by the following Table, 
| which gives the numbers of stands and exhibits for 
| all the shows held during the past thirteen years : 


! 


Number of Number of 











Year Place of Meeting Stands. Exhibits. 
1869 Manchester... ‘ 395 7724 
1870 Oxford , one WG 7851 
1871 Wolverhanpton 363 7650 
1872 Cardiff one 308 5843 
1875 Hull os 329 5634 
1874 Bedford ose 361 5931 
1875 Taunton g 28t $214 
1876 Birmingham 120 G4tlt 
1877 | Liverpool 428 6930 
1878 Bristol 155 6837 
1879 | London ‘an 704 11,878 
1880 | Carlisle 288 $196 
1881 Derby 293 5960 





Although of very moderate size, yet the Derby 
Show is by no means wanting in interest, as will be 
seen from our notes on the exhibits which we shall 
proceed to deal with in our usual order. 

Steam CuLtivatinc Macuinery AND Traction 

ENGINES, 

Taking the exbibitors in these classes in the order 
in which they appear in the official catalogue, we 
have first to deal with Messrs. Aveling and Porter, 
of Rochester, who make, as usual, a good show, their 
exhibits including examples of steam-ploughing 
engines, traction engines, and steam road rollers 
of their ordinary types, and all of excellent work- 
manship. One of these engines is a six-horse road 
locomotive having wheels 7 ft. in diameter, fitted 
with Jessop’s endless tyres made of cast steel of 
T section, these tyres replacing the ordinary 
wrought-iron tyres with angle-iron rings, The con- 
struction of tyres of this kind appears to us to bea 
good application of cast steel. The chief novelty at 
Messrs. Aveling’s stand, however, is a compound 
tramway engine, of which we give engravings on 
pages 5( and 57 of the present number, the illustra- 
tions on the former page giving general views of 
the engine, while those on the latter show sections 
of the cylinders, ‘The engine is altogether of a 
new type, and its design is marked by several 
interesting features. It will be noticed, in the first 
place, on reference to the general views, that the 
engine has four wheels, but that these are not 
coupled, the leading wheels being merely carrying 
wheels, while the hind wheels are of large diameter 
(5 ft.), like those of a traction engine. To these 


wheels, which are of cast-iron, with spokes of 
H section, and fitted with steel tyres, the crank- 
shaft is geared direct, the engine proper being 
placed at the top of the boiler, and a pinion at one 
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— 
end of the crankshaft engaging with a spur-ring of 
steel bolted to the inner side of the corresponding 
driving wheel, as shown in Fig. 4, page 56. The other 
end of the crankshaft carries a flywheel as usual. 
The ratio of the gear is ] to 7, and thus a good high 
piston speed can be maintained when the engine is 
moving at a moderate speed along the line. ‘The 
effect, as far as haulage is concerned, is in fact the 
same as if the connecting rod drove direct a pair of 
driving wheels one-seventh of the diameter of the pre- 
sent wheels, ora little over]8} in. in diameter, ‘Thus 
with the engine running at eight miles per hour, the 
piston speed will be about 525 ft. per minute, while 
from the position of the engine the working gear 
is kept well out of the dust and dirt so destructive 
to the bearings, &e., of ordinary tramway engines, 

To enable the engine to be mounted on springs, 
and at the same time to insure the crankshaft pinion 
and spur-ring being always in correct gear, the two 
bearings of the crankshaft and also both bearings of 
the driving axle are mounted on one cast steel frame, 
as shown clearly in Figs. ] and 4, page 56, this frame 
sliding in guides fixed to extensions rearwards of the 
side plates of the firebox casing, as shown in Fig. 1. 
‘The weight of the rear end of the engine is trans- 
mitted to this frame by spiral springs, as shown in 
Fig. 4. It will be seen from our illustration that 
the guides in which the cast-steel frame moves are 
very long, so that there is an enormons surface to 
take the thrust and pull due to the working of the 
engine, while by taking off the back guide the frame 
can be readily drawn out without removing the 
driving axle or the crankshaft from their bearings. 
‘Lhe two sides of the frame are connected by a semi- 
tubular stay which partially surrounds the driving 
axle, and by another strong stay of T-section which 
extends from side to side between the driving axle 
and the crankshaft. 

‘The leading wheels are free to revolve on their 
axle and the weight of the front part of the engine 
is transmitted to this axle through a transverse spring 
and links so arranged as to permit of some lateral 
movement, thus allowing the engine to adapt itself 
very freely to irregularities on the road. From the 
manner in which the connexions with the axle are 
made at the front end the engine may be regarded 
as practically carried on three pivots. 

We have said that the engine is of the compound 
type, and from the engravings, Figs. 5, 6, and 7, on 
page 57 it will be seen that the cylinders are dis- 
posed tandem fashion, the particular arrangement 
used being that patented* by Mr. G. Kingdon, of 
Kingswear, near Dartmouth. ‘The arrangement is 
avery simple one, the whole distribution of steam 
for both cylinders being effected by one valve, In 
the engine now under notice the cylinders are 
respectively 5} in. and ]1in. in diameter with 10 in. 
stroke, and they are both thoroughly steam-jacketted, 
the jacket, as in all Messrs. Aveling’s engines, form- 
ing the steam dome, and the supply of steam for 
working the engine being taken from its upper part 
through the stop valve shown. In place of astufling- 
box between the two cylinders there is merely a gun- 
metal bush held between a couple of plates, as 
shown in Fig. 5. The portion of the piston rod 
which is between the two pistons is grooved circum- 
ferentially as shown, the effect of these grooves 
being to prevent leakage of steam between the rod 
and the bush. Itis to be noticed that when the engine 
is at work the adjacent ends of the high and low 
pressure cylinders will be in free communication 
through the steam passages when the pistons are 
moving towards the crank, and any leakage which 
might then occur along the piston rod would be 
of no consequence. On the other hand, when 
the pistons are moving from the crank and there is 
a considerable difference of pressure at the two ends 
of the bush traversed by the piston rod, the latter is 
moving towards that cylinder in which the higher 
pressure exists, and this movement undoubtedly 
tends to reduce any leakage, the motion of the rod 
towards the high-pressure cylinder carrying back 
into that cylinder any steam which may have found 
its way into the grooves, The construction of 
the single valve by which the distribution of the 
steam is effected to each end of both cylinders, will 
be readily understood on reference to Fig. 5, 
page 57. The valve is driven through ordinary 
link motion, the weigh-bar reversing gear being, 

* Mr. Kingdon’s arrangement of compound engine as 
applied to a steam launch was illustrated in ENGINEERING, 
vol. xxix., page 495. Messrs. Simpson and Denison, of 
Dartmouth, who are the makers of these engines, continue 
to apply them to steam launches, we hear, with most suc- 
cessful results. 





however, arranged so that it can be worked from 
either end of the engine, there being two revers- 
ing levers, as shown. 

‘To deaden the sound of the exhaust, the steam 
from the low-pressure cylinder is not discharged 
direct into the chimney, but into a chamber formed 
by making the cylindrical part of the smokebox 
double, as shown in Figs. 1 and 38, page 56. ‘The 
blast nozzle is fixed to the lower part of this 
annular chamber as shown, and is short, so that it 
discharges the steam at a low level in the smoke- 
box, there being a petticoat pipe provided. ‘The 
arrangement works well and the engine makes 
abundance of steam. 

The boiler barrel is short but is 3 ft. in diameter, 
these proportions being adopted to enable a large 
flue area to be procured. ‘The boiler contains 58 
tubes, 2 in. in diameter and 3 ft. 9in. long, the tube 
surface being 114 square feet and the firebox surface 
26 square feet, making the total heating surface 
140 square feet. The boiler is fitted with a couple of 
safety valves of the Ramsbottom type fixed in the 
top of the dome, these valves being carefully designed 
to prevent their being tampered with. The fire- 
grate area is 5 square feet. The feed water is 
carried partly in a tank under the rear footplate 
and partly in a second tank under the barrel of 
the boiler, as shown, and the boiler is fed by one 
pump and one injector. In addition to the ordi- 
nary rear footplate there is also a footplate at 
the leading end, from which the engine can be 
driven when running chimney end foremost. We 
have said enough of Messrs. Aveling and Porter's 
tramway locomotive to show that the design forms 
a wide departure from ordinary tramway practice, 
and it is evidently one which will enable the 
steam to be used with a far greater degree of 
economy than is possible in ordinary tramway loco- 
motives. We understand that it is the intention of 
the maker to subject the engine to thorough trials, 
and we hope then to have more to say about it. 

Messrs. Aveling and Porter also show at their 
stand a new arrangement of wagon for use with 
traction engines, this wagon having the body made 
to tip to either side. We give on page 57 engray- 
ings of this wagon, from which the construction 
will be seen. ‘The body is hinged centrally near 
each end, and when on the road it is held with 
the floor horizontal, by means of links at each 
side, these links hooking on to studs in the 
framing. At each side also the body of the 
wagon is connected by a chain to a cross shaft car- 
rying near the centre a wormwhceel, which is geared 
into by a worm carried by a spindle which extends 
to the end of the wagon and which is provided with 
a handwheel at its outer end. The two chains just 
mentioned are wound on the cross shaft in reverse 
directions, so that when that shaft is rotated, one 
side of the wagon is pulled down and the other 
side left free to rise. When the steadying links are 
disengaged, therefore, the wagon can be tipped to 
either side by turning the handwheel at the end, 
The wagon is fitted with side doors provided with 
catches which can be readily disengaged when the 
load is resting against them, and the floor is covered 
with sheet iron to secure the ready discharge of 
coals, &c. The wagon has large wheels, but the 
floor of the body has been kept down so that it is 
slightly lower than that of an ordinary railway 
truck, thus facilitating the wagon being filled from 
the latter. 

The next stand is that of Messrs. John Fowler 
and Co., of Leeds, who make, as usual, a prominent 
show. Messrs. Fowler exhibit at their stand four 
engines coming within the classes with which we 
are now dealing, these engines being marked by 
several novelties of detail. As we mentioned ina 
‘* Note” the week before last (see page 17, ante), 
Messrs. Fowler have discarded the term * nominal 
horse power” as applied to their agricultural loco- 
motives, and are now making them of three sizes, 
distinguished by letters, each size being specified to 
develop a certain horse power on the brake, and 
ach size, moreover, being made with two different 
diameters of cylinders at the option of the pur- 
chaser. ‘This last feature is adopted to permit of 
engine owners who desire it to have large cylinders 
in proportion to the boiler power, although Messrs. 
Fowler hold—and rightly—that with the increase 
of steam pressure and piston speeds which distin- 
guish recent practice, it is desirable that cylinder dia- 
meters should be diminished rather than increased for 
a given size of boiler. Two of the engines exhibited 
by Messrs, Fowler this year show two handy modes 
of working the hauling drum, which is now so gene- 








rally applied to traction engines, In both cases the 
hauling drum is mounted on the driving axle, but 
in one engine it is connected to the latter by a pawl 
so arranged that it can either be thrown out of gear 
altogether or can be left in gear, in which latter 
case it leaves the drum free to pay out the rope as 
the engine is travelling forward on the road, but 
comes into action at once when the engine is 
driven in the direction necessary to haul the rope 
in. In the other arrangement the hauling drum is 
free upon the driving axle, but can be made fixed to 
the latter by a pin passing through the boss of the 
adjacent driving wheel. Hinged to the engine on 
the same side as the drum is a kind of leg, which is 
ordinarily held up by a chain, but which can be 
lowered so as to trail on the ground when the engine 
is ascending a hill on which the hauling rope will 
be used. The mode of procedure is then as 
follows: The hauling drum being left free on the 
axle the rope is attached to the load left behind and 
paid out as the engine ascends the hill, the “leg” 
trailing on the ground, as above stated. When the 
engine has gone sufficiently far the winding drum 
is fixed by the pin and the engine set to work haul- 
ing, the effect being that as soon as the strain comes 
on the rope the engine mounts on the leg, thus 
raising clear of the ground the adjacent driving 
wheel, and allowing it to revolve with the hauling 
drum. We notice also that one of the engines 
shown has the side plates of the firebox casing 
carried up to form the brackets for the crankshaft, 
&e., on Mr, Aveling’s patent. Messrs. Fowler con- 
tinue to use steel exclusively for all their boilers, 
and they are highly satisfied with the material in 
every way. ‘They have also for a long time past 
made all their gear and brackets of steel. The 
steam ploughing engines shown by the firm are of 
their usual excellent design and finish, while at the 
trial ground they show a new type of double-drum 
engine, which we hope to describe next week. 
We understand that Messrs. Fowler intended 
to exhibit a compound traction engine in the Show 
ground, but owing to a delay in its completion it 
did not reach Derby in time, and it is, therefore, 
being shown on the trial field, where the firm are 
exhibiting their steam cultivating machinery in 
operation. We shall have something to say of 
this engine next week. Messrs. Fowler and Co. 
also show at their stand a side-tip wagon for 
use with traction engines, the tipping action in this 
wagon being effected by a hydraulic jack. The 
wagon body instead of being hinged at the centre 
of its width is capable of turning in centres at either 
side, the tipping being effected by raising the oppo- 
site side of the body. The hydraulic jack by which 
the lifting is effected is pivotted at its lower end to 
a strong bracket projecting downward from the 
underframe, the arrangement being such that the 
upper end of the jack can be swung over so as to 
act on either side of the wagon. We hope shortly 
to illustrate this arrangement. Of implements for 
use with steam ploughing engines Messrs. Fowler 
have as usual an excellent show, but the only 
novelty is what the makers term a ‘‘ medium” culti- 
vator, this being something between an ordinary 
cultivator, and a turning harrow. ‘The example 
shown is suitable for operating on a width of 13 ft. 
and the tines are fixed toaframe which is slung by 
chains from an upper frame fitted with the usual 
gear for turning. ‘This implement is suitable for 
cultivating to a depth of from 3 in. to 6 in. accord- 
ing to the nature of the ground, the depth of cut 
being in a great measure regulated by the position 
of the point of attachment of the draught chains by 
which the pull is transmitted from the upper to the 
lower or swinging frame. 

Messrs. J. and F. Howard, of Bedford, exhibit 
three engines of their well-known pattern, which 
they have for some time adopted, one of these being 
a double-drum ploughing engine, a second being a 
single-drum ploughing engine intended for working 
on the double-engine system, and the third being 
a traction engine, but capable of having a ploughing 
windlass connected. We notice that Messrs. 
Howard are now making all their fireboxes with 
side fire-hole doors, in addition to the usual door at 
the back, these side doors being used for lighting 
up and for auxiliary firing with wood and light 
materials, A good feature in Messrs. Howard’s 
engines is the arrangement of brake, each driving 
wheel being fitted with blocks capable of being 
applied directly to the inner side of the rim. 

Messrs, Ransomes, Head, and Jefferies, of Ipswich, 
show nothing new in traction engines this year, but 
they are represented in this class by a well-made 
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COMPOUND TRAMWAY LOCOMOTIVE AT THE DERBY SHOW. 


CONSTRUCTED BY MESSRS. AVELING AND PORTER, ENGINEERS, ROCHESTER. 














(For Description, see Page 54.) 
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YLINDERS FOR COMPOUND TRAMWAY LOCOMOTIVE, BY MESSRS. AVELING AND PORTER, ENGINEERS, ROCHESTER. (For Description, see page 54.) 
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SIDE-TIP TRACTION WAGON, BY MESSRS. AVELING AND PORTER, ENGINEERS, ROCHESTER. 
(For Description, see page 55.) 


€-horse engine of their usual pattern. Messrs. 
Clayton and Shuttleworth, of Lincoln, also adhere 
to their regular type of traction engine, the 8-horse 
engine they show requiring no special description ; 
its workmanship is, of course, excellent. 

Messrs. Charles Burrell and Sons, of Thetford, 
is another firm who have taken up the manufacture 
of compound engines, and they exhibit at Derby an 
§-horse power compound traction engine possessing 
several new features. We hope shortly to illustrate 
this engine, but in the mean time we may describe 
it generally. The two cylinders are disposed tandem 
fashion, and the low-pressure piston (which is next 
the crankshaft) is provided on the front side with a 
trunk which practically forms the crosshead, the 
small end of the connecting rod taking hold of a 
pin within it. Each cylinder is, practically, single- 
acting, the stroke from the crank being performed 





by admitting steam to the crank end of the high- 


| pressure cylinder, while during the return stroke 
ithe steam is admitted to the side of both pistons 
| furthest from the crank, the high-pressure piston 


being thus put in equilibrium, while the steam 
acts effectively on the area of the low-pres- 
sure piston. The distribution of the steam for 


| both cylinders is effected by a single valve. | 


| Messrs. Burrell and Sons also show a 10-horse | , c 
|a 7-horse agricultural locomotive, and 10-horse 


| road locomotive fitted with Joy’s valve gear. We 
have on former occasions spoken favourably of this 
gear, and we illustrated it as applied to a goods 
locomotive on the London and North-Western 
| Railway by Mr. Webb, about nine months ago 
(vide page 294 of our thirtieth volume). The gear 


is very suitable for application to a traction engine, 
and in the case of Messrs. Burrell’s engine, the 
details have been well worked out, the arrangement 
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WATER REGULATOR 


EXHAUST STEAM INJECTOR. 
(For Description see page 58). 
differing slightly from that adopted by Mr. Webb. 
We hope to illustrate this engine in a future 
number. ‘The slide valve on this engine is a 
balanced valve constructed on Mr. Everitt’s patent, 
which we illustrated in ENGINEERING last year (vide 
vol, xxx. page 27). Another novelty in this engine 
is the steam steering gear, which gives instanta- 
neous action, and is well under control. The gear 


| consists of a pair of double-acting cylinders, the 
| piston rods of which carry slotted crossheads acting 





oncranks on a shaft carrying a worm, by which the 
steering gear is operated. The distribution of the 
steam to the cylinders just mentioned is effected by 
a rotary valve moved by hand. We hope on a future 
occasion to illustrate this gear in detail. The feed 
pump also is driven at half the speed of the engine, 


/a good arrangement now that traction engines 


are run at such high speeds. The other engines 
exhibited at Messrs. Burrell and Son’s stand are 


combined steam ploughing and traction engine, 
this latter being of the type patented hy Mr. 
Everitt, and similar to that exhibited by the 
same makers at Carlisle last year.* All Messrs, 
Burrell’s engines have boiler shells of Landore- 
Siemens steel (the longitudinal joints being double 


* Ibis engine was illustrated in ENGINEERING, vol. 
Xxx., page 4. 












s8 


INEERING. 


ENG 








rivetted), and fireboxes of Bowling iron, while the 
brackets are of wrought iron, and the shafts and 
gearing of steel. The engines are also fitted with 
Messrs. Burrell’s arrangement of clutch gear, of 
which we have spoken favourably on former occa- 
sions, and the workmanship is excellent through- 
out, 

Messrs, J. and H. McLaren, of Leeds, are repre- 
sented by two engines, the one being a 6-horse 
agricultural locomotive, and the other an $-horse 
traction engine intended for heavy haulage, both of 
these engines being of excellent workmanship, but 
neither having any novel features requiring descrip- 
tion here. We may especially commend the neat 
way in which the feed pipes are arranged in Messrs. 
McLaren’s engines, this being a detail to which 


many makers give less attention than it deserves. | 


Messrs. Robey and Co., of Lincoln, also show two 
traction engines of their regular pattern, the bear- 
ings of the crankshaft, countershaft, and driving 
axle being in these engines carried by the tender 
side plates instead of on bracket-plates bolted to 
the boiler. The tender side-plates are made extra 
thick to give the necessary stiffness, and they are 
suitably bolted to the rear end of the boiler. 

At the stand of Messrs. Marshall, Sons, and Co., 
of Gainsborough, is shown the 
which we illustrate on page 65. ‘The design of 
these engines has recently undergone considerable 


modification in detail by Messrs. Marshall, and | 


great care has been bestowed during these altera- 
tions to reduce the number of parts as much as 
possible. 
made from entirely new patterns, and is fitted with 


a gun-metal slide valve, and an equilibrium throttle | 
valve; the top of the cylinder has been raised | 


slightly so as to get the stop valve and throttle 


valve spindles direct-acting, and parallel with 
the centre line of engine and boiler. With 


the top cover of the cylinder is cast a neat case, 
in which two spring-weighted safety valves are 
disposed, fitted with easing lever; these valves, 
which Messrs. Marshall have used since November 
last, are so arranged as to prevent their being 
tampered with. This engine is fitted with a circular 
bored crosshead guide, supported on the centre 
line of the stroke of the crosshead by a single cast- 


ing, which also serves as governor stand, weigh-bar | 


spindle bracket, aud valve-rod support. The guide 
is bolted firmly to the cylinder by means of a 
flange, which serves as the front cylinder cover 
and piston-rod stutting box; the opposite en 
of the guide has a small inside flange for keep- 
ing the oil from flying off the wearing 
faces; at the bottom provision is made for c« 
ing the oil, which may be emptied aw: 
pleasure. 
type now used by Messrs. Marshall, Sons, and Co. 
on all their fixed and vertical engines. The brake 
barrel is cast with the boss of the left hand driving- 
wheel, and a winding drum is keyed to the axle on 
the left-hand side, and provided with steel wiré 
rope. All the gearing of the compensating and 
road motion is of The water gauges, pump 
pipes, and cylinder cocks are provided with flange 
connexions, and a cock is introduced between the 
feed check valve and the boiler. The saddle plate 
of the boiler is flanged with a sutfliciently large 
radius, so that the mudholes can be put in the corner. 
The workmanship of the engine is excellent through- 
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steel, 


out, as is likewise that of a 6-horse traction engine | 


which Messrs. Marshall also exhibit. ‘This latter 
engine is fitted with Church’s equilibrium slide valve. 
Mr. T. C. Darby, of Chelmsford, is the exhibitor 


of one of his broadside diggers, made by Messrs. | 


Wimshurst, Hollick, and Co., of London. ‘This 


digger has, we notice, been somewhat modified in | 
detail since it was shown at work at Carlisle last | 


year, the steerage being now arranged in front 


instead of in the rear, as formerly, so that the} 


steering-wheel does not now pass over the dug 
ground, Provision has also been made for varying 
the depth to which the diggers penetrate, there 
being provided in the steerage frame a kind of 
hinge joint, by altering which the whole ergine can 
be heeled over towards or away from the diggers, 


thus causing the latter to penetrate further into the | 


ground, or rice versé. Some improvements have 
also been made in the details of the digging gear, 
and altogether the machine has been got into vastly 
better form than it was a couple of years ago. 

At the stand of Mr. W. G. Bagnall, of the Castle 
Engine Works, Stafford, is shown a small loco- 
motive which may be included amongst the class of 
l This handy 


epgincs with which we are now dealing. 





traction engine | 


The cylinder of the engine illustrated is | in 
Messrs, Barrows and Stewart, of Banbury, exhibit 


‘The crosshead is of the neat adjustable | 


little locomotive, of which we give an external view 
on page 53 of the present number, is for a 28 in. 
gauge, and it has outside cylinders 44 in. in diameter 
with 7}instroke. The four coupled wheels on which 
it is carried are 15 in. in diameter, so that the engine 
can exert a tractive force of 

44x 74_ 20.25 x 7} _ 

lb 1b 

for each pound of effective steam pressure per square 
inch on the pistons. ‘The working pressure in the 
boileris 140 1b. per square in, so that a tractive force 
of say 11001b. could be well exerted at slow speeds, 
while as the weight of the engine in working order 
is 3 tons 5 ewt., there would be ample adhesion to 
enable this tractive force to be utilised. The wheel 
base is 2 ft. 9in, and the engine will pass round 
curves of 25 ft. radius, while Mr. Bagnall informs 
us that a similar locomotive is taking loads of 12 tons 
gross up an incline of 1 in 25. ‘The boiler has a 
copper firebox and contains 26 brass tubes 1? in. in 
diameter. The firebox surface is 18 square feet, 
| and the tube surface 63 square feet, making $1 square 
feet of heating surface in all. ‘The firegrate area 
is 2} square feet. The tank, which contains 70 
gallons of water, extends across the top of the 
frames under the boiler near the smokebox end, 
and it and the cylinders balance the firebox, render- 
jing the distribution of the weight on the wheels 
| very nearly equal. A brake is provided acting on 
both pairs of wheels. The boiler is fed by one pump 
| and one injector, the pump being arranged t> work 
| continuously, and a bye-pass being provided for turn- 
ing the delivery back into the tank when required, 


104 lb. 





amongst other things the S-horse traction 
of which we give a perspective view on page : 
This engine has a steam-jacketted cylinder 9} in, in 
diameter, with 1]3in. stroke. The crankshaft is 
of hammered scrap iron turned to 3 in. diameter, 
and the crankshaft bearings, together with those of 
the countershaft (which latter is 3, in. in diameter) 
are carried in a wrought bracket bolted to the top 
of the boiler. The flywheel and reversing handle 
are on the left-hand side of the footplate, and the 
starting handle in the centre, and this latter may 
be fixed when the driver has occasion to leave the 


engine. ‘The boiler is 9 ft. 7 in. in length by 2 ft. Sin. 
in diameter, while the firebox casing is 3 ft. 4 in. 
long by 2 ft. 9in. wide, and the internal firebox 


2 ft. 9in, long by 2 ft. 24in. wide. The shell is of 
best Staffordshire plates double-rivetted at the 
longitudinal joints, and the firebox is of Bowling 


iron. ‘The boiler is fed by one feed pump and one 
injector, <A water lifter is also provided for filling 
the tank. The pump is of the long-stroke type, 


the plunger being coupled to the crosshead, and is 
continually working, the feed being ulated by a 
cock on a bye-pass pipe connecting the suction and 
delivery pipes. The crosshead, it will noticed, 
grips a si guide bar placed below it. ‘The 
wheels are of the pattern which Messrs, Barrows 
and Stewart have now used for some time, each 
being formed of two plates cut out as shown, and 
|connected with the tyre by angle-iron rings; 
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very neat and strong wheel is thus formed, The 
driving wheels are 5 ft. tin. in diameter by 14 in. 
wide, and the kading wheel 3 ft. 4 in. in diameter, 


and Sin. wide on the face. ‘The pinions of the gear 
are of crucible steel, and a rope drum for hauling 
purposes is mounted on the main axle. The pinion 
for driving this drum is on the conntershaft, so that 
the clutch and lever which operate the travelling 
pinion also act on the pinion. The tank carries 
about 120 gallons of water, and the coal bunker 
about 5 ewt. of coals, 

| Messrs. Ruston, Proctor, and Co., of Lincoln, ex- 
hibit a traction engine of their regular type, fitted, 
however, with a winding drum driven by independent 
| gear, while Messrs. Richard Hornsby and Sons, of 
Grantham, who exhibited their first traction engine 
at the Smithfield Show last December, are now repre- 
sented by another engine of the same neat and com- 
pact pattern. We illustrated this design of engine 
}on page 34 of our last volume. The Durham 
}and North Yorkshire Steam Cultivation Company 
| (Limited), of Ripon, who are new exhibitors at a 
Royal Agricultural Show, are represented by a 
|traction engine having several special features. 
The crankshaft, countershaft, and driving-axle have 
their bearings carried on plate frames, which are 
{mounted on guides so as to permit of vertical 
|motion, the weight of the engine being trans- 
| mitted to the driving axle through springs. ‘The 
{arrangement is one devised by Messrs, Nichol- 
son and Ilewison. The guides for the frames just 
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mentioned are formed in side plates which are con- 
nected by transverse stays, and which form a main 
frame distinct from the boiler, it being only con- 
nected to the latter by bolts passing through arched 
angle-irons rivetted to the crown of the firebox 
casing. ‘This main frame also carries the tank. The 
engine is rated by its makers as a 7-horse, and 
it has a steam-jacketted cylinder 8} in. in diameter 
with 10 in. stroke, the cylinder being made with a 
separate liner or working barrel forced into place. 
The boileris made throughout of Bowling iron, and 
affords 130 square feet of heating surface, while the 
grate surface is 5 square feet. ‘The driving wheels 
are 5 ft. Gin. in diameter and 18 in. wide on the 
face, ‘The engine is fitted with compensating gear 
anda winding drum, the gear being all of cast steel. 
rhe last exhibitor we have to mention in this class 
is Mr, W. Allchin, of Northampton, who shows a 
7-horse traction engine of the type which he brought 
out at the Smithfield Show last year. 











PORTABLE AND FIXED ENGINES AND BOoILers. 


In dealing with the exhibits in this class it will 
be convenient that we should speak first of those 
shown in the departments devoted to machinery in 
motion, and in adopting this course we cannot do 
better than treat of the several stands in their 
numerical order. Under these circumstances the 
tirst stand to be mentioned is that of Mr. Arthur 
Adams, of Loughborough, who shows a small 
vertical engine and boiler, the engine having an inde- 
pendent frame, and the only point in the design 
requiring notice being the mode of working the 
pump, this being driven by an eccentric working 
between a pair of bars bolted together at a suitable 
distance apart and carried by the pump plunger. 
rhe arrangement enables the pump to be conveniently 
got in below the crankshaft. At an adjacent stand 
Messrs. Robey and Co. show a good collection of 
their portables, semi-portables, and fixed engines, 
the essential features of which are now thoroughly 
well-known. 

Messrs. Willdigg Brothers, of Burges, Coventry, 
exhibit one of the novelties of the Show in the form 
of avery compact little vertical engine with a cylinder 
of D section. In the flat side of the piston isa hori- 
zontal slot, into which enters the pin of a disc crank, 
this dise also forming a rotary valve by which the 
distribution of steam to the cylinde r is effected. 
Che engine runs very smoothly at a high speed, 
and we hope hereafter to be able to illustrate it. 
The vertical boiler from which this engine derives 
its steam, is fed by an exhaust steam injector made 
by Messrs, Sharp, Stewart, and Co., for the Patent 
Exhaust Injector Company, Limited, of Manche ster, 
Of this very useful boiler feeder we give an engray- 
ing on page 57 of the present number. Giffard’s 
original injector for working with high pressure 
steam, seemed at first sight sufficiently anomalous, 
and using steam of atmospheric pressure to drive 
water into a boiler working up to, say, SOlb. per 








square inch, seems still more so, unless the question 
is looked at, as it must be, from a purely thermo- 
dynamic point of view. The injector now under notice 
consists of three nozzles, a steam nozzle, a mixing, and 
a receiving nozzle, no adjustment of the cones being 
necessary. It will be seen, however, that the mixing 
nozzle is divided longitudinally for about two-thirds 
ot its length, being hinged at one side, so that the 
lower hinged part can fall away from the main body, 
|the instrument being placed in a vertical position. 
rhis provision is made to enable the instrument 
|to start automatically as soon as the engine does, 
a large volume of water being at first admitted 
sufficient to condense the steam, The necessary 
steam is furnished simply by a branch from the 
exhaust pipe. ‘These injectors are so perfectly auto- 
matic in their action that they are successfully 
employed on winding engines, where they are, 
of course, continually stopping and starting. In 
the arrangement shown the injector will only 
work against a pressure of about 80 lb, per 
square inch, but in a modification of which many 
are already at work, they deliver water against 
160lb, per square inch; in this latter case how- 
ever, a small quantity of fresh boiler steam has 
to be used. These injectors do not, as some might 
suppose, produce any back pressure in the 
cylinder ; indeed, in one case where a back pres- 
sure of 1}lb. per square inch exists, it disappears 
as soon as the injector is set to work, 

We are informed that Mr. Welch, the London 
representative of the makers, Messrs. Sharp, Stewart, 
aud Co., of Manchester, lately made experiments on 
two sizes with the following results : 
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No. 5 Size. 





Temperature of ‘Temperature Gallons 
Feed Water. Delivery. Delivered per 
Deg. Fabr. Deg. Fabr. Hour. 

52 150 471 
52 190 365 
No. 9 Size. 

52 150 1512 
52 190 1095 


We understand that some very careful trials are now 
being made on engines and boilers fitted with these 
injectors, the engines being regularly indicated, and 
the coal weighed, the boilers being fed one week by 
the ordinary, and the succeediug week by the 
exhaust injectors, and we hope to be in a position to 
lay the results so obtained before our readers on the 
completion of the tests. Altogether the exhaust 
injector promises to take an important place amongst 
boiler feeders, and it of course forms an excellent 
feed-heater. 

Messrs. A, Shanks and Son, of Arbroath, in addi- 
tion to a collection of their well-known ‘+ Caledo- 
nian” engines* and vertical engines, this year show 
examples of their new direct-acting steam pump 
which we illustrated on page 35 of our last number, 
and also of a new type of horizontal engine which 
they have just brought out and to which they have 
given the name of the ‘‘ Anglian.” We shall give 
engravings of one of these engines next week, but 
meanwhile we may state that the frame is of the 
Corliss type, the cylinder, however, not being 
overhung, but carried by a long foot which is 
bolted down to the foundations. The crosshead 
guides are cast in one with the frame and are bored, 
the crosshead itself having its slippers adjustable 
for wear. The largest engine exhibited is rated 
as a 10-horse and has a cylinder 10 in. in diameter 
with 10 in, stroke, while the diameter of the crank- 
shaft is 20 in. The engine is intended to run at 85 
revolutions per minute and is fitted with Messrs. 
Shanks and Son’s high-speed equilibrium governor, 
which acts directly on the throttle valve, the spindle 
of the governor being in fact the spindle of the 
throttle valve also.t The engines are, however, if 
required, fitted with expansion gear controlled by 
the governor. Messrs. ‘Tuxford and Sons, of Boston, 
and Mr, Edward Humphries, of Pershore, whose 
stands adjoin that last noticed, are represented by 
engines of their ordinary types requiring no descrip- 
tion. 

Mr. John Bellamy, of Byng-street, Millwall, 
exhibits, besides an excellent collection of water 
tanks, &c., for the manufacture of which he is well 
known, an example of a new type of boiler of which 
he is the patentee. Of this boiler we give engrav- 
ings on page 64, our illustrations, however, show- 
ing it with the brick setting in which it would be 
permanently fixed, instead of in the semi-portable 
setting of wrought iron which is employed at the 
Show-ground. ‘The boiler may be regarded as a 
combination of the Cornish multitubular and return 
tube types, and it is of a pattern which enables a 
very large amount of heating surface to be obtained 
within a limited space. The particular boiler 
exhibited is $8 ft. long over end plates, and 4 ft. 
83 in. in diameter inside the middle ring, the rings 
of plates being disposed so that the boiler is largest 
in diameter at the front end, thus giving good space 
for washing out below the furnace, and also facili- 
tating drainage to the blow-off cock. ‘The furnace 
is 2ft. 4in. in diameter inside, and 5 ft. 2} in. long, 
thus affording a capacious combustion chamber 
between the bridge and tubeplate. From the 
furnace 26 tubes, 3in. in diameter outside, and 
2 ft. 11} in. long between tubeplates, lead to the rear 
end of the boiler, where the brickwork setting forms 
a smokebox. From this smokebox 18 tubes, each 4in. 
in diameter outside, return to the front of the boiler, 
where the gases are discharged into a pair of smoke- 
boxes which extend downwards and communicate 
near the floor level with the space around the boiler 
shell enclosed by the brick setting, the gases passing 
through this space on their way to the chimney. 
The gases thus traverse the length of the boiler 
three times. ‘The particular boiler illustrated has 
6 square feet of grate surface, while the heating sur- 
face afforded by the furnace is 27 square feet, by 
the direct tubes 60 square feet, by the return tubes 
149 square feet, and by the outer shell 7] square 
feet, making 307 square feet in all, The proportions 
of the tubes are such that the flue area through the 
long return tubes is greater than through the short 

* The “Caledonian” engine was illustrated in ENaI- 
NEERING, vol. xxvii., page 561. 

+ We illustrated this governor on page 28 of our twenty- 
eighth volume, 
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direct tubes. The front smokeboxes are made to 
carry the furnace front plate, this plate forming the 
connexion between them and facilitating fixing. 
The front smokeboxes, also, in addition to doors 
opposite the tubes, have doors near the floor level 
through which the space between the boiler and its 
setting can be entered, every facility being thus 
afforded for thorough external examination. The 
shell has the longitudinal joints double rivetted, and 
is well stayed for a working pressure of 80 lb. per 
square inch. The boiler is also provided with a 
steam drum and complete set of well-arranged 
fittings, as shown. We had an opportunity a few 
months ago of testing one of these boilers at Mr. 
Bellamy’s works, whena very high evaporative efli- 
ciency was obtained. ‘The boiler in question was 
somewhat differently proportioned from that exhi- 
bited at Derby, and had 8 square feet of grate surface 
and 467 square feet of heating surface, while the 
fuel used was gas coke of ordinary quality. The 
experiment lasted eight hours, and during this time 
550 lb. of coke was consumed and 4600 lb. of 
water evaporated, the mean steam pressure being 
43 lb., and the temperature of the feed 52 deg. The 
actual evaporation was thus 8.36 lb, of water per 
pound of gas coke under the conditions named, this 
being equivalent to an evaporation of 10.1 Ib. of 
water per pound of coke under atmospheric pressure 
and from a feed temperature of 212 deg. ‘The 
evaporation was at the rate of 1.23 lb. of water per 
square foot of heating surface per hour. We hope 
on a future occasion to be able to give some par- 
ticulars of the performance of Mr. Bellamy’s boilers 
when worked with coal as fuel. We may add that 
Mr. Bellamy has brought out an excellent boiler for 
horticultural purposes arranged in a similar way to 
that we illustrate, and of this boiler an example is 
exhibited at Derby. 

Mr. Bellamy’s boiler just described supplies steam 
to a horizontal engine constructed by Messrs, Hay- 
ward Tyler and Co., of London, this engine being 
of very neat design and fitted with the Rider 
automatic cut-off gear, which this firm have for some 
At the next stand, Messrs. Deakin, 
Parker, and Co., of Salford, amongst the engines 
which they exhibit, show two fitted with automatic 
expansion gear. In both these engines the arrange- 
ment of governor used consists of a pair of weights 
carried on levers mounted within the flywheel 
(which has a double set of arms), these weights 
being drawn towards the centre of the shaft by 
springs. Inthe case of one engine the point of 
cut-off is varied by altering the stroke of the slide 
valve (one valve only being used), and the governor 
levers are so connected to the eccentric as to shift 
it across the shaft, and thus vary the throw. In the 
other engine—which is a compound—the governor 
acts on the eccentric of the expansion valve of the 
high-pressure cylinder, the advance of this eccentric 
being varied to give different points of cut-off. The 
compound engine just referred to is of a very neat 
type, which we are informed has been designed 
especially for electric light purposes, The pistons 
drive cranks at right angles, the high and low- 
pressure engines forming a pair with the flywheel 
between them, ‘The two frames, which are of the 
Corliss type, are connected at the cylinder end by a 
cross-frame which carries the guides for the valve 
spindles. Both high and low-pressure cylinders are 
fitted with expansion slides on the back of the main 
valve, that of the high-pressure cylinder being con- 
trolled by the governor as we have just mentioned. 
The crankshaft brasses are made in four parts 
independently adjustable, and the bearing surfaces 
are of good size throughout. At an adjoining stand 
Messrs. P. and H. P. Gibbons, of Wantage, show a 
portable of their ordinary pattern. 

Messrs, Marshall, Sons, and Co., of Gainsborough, 
have, as usual, an excellent show, their exhibits 
including, besides the traction engine already 
described, examples of their horizontal, vertical, and 
portable engines. In their 12-borse horizontal engine 
with disc crank and fitted with Hartnell’s automatic 
expansion gear, we notice several improvements of 
detail. Thus the eccentric rods have been fitted 
with adjustable brasses at their junctions with the 
valve spindles, provision has been made for ready 
access to the footstep of the governor spindle, and a 
dash-pot has been fitted to the governor. ‘This 
engine is altogether one of a thoroughly good type. 
Amongst their portables Messrs. Marshall exhibit a 
compound for the first time at a Royal Agricultural 
Show, the engine shown being a 14-horse of the 
same pattern as that brought out at the last Smith- 
field Show, and which we illustrated at the time 





(vide pages 538 and 539, vol. xxx., of ENGINEERING). 
The design of this engine is very good, and the pro- 
portions very substantial. Of Messrs, Marshall's 
vertical engines we have had occasion to speak 
highly on former occasions, 

Messrs. Cochran and Co,, of Birkenhead, show at 
their stand examples of their now well-known boiler, 
which is also to be met with at several other stands 
on the ground. Altogether this boiler appears to be 
making its way rapidly into favour, and there can 
be no doubt that it well meets the demand for an 
economical boiler of the vertical type. By the side 
of these boilers, Messrs. Cochran and Co. exhibit 
some excellent examples of plate flanging turned 
out by the hydraulic flanging press which they now 
employ. Some of the plates exhibited are flanged 
into somewhat complicated forms, and the work is 
excellent, Close by, Messrs. Buxton and Thornley, 
of Burton-on-Trent, show a verticai engine (notice- 
able for its neat design) mounted on the same bed- 
plate as a vertical boiler, and also examples of three 
horizontal engines which are well made, but possess no 
special feature requiring description. Messrs, Riches 
and Watts, of Norwich, whose stand comes next,show 
one of their ordinary verticals, while Mr. William 
Turner, of Salford, shows a horizontal engine fitted 
with Dack’s expansion gear, controlled by the 
governor, which we believe has not before made its 
appearance at one of these shows, although it is by 
ho means a new artangement, In this gear the 
expansion slide at the back of the main valve is 
made in two parts, each with its own spindle, the 
distance apart of these two portions of the expansion 
slide being adjusted by the governor. The gear 
is one which acts well. Mr. Turner also shows 
examples of his well-known pumping engines for 
boiler feeding purposes, &c. The next engine in 
order is one of their ordinary type, shown by 
Messrs. S. Corbett and Son, of Wellington, this 
engine being only noticeable from the fact that the 
makers keep down the blast nozzle to its proper 
position below the chimney. 

Messrs, Joseph Evans and Sons, of Wolver- 
hampton, exhibit examples of a new form of direct- 
acting steam pump (Tonkin’s patent), of which we 
hope shortly to publish illustrations, and which we 
need not therefore describe here. We may say, 
however, that this pump is one without tappets, 
the valve of the steam cylinder being steam moved, 
The pumps work very steadily. ‘The firm also 
exhibit examples of their donkey pumps, one of 
them fitted with a governor, an addition which 
might with advantage be made to a donkey pump 
much more frequently than it is, Messrs. Evans 
and Sons are the makers in this country of the 
Pickering governor, and we notice that they are 
now making these governors with an arrangement 
for shutting off the steam instantaneously in the 
event of the governor belt failing. The arrange- 
ment consists of a jockey pulley carried by a lever 
arm, so that it rests on the governor belt, a break- 
age of the belt allowing this pulley and arm to fall, 
and by so doing disengaging a spring, which at 
once closes the throttle valve. 

Amongst engine details exhibited, we may men. 
tion the excellent show of bent cranks at the stand 
of Clarke’s Crank Company, Limited, of Lincoln, 
these including single, double, and three-throw 
crankshafts bent from the straight bar, and some of 
them of heavy dimensions. Some good examples 
of crank forgings, with the crariks to be cut out of 
the solid, are also shown by the same firm. 

Messrs, Thwaites Brothers, of Bradford, exhibit 
in addition to examples of their smaller steam ham- 
mers, some very neat combined engines and Roots 
blowers. In one case the exhaust steam from the 
engine is discharged into a kind of surface con- 
denser, through the tubes of which the air delivered 
by the blower passes. ‘The air thus heated to about 
160 deg. Fahr. is available for heating or drying 
purposes. Another combination of engine and 
blower is arranged for delivering artificially cooled 
air for use in meat stores, &c, In this case the 
engine which works the blower is driven by com- 
pressed air instead of steam, and the exhaust air, 
which is of course cooled by its expansion, mixes 
with the air delivered by the blower, and thus 
reduces the temperature of the air sodelivered. At 
Messrs, Thwaites’ stand the compressed air for 
working the engines and blowers, arranged on the 
system just described, is supplied by a high-speed 
trunk air compressor, the air delivered by this 
compressor passing into a special form of receiver 
having a large cooling surface in contact with 
water, the compressed air being thus cooled down 
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16-HORSE COMPOUND FIXED ENG 
before it is used in the engines, and further cooled 
by expansion. We notice that the bright work of 
the engines and steam hammers exhibited by Messrs. 
Thwaites Brothers ia nickel-plated, an excellent 
mode of treating exhibits exposed to the weather. 

Messrs. W. and S. Eddington and Co., of 
Chelmsford, are represented by one of their ordi- 
nary engines, and near them Mr. William Abell, of 
Derby, shows some examples of well-made horizontal 
engines fitted with a neat high-speed governor. In 
these engines the feed pump is placed in a line with 
the valve spindle, the plunger being coupled to the 
latter, while one-half of the eccentric strap has the 
rod cast with it, this rod being in the form of a long 
frame, which passes above and below the pump, 
and is coupled to the valve spindle between the 
pump and the valve chest. 

‘The next stands in order are devoted chiefly to 
brickmaking machinery, and at two of them. 
namely, at those of Messrs. Bennett and Sayer, of 
Derby, and Messrs. Bradley and Craven, of Wake- 
tield, we find this machinery driven by semi-portable 
compound engines, constructed by Messrs. Fowler 
and Co., of Leeds. These engines are of the very 
successful type which Messrs. Fowler brought out 
at the Kilburn Show, and which we illustrated on 
page 560 of our twenty-seventh volume, the engine 
proper being arranged below the barrel of the boiler. 
Both engines are fitted with reversing gear. 

Messrs. Priestman Brothers, of Hull, exhibit one 
of their excavators and dredgers which we illustrated 
on page 129 of our twenty-eighth volume, the exca- 
vator now shown, however, being fitted with 
Keable’s boiler. In connexion with this excavator, 
Messrs, Priestman also show examples of Brown’s 
patent disengaging gear, an exceedingly handy 
arrangement for enabling tubs, skips, &c., to be so 
slung from a crank chain that they can be very 
readily partially disengaged and tipped over to dis- 


charge their contents. Portions of the Keable boiler | 


are also shown at the stand to explaia its construction. 
In this boiler, which is of the vertical type, and of 
which we publish a section on the opposite page, there 
depends from the crown of the firebox a deep “ pot” 
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NEERS, LEISTON. (For Description, see page 62.) 











Fug 4 J 
aa 


ow 


ail Scale 1-75 lbs 


CYLINDERS FOR 8-HORSE TANDEM PORTABLE 
ENGINE, CONSTRUCTED BY MESSRS. GARRETT 
AND SONS, ENGINEERS, LEISTON. (For Descrip- 
tion, see page 62.) 











_JuLy 15, 1881.1 ENGINEERING. 














EXHIBITS AT THE DERBY SHOW. 










































































- r Fi q 7 
‘ x af... Eo oot 
- 4.9% 
) 
maa 
_ a BS er — 
7 D 
— —— = 
m@ | fi D 
is | <7 
° } ry D 
oe ) Gl) See ae 
A U SBE 
a Fai - \E=F 
~ _ 4 
4 Siaeeememaeer: at ince 
j * 4 he 4 
ss : 
~~ 
W \ 
ih Fig 3d \ 











oy 








rOILER FOR 10-HORSE COMIOUND PORTABLE ENGINE, CONSTRUCTED BY MESSRS. GARRETT 
AND sons, LEISTON. (or Description, see page 62.) 
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| | | HHH i ae Wa Hi i | passing up between the sides of this pot and the 
—- 1 aN UL sides of the firebox and entering a cross tube by 



































‘* pot” over the fire. 
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which the pot is traversed, the chimney extending 
from the middle of this cross flue up through the 
top of the boiler in the usual way. Very effective 
_heating surface is thus obtained, and Messrs, Priest- 
man Brothers state that they have no trouble from 
the burning of the ‘‘ pot,” although boilers of this 
class have now been some time in use. 
pipe is provided for blowing off any deposit in the 


We now come to several makers who are repre- 
sented by engines of their standard types, namely, 
Mr. Bagnall, of Stafford, who shows examples of 


Green and Son, Limited, of Leeds, who show verti- 
cals and steam road rollers of the same patterns as 
they exhibited at Carlisle last year, and Messrs. W. N. 
Nicholson and Son, of Newark, who show a variety 
of their vertical and horizontal engines, including 
one of their ‘‘ Universal” engines mounted on the 
top of a portable — an ene coma which has 
(For Description, see page 62.) | of Messrs, Nicholson and Son’s engines has been 































































































reatly improved during the last year or two, and | 
their ‘ Universal” type is of a very neat pattern, | 
which can be applied in many ways. One of the 


vertical engines shown has a Field boile Messrs. 


r. 
Barrows ani Stewart, of Banbury, and the Albion 
Iron Works mpany, Rugeley, also show engines 


of their regular pattern, 
Messrs. Ruston, Proctor, 
have an excellent col! 


and Co., of Li 





ection of engines, but show 
no novelties. A prominent exhibit at their stand is 
an exceedingly well-finished horizontal engine of the 


type which we illustrated on page 455 of our twenty- 
eighth volume. The workmanship of the 
portable engines shown is excellent. At 


variou 
the next 


stand Messrs. Jeffery and Blackstone, of Stamford, 
show examples of their verticals, while next come 
Messrs. ‘Turner and Co., of Ipswich, who exhibit 
nothing new in the way of engines this yea r, but 
are represented by their very neatly -desi iened 
*:Gippeswyk” engines, and by theirregular rort- 
ables, some fitted with Hartnell’s governor con- 
trolling the cut-off. We have commended these 


types of engines made Turner on former 
occasions, 

Messrs. R. Hornsby and Sons, Limited, 1 
large > sy o of well-made engines, but they have no 
n welties this year. The verticals which Messrs. 


Hornsby are now making are of a very good pattern, 


by Messrs, ' 


a ike 


























the details being carefully worked out, a nd th new in engines this year. Another firm is Messrs 
being ample wearing surfaces, In their ecataiilion s| Garrett aud Sons, of Leiston, who evidently mean 
the firm adhere to the designs which they have to follow up the start they made last year with 
adopted for some years past, and which are well compound engines, for at Derby they show three 
known. compounds of different types, viz., a 16-horse fixed 
We now come toa portion of the Show-groun] engive, a 10-horse portable, and an §-horse portable. 
devoted to gas engines, and here Messrs, Crossley | Of the 16-horse fixed engine we give a perspective 
Brothers, of Manchester, show several of their well- View on page 60 of the present number. ‘This 
known engines, one “ them being connected to/ engine is of a novel type which Messrs. Garrett 
Wigham’s * atmospher gas apparatus, so that it | have de ed to enable their por table engine details | 
may be used in districts where a supply of coal| to be readily used for stationary purposes. ‘Thus 
¥ is not available. At an adjoining stand, Mr. J. a frame of any or lit ary pattern they 
H. Andrews, of Stockport, shows several of tl ist-iron bedplate of semi-cylindrical cross 
iacliagquanaiens atthe aoa tethtae te. ¥. W [seeden, site katylde, le Sak etennating the 
Turner, of St. Alban’s, shows examples of his gas r half of a portabl ine boiler. On this 
engines, which have been much improved since | bedplate are mounted t vlinders, crankshaft 
we first noticed them. We shall probably have) brackets, &c., of a portable engine of corresponding 
more to say of these engines hereafter, Several size, and a stationary engine is thus very readily 
other gas eng nes were, we find, entered for exhib uilt up. The parti uar engine shown is of the] 
tion, namely, the Fiddes, the Beechey. : } - | compound intermediate receiver type with cranks at 
ford, but non e of these have put in an appearar right angles, and the cy linders are respectively 9 in. 
Messrs, Hayward ‘Tyler and Co., aud 13 in. in diameter with 12-in. stroke. ‘The 
examples of their Rider hot-air engine, which has | ¢ is intended to be run at 150 revolutions per 
lately been improved in several of its details, and ju giving a piston spe d of 300 ft. per minute. 
which a) pe ars to be giving highly satisfactory The construction of the cylinders and arrangement 
] sults for small powers. of the valves is the same as that adopted by Messrs 
Mes William Forster and Co. (Limited), of | Garrett and Sons in the compound portable which 
Lincoln, exhibit an engine fitted with Mr. S, St wr they exhibited at Carlisle last year, and which we 
key’s automatic expansion gear, which they brou llustrated at the time ly ENGINEERING, vol, xxx., 
out at Carlisle last year and which we ill strated page 44). The S-horse c ynpound portable which | 
and described at the time (ride ENGINeEninG, vol. | Messrs. Garrett and Sons exhibit at Derby is of an 
XXX. page The experience which Messrs, Foster | al her new type, the cylinders being arranged 
have since had with this gear is, we understand, very | tazceim fas! I'he boiler is of the usual locomo- 
satisfactory. Messrs. W. Tasker and Sons, of | tive type as the firebox is concerned, but the 
Andover, and Mr. W. Allchin, of North umpton, skkebox is made like that of the 1(-horse boiler, 
show specimens of their ordinary portables which we shall next describe. The sides of the fire- 
Atthe stand of Messrs. Allchin, also, we notice | box are traversed by air tubes at the front and back, 
some examples of a very neat pattern of hori- | these tubes delivering the air just above the level of 
zontal engine, which this firm brought out at the bars, while some of the upper ordinary tubes 
last Smithfield Show. Of this type of engine we | are also arranged for air admission as i in the 10-horse 
give illustrations on page 61, from which it| be iler to which reference has just been made. 
will be seen that the cylinder is overhung, it| These latter tubes appear to be very effective in 
being bolted to the end of bored crosshead guides, | securing go - combustion at the points where they 
which are cast in one piece with the bedplat admit the air. Of the arrangement of cylinders we 
The particular engine illustrated is rated by the | give engravings on page 60, together with e xamples 
makera as a 7-horse, and has a cylinder S!in,|of the ind r diagrams obtained. Referring to 
in diameter, with ]2in. stroke. ‘Ihe gen+ral design! Figs. 1, to 3, on page 60, it will be seen that the 
is so clearly shown by our engravings, thata further | engine has two single-acting cylinders, which are 
descripti: n will be unnecessary, respectively Sin. and l5in. in diameter, the stroke 
Mr. E.S. Hindley. of Bourton, exhibits a number} being 10in Both eylinders are steam-jacketted, 
of his horizontal and vertical engines which are| the large cylinder almost entirely, -and the smail 
well known. Mr. Hlindl we notice is showing | cylinder partially, as shown by the sections, / being 
one of his 2-horse vertical eng’ ns, com ed with a/| the jac ket spuces, As § shown i Fig. 3, the supply 
pump, the wh le being mounted on a bed with | of steam from the jacket is distinct from t that from 
travelling wheels ; a very useful portal pumping | the cylinder, the latter steam passing the stop 
arrangement is thus obtained, which is also avail- | valve C and the throttle valve a to the valve chest 
able as a fire engine. ‘The pump on the engine | of the high-pressure cylinder. ‘Uhis cylinder has a 
exhibited is 34 in, in diameter, and will deliver about | single port, and its slide valve D is of the Allen or 
1000 gallons per hour to a height of 12) ft Lhe | Trick type, which Messrs, Garrett are now using 
last exhibit we have to notice in the present class« weely. ‘The exhaust port covered by this valve 
as being shown at the stands devoted to machinery | communicates with a passage c | ading to the outer 
in motion, is one of Hathorn’s air-compres ra, | end of the low-pressure cylinder, this passage « 
shown by Messrs. Weston and Co., of Derby. In| h iving also a branch lead ng t ) a port cove red by 
this e¢ m| ressor the air - compressing cylinder is|the independent ex! act v ilve Ki, whit his worked 
placed between two steam cylinders, te connecting lhya separate eccentric. Che use of this ‘nD lependent 
rods of the letter being coupled to overhung cran) | aust valve enables the compress on in the large 
cy linder be d. The iudica‘or 


while a central crank woiks the compressor piston. 
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MADE BY Mrs SSRS. GARRETT AND SONs oN StRaw- 
AND WITHOUT AIR TUBES. 
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foot pounds. 






80 1120 231} 250 40.881 180,595.905 2333 , 2.08 161,216 10 HP. compound straw burner 
(Maly’s system) without air 

tubes, &e 
May 2 SO 1120 2584 250 47,510 209,044,000 2676 2.39 186,646 10 HP. compound straw burner 
(Maly’s system) with air tubes. 
14 80 756 158} 170 28,660 85,750,720) 1437) 1.9) 113,426 6 HP. simple high-pressure straw 
burner (Maly’s system) with- 

out air tubes, &e 

°1 H) 756 «194 170 35,055 104,884,560 1748 231 138,736 6 HP. simple high-pressure straw 
burner (Maly’s system) with 

air tnbes. 
The compressor has metal valves and is substantially ydiagrams shown on Fig. 4 were taken with the 
made. engine running at 187 revolutions, the steam pres- 
Several firms who used formerly to show their| sure in the boiler being 951b., and load on the 


vines in motion now confine their exhibits to the 
ls where the machinery is shown at rest only, 


ens 
stands I 
Amongst these is the Reading Iron Works Company, 
who make a good show, although they have nothing 









































to nicely adjust 





br ake equal to 18.2 horse power. Under these con. 

litions og mean — ire on the high-pressure 
Pi ston was 3lb., and on the low-pressure 
3.2 1b. ce square inch, the total indicated horse 
nen be ng 22.2, Under these conditions Messrs, 
Garrett inform us that a duty of 46 foot- 
pounds was obtained on the brake per pound of coal 


piston 


b.S 


burnt, while the weight of feed water used was 
27.5 ib. per brake horse power, or 22.5415, per indi- 
cated horse power per hour. ‘These are admirable 
results, although not quite equal to those which 





and Sons have obtained from their 
of the; intermediate receiver 


Messrs. Garrett 


| Compo ind engines 


| type. It will be noticed that the diagrams in 
Fig. 4 show a very small loss of pressure between 
the two cylinders. ‘The engine is altogether of 


| 


what promises to be a very useful type. 


The third compound engine shown by Messrs. 
rarrett and Sons is a 10-horse of the interme liate 
r receiver type with cylinders 7{in. and 1]$in. in 
| diameter res} mectively, the stroke being 10in. As 





| far as the construc tion of the engine proper is con- 
| I 


cerned, this engine is identical with that exhibited 
| by the same makers at Carlisle last year (and to 
which we have already referred as being illustrated 
on page 44 of our thirtieth volume), the novelty in 
the present case cousisting in the construction of 
the boiler, which is of a new type recently patented 
by Messrs. Garrett, and spec ally intended fer 
burning straw and other inferior fuels. Of this 
61, which will 





boiler we give engravings on page 
explain its coustruciion clearly. Referring to 
| these views, it will be seen that the firebox casing 


has a water bottom, the firebox or furnace, which 
is of the section shown in Fig. 3, being surrounded 
with water, except atthe firedoorend, ‘The firebox 


and its crown has no roof 
, 


is of considerable length, 


stays, it being stiffenc d by making it with deep cor- 
rugations, as shown in Fig. 3. We may remark 
here that Messrs, Garrett continue to use these cor- 
rugated crowns universally for their portables, and 


find them to answer exceedingly well. Referring 
to Fig, 1 on page 61, it will be seen that the fire- 
box of {the boiler we are describing is of such length 
that a combustion chamber C is obtained between 
the bridge and the tubeplate. The bridge B con. 
sists of two hinged doors made of iron plate covered 
with firebrick on the side next the fire, these doors 
being hinged at the sides, and abutting at the 
centre on a vertic al water tube II, as shown. By 


hanging the bridge in this way ready access to the 
pe a sand tubeplate is provided, t this being a very 


essential matter when straw is being burnt, as a 
non-conducting incrustation then rapidly forms on 
the tubeplate, and if not cleared off periodically 
materially reduces the efficiency of the boiler, The 
bridge extends rather high, and the gases passing 
over it are met by a current of air entering the 
combustion chamber through four of the upper 
boiler tubes, these tubes being connected to remoy- 
able pieces of tube F, which extend through t 
smokebox, as shown in Fig. 1, and are fitted 
their outer ends with reguiating shutters, 
in Figs. 2,5, and 6. ‘Lhe regulating shutters just 
mentioned are close1 when the fire is first lighted 


e 


e 


as shown 


’ 


so as to avoid the escape of smoke, but as soon as 
a sufficient draught has been created, they are 
opened so as to admit the air required. The air 


admitted in this way is more or less heated before it 
reaches the chamber, and from the 
manner in which the euteriog air currents are made 


combustion 
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to meet the escaping gases from the fire, a very 
thorough admixture is obtained. As we have 
already stated, the air tubes passing through the 
smokebox are readily removable, their inner ends 
being merely drawn down so as to enable them to 
be tightly driven into the ends of the boiler tubes, 
The boiler can thus readily be worked without the 
air admission tubes if at any time the description 
of fuel used should render this desirable. It will 
be seen from Fig. ] that the smokebox is sub- 
merged, and is surrounded by water on all sides 
except the front, while the top is corrugated like the 
top of the firebox. The chimney passes up from 
the smokebox through the steam space, thus expos- 
ing a small amount of superheating surface, 

‘The results which Messrs. Garrett have obtained 
with boilers fitted with air admission tubes, in the 
manner just explained, are exceedingly satisfactory, 
and we give on the opposite page a Table showing the 
results of four experiments recently made. In the 
case of the two first experimentsrecorded in the Table, 
the boiler used was that which we have just been de- 
scribing, while the two other experiments;were made 
with an ordinary portable boiler, As will be seen, the 
‘able gives for each boiler the results of one experi- 
ment with and one without the air tubes, and the 
economy resulting from the use of the latter is very 
marked in both cases. Altogether the arrangement 
of boiler we illustrate is one which promises to give 
exceptionally good results with straw and other 
similar fuels. 

Besides the engines we have specially described, 
Messrs. Garrett and Sons show at Derby examples 
of their ordinary portables, and a multitubular 
under-fired boiler of a pattern which they have 
largely adopted. ‘These exhibits call for no special 
description, but we should mention that the boiler- 
work is excellent, and is especially noticeable for 





the admirable plate flanging, Messrs, Garrett using 
machine flanging very freely, as we have pointed | 
out on former occasions. 

Messrs. Ransomes, Head, and Jefferies, of Ipswich, 
also show their engines not running, and their 
exhibits deserve notice for their good workmanship, | 
although there are no novelties to describe. Messrs, | 
Ransomes, we notice, are now employing the} 
Cochran boiler in conjunction with some of their | 
very neat vertical engines, and the combination is | 
an excellent one, 


Last in numerical order of their | 
stand in the class of exhibits with which we are now 
dealing come Messrs. Clayton and Shuttleworth, of 
Lincoln. ‘This is another of the important firms 
which makes an excellent show, but which has not 
come forward with any novelty this year. ‘The 
workmanship of all Messrs. Clayton and Shuttle- 
worth’s engines is admirable, and, as usual, a hori- 
zontal engine of beautiful finish occupies a prominent 
place at their stand. 


MISCELLANEOUS. 


The length to which our present notice of the 
Derby Show bas already extended renders it neces- 
sary that we should postpone until next week our 
account of the implements of tillage, thrashing 
machinery, &c., shown, while we must also leave 
over for subsequent notice the great bulk of miscel- 
laneous exbibits. ‘There are, however, a few of the 
latter which we may speak of here, as they are 
more or less associated with the classes with which 
we have been dealing. 

The first of these is Robson and Herdman’s appa- 
ratus for layirg drain pipes, which is exhibited by 
the Victoria Foundry Company, of Newark. This 
machine consists of a substantial travelling carriage 
mounted on wheels, and furnished with a couple 
of dredging ladders, the buckets of which are 
to cut the trench in which the drain pipes 
are to be deposited. The buckets of the one 
ladder are to cut the trench to about half the 
required depth, while the second set complete the 
work, ‘The drain pipes are passed down a curved 
tube, and deposited in the trench cut by the dredging 
ladders, while the earth removed by the latter 
is again deposited in the trench after the pipes are 
laid. the subsoil raised by the lower set of dredger 
buckets being deposited first and the surface soil 
overit. ‘lhe machive is intended to be driven by a 
fast-running rope on Fiskin’s system, this rope giving 
motion to one pair of the travelling wheels, as well 
as to the excavating machinery, ‘The machine 
exhibited is, we believe, the first of the kind made, 
and it has not yet been subjected to trial. We 
believe that many modifications in the arrange- 
ment will have to be made, but at the same time 
we consider that the apparatus coutains at least the 





germ of a valuable invention, One difficulty to be 
overcome is the avoidance of irregularities in the 
level of the pipes laid caused by inequalities in the 
surface of the ground over which the machine travels, 
it not being possible to altogether avoid such irre- 
gularities by the adjustment of the depth of cut 
taken by the dredger buckets. This, however, is a 
defect which the apparatus shares with mole ploughs 
and similar contrivances, and it may perhaps be of 
little importance when laying pipes in land witha 
good fall. It will also, we think, be found better 
to deliver the excavated earth by the side of the 
trench, so that it may be filled in after the drain 
pipes have been examined in position; this is a 
minor change which can be made without trouble, 
The chain carrying the dredger buckets will also, 
we think, have to be made heavier, and other 
modifications of detail will no doubt be suggested 
by experience. There is, however, an enormous 
amount of Jand drainage to be done, and any promis- 
ing mode of performing this work by mechanical 
means is worth earnest attention. We have said that 
we believe that Messrs, Robson and Herdman’s drain- 
ing machine will want considerable modification 
before it becomes a practical success, but in an 
appatatus for such novel work this is only to be 
expected. We shall watch the development of the 
machine with much interest. 

Messrs. A. H. Bateman and Co., Limited, of East 
Greenwich, show an exceedingly ingenious screw 
and bolt-making machine (Snowdon’s patent), of 
which we shall shortly publish engravings. ‘This 
apparatus, which can be attached to an ordinary 
drilling machine, enables screws and belts of various 
forms to be cut from the solid bar or finished from 
forgings with great rapidity. At the same stand 
is also shown a handy little hand-worked hammer 
suitable for situations where the work is not suffi- 
cient to warrant putting down a light steam ham- 
mer, Of this tool we shall also publish engravings. 

Messrs. Schiffer and Budenberg, of Manchester, 
exhibit—but not in action—what they term a pis- 
tonless pump, this being a water elevator of the 
pulsometer type, but having some special features. 
The apparatus consists of two chambers which are 
alternately filled and emptied of water, the water 
in one chamber being expelled by the admission of 
steam, while in the adjacent chamber the steam last 
admitted is being condensed, and a fresh charge of 
water taken in, One of the features of the pump 
is, that when the water is being expelled from a 
chamber, a portion of it is delivered into the adjoining 
chamber to quicken the condensation of the steam 


there. ‘There is also an enlargement in the lower 
part of each chamber, which after the water 
level has fallen sutficiently low, occasions a 


momentary diminution of pressure in the chamber 
which is receiving steam, and thereby causes 
the shifting of the valve by which the admission 
of the steam to the two chambers alternately is 
regulated. Messrs. Schiiffer and Budenberg also 
show examples of the Thompson indicator, a modifi- 
cation of the Richardsindicator on which a simplified 
form of parallel motion is used. This is a form of 
indicator which has some very good points, and it is, 
we hear, finding great favour on the Continent. 
Messrs. Schiiffer and Budenberg also show a series 
of their well-known Buss governors, and a number 
of other specialties for which they are well known. 





THE SUTTON BRIDGE DOCK FAILURE. 
To THE EDITOR OF ENGINEERNG. 

S1r,—The failure of this dock is a subject of interest to 
all engineers, and 1s worthy of the fullest discussion. The 
designer is one who ranks very highly in his profession, 
and can afford, after so many successes, to have one or 
two failures. 

It seem to me, as well as to your correspondent, ‘‘ Pud- 
dled Clay,’’ that your information has been scanty and 
incomplete respecting the construction of the lock, and not 
only in this, but touching the full scope of the failure, not 
only is the lock undermined, but the whole dock is threat- 
ened with speedy destruction. To be as brief as possible, 
the facts are these: The dock itself is 13 acres in extent, 
and it is connected with the River Nene by the lock and 
entrance described by you. The subsoil in which the works 
are excavated, is sand of the finest sort, impalpable and 
quickened by water. The quay level is 33 ft. above the 
dock bottom, with 24ft. of water at ordinary spring tides. 
The bottom as finished, is simply the fine sand aforesaid, 
without any protection. The sides are battered back at a 
slope of 1 to 1, and are retained by a shell of cement con- 
crete 15 in. thick, resting at the base on a toe of the same 
material about 6 ft. square in section, and extending Jike a 
curb around the dock. The lock you have described, but 
as ‘‘ Puddled Clay’’ says, the sheet piling does not enter 
apy water-tight bed. Now for the result. 

At the period of my visit, viz. on June 25th, besides the 
undermining of the lock chamber as described by you, the 











entire shell of 15in. concrete on the slope for a length of 


| nearly 200 yards on the west side, was destroyed, baving 


been blown in and broken to fragments. A further length 
of 60 ft. on the sonth side had also slightly yielded. Rubble 
to the extent of hundreds of tons had been thrown down 
the rest of the slopes, apparently to weight down the con- 
crete covering, from which it would appear either that the 
destructive pressure here was erternal, that is, from 
below, not internal, as reported, or that such a pressure 
was to be feared if the dock were kept at low water level 
for examination. 

The cause of failure is clear, and has been pointed out 
by you. A boiling up of sand and water on the river bank 
at low water accompanied the sinking of the land on each 
side of the lock chamber. The water in the dock, 
impounded at high tide level in a basin of quicksand, 
had forced its way under a head of 12ft. to 18ft., into the 
river a distance of 400ft. more or less. With it went 
the sand, avd with the sand went the sole support of the 
slender covering of concrete, and the curb at its base. 
Now, as to the remedy. ‘The report of the eminent 
engineers called in to advise the company is not yet 
published. Nor, indeed, is it known to the writer, but 
is his opinion, diffidently offered. The case is simple. 
Two courses are open to the company. Either abandon 
the dock, or make it water-tight. In this formation, 
and so near to the river, which at low water gives a 
discharge outlet to any leakage in the subsoil, any middle 
course seems impracticable. If a water-tight stratum 
can be found at a reasonable depth, covering the entire 
area of the dock, a puddle wall enclosing every part of the 
works, dock, lock, and entrance, should be carried down 
into it. If no such stratum exist, then, as ‘* Puddled Clay’’ 
suggests, the whole fabric, sides and bottom, must be 
lined with puddle or concrete. sufficiently heavy to prevent 
its being blown up when the dock is empty at high water. 
In point of fact, the Sutton Bridge Dock must be dealt 
with precisely as though it were an embanked reservoir. 
It is only right to say that the contractor’s part of the 
work seems of the best quality. 


Dewsbury, July 9, 1881. 
BATLEY BOILER EXPLOSION. 


To THE EDITOR OF ENGINEERING. 

S1r,—Will youallow me to point out to ‘‘ An Old Steam 
User,’”’ whom I thought had been answered in advance, the 
danger there is of wandering in the exuberance of his own 
verbosity in addition to that of the failure of 9 ft. pipes. 
I think your readers cannot help seeing what an 
interested partisan he is, and that he does not forget to 
advertise his firm of makers, which would be more seemly 
if he put his name to what he writes. 

However, he obliges me to answer some of his letter, 
which I do by saying it is easy to make assertions; for 
example he says, rule of thumb, andI meet him on his own 
ground by answering as follows, and by facts: After the 
explosion of long pipes at Sir Titus Salt, Sons, and Co., 
Saltaire, two tenders and plans were submitted for the 
replacement of a new fuel economiser on the same founda- 
tions. Green’s and Twibill’s were the two ; 1 believe Green’s 
was for 1400 9ft. pipes, and Twibill’s was for 512 7 ft. 
pipes, and 16 filters, which have served the purpose and 
done the work for three years. Am I not entitled to ask 
whose was the rule of thumb, the proposer of the 1400, or 
the 512 pipes ? 

And aguin I answer a man with an economiser “‘ hobby’’ 
may be a useful member of society when he has attended 
to that hobby for thirty years, as I have done, and proves 
7ft- pipes better than 9 ft. pipes for that particular pur- 
pose ; surely he has a right if he sees proper to publish 
that to the wide world. 

If ‘‘ An Old Steam User’’ really is seeking the trath, will 
he visit or write to Messrs. H. and J. W. Wright. paper- 
makers at Bingley, where, as he may know, 7 ft. pipes and 
fiiters are being at the present time fixed on the very 
foundations where previously a first and second 9 ft. pipe 
economiser made by his firm or friends stood; and the 
second lot has not lasted, I believe, seven years. Of course 
he may say, or rather think, that I am injuring the trade 
by stating facts; there I differ with him, for a machine 
that will last fourteen years or more in place of seven 
years is so much better, and will not be discarded because 
** An Old Steam User’’ does not see it. 

I have not deserved this attack from ‘‘ An Old Steam 
User,” and will not prolong contention beyond answering 
another question ; he asks, viz., for ‘‘my mathematical 
formula,’ which to me means, how do you do it? My 
answer is, With brains, Sir. Not cheap and nasty. Iam 
willing to meet ‘‘An Old Steam User” either in Man- 
chester or any other Lancashire or Yorkshire town by his 
appointment, when any differences might be better settled 
than by letter, if he will send his rame to you, Mr. 
Editor, or myself. Thanking you for any spirit of fairness, 

lam, Sir, yours truly, 
Economiser Works, Manchester. J. TWIBILL. 
Anat maa publish any further letters on this subject. 
Ep. E.] 


M. PATERSON. 














Tue MONKELAND [ron AND CoAL Company.—There is 
some talk of reconstructing this company, the expectation 
being that a new company with a capital of 200,0001. can 
purchase all its property, mineral leases, &c. 





Tue ‘‘ Servia.’’—This splendid vessel went down the 
Clyde on Wednesday. She is very nearly finished, but the 
completion of her fittings will be done while she lies at the 
Tail of the Bank, off Greenock, where she is to remain till 
the 2nd of August, with the exception of that time required 
for her progressive speed trials and her builders’ official 
trials. She will eventually find her way to Liverpool on 
the 4th of August, and on the 13th proximo she will sail on 
her maiden voyage to New York. 
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1 
THE DUFFIELD BANK RAILWAY. 

We some years ago (vide page 106 of our twenty- 
fourth volume), published a letter from Mr. A. Percival 
Heywood, of Duffield Bank, near Derby, in which the 
writer gave some partic ote of a } rivate railway of 
15 in. gauge, which he had constructed and successfully 


worked. Since the date we refer to, the mmpertanee 


cheap railways for the transport of agricultural produce 





has become very extensively recognised, and we are glad 
therefore that Mr. Heywood has availed himself of the 
meeting of the Royal Agricultural Society at Derby 
during the current week to direct attention to what can 
be done on a line of such narrow gauge as that which he 
has constructed. Yesterday in response to Mr. H 

wood's invitation the Duffield Bank Railw uy was visited 
by several members of the Royal Agriculti S ty. 
and by anumber of other gentlemen interested in cheap 


agricultural lines, while the railway will also be open 
to inspection on Monday next. We shall on an early 
occasion refer again to what has been accomplished at 
Duffield Bank, but meanwhile we abstract from an 


interesting pamphlet which has been prepared by Mr. 


Heywood a general description of the line, while we 
illustrate this description by giving on the opposite page a 
perspective view of one of the locomotives (No. 1), and 


also illustrations of the type of bogie carriages which 
Mr. Heywood has recently adopted. Mr. Heywood 
says: 


** Objects of the Railway.—In the year 1874, the writer, 
after various preliminary trials, determined to construct a 
model railway of 15 in. gauge, no less size appearing to offer 
sufficient stability for practical use, although a 9in 
has been built for some friends as a toy ; the wagons being 
3ft. by 1} ft inside, and the passenger carriages admitting 
one on each seat. 

“* The stability of this very small line is perfect enough 
when unhampered by persons riding on the wagons, but 
man being an article of standard size, it is clear that there 
is a minimum gauge which will with safety resist his attacks 
in the shape of sitting on the edges of wagons and so on. 

‘ Rolling stock properly proportioned to a 15in. gauge, 
seems as small as will insure safety in this respect ; and, 
indeed, in France, M. Decanville has arrived at nearly 
similar conclusions in constructing a minimum gauge of 
16 in. 

‘The writer must not be understood to advocate 
gauges so small as these, except where the traffic is 
unlikely to increase beyond the capacity of such a line, and 
where the material to be moved can conveniently be loaded 
in little wagons ; his object in adopting it for experiment, 

was to see how capacious the rolling stock could safely be 
made ona given gauge, without incurring the expense of 
large and unwieldy wagons 

** It was, however, not only to acquire this information 
that the ruilway was constructed, but to experiment on 
various questions connected with friction and resistance, 
and ul-o on the roadway and appiiances necessary for a 
servicvatle army field railway plant. 

** A certain l-ngth of line having been finished, a loco- 
motive, carringes, and wagons were built in the writer’s 
amateur workshops, and experiments carried out during 
several years. Liter the live was extended and developed, 
and a iong timber viadact erected in connexion with a 
scheme for military railways. ‘he wors-hop-, situated 
70 ft. below, were connect d with the line by a branch 
having « gradient of 1 in 10; the total length of the who.e, 
including sidings, veing at the pre-ent time about a mile ; 
of which bulf is arranged in the form of a pair of specta 
cles, to admit of a continuous ran. The masimum gra- 
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dientson this part are 1 in 25, and the minimum curves 
half a chain. 

** Daring the last year a six-coupled locomotive, with 
radial axles for traversing sharp curves, has been built, 
and also a closed bogie carriage to hold sixteen persons. 

** Construction of the Line.—The line, of 15in. gauge, 
was at first constructed to carry loads of half acon per 
axle, and laid with 14lb. iron rails without fishplates, the 
sleepers being 5in. by 2in., and 2ft. Gin. long, spaced 
18 in. contre to centre. The ‘whole was carefully laid and 
ballasted, but the result was not satisfactory, as sleepers 
frequently required repacking. 

** A part, and eventualiy the whole of the main line, was 
then relaid with various weights of both iron and steel rails, 
from 9b. up to 22)b. per yard, and sleepers 6in. to 8in. 
wide, 2}in. deep, and 3ft. long ; the sleepers were tried 
both at 18 in. and 2ft. apart, and all rails were fish-jointed, 
the joints being on a sleeper. In every case the new road 
proved fur better than the old, the improvement being 
entirely due to the fishplates and lon;;er sleepers Part of 
the road laid with 12 lb. steel rails, and sleepers 2 ft. apart, 
has not been touched since first put down five years ago, 
although constantly run over. 

** The writer has for some time been of opinion that a 
sleeper rather more than donble the gange in length, will 
be fonna to give the best results, if the depth is sufficient 
to avoid bending. Mr. Spooner has used 4{t. Gin. sleepers 











on the 2 ft. gauge Festiniog Railway with the best results, 
and if the strains be examined, it will easily be seen why 
this isso. Unless the sleepers are more firmly supported 
out side the rails than between them, the traffic will cause 
the ballast to become convex lengthwise of the sleepers, 
and so make the road unstable ; and by a very simple caleu- 
lation it will be found that a length approximating to two 
and a half times the gange will be required in order to 
make the sleepers sink evenly. When this is the case, and 
the packing has been properly done, the road, if the for- 
mation be sound, will be long hefore it works loose. Good 
fishplates are a sine qui non, and with the ordinary flat- 
bottomed rail the joiuts are best on a good brvuad sleeper ; 
they should also be as nearly as possible opposite one 
another, for which object it is a good plan to ordera _ 
portion of rails 3in. shorter than the standard length, then 
as soon as one rail lagsas much as 1) in. behind. a short 
rail should be laid on the opposite side. The writer tried 
‘ breaking joint’’ with the most uncomfortable results. 
The joints will sink, and if oppo-ite one another, the serious 
jolt which is felt in running over a bad joint on one side 
only, is avoided. 

** ‘The rails are bent before being laid by passing them 
under a screw which stands between a couple of rollers ; 
but the writer designed a simple form of rail bender on the 
principle of a tyre bender, for the Royal Engineers’ Depart- 
ment to use on their field railway, by which the rail was 
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TRACTION ENGINE AT THE DERBY SHOW. 
CONSTRUCTED BY MESSRS. MARSHALL, SONS, AND CO., ENGINEERS, GAINSBOROUGH. 
(For Description, see Page 57.) 
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va. aaa . , om . arth ak Yr r r continuonsly bent while being drawn through the rollers. 

ROLLI NG S I OCK ON I H > DU I I IELD B AN K R AILW AY ° With a little practice, however, rails maar be sprung 

‘ANG TATE, 1 = nrermwe SPROTY ww round sharpish curves without any bending; but great care 

CONSTRUCTED FROM THE DESIGNS OF MR. A. PERCIVAL HEYWOOD. must be taken to screw up the fishplates very tight before 

springing, and to avoid overstraining the joint which will 

produce a “‘ dog leg,’’ not to be got rid of without the 
‘* jim crow.”’ 

‘* The timber viaduct, before referred to, is 91 ft. long, 
and varies from 12 ft. to 21ft. in height. It is constructed 
entirely of pitch pine, the trestles being so designed that 
each member is a multiple of the height. The roadway is 
carried on four timbers, each 1lin. deep by 3in. wide, 
bolted together in pairs, one pair under each rail, the two 
being kept parallel by stretchers. In each pair the timbers 
break joint with one another on alternate trestles, the 
latter being 15 ft. apart and each timber 30 ft. long. The 
advantages of this are twofold, the timbers can be run 
forward from trestle to trestle as the bridge advances, 
without scaffolding or lifting tackle, and should one trestle 
sink out of line, the continuity of the upper work checks 
it, and obviates the dangerous elbows so common in similar 
structares. 

* The total cost of the viaduct was 301., or under 11. per 
yard, the strength being amply sufficient to carry a six-ton 
engine. The details are arranged to require but little 
skilled labour, the connexions being made chiefly with bolts. 
Two carpenters in five days framed the five trestles, includ- 
ing cutting the timbers tolength ; and inthree more days, 
with the additional assistance of two labourers, the whole 
was erected and the rails laid ready for traffic. 

‘** This viaduct was designed as an improvement on the 
form adopted for the military railways at Aldershot and 
Chatham, as being simpler and stronger. 

‘* The length of the part of the line used for experiments 
is, as before stated, about half a mile, and although there 
are gradients of 1 in 25, a more trying bit for the engine 
isa curve of half a chain radius, embracing nearly three 
quarters of a circle, on a gradient of lin 50. A branch 
about a quarter of a mile long leads down to the work- 
shops, with a gradient of 1 in 10; up this the locomotives 
haul rather more than half their own weight ; this, though 
fairly good, would be exceeded were it not for two severe 
Fy leurves, which, on so steep a gradient, are formidable 
-@)-} ~~~-$-----4----- --12..$ -__- ----; oneal | obstacles. : 

OO a A ae we MO _‘* This part of the line crosses the fences on balks of 
timber, an excavation being made below to prevent the 
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passage of cattle. The ballast is chiefly ashes, which, when 
to be had, will be found to remain porous far longer than 
gravel, and also to produce very little dust, and that less 
injurious to the engines than ballast containing sand. 

** The sleepers are all elm and Spanish chestnut, fallen 
and sawn on the premises, and worth from 7d. to 8d. each. 
Ordinary dog-spikes are used, four to each sleeper, in 
securing the rails ; great care requires to be observed in 
proc uring these spikes of first-class quality. 

With the assistance of two labourers, the writer has 
usually laid about thirty yards per day, which includes bring- 
ing forward rails, sleepers, and ballast ; bending, spiking, and 
fishing rails ; p: weking sleepers, top ballasting, and dressing 
off ; equal to abont 5d. per yard for labour. The mate- 
rials, with 12 Ib. steel rails, costingSabout ts. 6d. per yard. 
The line, when laid, costs therefore about per yard, 
exclusive of earthworks and bridges, which his case 
average about 3s. per yard run. 

* The following estimate gives the cost per yard of a 
line about 15in. gauge, to carry one ton per axle, allowing 
an ample margin for emergencies : 


os. 


in 








closely notched up the diagram is not distorted by an 
increased lead, as in the case of the ordinary link motion 
To give the minimum strain on this gear, the valves, which 
are circular, are balanced by a p: ucking ring working against 
the cover of the steam chest, a pin- hole being drilled 
through into the exhaust cavity of the valve, by which any 
leakage of steam past the packing ring, which otherwise 
would destroy the balance, is passed away with the 
exhaust. 

**The boiler is similar to that already described. The 
engine is fitted with only a steam brake. In the first 
engine the writer found the ordinary screw hand brake so 
much too slow in action for such sharp curves, that a 
tender, subsequently built, was fitted with an instantaneous 
friction brake. From the use of the latter the advantage of 
quick action was so apparent that a steam brake only was 
fitted to the engine now under consideration. 

** The safety valve is entirely within the boiler, so that it 
og possibly be tampered with. The draught through 
the lower rows of tubes is insured by a petticoat pipe 
somewhat on the American plan in the smokebox, which 
also acts in a measure as a spark arrestor. There are 
various other details of peculiar design, but they are of 
little practical importance, and will, therefore, not be men- 
tioned. 

‘Two exceptions will be taken to this engine. First, 
that the motion is too near the ground; secondly, that 
there is too liberal a use of cast iron. The answer to the 








Earthwork, 2 cube yards, per yard run... 2 
Bridges, and other stractural works, say ... 1 
Rails, 18 lb. steel, including fishplates “ 3 
Sleepers, Tin. by 24in., by 3ft., 2ft. apart 1 
Ballast, 1 cube yard, per 3 yards run 1 
Laying (including points) and spikes 1 
Extras, say a aes eee ove 1 
Cost of 15in gauge surface line, peryardran 10 


former is that the engine is almost too large for the gange, 
and it was necessary to keep the centre of gravity low; to 
the latter, that the writer is an indifferent smith, but a fair 





a ‘he two locomotives now on the line 
were designed with different objects. The first, an outside 
cylinder four-wheeled tank engine, put to work in 1875, 
was intended to be as handy, compact, and cheap as pos- 
sible. In building it, a good deal of material which 
happened to be at hand was s used rather to the prejadic 2 of | 
appearance to save expense; it has, however, run about 
3000 miles with none but trifling repairs, and has proved 
itself pleasant to handle in every way. This locomotive* 
has four steel tyred wheels, all coupled, 15} in. in diameter, 
with a wheel base of 2 ft. 6 in., and an overhang at each 
end of 2ft. 3in. The boiler is asimple cylinder, with ends 
suitably shaped for attachment to the frame, and contains 
a cylindrical firebox, in the form of a short flue, terminat- 
ing in tubes. The absence of any projecting firebox admits 
of the engine being perfectly balanced on the axles, and 
such a boiler, while capable of making as much steam as is 
required, is not only cheaper in first cost and repairs, but 
much safer, when placed in the hands of comparatively 
inexperienced men, than an ordinary firebox boiler, and 
also far easier to clean. 

‘The springs are rabber blocks, fitted into the horn- 
blocks above the axle-boxes ; it is always asserted that oil 
destroys india-rubber, but this is not practically true as 
regards the very best quality. The blocks in question 
have been moist with oil for six yes ars, and are as good and 
elastic as when first put in, the sole sign of decay being an 
almost imperceptible rounding of the edges 

** The only other peculiarity worth notice, 

allowing the conne:ting-rod brasses to turn in their straps. | 
These latter are bored, instead of slotted out, in the direc- | 
tion of the length of the rod, the brasses being shaped | 
circular to fit; this enables the latter to accom moc late | 
themselves to the varying transverse parallelism between | 
the axles and the frame, due to the unequal rise and fall of 
the springs on opposite sides, thus avoiding all twist on the 
slide-bars, the cu tiag of which was a constant source of | 
annoyance till the above pl n was tried. | 
Tbe maximum speed attained over a measured eourse, 
taken with a stop-watch ani checked by a revolution indi- | 
cator, is 23 miles an hour, the motion at that speed being 8 
perfectly steady. With a tender attached, continous runs | 
of an hour have fre juently been m ade at an average speed 
of 10 to 11 milesan hour, the rate on the straighter parts 
of the line being 15 to 18 miles an hour, reduced to seven or | 

eight on the sharp curves. The writer considers that on 
any gauge the maximum speed, if the road be good, may | 
be as many miles an hour as the gange is inches wide, and | 
half this for goods traffic. The rule, however, does not at | 
present apply to gauges over 5 ft. 

The second locomotive, constructed by the writer, was 
designed as an engine suitable for military railways, to 
afford great power on a narrow gauge, and able to take 
very sharp curves, at the same time avoi ling the complica- 
tion of the double bogie system, without making the weight 
on each axle too great. 

“This engine has six cast-steel wheels, all conpled, each 
pair of wheels being keyed on a hollow axle, within which 
are axles coupled at their outer ends by cranks and | 
coupling-rodsin the usual way, and running in ordinary | 
bearings. The middle hollow axle is capable of sliding 
laterally on its inner axle, but cannot revolve on it. The | 
leading and trailing hollow axles are internally larger than | 
their inner axles, to which each is connected by a central 
ball-and-socket joint, so arranged as to leave the hollow 
axles free to radiate in any direction, but compelling them 
to revolve with the inner axles The middle hollow axle is 
connected with the leading and trailing hollow axles by iron 
straps and links, so designed that when it slides laterally, 


»comotives.— 








is the plan of 
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as is the case on entering a curve, the other two hollow 
axles with their rezpective whe ls are radiated truly to 
the curve, no matter what may be its radiu-, providing it I 
is w thin the limit of os lateral travel of the centre axle. | i 


‘ The space between the frames being thus occupied, the 
valve gearing is necessarily outside; and to avoid over- 


hung eccentrics, a modification of Brown's valve gear, 
designed by the writer, is adopted ; the arrangement being 
somewhat similar to what is known as Joy’s gear. One 


F 
t 


advant ge of this type of vs alve gear is that it gives a con- 
stant ver the travel of the valve, so thit when 





lead, what 


view on page 60. | 





* See perspective 





| by others of 
2 ft. Gin. by 5 ft. inside, the sides are framed together inde- 
pendently of the wagon itself, en, is constracted flat, 
with a rim 1 in. high. i 
call them, 
used either with or without them ; 
able, any number of tops can be put on to one wagon to 
make it of the desired depth. 
tops can be easily removed. 


and they are constructed to carry a maximum weight of 
the c ay of the gange, one wagon was built 6 ft. long, 


which will 
convenient than the smaller ones; so far as stability is 





seems the best for floor area of small wagons, 
the gauge by four times the gauge inside. 


passenger c irriages ; 


f 


carriage is 
sixteen 
over the bogies 
so diminutive, there is ample room for four tall men with 


stated above, 
5 tons to 7 tons; all springs are india-rubber 
th 

1 


side springs, 


saved, andthe simple pin, if made stout, answers the pur- 


moulder. 

‘*He would not, however, advucate this type of engine 
except for special purposes. Four-wheeled simple engines 
are the best and cheapest for light lines, and, no doubt, if 
makers had orders enough, they might t iro out these with 





t in. , 5in., and 6 in. cy linders , as low as 2001., 300/., and 
L00l. 
Annexed are given the dimensions of the engines above 
described : 
No. 1. No. 2 
Diameter of cylinders 4 in. 5 in. 
Length of stroke... 6 in. 7 in. 
Diameter of wheels... 15} in. 14 in. 
Wheel base 2 ft. Gin. { ft. 6 in. 
Number of wheels ... 4 6 
Length over buffer planks 7 ft. 9 ft. 
Overhang ateachend ... 2 ft. 3in. 2 ft. 3in. 
Width over 2 ft. 3 in. 3 ft. 9 in. 
Length of boiler 4 ft. Gin. 6 ft. 6 in. 
Diameter of do... ... a+ 22 in. 24 in. 
- firebox flue 11 in. }4} in. 
Number of tubes (1} in.). 23 42 
Heating surface... 23 sq. ft. 95 sq. ft. 
Grate area 14 sq: ft. 2 sq. ft. 
Weight in working or ler Pic —_ sewt. 2tons 10 cwt 
Working pressure ... Ib. 150 lb. 
Net tractive power . 500 ) Ib. 1200 Ib. 





As regards the heating surface, it will be noticed that 
that of the lesser engine is very small. This was owing to 
faults in the design, as it might easily have been consider- 
ably more without enlarging the boiler. This engine has, 
however, frequently ran for an hour continuously with a 
train, and kept steam well; but the following will be 
found a good rule for pr oportioning the heating ‘surface of 
such engines : Multiply the diameter of the cylin ler by the 
stroke, both ininches; twice the result will be an ample 
number of square feet of heating surface. Once anda 
half will do very well for ordinary purposes. Any difficulty 
in getting up steam may be obviated by a few feet of stove 
pipe inserted in the chimney. 

‘Wa g ms and C _— yes.—The wagons at first built for 
the line held only eigl nic feet, and have been replaced 
larger size. The present ones measure 





These sides, or ‘‘ tops’’ as the men 
ay the wagons can be 
and being interchange- 


are about 1 ft. deep, 


To empty the wagons the 


ys; Ti 1e weight of the wagons varies from 4 cwt. to 5 cwt., 


2 tons, 15 ewt. fo one ton being the usual load. To show 


hold 30 ewt. of soil or sand, but it is found less 


soncerned, however, 6ft. by 3ft. would be quite admis- 
ible. The rule of Mr. Spooner, of the Festiniog Railway, 
viz., twice 


- Be ‘sides wagons, the writer has built a brake van and 
the former being fitted with a power- 
al and instantaneous foot brake. One of the carriages is 
ypen, and holds eight persons; the other* is closed, and 


* Of this carriage we give engravings on page 69. ‘The 
19 ft. Gin. long by 3ft. Gin. wide, and seats 
persons, namely, twelve inside and four outside 
In each compartment, though apparently 


The wheels are 13} in. in diameter of chilled cast 
One wheel is loo-e on each axle, the others are, as 
forced on with hydraulic pressure of from 
Between 
1e body and the bogies is the centre spring of rabber 
in. deep, and 4 in. in diameter round the bogie pin, and 
about 12 in. from the centre, and 2 in. deep, 
yrevent undue oscillation. It will probably be noticed 
that the body and bogie are not connected by the usual 
mall and cup centre. This was omitted because expense is 


1ats on 
ron. 





holds sixteen, twelve inside and four eulelde over ,the 
bogies. The seats are all transverse, seating two abreast. 

**The wheels are mostly 13} in. in diameter, one wheel 
on each axle being loose, the other forced on by hydraulic 
pressure of from 5to7 tons. The axles are all 1} in. in 
diameter in the bearings and wheel bosses, and 2 in. where 
not turned. All wheels fitted during the last two years 
are chilled iron, cast at the writer’s foundr 

‘ Most of the axles are lubricated from ~a by a sponge 
in a small oil vessel; the axle-box is of peculiar design, and 
fitted with an india-rubber spring. The hornblocks axle. 
boxes, and oil covers fit together as they come from the 
foundry, and are held together by a bolt, after the insertion 
of which no part can get loose. These boxes cost 5s. each, 
of which ls. is for the rubber spring, and 6d. for the bolt. 
They only require lubricating every month or so. 

* The buffers and couplings are central ; a single cast- 
iron buffer, having a coupler of the same metal hinged to 
it, being bolted to each end of the wagon by two through 
bolts, which also hold the frame (of wood) together. ‘These 
buffers are extremely simple, consisting only of two cast- 
ings andapin. They ure self- -coupling or not as desired, 
and when set not to couple, the driver can, by a smart tap, 
bring the coupler down into the coupling position. 

** The wagons can be fly-shunted either when the engine 
is drawing or pushing, the couplers sliding out later. ally 
a3 the wagons diverge on different lines. The writer has 
also at work a wrought-iron self-coupling buffer, designed 
fora narrow-gauge line of the Birmingham Corporation, 
where it is fitted to all the rolling stock. In this case, 


however, the wagons cannot be fly-shunted without 
uncoupling. In the bogie stock the buffers are fitted to 


the bogies. The writer's principal aim has been to make 
the wagons as cheap and simple as possible, the cost being 
about 25s. per hundredweight. Iron wagons, no doubt, 
offer advantages in certain cases ; but weight for weight 
they are scarcely so strong as those of wood; a light iron 
or steel body, however, wears well. Tipping wagons are 
of doubtful advantage on small lines, if the material has 
to be moved far, as they do not hold more than half the 
load of a good box wagon. 








ANTHRACITE COAL BREAKER. 





Ve publ -k a two-page engraving of an 
anthracite ¢ eted on the Hammond and 
Connor Col 1 yey Creek in Pennsylvania. 
The description of this breaker will be given in a future 


number. 


Tue Buenos Ayres INTERNATIONAL EXHIBITION OF 





Macuinery, & .—Mr. John Hayes, C.E., of 27, Leaden- 
hall-street, the representative of this Exhibition i in England, 
informs us that he has now received instructions from 


Buenos Ayres, to the effect that it is definitely arranged to 





open the Exhibition on February 15, 18323 a copy of a 
decree by tue Argentine Government, granting the use of 
the Plaza ‘*‘ Once de Septiembre,’’ in which to hold the 
Machinery Section of the Exhibition, and which is signed 
by the President of the Argentine Republic, has also been 
forwarded to Mr. Hayes by the Baenos Ayres Commis- 
sioners. 


p LAUNCH OF THE GUION LINER “ ALASKA 
—As fate would have it, arrangements were made for the 
launching the great iron screw steamer Alaska, which 
Messrs. Elder and Co. have bad on the stocks for some 
months, at the same time as the Peter the Great was banked 
in mid-stream almost within her launching range early 
this afternoon. This great steamer, built for the Guion 
Line, is a vessel of well-nigh 800 tons, and her launching 
weigh t may be taken at something like 5000 tons, so that 
the pressure exerted on the launching ways was much 
more than has usually to be calculated for, even in the case 
of very big ships. ‘The dogshores having in due course 
been removed, and the last release having been given by 
the Hon. Miss Paget (daughter of Lord Alfred Paget, 
who was also present as a guest of Mr. Pearce), the mighty 
mass of inert matter began to move riverwarids. At first 
the Alaska got away very nicely, and seemed likely to 
make a most successful launch, when it was observed that 
the ways were giving forth a most unusual volume of dense 
smoke ; and although for a time she had had considerable 
‘way” on, she eventually came to a dead stand, to the 
great surprise and regret of some thousands of people, 
including the builder, Mr. Guion, and other representatives 
of the owners, and all the heads of the departments of 
Messrs. Elder and Co.’s immense establishment. rhe sur- 
prise was all the greater when it was observed that the 
vessel had got such a momentum that she was able to get 
on her way at least 120 ft. Most fortunately she was still 
resting on the launching ways when she came to rest, so 
that she does not seem to run any risk at low tide. What 
was the real cause of the mishap does not seem to be known. 
It may have been too little incline over the second and con- 
cluding portion of the journey to the water, or too little 
breadth of surface in the w: ays, or, what is more likely, a 
deficiency of lubricating power in the unguent or soupy 
material with which the ways were coated. Strenuous 
efforts were on Wednesday being made to get ready a new 
and complete system of shoring and new lanne hing waysin 
order to make anothe r trial to get her into the water at 
yesterday morning’s tide. This is the mostserious mishap 
that has ever occurred in connexion with a launch in 
Messrs Elder and Co.’s shipbuilding yard. 


ATTEMPTE 


pose very well on such light stock. The we ight of this 
carriage is slightly over a ton, being about equal, in fact, 
to a load of sixteen average passengers. It will thus be 
geen that the dead weight per passenger is very low. 
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| THE ANTHRACITE COALFIELDS OF PENNSYLVANIA; COAlI]! 


(For Notice) see 
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OAL|BREAKER AT THE HAMMOND AND CONNOR COLLIERIES. 


For Notice gee Page 66.) 
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EXAMINATION OF APPLICATIONS 
FOR PATENTS. 

OnE objection that has been urged against reduc- 
tion of the stamp duties charged on patents is that 
it would result in the patenting of many more old 
and useless inventions. 
strongly urge this objection, admit that intending 
patentees are open to conviction when it is demon- 
strated to them that their inventions have been 
anticipated, or are useless, 

At the present time the preliminary examination 
of applications for patents in the United Kingdom 
does not extend to the questions of novelty or 
utility. In an extreme case, where it is considered 
the provisional specification filed by the applicant 
for a patent does not disclose ‘“ any manner of new 
manufacture,” the law ofticer will refuse to allow 
provisional protection, and no doubt in some few 
instances such protection has been withheld where 
it ought to have been granted. In this respect 
much depends upon who happens to be the law 
officer. Some law officers have been crotchety, 
and such men naturally resent any attempt, how- 
ever reasonable, to induce them to eat their own 











But even those who most | 








words, even though these words may have been based 
on hasty and inaccurate judgment. Incompetent and 
pigheaded officials are not unknown in other coun- 
tries where preliminary examination obtains, notably 
in the United States and in Germany. Now one of 
the problems foremost in point of importance that 
had to be solved by the Patent Congress in Paris, 
in 1878, was the best mode of reconciling the many 
conflicting views as to preliminary examinations. 
Numerous proposals were submitted on this point, 
and in the end the congress adopted—on the 
motion of Mr. Lloyd Wise, supported by gentle- 
men of great experience in the working of the 
United States and other systems—a modification 
of the proposal that had previously been sanctioned 
in this country by the Institution of Mechanical 
Engineers, the Society of Arts, the Association for 
the Reform and Codification of the Law of Nations, 
the Foremen Engineers, and others. This proposal, 
which we have repeatedly advocated, and which is 
based on the assumption that the final or complete 
specification is to be filed before instead of after 
the sealing of the patent, is this,—that, after the 
filing of the complete specification, the Patent 
Office should examine it, having regard exclu- 
sively to the points: («) Whether the specification 
is clear. ()) Whether the invention is contrary to 
public morals. (+) Whether the invention is want- 
ing in novelty, regard being had solely to prior 
publications in the Patent Office; that no adverse 
report of an examiner, even with a right of appeal, 
should preclude an applicant from obtaining a patent 
at his own cost andrisk, and further, that reports con- 
taining opinions of Patent Office authorities should 
not be made public, but that opportunity should be 
given tothe applicant of amending his specification, 
by inserting reference to matters discovered by the 
authorities, with a definite statement of what he 
nevertheless claims. 

Now there is reason to believe that many have 
failed to realise in their mind’s eye what would be 
the probable effect of such a system in practical 
working. We propose therefore to afford briefly an 
explanation calculated to make the matter perfectly 
clear. As is well known, it is even now not unusual 
for a patentee in his specification to refer to prior 
patents for the purpose of more clearly defining the 
precise limitsof hisinvention, This is done, not under 
compulsion, but at his own will, for his own benefit, 
because that course shuts the door against any one 
who might afterwards attempt to upset his patent on 
the ground that it included as new something already 
described in a prior patent specification. Whether 
the difference between the two things is or is not 


| sufficient to support a patent at law may sometimes 


be questionable. ‘This is a point which in the United 
States and in Germany the examining authorities are 
supposed to determine. The result is that whereas 
many patents are nevertheless granted that could 
not be supported in a court of law, on the other 
hand many are refused that ought to be granted. 
Of course the applicant for a patent has the right of 
appeal from the decision of the primary examiners, 
if he is able and willing to pay for the luxury. In 
short, it amounts to this, that when a patent is 
granted it issues with a misleading appearance of 
indisputability, although in fact it is, after all, as 
much open to question as an English patent that 
has not uudergone any such process of examination. 
Where the patent is granted, however, the claims 
have often been cut about considerably to satisfy 
the crotchets of the examining authority, and this 
process not infrequently has had the effect of greatly 
reducing the value of the grant, for the authorjties 
cannot by any means be accused of infallibility. 
But if the applicant is not willing to be dictated to 
by the examining authority of first instance he must 
be prepared to go through a species of lawsuit 
before his patent issues. This involves of course, 
in the majority of cases, the payment of fees more 
or less considerable for professional assistance, with- 
out which the inventor would, generally speaking, 
have less than a poor chance. ‘Therefore no doubt 
a rigorous system of preliminary examination by 
authorities armed with arbitrary powers is calculated 
to prove highly remnuerative to competent patent 
agents though costly totheir well-to-do clients andan 
insurmountable barrier to many inventors of small 
means. Let us suppose that an inventor applies 
for a patent for the tubes for steam boilers aud the 
like, represented in our sketch Fig. 1, wherein a is 
a tubeplate, ) a pendent tube closed at bottom, 
and hanging down into the furnace, firebox, or flue, 
and ¢ an inner tube of smaller diameter, open at 
both ends, and provided at its upper end witha 





trumpet-mouth d or enlargement to prevent inter- 
ference of the ascending currents of steam and water 
with the descending water. Let us further assume 
that he makes two claims, thus: ‘‘ Having described 
the nature of my invention and the manner of car- 
rying it into practical effect, [ claim, ]st. The use 
or employment, in apparatus for heating fluids, of 
one tube within another, for the purpose of sepa- 
rating the ascending and descending currents from 
each other, substantially as described. 2ndly. The 
use or employment, in apparatus employed for 
heating fluids by double tubes, of trumpet-mouths 
or equivalently formed guides or deflectors for the 
purpose of preventing the interference of the 
ascending and descending currents with each other, 
and insuring a steady and sufficient circulation 
through the tubes, substantially as described.” 


] 
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Let us furthermore assume that, on investigation, 
the Patent Office authorities discover in a patent 
specification, No. 6128, A.D. 1831, an arrange- 
ment such as Fig. 2, and in the Mechanic's 
Magazine, No. 1671, for August 18, 1855, an arrange- 
ment such as Fig. 3. Now, in the United States, or 
in Germany, it would be open to this authority to 
say ‘‘Claim 1] is anticipated by specification No. 
6128, A.D. 1831, and claim 2 by description in the 
Mechanic's Magazine of August 18, 1855, The 
patent is refused.” In such a case the applicant’s 
alternatives would be to appeal or to go without a 
patent. The appeal might succeed or not, for, be 
it remembered, the full practical importance of a 
seemingly small difference in construction is not 
always apparent to one who has nothing but a 
drawing and description to judge by. The risks of 
error and iuvjustice are very great. And thus the 
public may for a long time fail to realise the advan- 
tages of a very valuable invention. The example we 
have taken by way of illustration is that of a well- 
known invention of great merit, and Figs. 2 and 3 
show what was the state of public knowledge when 
that invention was patented. Had there existed at 
that time such an examination system as proposed in 
Patent Bills introduced by the late Government, it 
is very probable the result would have been such 
as we have above indicated. After an invention 
has been thoroughly tested, and not till then, 
can its merits be truly appreciated, and, usually, 
not till then can a sound judgment be given 


as to its sufficiency to support a patent. Now, 
according to the mode of procedure we 
advocate the patent would not be refused. But 


the Patent Office would report to the applicant 
after this fashion . ‘+ Applicant is referred to speci- 
fication No. 6128, A.D. 1831; also t» the descrip- 
tion of Barran’s boiler in No. 1671 of the Jlechanic’s 
Magazine for August 18, 1855. These prior arrange- 
ments must be mentioned, and the claims restricted 
accordingly.” Then the applicant could at his 
option abandon his application, or amend bis spe- 
cification, say, for example adding to it words to 
the effect we shall now give in italics: ‘“* Having 
described the nature of my invention, and the 
manner of carrying it into practical effect, J would 
have it understood that I do not lay any claim to 
novelty in respect of the mere employment of one tube 
within another for the purpose of separating the 
ascending and desce nding currents From each other, 
as such an arrangement is, Iam fully aware, described 
in the specification of Perkins’s patent, No. 6128, 
A.D. 1831. Nor do I claim as new the use of a 
trumpet-mouthed tube in the opening leading from 
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the interior of a boiler to the interior of a suspended 
water box as in Barran’s cup surface boiler, shown in 
the * Mechanic's Magazine,’ No. 1671, for August 18, 
1855. But what 1 do claim is.’ Here might pro- 
perly follow the second claim, as given above, the 
first claim being omitted. 

Now the advantages of such a plan will be 
manifest. The inventor is not left to go on in the 
dark and claim more than he would wish to claim, 
regard being had to the state of public knowledge 
at the date of his application, hence the grievance 
would be met of those who now complain that the 
Government takes their money and renders no 
assistance, but gives them a patent for an old 
thing without any warning. Also the patentee’s 
interests would not be prejudiced by any official 
notification upon his patent or on the records ; and 
there need be nothing to show that he had not of his 
own free choice originally mentioned these prior 
inventions in his specification. On the other hand, 
the public could not complain, for the specification 
on its face would clearly indicate how much and how 
little the patentee was entitled to, and they would 
know at a glance exactly what it was they would 
not be entitled to do without the patentee’s autho- 
rity. If the prior matter amounted to a full and 
exact anticipation, the applicant would abandon his 
application. Even if he did not, he could do no 
harm, for the specification would itself show the 
worthlessness of the patent. 

When the subject was discussed at the Society of 
Arts in 1877, Mr. Mundella, M.P. (who was a 
member of the Select Committees of 1871-2), said 
he objected to any examiner rejecting a patent for 
want of novelty, because some of the most useful 
inventions had been rejected by experts in the trade 
on the very same ground. It was always the reception 
of a good invention, “Oh! this is nothing new.” 
He mentioned the case of a man who had worried 
his brains for years, and beggared himself, in pro- 
ducing an invention which everybody laughed at — 
‘Yownsend’s needle—and it was some years before 
it was appreciated; but it had revolutionised the 
knitting trade of the whole world, and abolished 
three-fourths of the complicated knitting machinery. 
We need scarcely say many other cases could be 
cited. As has often been pointed out, Prussia refused 
Dr. Siemens a patent for his regenerative furnace, 
and also Mr. (now Sir) Henry Bessemer’s applica- 
tion in respect of the Bessemer process. ‘The reason 
these cases happen to be so frequently cited is not 
because they are isolated ones, but bevause the 
inventions were of such special importance and value. 

At the meeting of the Institution of Mechanical 
Engineers in 1875, Dr. Siemens spoke favourably of 
the proposal noticed above. And Mr. Hinde 
Palmer, Q.C. (a member of the Select Committees 
of 1871-2, and whose name is on Mr. Anderson's 
Patent Bill of this year), speaking at the Society of 
Arts, in 1877, on Mr. Lloyd Wise’s resolutions 
regarding the same proposal, remarked that if 
the inventor were willing to take his patent in that 
form, if it was done at his own risk, he did not 
see why it should not be allowed; after all, it 
would only come to this, that the reeitals in the 
specification would contain reference to previous 
specifications on the same subject-matter, and it 
would make the specification clear by showing what 
he claimed out of the whole thing as purely novel. 

We allude to the above observations by prominent 
members of the Select Committee, whose report has 
had such immense intiuence on public opinion regard- 
ing patents to show that the proposition we have 
frequently advocated is one that has successfully 
stood the test of examination by leading authorities, 
and is therefore at least well deserving of a trial. 
It is designed to afford a happy medium between 
‘no examination” on the one hand, and “ examina- 
tion with arbitrary powers” on the other. 


THE AMALGAMATED ENGINEERS. 

Tue Thirtieth Annual Report of the Amalga- 
mated Society of Engineers is most valuable and 
interesting, and for many reasons deserves more 
than a passing notice. It is not only a record of 
its doings during the year 1880, wherein is given a 
full and accurate account of its finances for the 
past year, but it contains sufficient materials where- 
with to review its whole history during the thirty 
years of its existence. Speaking of 1879 the 
secretary says that it was “the darkest year of all 
our life.” Towards the close of it the members 
were looking forward hopefully to better times, 
and to some extent they were not doomed to dis- 





appointment, for the report states that the “ posi- 


tion of the society was infinitely worse than we 
find it at the end of 1880.” So far the statement 
made in the last report that 1879 was “ the blackest 
year in all our history” stands good—fortunately 
for the society. , 

The report for 1880 contains 376 pages, and 24 
pages of introductory matter, including tables and 
summaries of the financial transactions of the 
society from 1851 to the close of 1880, both inclu- 
sive. The branch and district reports occupy 257 
pages ; in these are given full details of the income 
and expenditure of each branch and district office 
separately ; these accounts are afterwards tabulated 
soas to present a bird’s-eye view of the whole—the 
items being arranged under distinct heads—which 
classified abstract occupies 20 pages. The list of 
the names of recipients of benevolent grants, 
together with the particulars relating thereto, in 
each case covers 26 pages; the list of deceased 
members and their wives fills 16 pages ; the list of 
new members admitted and of those excluded 
during the year fills 22 pages ; the remainder being 
taken up with various matters of special interest to 
the members. 

At the end of 1880 the Society had 405 branches, 
being a gain of four during the year—two of the 
new ones being in America and two in England. 
The several branches of the Society are thus dis- 
tributed: England, 293; Scotland, 41; Ireland, 
14; Australia, 9; Canada, 6; New Zealand, 4 ; 
Queensland, 1 ; India, 1 ; United States, 32; Malta, 
1; Turkey, 2; France, 1. It will be noted that 
the trade union proper—in the sense in which it is 
understood in this country —finds no permanent 
home in Russia, Austria, Germany, Belgium, or 
Switzerland ; and the one in France is sustained 
by English members. Whether the absence of this 
type of association from the countries named is 
due to political causes or to differences in the 
social condition of the people, is not quite clear ; 
but the fact remains that even in Germany, the 
home of the earlier guilds, there are no distinctive 
combinations of the class under review. 

At the close of last year the Society had 44,692 
financial members; at the end of 1879 it had 
44,087; showing an increase during the year of 
605 members. This number does not, however, 
include those “on travel,” so that the report esti- 
mates the present strength of the Society at 45,000, 
The total number of new members admitted during 
the year was 2079, or 824 more than in 1879. The 
exclusions number 1765 only, being fewer by 1111 
than in the previous year. These facts are quoted 
yy the secretary to show that the action of, and the 
benefits conferred by the S« ciety, * has inspired con- 
fidence in non-society men, and restored faith to 
doubtful members.” It was explained in the report 
of 1879, when the members had decreased by 721, 
that many of the exclusions were temporarily only, 
by reason of arrears, or members being on travel in 
search of employment, and by the light of later 
experience the explanation seems to have been a 
correct one. 

The net income for the year was 128,(47/. 15s. 6d., 
being less than in 1879 by 7180/. This decrease 
was due to the fact that fewer levies were imposed 
last year than in the year previous. The report 
points out that the income of the Society is never 
“a fixed quantity, which could not be exceeded,” in 
evidence of which it mentions that the income of 
the Society during the blackest year in its history 
exceeded that of any other year. This elasticity is 
one of its elements of strength, financially ; but it 
has also another aspect, namely, that the better 
class of members are sometimes taxed most heavily, 
and indeed unduly. The chief sources of revenue 
—exclusive of remittances from branch to 
another, or to and from the general council—were 
as follows: 


one 


x s. d. 

Contributions, fines, and levies 120,414 14 8 
Entrance fees, and proposition 
money eve ~ sen see 
Rules, cards, reports, emblems, 
and shop lists i oss 
Bank interest, lodges, and general 
fund ann sia } ia 
Cash returned, benefits overdrawn, 
and overcharges ... “a haa 
Errors, surpluses, and miscella- 
neous 
Balances from 


2,712 18 6 
pom 17315 8 
4,032 11 1 
603 11 11 
1,5 7 8 
ll 9 3 
127,904 8 9 

The remainder, 83/. 6s. 9d., was from remittances, 

and a contribution from trade societies in Australia. 


closed lodges. 





This enormous annual income shows that the 
members have faith in the bond fides of the Society, 
and that they are prepared to stand by it at almost 
any cost. 

The total expenditure of the Society for the 
year was 138,620/. 2s. 1d., exclusive of unacknow- 
ledged remittances ; or inclusive of those sums 
139,090/. 2s, 1d.; being an excess of expenditure over 
income of 11,043/. This shows a decrease of 
expenditure amounting to 106,736/. 9s. 9d. as com- 
pared with 187%, when it rose to the unparalleled 
sum of 245,826/. 11s. 10d. The principal heads 
under which this large amount was expended were 
the following : 


Donations or out-of-work benefit, 
travelling relief, &c. = .. 36,855 8 8 

Sick benefit, sick stewards, and 
medical certificates 


94 202 
... 24,202 
Superannuation allowance to aged 





members ... ‘on ae -. 20,958 3 7 
Accident benefit, total or partial 
disablement ne ea . 1,900 0 0 
Funerals—members and members 
wives m jae -- 6553 0 0 
Grants from the benevolent fund 
todistressed members __.. .- 347311 4 
Loss of tools, grants, their own 
and other trades, &c. : 4.34412 6 
Total paid for benevolent purposes 118,287 7 11 
Of the above amounts several items deserve 
special notice : (1) Donation benefit shows an 


enormous expenditure, notwithstanding the partial 
revival of trade, for to the sum named under this 
head must be added a large proportion of the 
sums granted from the benevolent fund—the two 
combined amounting to 60,3297. (2) Sick benefit 
absorbed a very large sum, especially when the pre- 
ceding is taken into account, and taking into con- 
sideration the total amount paid away in the shape 
of (3) superannuation it is still more striking ; the 
latter absorbing no less than 20,958/. 3s. 7d., or 
nearly 21,000/. ; almost a sixthof the entire income. 
This is the benefit of all others that causes anxiety 
to the well-wishers of such associations, and it is 
the point that has been most attacked. Whatever 
views men may hold as to these unions on economical 
grounds no one can desire that they should fail in 
this respect. 


In addition to the foregoing the sum of 
5257/7. lbs. 4d. on “contingent benefit,” meaning 
either strike pay, or payments to members on 


account of disputes of one sort oranother. To this 
must be added as in some way connected with purely 
trade purposes, the sum of 430d/. 5s. “ grants 
to our own trade.” In 1879 the two amounts com- 
bined was 30,4017. 19s. 4d., showing a decrease of 
expenditure with respect to this benefit of the 
Society alone of 29,858/. 18s. The report of 1879 
characterised the items under these two heads as 
being “an enormous development of the purely 
strike expenditure of the Society ;” last year with 
better trade it fell almost to its normal condition, 
showing that depression in the labour market instead 
of diminishing strikes tends to provoke them ; and 
yet, as is well-known, strikes in the face of a fall- 
ing market are nearly always disastrous. 

The expenses of management in a society of 
such gigantic proportions as that of the Engineers, 
with 405 branches spreading all over the United 
Kingdom and our colonies, must necessarily be 
great, though, as the subjoined figures show, they 
are not extravagant. The following summary 
gives the total cost in connexion with the whole of 
the branches, district offices, and the central office 


in London : 
Salaries : 2 «s. 4. 
405 branck. secretaries, general, 
and district secretaries 4 
Branch treasurers, and auditors 
of branch and office accounts 
Other branch officers and sub- 


2946 0 9 


981 3 4 


committees ove ani -- 1716 510 
Central and district local com- 

mittees ... maa i - 618 4 8 
Local council meetings and sub- 

committees eee o -. 39319 6 
Delegations and loss of time on 

Society’s business 10815 7 


Banking expenses, treasurers, 
and trustees ‘ aes ; 
Printing and stationery, inclusive of 
books and reports ... we 
Postages, parcels, telegrams, money 
orders, &c. R nae 
Rent of lodge rooms, general office 
ard district offices, including fuel, 
gas, rates and taxes, insur- 


{80 13 0 
3,934 0 0 


oe ove eo 764 8 6 


1,836 4 8 





ance, &c. eco igs 
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£s 4 


Expended on property, furniture, 
i ; 53412 3 


repairs, &c. 


Bank failures, depreciation of cur- 


rency, deficiencies, errors, &c. ... 287 9 11 
Branch removals ove wn 1216 4 
Law expenses eee eve 6211 2 








14,977 5 6 

The balance is made up of cash returned, and of 
remittances unacknowledged. <A portion of the 
above is returnable as income for reports, rules, 
curds, shop lists, &c. The total cost, after making 
reductions of such sums as can scarcely be put 
down to management expenses, will be about 10 
per cent. of the income. It is somewhat remark- 
able that the entire law-costs for the year was but 
62/7. 11s. 2d.; and not a single item is put down 
as losses through embezzlements or fraud of any 
kind. 

The general office accounts are given separately, 
although the disbursements are included in the 
foregoing. The income amounted to 5805/. Os. 3d.; 
balance, 1879, 334/. 13s. 3d.: total, 62207. 13s. 6d. 
This amount was contributed by 29 branches; one 
branch, Crewe, sent 500/.; one 4001, ; 22 sent 2007. 
each; two 150/. each; one 154/.; one 128/.; and 
one, Dublin, 10/. The balance was made up of 
sales of goods. The expenditure amounted to 
57271. 15s. 1d. This included payments for 239 
council meetings, and three meetings of committees, 
3U3/. 19s. 6d. General secretary, salary, 208/.; two 
assistant secretaries, 260/.: other office assistance, 
B4/. rent, rates and taxes, fuel, gas, and 
insurance, 164/. 10s. 3d.: delegations, 44/. 15s. 5d. ; 
and 36 district committee meetings, 103/. 17s. 4d. 
The remainder was for printing, stationery, post- 
ages, and miscellaneous, all of which are par- 
ticularised, but need not here be quoted, as the 
items are included in the general accounts. 

The cash balance in hand at the end of the year 
was 130,074/. Os. Sd.; at the close of 1879 it was 
141,116/. 6s. 10d.: showing a decrease of 11,0427. 6s. 7d. 
on the year. To this balance must be added the 
sum of 13,373/. lZs. 7d., being the arrears of the 
several branches, so that the total worth will be 
143,447/. 12s. 10d., exclusive of branch and general 
office property, and stock of various kinds. The 
arrears and property may be regarded as assets as 
against any accruing liabilities that may be out- 
standing. 

The gross amounts paid away as benefits during 
the thirty years of its existence as an amalgamated 
society are thus summarised: 


Total cost of management 





15s. ; 


Per Member. 


Donation (out-of-work £ Se a -& 
benefit 1,001,582 33 9 3} 
Sick benefit ... $16,219 13 12 54 


Superannuation allow- 
192,185 5 510} 


ance ... 
Accident benefit = 34,400 1 4 13 
Funerals — members 

and their wives... 132,272 45 5) 
Benevolent grants to 

distressed members 46,875 1 5 63 


Assistance to our own 
and other trades 47,812 aS 
1,871,345 6010 64 


Figures such as these need no comment, for they 
ik for themselves; it is an evidence of self- 
help of which the Society may well be proud. 

The death-roll for 1480 was not quite so heavy as 
in 1879: but records a list of 487 members, and of 
285 members’ wives. Lung and _ heart 
appear to be the chief cause of death in this trade ; 
sixteen were carried off by paralysis. The ages, 
however, were rather above the average, the men 
being 435 and the women 41. The total number 
assisted out of the benevolent fund was 1291 ; of 
these 1/2 were under 3) years of age, 9U0 were 
between the ages of 30 and 55, and 11 were above 
that age, and under 8). 

Speaking generally of the past year the general 
secretary says: “Upon the whole 1880 may be 
looked back upon with a tolerable amount of satis- 
faction, for though we come out of it with a 
reduced balance, it has brought with it much 
improvement, and many changes for the better.” 
And the members are urged to make the Society 
a kind of “eniployment agency” as well as “a 
reliable provider of benefits.” 

With regard to the late depression in trade and 
its partial revival, and also as to foreign competi- 
tion, the report has much to say; the effect of the 
partial revival is seen in the gradual decrease of 
members on donation; starting in January with 4737 
in receipt of this benefit, the number diminishes 
mith by noath until the end of the year, when there 


Grand total ... 


sp 


diseases 











2014 on the books. It is then shown that 
there is a real and very material increase of foreign 
trade in engineering work; and also that the 
number of skilled artisans who have emigrated to 
America in consequence of the state of trade at 
home “is larger than it was before.” Their own 
members in Canada and America have nearly 
doubled in two years, 1879-80; the major portion 
of whom have left England to seek new homes in 
the Dominion and the States, and in time to become 
our competitors. 

Altogether the report is instructive and valuable, 
the facts and figures are clearly and methodically 
arranged, and the tables are so carefully adjusted that 
there is no difficulty in comprehending their mean- 
ing, or the conclusions they are intended to convey. 


were 








PRIVATE BILL LEGISLATION. 

Tu interest in the proceedings of the Com- 
mittees of the House of Lords has during the last 
few days centred in those presided over by Lord 
Monteagle, before whom the Metropolitan Bridges 
Bill, the objects of which were fully described 
on page 520 of our last volume, was fought out. 

One opponent, the Metropolitan District Railway 
Company, was settled with very early in the day, 
the Committee unanimously deciding that they 
had no /ocus standi under which to put forth their 
complaint, that of consequential damage arising 
from the diversion of traffic brought about by the 
site chosen for the new Putney Bridge being some 
little distance above that of the existing structure, 
thus rendering the approach to their station, now 
on a main thoroughfare, nothing more than a cu/ 
d ace, 

The Wandsworth District Board of Works did 
not oppose in the Lords, though in the Commons 
they, under the generalship of Mr. Bidder, Q.C., 
made a most desperate though futile resistance to 
the construction of the south approach to Batter- 
sea Bridge on a slight curve, instead of in line with 
the axis of the bridge, which they contended was 
the correct course, and to obtain which they were 
prepared to subscribe handsomely. 

The only other opponent was the London Gas 
Company, who grounded their opposition to the 
proposed bridges on two grievances; one being that 
Clause 28 in the Bill prevents any corporation, 
company, or person interfering with the road of 
footway of new Putney Bridge without the con- 
sent of the Metropolitan Board of Works; this 
clause they consider an infringement upon the rights 
Parliament have granted them generally over roads, 
&ec., in their district, which extends from the 
Middlesex shore to the centre of the river, and, 
therefore, includes half of the new bridge, but on 
the other hand they admit that though the existing 
bridge is under the same conditions they do not at 
present light it. 

The other grievance was that the space proposed 
to be given up in the new bridges for the purpose 
of laying gas mains was wholly insufficient, having 
in view the probable increase in the demand for gas 
in future years. The space occupied in old Battersea 
Bridge, but now discontinued on account of the 
ricketty state of the structure rendering it impos- 
sible to keep the pipe-joints tight, was 176 square 
inches in transverse section; that proposed by Sir 
Joseph Bazalgette in the new bridge was of 288 
square inches area, or 64 per cent increase. At 
Vauxhall the proposed space was 103), or one-third 
more than the existing area of 722 square inches. 
At Putney no provision was made for gas mains, 
for the whole available space was dedicated to the 
Chelsea Water Company in place of their aqueduct, 
whose site the proposed bridge will occupy. The 
gas company desired to have no less than 1030 
square inches area at each of the three bridges. 

When asked what would be the extra cost 
entailed if these demands of the gas company were 
acceded to, Sir Joseph Bazalgette replied, the 
designs would have to be wholly remodelled, that 
the cost would be considerable, but how much he 
could not answer off-hand. In his opinion it would 
not, he added, be a wise proceeding to thus increase 
the cost of the bridges in order to accommodate 
the gas company. He contended that should any 
difficulty arise heveatter from the insufficient space 
for gas mains reserved in the structure of the 
bridges, it could best and most easily be met by 
the sonstruction of a syphon in the bed of the 
river ; such a mode of carrying gas mains has often 
been adopted, notably in the case of the Hampton 
Court Gas Company, who laid a main across the 








river Thames at Hampton rather than submit to 
the extravagant demands of the Hampton Court 
Bridge Company for the accommodation required. 

The chairman said he supposed “that there 
would be no difficulty but that of money in giving 
a bridge with space to lay a thousand mains.” Mr. 
Vaughan Richards, Q.C., for the gas company, 
naively remarked “ What is money to people build- 
ing bridges at this great expense 7” The chairman 
retorted, “It is nothing at all to people who do not 
spend it,” which certainly seemed a common-sense 
view of the matter. 

After a great deal of evidence had been given in 
support of the gas company’s case, the chairman 
stated that the Committee were of opinion that 
their case had completely broken down, and after a 
little discussion clauses were agreed to which con- 
firmed substantially the sufficiency of Sir Joseph’s 
estimate and proposal, and the Bill was then 
reported as having passed the Committee. 

The opposition to the Kingston and London Rail- 
way Bill having been withdrawn, it has now passed 
the Committee; doubtless there are many, both 
friends and foes, who at the present moment would 
be glad to have the facilities which this line when 
made will afford to those who desire to attend the 
Wimbledon meetings. The Oxted and Groombridge, 
and the Central Norfolk Railways Bills have also 
been passed by their respective Committees, adding 
two more instances of success to the goodly number 
of small independent companies which have strug- 
gled into existence this session, notwithstanding 
the repeated endeavours to trample them down, 
made by the great companies in whose district 
they have been promoted. 

The Forth Bridge Abandonment Bill, as fore- 
shadowed in our last, has been formally withdrawn, 
and there is every hope that the magnificent struc- 
ture, designed by Mr. Fowler, with two equal spans, 
one of which will be equal in length to Portland- 
place, while the height of the platform above the 
water will be three times that of the houses bor- 
dering that street, will in a few years be an accom- 
plished fact, all difficulties as to strength, rigidity, 
security, &c., having been carefully considered and 
skilfully met. The perfect adaptation of all parts 
of the structure to the strains they have to meet 
and the work they have to do has impressed all 
who have examined the design with a sense of 
confidence in the comparative ease with which 
the bridge can be erected with probable immunity 
from special risks, and in its perfect stability dur- 
ing all phases of its erection, on its completion, and 
for so long afterwards as its materials shall endure. 








THE PRINTING EXHIBITION. 

YESTERDAY there was opened at the Agricultural 
Hall the second Exhibition‘of printing, stationery, 
and paper-making machinery, and appliances gene- 
rally, this' Exhibition resembling in its character 
that held in July last year at the same place. The 
Exhibition, which was a good one of its kind last 
year promises to be considerably better this year 
but unfortunately like all shows, large or small, it 
is not so far ready as visitors might wish or even 
reasonably expect, and a delay which is inconvenient 
in an exhibition lasting for several months is doubly 
so ina show the duration of which extends over 
two weeks only. If, as we understand, the Exhi- 
bition of Printing Machinery is to become an 
annual institution, exhibitors will, we hope, see the 
benefit of being ready on the opening day, and not 
as it will be in this case, get in fair working order 
by about Monday. 

There is considerably more large machinery at 
the Hall this year than there was last, and a 
number of firms are showing their exhibits in 
motion, so that this year both intending purchase1s 
and visitors will have a better chance to see the 
various appliances to advantage. Amongst the 
motors are, in addition to the well-known portable 
steam engines, quite a variety of gas engines, the 
latter, however, mostly of small power only, although 
gas engines of 16 horse power nominal, developing 
3U indicated horse power, are in use in various print- 
ing ,establishments, and are giving great satisfaction. 
What a complete revolution has been produced in 
printing productions by the introduction of steam 
and other motive powers in printing offices, can be 
best shown by a few figures, for while in the old 
hand-presses one man could probably not produce 
more than 150 impressions in one hour, the Times, 
when first printed in October, 1814, by steam power, 
on a machine the invention of one Fr, Koenig, was 
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produced at the rate of 2000 copies in one hour. 
To-day, by means of rotary presses and continuous 
paper, more than six times as many sheets are 
printed on both sides, cut, and delivered in packets 
of a specified number, and inventors are. still 
desirous of increasing the speed above this already 
extraordinary production. How printing machines 
and all their accessories had to be improved 
and altered to attain this end we cannot learn 
at the Printing Exhibition; indeed, even the 
most perfect high-speed machines are not and 
cannot be shown there, since their erection would 
require too much time, and they require too 
much power to be shown in motion; but except 
these printing machines, visitors will find a very 
fair collection of all kinds of machinery employed 
in the printing and kindred trades. One branch, 
as important as printing itself, paper-making, is 
well represented at the show, and in our notice 
next week we hope to give detailed particulars of 
the most interesting objects now collected at the 
Agricultural Hall. We regret to notice, that while 
we took occasion to say a few words in favour of 
the catalogue last year, we not only cannot find any 
improvements in it this year, but on the contrary, 
regret that the catalogue of a printing exhibition 
should be so poor a specimen of typography. 








INCREASING THE USE OF IRON. 

Tue Belgian Commission of Inquiry into Means 
for Increasing the Use of Iron, which was appointed 
in 1877, has lately issued its report. For the 
better consideration of the subject it has been 
divided into seven namely, engineering 
construction, buildings, mining, railway stores and 
fixed plant, railway rolling stock, naval construc- 
tion, military material and buildings. Almost the 
only suggestion which made under the first 
heading, is that of substituting iron columns for 
stone piers in bridge-building ; whilst, in place of 
wood, iron screw piles are recommended for pile 
foundations, and iron for bridge roadways, as being 
both stronger and cheaper than wood. Reference 
is made to the employment of iron in marine piers, 
wharves, &c. The report urges its use in buildings 
wherever possible, especially in all those liable to 
fire, in which latter iron floors, staircases, 
girders, &c., should be obligatory. Doors, shutters, 
roofing laths, &c., might also be constructed of | 
this material. 

For the lining of pit-shafts iron is considered by | 
the Commission to possess advantages, as in this 
manner the dimensions of the shaft would be} 
reduced. In some cases it might replace wood in| 
the permanent galleries; and there are many other 
purposes for which iron might be employed in| 
mining work, to the exclusion of wood, and the 
obviation of its many disadvantages. 

On the question of iron versus wooden sleepers, | 
the report refers to the increasing preference given | 
to the former, especially in Germany; but the| 
Commission appears not to have had sufficient 
information before it to arrive at a decision. The 
Minister of Public Works has been requested to 
furnish a report on the subject. 

On the question of naval construction, the opinion 
expressed is, that for vessels under 500 or 6UU tons, 
wood is the cheaper material; whilst, as larger 
vessels are at the present time almost exclusively 
constructed of iron, no extension of its employ- | 
ment in this direction is suggested. For military | 
purposes iron might be much more largely used 
than at present. 

Practically, it would appearthat the Commission 
offers scarcely any original suggestions for the} 
employment of iron. Many of the points mentioned 
in the report have already been, to a great extent, 
successfully adopted; whilst, on the most important | 
point touched upon—that of iron versus wooden 
sleepers—the Commission discreetly refrains from 
expressingaa opinion. Taken as a whole, it must 
be admitted (from the report) that its work is 
hardly likely to produce any practical result; but 
it may possibly lead to a more thorough considera- 
tion of the question, and thus attain some measure 
of usefulness. 
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Barrr’s RusTLess TUBES AND FiTTINGs.—James E. | 
and Samuel Spencer (agents for John Spencer, he Tube 
Works, West Bromwich), 3, Queen-street-place, Cannon- 
street, E.C., have gained a gold medal for their anti- 
corrodo tubes and fittings, coated by Barff’s rustless pro- | 
cess, at the Melbourne Exhibition ; this is in addition to | 
the juror’s award of the First Order of Merit, and is the | 
only gold medal awarded for tubes. 


each. 
|amount of 5/. per head is nearly reached for the 


NOTES. 
A Mipcer Motor. 

A LITTLE curiosity in engineering has been con- 
structed in America by an ingenious clockmaker, 
Mr. D. A. Buck. This is in all probability the 
smallest steam engine in the world, for it is almost 
microscopic in its dimensions. The whole machine 
weighs only about a gramme, or 15 grains, and 
is entirely covered by an ordinary thimble. The 
stroke of the piston is a little over 2 millimetres or 
i‘; in., and its diameter is something less than a 
millimetre and a half. Nevertheless it is built up 
of 140 distinct pieces fastened together by 52 screws ; 
and three drops of water suffice to fill the boiler, and 
set the toy mechanism in motion. 

A New Arr Peump. 

The Pnéole is the name given to an ingenious 
pneumatic pump recently invented and described 
to the Academy and Sciences by M. F. de Romilly. 
It consists of a closed chamber or cylinder com- 
municating by a side pipe with the receiver to be 
exhausted. Into the top and bottom of the chamber 
two pipes project with their orifices opposite each 
other. The bottom pipe leads toa cistern, and a 
jet of water or other liquid is launched through it 
with considerable velocity by .any convenient 
device, such as M. de Romilly’s water elevator, 
described in ENGINEERING, page 16 This 
jet throws itself into the mouth of the pipe which 
projects from the roof of the chamber, and as this 
mouth is wider than the diameter of the jet, the 
water carries a considerable number of air bubbles 
with it from the chamber. Owing to their light- 
ness these bubbles cannot return again, but must 
either follow the water which is led by a return 
pipe back to the cistern, or escape by means of a 
vent provided for them above the chamber. In 
this way the air within the chamber is drawn out 
and the receiver exhausted. 


ante, 


Tue Sun Evectric Lamp. 

La lampe soleil, as it is termed, is a new French 
electric lamp of considerable promise and some 
novelty. The light is formed by boring two con 
verging holes into a small block or brick of marble, 
and inserting into these two carbon rods. The rods 
are separated at their points by a partition of the 
marble, and they nearly penetrate through the 
block. Their upper are connected to 
the dynamo-electric machine, and the current in 
traversing the wall of marble between their points 
makes it white hot. The carbons are slowly con- 
sumed, the gas escaping by the bore-holes, which 
are wider than the rods, and they are fed to the 
are by their own gravity. The light is emitted by 
the bottom of the brick, which becomes calcined, 
and is of a mellow lustre like the sunshine. The 
cost is said to be only a sou per hour, the carbons 
consuming at the rate of a centimetre in that time. 
Already Ja lampe soleil has been introduced into 
several places in Paris, including the mayor's resi- 
dence, and it will form a feature of the forthcoming 
exhibition. It is the invention of MM. Clerac and 
Bureau ; but it reminds us of the electro-calcic 
lamp patented by Mr. Wentworth L. Scott in 1878, 
wherein a block of lime or other earth is interposed 
between the electrodes of the arc. Mr. Scott did 
not arrange his apparatus like the sun lamp; but 
his intention was, we understand, to heat a piece of 
lime white hot by the current, just as it is heated 
by the mingling gases in the Drummond limelight. 


ends 


Season TICKETS ON Raltways. 

There isa very great variation in the yield of 
season tickets to the different railway companies— 
a variation great as to suggest the inquiry 
whether the chief companies adopt equal means to 
promote this branch of their revenue. For instance, 
on the Lancashire and Yorkshire Railway there 
are over 8600 season ticket holders, and the half- 


sO 


| yearly payments average over 5/. each ; but on the 


Manchester, Sheffield, and Lincolnshire, the 2004 
season ticket holders only pay on the average 
2/. 17s. 6d. each ; and on the Midland the receipts 
are still less in proportion—the 23,675 holders of 
season tickets paying on the average 1/. 10s. only 
On the small Furness Railway the large 


half year; on the North-Eastern the receipts from 
this source are under 4/. per head ; on the London 
and North-Western they are somewhat similar 
in amount; the Great Western receives 3/. 1Us. 


|and the Great Northern barely 2/. 10s. each. The 


causes of the disparity are not ascertainable; but it 
is apparent that the numbers of the different classes 
on the several lines would materially contribute 





to the difference; and the inclusion of passes 
granted for nominal sums would also assist. On 
the North-Eastern numbers of these nominally 
paid season tickets are granted, and it is a question 
for shareholders in railways generally whether an 
attempt should not be made to secure cheaper 
fares, and to materially reducé the number of 
passes granted to officials, workmen, and their re- 
latives for travelling when not on the duties of 
the companies. To make travel generally cheap 
would lessen the need for “ privileges,” and would 
largely increase the revenues of the companies by 
popularising their lines. 
THe MicniGaAN AGRICULTURAL COLLEGE, 

The Constitution of the State of Michigan 
adopted in 1850, provided for the establishment 
of a school of agriculture so soon as was found 
practicable, and seven years later the present 
college was founded, the first institution of the 
kind in the United States. In 1862, by an Act 
of Congress, an allotment was made to each State 
of public lands, to the amount of 30,000 acres 
for each of its senators and representatives in Con- 
gress, the proceeds of this grant having to be 
devoted to the endowment, support, and main- 
tenance of at least one college. Under this Act 
the State of Michigan allotted to its agricultural 
college upwards of 235,000 acres of land, of which 
nearly half was sold and invested. The main 
objects of the college are as follows: To teach 
those sciences relating to agriculture and kindred 
arts; to give the students training in manual 
farm and garden labour, most of which is paid 
for ; to prosecute experiments for the promotion 
of agriculture and horticulture; in exceptional 
to provide for those branches of study 
not prescribed, but indicated in the rules of the 
college, and in all to give a_ general 
education adapted for the farming class. The 
college, which is extensive and well appointed, 
stands on 676 acres of ground, of which 1!) are 
under a systematic rotation of crops, and 110 are 
pasture ; there are breeds of various kinds of cattle, 
sheep, swine, and apiaries ; greenhouses, orchards, 
and flower gardens ; a chemical and botanical labo- 
ratory; a museum, a library of 6000 volumes, and a 
reading-room. Tuition is entirely free in the 
college, and the total annual expenses of a student, 
except for clothing, are about 25/. a year, a part of 
which is repaid by manual labour. 
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Evectric INpuction BY STREss. 

The recent experiments of Professor Hughes on 
electrical torsion have been recounted in our 
columns ; and as the subject is just now occupying 
the attention of several experimenters, we may 
mention that Mr. S. W. Robinson, Professor of 
Physics and Mechanical Engineering in the Ohio 
State University, has made some interesting obser- 
vations on the electric currents induced in a coil by 
longitudinally stressing an iron bar passing through 
it. Professor Robinson was led to these experi- 
ments by Joule’s result that when a bar of iron is 
magnetised by means of a helix the bar becomes 
elongated. He argued that the mere elongation of 
the bar by a reversal of the same physical process 
should produce a current in the helix, and with this 
aim he fixed a bar of soft iron about } in. in dia- 
meter by its middle point, leaving both ends free 
to vibrate longitudinally. Upon this bar he caused 
to slide freely a helix or bobbin of insulated wire 
in circuit with a telephone, and on striking the bar 
endwise with a mallet, or rubbing it up and down 
with a friction cloth, so as to set it into longitudinal 
vibration, he could hear tolerably loud sounds in 
the telephone. Strange to say, these sounds were 
loudest not at the free ends of the bar where the 
amplitude of the vibrations were greatest, but at 
the middle where there was a practical node. 
Sounds produced by the transverse vibrations 
which mingled with the longitudinal ones were 
readily distinguished from the latter by their dif- 
ference of pitch. Bya strange oversight Professor 
Robinson does not state the position of the bar 
with respect to the magnetic meridian, but it 
doubtless lay under the influence of the earth's 
magnetism, and hence the currents were induced by 
molecular disturbance. 


DIVIDEND WARRANTS ON RalLways. 

The Midland Railway Company purpose to 
introduce a new system of dividend warrant pay- 
ment. There have been many complaints of the 
delay in reaching the proprietors, through changes 
of address, absence from the registered address in the 
summer, &c., and the Midland Railway invites the 
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stock holders to authorise it to pay their dividends 
direct to their bankers, so as to secure greater safety 
in transmission and certain rapidity. The proposal 
is so simple a one that it is a wonder that it has not 
been sooner thought of, and it may be said that it 
is likely to be largely adopted. But it may be 
pointed out that there is a greater reform in 
dividend warrants needed still, and one that would 
still more popularise the railway stocks as means of 
investment. That is, the quarterly payment of 
dividends. It may not be possible in the cases of 
the ordinary stocks, but this is not certain, for the 
system of interim dividends could be adopted; but 
in the cases of debenture stocks and of some of the 
preference stocks, it is not only possible but 
very desirable. The Midland Railway has over 
15,481,000/. debenture stock, the interest of which 
is fixed at 4 per cent., and there is no valid reason 
why it should not be paid quarterly. Debentures, 
it is true, are simply mortgages, but the mortgage 
is at a low rate of interest, bought inthe market at 
the present time they yield barely 3? per cent., so 
that there is the use of cheap money secured by the 
railways. It would cost very little to make the 
dividends payable quarterly; it would popularise 
the stocks, and as the principle is adopted by the 
telegraph companies, it is to be hoped that the 
Midland Railway, which has introduced many 
improvements to the public, may introduce one now 
in the interests of its proprietors, 
CoLourk PHOTOGRAPHS. 

A recent communication to the French Academy 
Sciences announces a new method of taking 
lour, which although it is not a 


of 


photographs in c« 


rit 


solution of the prime problem for photographers, | 


how to photograph nature in her own hues, is at 
least some mechanical approach to it. It is the 
invention of MM. Ch. Cros and J. Carpentier, and 
consists in taking three separate photographs of 
the red, yellow, and blue tints, then combining 
them. Three negatives the object are first 
taken, one through a screen of orange liquid, one 
through a screen of green liquid, and one through 
a screen of violet liquid. The varying opacities 
and transparencies of these negatives indicate the 
relative quantities of red, yellow, and blue tints in 
the object. Th proofs are taken on plates of 
glass coated with coagulated albumen which has 
imbibed bichromate of ammonia. A transparent 
negative, or first photograph, is applied to one of 
these, and exposed for some minutes to a diffused 
light, so that the transparencies and opacities of the 
negative shall imprint themselves on the sensitive 
albumen. The proof plate is then plunged into a 
colouring bath, and in the parts protected by the 
opacities of the negative, the colouring matter 
spreads and fixes itself. By repeating this opera- 
tion with the three different negatives the three 
colours are combined on one glass plate, and a fair 
imitation of the original object is the result. Of 
course, for the image obtained through the green 
screen the colouring bath is red ; for that through 
the orange screen, blue; and for that through the 
violet screen, yellow. The same screens and pig- 
ments serve to reproduce all sorts of polychromes. 
The screens hitherto used are glass vessels filled 
with solutions of chloride of cobalt, chromate of 
potash, and sulphate of copper. When the electric 
light is used the screen is put before the lamp, so 
that the object will be illuminated by a monochro- 
matic light and photographed in the ordinary way. 
Cost or Raitway Direction, 

Tt cannot be said that the system or the cost of 
railway direction is satisfactorily arranged. The 
variation in the payments, whether actual or in 


¢ 
Ol 


reference to the receipts of the companies to the | 


capital, or the dividends, is too great, and it is 
also worthy of note that the mode of the division 


of the gross sum voted for the payment of the | 


directors is very diverse. Of our great railways, 
the London and North-Western pays 4537/. half- 
yearly for direction; the Great- Western pays 
3000/.; the Midland, 3500/.; the North-Eastern, 
37501. ; the Lancashire and Yorkshire, 25U0/. ; the 
Manchester, Sheffield, and Licolnshire, 1700/. ; and 
the Metropolitan, 1800/. ; and if it be remembered 
that the London and North-Western has a revenue 
of 5,011,000/. in the half-year, and the Metropolitan 
one of 286,133/., it will be seen that it costs the 
great company Y0U/. for the direction which yields 
one million revenue, whilst the small company 
pays over 6000/. for direction yielding an equivalent 
return. Comparison is scarcely possible, for if the 
gross revenue be taken, the time and trouble may 
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\there is difference in the amounts received from 
}sources other than traffic; and if the capital, the 
| amount is not always a criterion of the difficulty in 
|raising or overseeing its distribution. But it may 
| be said that not only is the present system unsatis- 
|factory, but that on the whole the sum spent is 
to some extent wasted owing to the multiplicity of 
| companies, and it would be well if for this as well 
as for more weighty reasons, the number of small 
| companies were reduced further by amalgamation. 
It is in the management and legal expenses, rather 
than in the working charges, that economy on our 
| railways is in the future to be expected ; and with 
the growing burden of taxes, and the possible vari- 
ation of rates from parliamentary inquiry, it must 
be accepted as a fact that increased economy in the 
management generally of our railways will be 
needed if the owners are to receive their present 
return on invested capital. 
Tue Comer. 

Comet /, 1881, was at first believed to be a total 
stranger to the earth, at least since the dawn of 
history ; but Admiral Mouchez, in a communica- 
tion to the French Academy of Sciences, furnishes 
proof that it is the same body which was observed 
on September {, 1807, some seventy-four years ago, 
by an Italian monk. Eleven days later it was seen 
by Pons, at Marseilles, and it remained visible till 
March 27, 1808. Its period was then calculated by 
Bessel at 174 years, but unnoticed perturbations 
might account for the difference between this esti- 
mated period and the real period of 74 years. 
Curiously enough too in an old Dutch work by 
Struyck, entitled “ Vervolg van de Beschryving 
der Staatsterren,” published at Amsterdam in 1753, 
mention is made of a comet having been seen at 
the Cape of Good Hope in 1733, that is just 74 
years prior to the observations of the Italian monk. 
Probably, therefore, this was the same comet 
which has just visited us. Both French and 
English astronomers have paid particular attention 





not be proportionate thereto ; if the dividends,!to the proper comparison of the Great Western 


with its neighbours is likely to be more speedily 
removed ; it still makes up its accounts to the end 
of January and July in each year, as do several of 
the Scottish companies, but as few, if any, of 
the great lines in England do. In this respect 
the Great Western is about to conform to 
the English usage, and to terminate its year with 
that of the calendar. It is a line which hasa special 
traffic—the sources from whence it is derived vary- 
ing considerably from that of the other great rail- 
ways. Nearly one half of its total income is derived 
from the passenger, mail, &c., traffic, and much less 
than a third is derived from minerals, so that in 
this respect it differs widely from, say, the North- 
Eastern. But as a coal carrying line it is likely 
that the Great Western will grow in favour as the 
Welsh coal is increasingly preferred in the metro- 
polis. The acquirement one by one of the leased lines, 
and the assimilation of the accounts in period to 
those of other lines, will give to the Great Western 
a greater interest for statistical purposes, for by 
these measures there will ukimately be a much 
better basis brought about for comparison with its 
great rivals, 
Tue WEATHER, JUNE, 1881. 

June set in fine and warm, but a cold spell began 
on the 5th, with northerly winds, which lasted till 
the 15th with occasional rain and hail showers. 
The wind then set in southerly till the 23rd, with 
mild rainy weather. During the remainder of the 
month the winds were chiefly westerly, and the 
weather improved, though the temperature con- 
tinued lower than at the commencement. Refer- 
ring to extreme positions of the British Isles to 
which the Isle of Man is central, the mean atmo- 
spheric pressure at the sea level and the mean tem- 
perature of the air, at 8 a.m. Greenwich time, were 
as follows : 








to the body, and a number of photographs and 
spectra have been taken of the head and tail. The | 
head, which on the evening of June 24 was as| 
bright as a star of the first magnitude, gives the | 
continuous spectrum of an incandescent solid body; 
and the tail has been ascertained by the Rev. 8. J. 
Perry, of Stonyhurst Observatory, to give a spec- 
trum of three bands in the green, blue, and violet, 
or purple respectively. These are affirmed by M. 














: Mean , 
aan Mean Difference Difference 
Posit‘on. Pressure. (from Normal —— from Normal. 

in deg. | deg. 
North below 0.12 51 below 1 
South . a 57 | oe 2 
West 16 55 3 
Fast 07 56 2 
Central lv 55 3 








It thus appears that both the pressure and the 
temperature were below the normal values, but not 





Bigourdan to be the spectra of an incandescent 
hydro-carbon but M. Flammarion is of 
opinion that the tail is not material at all. He | 
supports this view by pointing out that stars, even | 
of the fifth magnitude, are distinctly visible 
through the tail as through the faint flush of an 
aurora ; and he argues that the enormous velocity | 
of the tailas it sweeps through space to maintain | 
its position opposite to the sun when the comet | 
passes perihelion, is inconsistent with its being a 
material mass subject to inertia and gravitation. | 
He therefore considers it an excitation of the ether | 
produced by electricity or other cause. 
Tuk Great WesTERN Ral_way. | 
Largely owing to the great extent of its leased | 
and subsidised lines, the Great Western Railway 
occupies a somewhat peculiar condition. Its capital | 
is small for its gross receipts, and though it is! 
increasing the length of line it owns, yet the large 
amount of 638 miles out of 2148 being leased to 
| the company only gives it so peculiar a position that | 
it cannot be fairly compared with others of the | 
great lines. Within the last four years, however, | 
;its capital has been increased by not less than 
7,000,000/7., and as there is a further capital expen- 
diture of about 1,800,000/. contemplated by it, it 
|is evident that there will be the growth of lines 
and works to some extent. It has six works or 
| branches of some moment in the course of con- 
struction ; and though its capital expenditure is 
small beside that of the Midland or the London 
and North-Western, yet it has the drain of the 
rents to pay for these leased lines—a drain to the 
extent of 225,605/. in the half-year. In the last 
year, it, however, converted two leased lines into 
branches of its own, and it is probable that in the 
early future more will be owned by it. Nor can 
this tendency towards the extinction of some of 
the small lines be regretted, for when they are 
leased and worked by a great company, their extinc- 
tion from the list of separate companies means a 
not inconsiderable saving of expenses in other than 
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to any great extent. The general directions of the 
winds give a resultant from W. by S., the normal 
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ihe charges for actual working. Another hindrance 











resultant being about W. by N. The distribution 
of rain may be inferred from the following : 
= i Difference 
At Rainy Days. Amount, jtpom Normal. 
in. in, 
Wick ... 21 2.18 above 0.18 
Scilly ... 18 2.13 below 0.10 
Valencia 21 6.74 above 3.89 
Yarmouth il 2.13 below 0.10 





This statement shows a large excess of rain in the 
west of Ireland, where the deficiency of pressure 
was greatest, while in the south and east of 
amounts were slightly below the 
averages, the deficiency of pressure in these dis- 
tricts having also been trifling. At Valencia on 
the 25th, 1.15 in. of rain fell. Thunderstorms 
occurred on 2nd, 6th, 7th, and 21st. The tempera- 
ture reached a maximum of 84 deg. at Nottingham 
on the 2nd, and fell to a minimum of 30 deg. at 
Markree on the 9th, on which day many places 
were subject to frost so destructive to vegetation 
in June. As regards the 8 A.M. temperatures, it 
should be remembered, Greenwich time being 
reckoned, that in the eastern district the sun’s 
altitude is greater than in the western, and that in 
the summer months the temperature rapidly de- 
creases northward. Nevertheless on the Ist, Aber- 
deen had 72 deg., while Spurn Point had only 
55 deg. ; and on the 2nd, Aberdeen had 74 deg. and 
Stornoway 52 deg. On the 3rd the contrast had 
shifted to Nottingham 70 deg. and Wick 53 deg., 
and on 5th to Yarmouth 61 deg. and Mullaghmore 
48 deg. The effect of the winds and the rains on 
the temperature was well shown in the middle «f 
the month, when Nottingham had 65 deg. and 
Wick 48 deg., a great fall from the warm days at 
the beginning. The observations made on the 
summit of Ben Nevis may throw some light on tke 
chilling effect of rains on summer weather. It 
would sccm that a winter climate prevails at this 
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elevation, less than a vertical mile, in this month, 
over Scotland. The observations were started on 
the Ist, but only a few casual sets have been pub- 
lished in the Times, though why this interesting 
series is withheld from the public is quite a 
mystery. During the four weeks ending the 27th, 
the distribution of bright sunshine, estimated as 
the percentage of possible duration, was 4! in 


south-west England, 41 in east England, 40 in 
north-west England, 39 in*® south England, 38 


in west Scotland, 35 in central England and in 
south Ireland, 34 in east Scotland, 33 in north-east 
England and in north Ireland. The first week 
averaged on the whole 58, and the third only 20 
per cent. There was most sunshine where the 
rainfall was least. 

Tue Iron anv Sreew Instirere. 

A meeting of the London members of the Iron 
and Steel Institute was convened on Monday last 
to consider what measures should be adopted in 
view of the forthcoming autumn meeting to be 
held in London. The meeting thus held was, how- 
ever, after a short session adjourned to yesterday, 
when the chair was occupied by Sir Henry Bessemer, 
and several important members were present. It 
was decided that the autumn meeting of the Insti- 
tute should commence on Tuesday, the 11th of 
October, and besides the usual reading of papers, it 
was suggested that a conversazione should be held— 
probably at the South Kensington Museum—on one 
evening, while the annual dinner of the Institute 
would occupy another. Visits to the works of the 
London, Brighton, and South Coast Railway at 
Brighton, to Dr. Siemens’ telegraph works, to 
Woolwich Arsensal, and to the Government Small 
Arms Factories at Enfield, were amongst the excur- 
sions which it was proposed to make, and it was 
hoped that arrangements might be organised to 
enable the members to visit the Victoria Docks one 
afternoon, and to see them lit up by the electric 
light afterwards. An executive committee was 
nominated to settle upon the programme, and a 
subscription list was opened, which was liberally 
responded to by those members present as a com- 
mencement. 


FOREIGN TECHNICAL LITERATURE, 
Tue Railway Review (Chicago, June 11) has a large 
and detailed diagram of the Eclipse wind-power railway 
water station, which is largely employed in the United 
States, and is said to work extremely well. 


The Wiener Zeitung (Vienna, June 26) mentions that 
the Steyr Small Arms Factory has lately received an 
order for 5000 guns for Greece, whilst samples have been 
supplied from the same works to the Spanish and Portu- 
guese Governments. 

The issue of June 28 publishes the eighth annual 
report of the Trifail Colliery Company, which shows that 
last year’s production amounted to 462,000 tons, giving 
a clear profit of 252,841 florins. 


The .VWoniteur Industriel (Paris, July 7), describes the 
Francq and Lamm fireless locomotive for tramways, 
which is being tested on the line between Rueil and 
Marly. The boiler, which is made of steel, is three 
parts filled with water at a temperature of 203 deg. 
Cent., and supplies sufficient steam for a journey. 
Details are given of the construction of this engine, 
which is said to have given very good results, and to 
have proved to work more economically than the ordi- 
nary tramway engines. 





The Mining Record (New York, June 18) contains a 
description of the O’Harra chloridising process furnace, 
which is in use on the Pacific coast, where it is greatly 
liked. It consists of two separate hearths, one over the 
other; one for desulphurising, and the other for chlorid- 
ising the ore. Passing through both hearths is an end- 
less scraper chain, which, being driven by power, 
continually stirs up the ore, so that the whole is sub- 
jected equally to the action of the heat and chloridising 
substances, whilst being gradually carried through the 
furnace. 





The Jron Age (New York, June 16) illustrates the 
new compound winding engine now being constructed 
for the Calumet and Hecla mine, by Mr. E. D. Leavitt. 
His own description, read before the Society of Mecha- 
nical Engineers, is also given. The high and low 
pressure pistons are directly connected to the beam. 
With a 6 ft. stroke, the engine is driven at 60 revolutions 
per minute, thus giving a piston speed of 720 ft.; which, 
considering that the reciprocating parts weigh 25 tons, 
is very high. No complete record has yet been given of 
the performances of this engine; but, judging from the 
results obtained by others of Mr. Leavitt’s design, it is 
expected that they will be extremely satisfactory. 





The Deutscher Submissions-Anzeiger (Berlin, July 3), 
states that Havana is proving a good market for German 
manufactures. Rails, wheels and axles, cutlery, and 
machinery generally, which formerly were purchased 
exclusively from England, France, or the United States, 
are now ordered in large quantities from Germany. 
Hatchets, which until lately have been furnished to this 
market only by English and American makers, are now 
being supplied from Gevelsberg, and are giving great 
satisfaction. 

The issue of July 7 reports a marked improvement in 
the German iron trade, prices of bars having stiffened 
considerably, whilst those of sheets have advanced from 


2s, to 5s. per ton. 





The Oesterreivhische Zeitschrift fiir Berg-und /liitten- 
wesen (Vienna, June 25) contains a further instalment of 
V. Spirek’s review ef the improvements in zine smelting, 
in which are described the Hauzeur and Lorenz direct 
gas furnaces, the Boetius and other hot air furnaces, and 
the Siemens hot air and gas furnace. 

An extract is given from the official report for 1879 
on the Mines and Metal Works of Saxony. The output 
of anthracite and bituminous coal amourted to 3,310,613 
tons, a part of which was used for the production of 
58,089 tons of coke, and 782,000 blocks of patent fuel. 
This department employed 16,227 persons, 355 of whom 
were women. In the lignite works, 2609 persons, 
(including 248 women) were employed, 590,890 tons 
were raised, and 35,245,730 lignite bricks and 27,510,905 
blocks of patent fuel produced; 3,939,920 tons of ore 
were raised, ° 76 miners (including 603 women) being 
employed. The particulars of this are not given; it 
formed part of the consumption of the Freiburg Smelting 
Works, which treated gold, silver, lead, copper, zinc, 
nickel, cobalt, sulphur, tin, iron, &c.; 8508 tons of pig were 
produced from two furnaces, employing 154 workmen, and 
consuming 24,932 tons of native and 3770 tons of foreign 








ore. 


NOTES FROM THE NORTH. 
Guascow, Wednesday. 


Glasgow Pig-Iron Market.—Thursday’s warrant market 
was firmer, and prices gained 2d. per ton above those 
current at the close on the previous day. There were 
transactions during the forenoon at from 46s. 10d. to 47s. 
cash, and from 47s. to 47s. 1id. one month, the close being 
buyers at 47s. cash and 47s. 1jd. one month, and sellers. 
From 47s. to 46s. 1lid. cash, and from 47s. 14d. to 47s. 1d. 
one month were the quotations in the afternoon, the 
market clusing with sellers at 473. cash and 47s. 14d. one 
month, and buyers offering 3d. per ton less. The warrant 
market was firm on Friday morning, the prices at one time 
being 3}d. per ton up ; but the closing quotations were the 
same as on Thursday, being a gain of 2d. per ton over 
those of the previous Friday. During the forenoon business 
took place at 46s. 11d. to 47s. 3d. cash, and from 47s. 1d. to 
47s. 5d. one month, closing sellers at 47s. 3d. cash and 
47s. 5d. one month, and buyers near. In the afternoon 





from 47s. 2d. to 47s. cash, and from 47s. 4d. to 47s. 1d. 
one month, were the quotations, and the market 
closed with sellers at 47s. cash to 47s. Il}d. one 
month, and buyers offering 4d. per ton less. The 


warrant market on Monday was dull at the opening, 
but it subsequently improved, and closed with the 
quotations fully 1d. per ton higher than those prevail- 
ing at the close last week. Some transactions were re- 
ported during the forenoon at 46s. 11}d. to 47s. 3}d. cash, 
and 47s. 44d. twenty-one days; and at the close of the 
market there were sellers asking 47s. 2}$d. cash, and 
17s. 4d. one month, and buyers offering 1d. per ton less. 
There was likewise a little dulness at the opening of the 
afternoon market, when prices ranging from 47s. 2id. down 
to 47s. 1d. cash were accepted, and from 473. 4d. down to 
47s. 3d. one month were also quoted. An improvement 
again took place to 47s. 2d. cash, at which there were 
sellers over at the close, with buyers offering 47s. 1d. and 
47s. 3d. cash, and one month respectively. Yesterday’s 
warrant market was very quiet and prices were weak, the 
close showing a decline of 3d. per ton from the close on the 
previous day. Business was done during the forenoon 
market at from 47s. 1jd. to 46s. 10}d. cash, and from 
17s. 24d to 47s. 0}d. one month, the close being sellers at 
{6s. 104d. cash and 47s. 04d. one month, and buyers near. 
The afternoon quotations ranged from 46s. 11d. to 46s. 10d. 
cash and from 47s. 1d. to 47s. one month, and at the close of 
the market there were sellers over at 46s. 10d. cash, and 47s. 
one month. The market opened in the forenoon to-day with 
a steady business done at 46s. 9d. to 46s. 11d. cash accepted, 
also 47s. and 47s. ld. one month, and the close was sellers at 
16s. 104d. cash, and 47s. one month, buyers very near. 
A fair amount of business was done in the afternoon at 
ifs. 104d. to 47s. cash, and at 47s. to 47s. 2d. one month, 
the close being buyers offering 47s. cash and sellers asking 
i173. ld. It may be said, on the whole, that the market has 
been steady during the past week, while the fluctuations 
have been within comparatively small compass. At one 
time the prices were 5d. up last week, but on Friday they 
closed with a recovery of 2d. per ton, there being s»me- 
what extensive purchases on that day. At the present 
moment there does not seem to be much probability of 
snecess attending the movement on the part of the Cleve 

land ironmasters to prevail on their Scotch brethren in 
trade to reduce the production of pig iron to the extent of 
10 per cent. Inthe mean time things are in statu quo, but 
before the Scotch ironmasters consent to blow out one- 
tenth of their furnaces, as desired, it is very likely that 











they will make it a condition that Derbyshire and large 
iron-making districts must fallin with the notion of the 
ironmasters of Cleveland. It is very difficult to get many 
producers, so differently situated, and with such different 
numbers of furnaces, to combine, and there is a great 
likelihood that as soon as any artificial advance in prices 
had been obtained some of the makers would commence to 
blow in their furnaces again. Such a step, therefore, as 
the one proposed, could only check:a fall, but could not 
cause a permanent rise; and the probability is that many 
of the ironmasters will prefer to look rather to the 
improved state of trade than to such a movement as the 
one referred to for any improvement, and this upon the 
whole points to a steady increase in business, though, 
perhaps, at not much above the average of the prices at the 
present ruling. It may be said that the market keeps firm, 
or tolerably so, but there is quite an absence of buoyancy. 
The shipments, however, are fairly good, and the home 
consumption of pig iron is steady. ‘There is not a large 
demand for pig iron for exportation, but a steady market 
is reported from the United States, and some few orders 
have been received from America. Last week’s shipments 
from all Scotch ports amounted to 13,825 tons, as against 
13,095 tons in the corresponding week of last year. At the 
end of last week there was a stock of 569,483 tons of pig 
ironin Messrs. Connal and Co.’s public warrant stores, the 
increase for which being 2034 tons. There is no change in 
the number of blast furnaces in operation, the total being 
120, as compared with 117 at the same time last year. 

The Russian War Ship “ Peter the Great.’’—This ironclad 
turret ship, which arrived in the Clyde from Cronstadt on 
the 17th of last month for new machinery, and was anchored 
off Greenock, left her moorings yesterday morning for 
Glasgow. She was attended by five of the Clyde Shipping 
Company’s steam tugs, two ahead, one astern, and one at 
each side. A start was made at ten o’clock, but it was 
eleven o'clock before she was turned round and towed past 
the Custom House pier. The vessel was drawing 23} ft. of 
water, having been lightened by 24 ft. since her arrival. 
After passing Port-Glasgow, the war-ship grounded on the 
bank abore that harbour, but floating again, it being then 
two hours from high water, she proceeded. Several times 
she touched the mud, but was only delayed for a short 
time. However, about four o'clock, she stuck fast in mid- 
channel, a short distance above the rock off Elderslie 
House, about four miles from Glasgow. The steamer 
Columba managed to get past, but several large steamships 
that were to have sailed from Glasgow with the night tide, 
including the new Cunard steamer Servia, could not start 
till the war vessel was brought up to Messrs, Elder’s dock. 
The large Anchor liner Furnessia, which arrived from New 
York, managed to pass the Peter the Great off Prince’s 
Pier, Greenock, and thus escaped delay on the river. She 
got off the bank at Scotstown with the early morning tide, 
and was towed up to the mouth of Fairfield Dock, and got 
fast for some time on a mud bank, her draught of water 
being somewhat under 24 ft. ; eventually, however, she got 
off, and by this time I daresay she is in the dock and ready 
for the reconstructive operations to be commenced as soon 
as the Fair holidays are over. At high water in Fairfield 
Dock there is a depth of something like 3uUft. of water. 
Immense crowds of people gathered on the river banks to 
get a survey of this powerful but most uncouth ironclad. 

North British Association of Gas Managers.—The 
twentieth annual meeting of the North British Association 
of Gas Managers, the oldest institution of the kind in 
existence, is to be held in Glasgow on Thursday and Friday 
of next week, under the presidency of Mr. James McGil- 
christ, of the Corporation Gas Works, Dumbarton, one of 
the most enthusiastic and energetic members of the gas 
engineering profession north of the Tweed. It is expected 
that the business to be brought forward will make the 
Glasgow meeting of the present year the most successful 
yet held under the auspices of the Association. Judging 
by the programme which the secretary (Mr. David Terrace, 
of the Corporation Gas Works, Glasgow) and his colleagues 
have put before the members, there is every prospect of 
the anticipations regarding the meeting being realised. 
Much attention has of late been given to the question of 
heating and cooling by gas in Scotland, and therefore 
much interest attaches to the first paper on the programme, 


which is on ‘‘ Heating by Gas,’ and is by Mr. James 
Hislop, of the Partick, Maryhill, and Hillhead Gas 
Works. Mr. William Mackenzie, of Dunfermline Gas 


Works, who was the secretary of the Association for 
eighteen years, and one of its founders, is to read a paper 
on ‘‘ Gas Service Pipes.’”” Then, Mr. George Valentine, 
F.C.S., anable practical chemist, hailing from Arbroath, 
is to treat of ‘‘Two New Processes of Gas Purification, 
based on the direct Ultilisation of its Impurities in the 
Production of Commercial Salts.’”’ Mr. Alfred Wilson, of 
Middlesbrough, will submit a paper on ‘‘ Regenerative Gas 
Firing for Retorts,’’ a subject which has for some time 
been largely considered by and discussed amongst gas 
engineers ; indeed, at present Dr. Siemens’ new system of 
employing gaseous fuel in heating retorts is being experi- 
mentally tested on a large scale in Glasgow. How to pre- 
vent freezing in gasholder lutes will be discussed by Mr. 
D. B. Esplin, of Forfar, who is a very successful gas 
manager. A year’s experience with a patent washer 
scrubber, devised by Mr. William Young, late of Clippens 
Oil Works, who holds high rank in the science and practice 
of destructive distillation, will form the subject of a paper 
to be read by Mr. Andrew Scott, of Falkirk. The last 
p»per named on the programme is to deal with a modifica- 
tion of the system of carbonising which was brought under 
the notice of the gas profession a few years ago by Mr. 
Abram Malam, of the Dumfries Gas Works. Altogether, 
the subjects to be discussed are very important ones, and 
the President is sure to give a good tone to the meeting by 
his opening address, which will be alike thoughtful, instrac- 











tive, and comprehensive. 
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APPLICATIONS FOR PATENTS DURING THE WEEK ENLIMG 


In the Cases of Inventions communicated from Abroad 


the 
Italics after the Applicants’ Names. 


Nos. 
and 
Dates 
1881 
July 5 
2924 


2925 
2926 
2927 
2928 


2929 


2930 





wyse 


2933 
2934 
2935 


2936 
2937 
2958 


2939 


2940 


2943 
2044 
2945 | 





| 


| 
| 


2946 | 


2947 


2948 | 


July 6 


2949 | 


20965 
July 7 
2966 
2967 
2938 
2969 
2970 
2971 
2972 
2973 
24 
2975 
2976 
2977 


2978 
2979 


2980 


2981 
2982 


2983 





| Lake. 


“ENGINEERING” ILLUSTRATED PATENT RECORD. 


CompiLeD By W. LLOYD WISE. 








JULY 11, 1881. 


Names, &c., of the Communicators are given in 


NAMES, &c., 
OF APPLICANTS. 


G. W. Robertson, Glas- 
gow, aud I. Beck, 
Sheffield. 


Bonneville, <A/feri, 


Bonneville. Afoller, 


J. Simmons, Brixton. 
Abel. 


J. A. Grant, Ottawa, 
Canada. 

E. P. Ward, Fulham 

De Pass. Avrting, 

Mewburn. La So 
cigté Raynaud, Be- 
chade Gire et Cum- 
pagnie. 

W. Hargreaves and 
W. Inglis, Bolton. 

W. Scott, Hamp- 


stead. 
J. Louis, London. 


Fleischhauer, 


R. Jones, Liverpool. 
Boult. Ach, 


Thompson. Blakemore. | 


H. Dollman, Birming- 
ham 

Slater. Plewes, 

C. R. E. Bell, London. 

| Redfern. Van Wor- 
mer, 


Pitt. 


a 
J.P. Hooper, London. 
F. D. Harding, Hamp- 
stead Heath. 
L. Wolff, Magdeburg. 
Lake. 
Lake. 
H. Birkmyre, 
Till 


Dresser, 

Schmitt. 

Port 

asgow. 

Haddan. and 
Randall. 

A. W. Adams, South- 
ampton. 

Groth, Ausemann 


M. Immisch, High- 
gate 
Jeusen, LEddison. 


F. R. Baker, Birming- 
ham. 
Brydges, 


Redfern. Carin 

E. and 8. Tweedale, 
Accrington. 

J.C. Ramsden, Filey 

W.H 


C. 6. Beechey, Liver- 

pool. 
Lake. 
King. 


Robinson, 
Rose 


Justice. J/utchinson. 


Borgogn 


on. 


Vaughan. eller. 
E. 8. Wastfield, Bath. 
Rk. Brabyn, Saint 
Wenn. 
E. Aldous, Peckham. 
H. Booth, Bilston. 
Redfern. Terstegen. 
W. Atherton, Preston, 


nc. 
W. C. Pagan and J. | 


Hore, Liverpool. 


G. A, Cochrane, Mon- 


treal. 
E. Johnson, St. 
Helen's. 


Thompson. 


W. and F. Hawley, 
Derby. 

Haddan. Pichereau. 

Hunt. Lagrange, Au- 
bert, and Nos, 

W. 8S. Mackie, Man- 
chester. 

eee Smith, 
W. Woolnough and C. 

pi er Kingston 

on-8e: 


Selisam, 


eek, Sonthend- 


Hamburger. 





ABBREVIATED TITLES, &c. 


Steam and hand steering engines, 
&ec. 


Composition for preventing ard) 
incrustations i 


removing 
boilers. 


Metallurgic furnaces. 


specification). 


Propelling and ateering road ve- 


hicles. 


Attaching and detaching horses 
harness to and from carriages. 
Elastic bulb syringes, 


Electric lamps. 
Gas engines. 


White alloy ‘and a malleable bronze. 


Valve gear for engines. 
Rotary knife and fork cleaner. 


Supporting persons outside build-| 
ings for window-cleaning, &. 


Tricycles, &c. 


Fastenings for albums, &c. 


| Nos. 
|_ and | 
| Dates. 
| July 7) 
2084 | 
2985 | 
2986 


2987 | 
2988 


2989 
2990 
2991 
| 2992 
|| 2993 
|| 2004 
|| 2905 


|) 2996 
| 








| 
2000, 
"solo 


3001 
|} 3002 


Self-binding attachments to bar: 


vesting machines. 


Machines for mincing. 


Churns. 

Boxes or cases. 

Railway tipping 
wagons. 


plete specification), 


— telegraph wire ropes or) 
Applying pictures, &c., to panels. 


Hot-air engines, and carriages to be 
propelled by the same. 

Machinery for opening fibrous ma- 

(Complete specification ). 

Producing multiple copies of writ- 


terials. 


ing, &c 
Cotton ropes. 


Car axle lubricators. 


Trousers. 


Preparing textile materials with 
chemical solutions of silk, 


Thermometer. 


Magneto or dynamo-electric ma- 
chines. : y 
Lamps for volatile oils. 


Self-adjusting surveying aaa 


ments 
Caustic holders. 
Looms for weaving. 


Manufacture of steel. 


Markers for games, &c. 


Gas-motor engines. 


Railway vehicles, 


Cooling and ice-making apparatus. | | 3030 
(Complete specification), 80: 
Burnishing ae sole edges of boots 


and shoe 


| Weavers’ heddies, 


Grain-binding machines. 


specification), 


| Gas-engines. 


| 





Vehicles for common roads. 


Ventilating purposes. 
Manufacture of nails. 
Eye-glasses. 

Looms for weaving. 


Indicators. 


a or 


matte 


vitrified nature. 


Chimney caps. 
Indicating apparatus. 


Weaving and apparatus therefor. 


Middlings purifiers. 


Gathering and binding corn, &c. 
Propelling vessela by wave and 


tidal power. 


(Complete specificatton). | 
Electro - magnetic motors. 


m4 carrying perishable 
Manafectare of bricks, &c., of a 


8005 


dumping || 


| 


| 3008 


| 3007 


| 
| 
| 3027 
| 


a 
7 


8032 

-_ 
30 33 

8034 | 
| 8035 


| 3036 | 
| 
| 


3087 | 
3038 | 
8039 


3040 
041 


| 
| 


or of fatty matters from || 
ates for grinding paints, &c. 


} 
| 
| No. | 


G. L. Anders, Boston, 
} 8.A 


Newton. 
J. H. Porter, London. 


NAMES 
OF APPLICAN Ts. 


H. F. Phillips, Ham- | 
mersmith. } 
T. B. Gibson, Hebden 


Bridge. 
| Imray. Ader, 
Johnson. olay, 


J. Hopkinson, West- 


minster. 
C. and C. T. Linford, 
Leicester. | 
J. R. Kelsey, Bristol. 
J. E. Outridge. Egham. 
8. B. =— Bir- 
mingha 
F. Pod, 
U.B.A 
A.C. Brown and H.A, 
C. Saunders, London. 
W. Coppin, London- 
erry. 
C. Semper, Phila- 
delphia, U.S.A. 
A. 8. Murphy, Phila- 
delphia, U.8 A. 


Lake. 

G. Crawford, 
asgo 

Terrell. 


Smith. 

J. Griffiths, Weobley. 

G. Furness and J. 
Robertshaw, Man- 
chester. 

G. Furness and J. 
Robertshaw, Man- 
chester. 

J._W. Bottomley, 
Widnes, and R. F. 
q Molesworth, 
Rochdale. 

J. McEwen and 8. 
Spencer, Manches- 


“Charleston, 


Godard. 
Port 
Ww. 

Chapleau & 


ter. 
Thompson. Mower, 


Lake. Menge. 
B. W. Webb. London. 
Gardner. oe. 
= Sharman, High- 


ury. 
J. J. Sachs, Sunbury. 
Johnson, Powell and 
Harper 
G. Smith, London. 
e. Greb, 


G. L. 0. Davidson, 
London 

Haddan. " Duplant. 
Haddan. Sou/tz. 
W.R. Moss, Bolton. 
W. Howitt, Ilford. 

R. M. Marchant, Lon- 
don. | 
Lotz. Wilké, 

J. A. Armstrong, 
Beet heath. 

R. _ Castes, New 


on 

C. i “Andsew, Stock- 
| _ port. 

P. Newall and J. 


Barker, Warrington. 

T. and T. pennants, 
Birming 

Lake. Cohen. 

G. Spencer, Wirks- 
worth. 

Clark. Bonsack, 

T. Perks, Birmingham, 
and Perry- 
man, Aston. 

Sir W. Thomson, 
Glasgow. 


Henderson. Zrefcon, 

R. Laws, Hackney. 

Von Nawrocki. Schiitz | 
and Juel. 

H. J. aa Wootton 


Basset 

J. Goody, Wombwell. 
J. F. Wiles, Old 
Charlton. } 


Gavioli, 


A.8. Murphy, Phila- 
delphia. 


ABBREVIATED TITLES, &c, 


Feed pumps. 


Working celluloids or other materia] | 


used in artificial teeth. 
Telephonic signalling and commu- 
tating apparatus. 


Preparation of malt. 


Telephonic apparatus, &c. 


Apparatus fer the transmission of || 


power by electricity. 
Gas engines. 


Hat shaping machine. 


Motive power engines. 


| Breechloading small arms. 


| 


| 


Preservation of perishable articles | 


in bottles, jars, &. 
Telephonic ‘and telegraphic signal- 
ling apparatus. 
Propulsion and 


ships. 
Manufacture of sulphate of alumina. | 
(Complete specification). 
Manufacture of tubing, shafting, |! 
columns, &c. 
tion). 
Cleaning and polishing knives. 
Self-closing taps and valves. 
Anchors. 
Apparatus for purifying smoke. 
Taps for liquids. 


Steam-pressure gauges, 


| 
Manufacture of chlorate of soda. 
| 


Condensing pumps and cylinders for|} 


the manufacture of aerated 


construction of| | - 


| | 


(Complete specifica- 


waters. | 
Binding books with wire staples. 


(Complete specification), 
Dredging machines. 
Tills for the = of fraud. 
System of signalli 
Tobacco pipe joints. 


Compounds for castings, &c. 
Spring motors. 


Photographic cameras, &c. 
Electric lighting apparatus, &e. 


.Velocipedes. 


Horse-collars. 

Spinning machine rollers, 
Combing cotton, &c. 

An improved sash-bar. 


— cut-off and engine regu- 


Wagon or carriage wheel. 
Lathe or machine tool. 


Grinders, &c. 

donee for roasting tobacco, | 

Apparatus for polishing leather. 

breechloading _fire- 
arms. 

Axles for carriages, &c. 


Hammerless 


we and binding cut crops into|| 


baieas for making cigarettes. 
Earrings. 


Regulating electric currents, &. 


Life-preserving corsets. 


| Movable show 








| 
| 
| 
| 


cases. 
—— of metals to textile) 


brics. 
Rollering machine for raking hay. 


Securing the oe of earthenware 
and other piping. 
Fire lighters. 


| Mechanical pianos, &c. 

| Purification of water. 

| Making tubing, shafting, &c., di-|| 
rect from puddled iron, (Complete | 


specification), 


GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTES, 
For Particulars, see Corresponding Numbers in Lists of 
A 


\pplications for Patents, 
l—Announced July 8. 


Name. | No. 


Name. | No. Name. 





| Jest 
2383 | 


2399 












Robertson & | 2413 | Chatwin and Sit ; Walker and 
Gubbins. Shipway. Stephenson. 

| Thompson 2419 | Panzera. 2715 | Thomas and 
(Gray). 2711 | Putnam. White, 





























| 











2 | Mackie. 





I| No. Name. No | Name. No Name. 
1881 1881 | 1881 | 
2717 Lake (Hall), | 2747 | Bischof. 2771 | Clark 
2721 Houghton. 2749 | Higginson. (Baville and 
2723 | Leslie. 2751 Church, Monlebout). 
2725 ‘Ley. 2753 Adams, 2773 | Clark 
2727 Gedge 2755 | Sefton. | _ (Townson). 
(Chaize and| 2757 | Boyd and 2775 | Woodward. 
Chaize). Boyd. 2777 | Brockelbank, 
2729 Harrington. | 2759 | Coales. 2779 | Dickinson. 
| 2731 Strauss 2761 | Groth (La. 2781 | Brydges 
(Strauss). |  chaussée). (Stoll), 
2733 Browne 2763 | Bryan and 2783 | Sands. 
(Rimbach). Fiyer. 2785 | Clarke. 
2739 Newton 2767 | Newall and 2787 | Mewburn 
(Gravier), | Barker. (Stroehmer 
2743 Lake 2769 | Lake | & Eales). 
(McLean). (Dervauz- Otway. 
2745 Davies and lbledand | Sterling. 
Massey. | Schenberg.)| 279: Seymour. 
| 2795 | Hess & Hess, 
Il.—Announced July 12. 
1881 1881 1881 
1489 | Crabtreeand| 2550 Furse (La] 2805 Haddan 
Juckson. Société Clavi- (Healey). 
1994 | Sherwin. graphique 2807 Ranyard and 
2268 | Lake (Kiss). Maggie et Fleming. 
2300 | Hansell. Cie.) 2809 = =Joy. 
2354 | Schneider 2552 Wirth 2813 Lee. 
(Dette), (Society for | 2815 Clark 
2438 | Welburn. the Manufac- (Tichenor). 
2478 | Hume. ture of Wood-] 2817 | Lake (Follet 
2482 Brewer Pulp). and Bixby). 
| (Edison). 2558 | Shears. 2821 | Torr. 
2486 | Bauer 2560 Lake 2823 | Laurie. 
(D' Alma (Landis). 2825 Hunt (King). 
and Girot), | 2562 Braddock. 2827 | Beck (La 
|| 2488 | Abel (San/a-] 2564 Wigham, Société A. 
} ville and | 2568 | Biische. Ruffin et 
a 2570 Dempster. Cie.). 
2490 2572 Newton 2829 Halliday. 
tedden, (Hussey and] 2831 Haddan 
2492 Jensen Dodd). ( Piper). 
(Edison). 2574 Mulls (Von 2833 André and 
2494 French. Skoda). Easton, 
2498 Lake 2576 Hopkins. 2835 Johnson 
(Arzberger).| 2580 | Webster. ( Tuyssu- 
2502 Clark 2588 | Glerum. zian). 
(Cutler). 2592 Lake (Clark).] 2837 | Gaine, 
2504 | Siemens. 2594 Lauckner 2839 | Lake (Deni- 
2506 Hall end (Wax). son and 
Thompeon, | 2096 Brandon Mead). 
2508 | Lampson. (Sépulchre).| 2843 | Jones. 
2510 Bardsley. 2600 Boardman. 2845 Drake. 
2516 Brentinall. 2602 | Mitchell. 2847 Lake 
2518 Beyerinck & | 2604 Beck (Greenough). 
Stuart. (Labarbe). 2849 | Hawkins. 
2520 Sexton. 2606 Muirhead. 2851 Lake (Wood). 
2522 | Imray (Oury)] 2608 Wirth (Fehr).| 2857 | Leverkus. 
2528 Dixon. 2610 | Downie and | 2859 Dowson, 
2530 | Wynne. Lotz. 2861 Engel 
2532 | Gouraud 2612 | Crookes. (Schultze & 
| (Delaney & | 2799 | Thomson and Meyer). 
Johnson). Watson. 2863 Clark 
2540 | Hall. 2803 Douglas and (Collin), 
2542 Grant. 2865 laus, 





INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
COMPLETE SPECIFICATIONS. 


For Particulars, see Corresponding Numbers in Lists ay 


Applications for Patents. 











No. | Name. | no. | Name. No. Name. 

1881 | 1881 1881 

2926 | Bonneville 2947 | Lake 2997 | Semper. 
(Moller). (Dresser). 2998 | Murpby. 

2942 | Redfern 2963 King (2ose). | 3007 | ‘i bompson 
(Wormer). | 2966 | Vaughan (Mower). 

2943 | Pitt (Farmer) (Keller). 





NOTICES TO PROCEED, 


1,—Time for entering Opposition expires Friday, 
July 29, 18 81. 











| Name. 














No. | Name. No. Name. No. 
1881 | 1881 1881 
898 | Wright. 961 Wood, 1324 | Clark (Coker). 
904 | Gellinawethl 987 Walton. 1345 | Ragg. 
908 | Groth (Zweig-| 992 Newton 1485 | Talland 
| bergk). (Hosmer). Daddy, 
913 | Glover and 997 | Haddan 1973 | Gover. 
James. (Koerner). | 2246 | Singer. 
922 | Elmore. 1000 Harrison. 2348 | Pegler and 
923 Gibbs, 1011 Combe, | Watson, 
932 | Hanson, 1143 Comings. 2356 | Belland 
934 | Hyatt. 1154 Packham & Ramsay. 
935 | Thompson & Pelton, 2459 | Ryland. 
Tomkins, | 1242 Thorn, 2645 | Pinkney. 
941 | Bebro, 1273 Uljée and | 2675 | Macbeth. 
942 | Pool. Cleminson. } 2731 | Strauss 
944 | Downing &] 1274 Uljée and | (Strauss). 
| Downing. | Cleminson. | 2804 | Haddan 
949 | Bell, 1290 Comings. | (Henrard). 
| | 
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74 
Il,—Time for entering Opposition expires Tuesday, 
August 2, 1881. 
No. Name No. Name. No. Name. 
1881 1881 1881 
988 Otto. 1120 | Pitt (Aodins). | 2182 | Hargreaves & 
996 Jones. 1136 | Lake (Lange) Robinson. 
$98 Lewis, Ham-] 1150 | Noad. 2370 | Newton 
mond, and | 1156 | Elstob and (Nathan). 
Hiller. Elstob. 2426 | Hattersley & 
1006 = Taylor and 1226 | Evans,Smith, | Bailey. 
Wild. and Braith-| 2428 | Hargrave. 
1012 Huntley. waite. 2462 | Thomas and 
1015 | Brewster. 1261 | Newton | _ Domeier. 
1021 Sandheim. (Giinzberg | 265 Siemens, 
* 1023. Green and & Teherniac)| 2743 | Lake 
Savage. 1364 Johnson (McLean). 
1029 Mills. ( Winter). 2768 | Lake (Hill). 
1040 Common andj 1368 | Alexander 2836 | Lake 
Joel. (Mertz). (Lambert & 
1057 = Catlow. 1396 | Marshall. Kokesch) 
1059 Sugg and 1651 | Branton, 2852 | Lake 
Pierson. 1859 | Fawcett. (Berliner). 
1103. - Banks. 2023 | Zwanziger 2943 | Pitt (Farmer). 
1lll Hawthorn, | (Janky, Ri- 2963 | King (ose). 
Liddell, and manocty, &, 2997 | Semper, 
Hawthorn. Rimanocry, | 2998 | Murphy, 
1117s Wilton and 
Weston. | 
PATENTS SEALED, 
I.—Sealed July 8, 1881. 
No. Nawe N Name. No. Name. 
1881 1881 1881 
5503 | Smith. 242 Dane 1312 icks and 
113s Farrar. 254 | Sutcliffe. Crooke, 
115 Groth 270 | Abel (Morel).[ 1614 Lloyd Wise 
(Gravelin). 272 | Newington. (Seck 
121 | Thompson 293 | Unterilp Brothers), 
(McAuley). (Becker). 1661 Hillman, 
127 | Stones, 314 | Zander. 1662 | Pullen. 
Kirby, and} 316 | Zander. 1717 | Kirk. 
Phillips. 317 | Steward, 1719 Thompson & 
134 Bibbins, 324 | Sombart Thompson 
135 Taylor. (Leclerc). 1800 Johnson. 
137 =~ Reffitt and 393 | Ley (Dodge). 1846 Swalwell. 
Irwin. 408 | Lake (Ses- | 1891 Smythe. 
139 Mace. nard and} 1894 Abel 
142 Stanford. Besnard). (Langen), 
147 Betjemann, 28 Knight. 1896 Cliffe 
155 Whitehouse,] 459 Bonneville 1898 Johnson 
157 Young. (Couteau) (Cross), 
159 Fynn. 519 | Everitt, 1911 Brooke-Hunt, 
166 Wilkinson, 577‘ Kirk. 1924 Taylor, Allen, 
171 Whitfield. 631  Lioyd Wise Evans, and 
176 Cooke and (Carpenter), Braithwaite, 
Hurles 913 | Tyer. 1940 | Otto. 
(Gumbs) 943 | Faulder, 1958 | Abel 
188  Mewburn 974 Thorn. (Langen). 
( Antoine). 982 | Groth 1970 Abel ( Bind- 
189 Starley. (Miller). schedler and 
200 Imray 1042 | Sorby and Busch). 
(Cabanellas) Sorby, 2003 | Greener. 
218 | Gordon. 1100 | Groth (Lied- 243 Whiteman 
228 | Proudlock & man and (Newton). 
Weather- Beger). 2045 Lake 
burn. 1214 | Sherwin and (Lighthall), 
236 Henderson Evans. 
(Duret) 
I1.—Sealed July 12, 1881. 
No. Name. No. Name. No Name 
1881 1881 1881 
158 Groth. 544 Adamson, 1791 «Clark 
162 Rowan. 600 Sprague 1820 (Gesner). 
169 =Richards. 651 Clark (Bena Pitt 
1909 Edmonds vides and 1936 (Schloesing). 
Mowbray) Arthur, 1937 Ricbardsor 
198 Bomford and 60 Anderson Jacoby and 
ing. (Goodman). | 1964 Jennings, 
204 Lefebure. 1334 Mackay. Heath and 
205 Rayner. 1522 Lake 2001 Heath. 
209 «Brewer. (Knowlton). Bonneville 
210 Lowry. 1696 | Pitt (Lugo). 2016 (Biennait). 
211 | Anderson. 1761 , Zyka-Rad- Johnson 
257 Vaughton. vanszky, (Crocker). 
276 | Harrison. Liedman, 
313 | Skerrett, and Schar- 
417 | Maskelyne, rath 
FINAL SPECIFICATIONS FILED. 
July 2. 1881, Nos, 13, 17, 18, 19, 22, 25, 27, 34, 41, 42, 60, 143, all of 
the year 1881. 
3, y» -30, 31, 40, 43, 44, 45, 47, 48, 49, 53, 56, 57, 61, 62 
68, all of the year 1881. 
& « » 5369, 5374, both of the year 1880; 51, 54, 59, 
63, 65, 66, 69, 78, 91, 667, all of the year 1881. 
a «= » 67, 70, 71, 79, 83, 85, 86, 88, 96,100, 101, 102, 
106, 140, 177, 409, all of the year 1881. 
— « » 5146 of the year 1880; 84, 93, 95,129, 201, 318, 
717, all of the year 1881. 
8 . 5503 of the year 1880; 92, 97, 98, 99, 103, 105, 


109, 111, 157, all of the year 1881. 










PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50/. HAS BEEN PAID AND REGISTERED 










No, | 




























1878 | 
2683 
2636 
2720 | 
2704 
2747 | 


2796 





Name. No Name. No. 
1878 1878 | 
Foulis. 2949 Lake (Arm- | 2750 
Cowan. strong), 2751 
| Lake 2754 | Bedson, | 
(Williams), | 2735 | Lake 2766 | 
Smethurst. (Gardner). | 2873 | 
Hewlett and | 2743 Hopkinson. | 2740 
Shearer, 2744 Mills (Servis, | 2756 
Collins, | Sturtevant, 
| and Merri- 
man). 








Name. 





Lake (Blye). 
Lamplugh «& 
Brown. 

Sill. 
Sturgeon, 
King. 
Ripley. 


































































































PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP| 4990. Apparatus for Opening, Ghesing, and 
DUTY OF 100/. HAS BEEN PAID AND REGISTERED. Fastening Casements, Sashes, &c.: J. Bruce, 
Birmingham. [6¢. 3 Figs.)—Is an arrange ment of rods and 
levers - opening windows that swing on central pivots. (No- 
No, Name, No Name. No. Name. vember 30, 1880), 
7, 7, Java. iy sreaapes 4991. Machine Guns: T. Nordenfelt, London. 
187 1874 1874 “6d. 3 " i 2 
2387 | Pooley. 2063 | Newton 2411 | Taylor. (6d. 5 Figs.|—Fig. 1 is a plan and Fig. 2 and 3 are cross sections 
2459 | Johns sdanchs 249 Sally in lines 3, 3, and 4, 4of Fig. 1 respectively. The gun consists of 
Bh ohnson (Leclanché). | 2421 | Kelly. 
(Sellers). 2375 art, | ’ two or more barrels with their breech ends screwed into a ce ntre 
crosspiece 2, whilst the muzzle ends slide in the front ¢ rosspiece 
= _ —_— 3% Thecentre crosspiece is bolted to pa ap, frame 5, in which 
itis guided by flanges. At its rear end is a strong 5; ring 7 of 
PATENTS WHICH HAVE BECOME VOID. 
I,—Through Non-Payment of the Third Year's Stamp Duty of 501, £3 fea? ss 
ecatieanna me sehcinaiane Ces es r= 
No. | Name. No. Name. No. | Name, mi 
1878 1878 1878 A 
2554 | Bramio. 2575 | Pieper 2618 | Wilson | 5 9 
2555 | Casper. ( Tebay). (Thies). |} 
2558 | Engel 2576 | Watsonand [| 2619 | Schletter and 
(Holmstrom). | Woodhouse Hare Cc — SLL Lie _ ~ 
2561 | De Pass 2577 | Best and 2628 | Brook, Sykes, m2 Fig 2I 
(Brock) Marshall. and Stake. 
2562 Alldridge. | Yonck 2631 | Sarony 
2563 Lake | Bartley. @ Johnson. 
(Franke). | Wohl Lewthwaite. 7 ” ? 
564 Forsyth. Somzeée. Rawlings and 
2565 Newton Lloyd and = Barnes. alternate layers of steel andindia-rubber, and at its front end are 
(Hatch and = Lloyd. 2634 | Holding. two volute springs 8, 8 to take up the recoil. in action the back 
- Hatch) 2592 | Chapman & 2636 Richmond & | ward stroke of the hand lever first carries the breechblock 14 to 
2507 Lake a Kimbel. , Kichmond. | the left and brings the plungers in line with the barrel and extractor 
(Délebecque — 594 | Sonnen- 2640 Leak and hooks; secondly, it withdraws the plungers and extracts the cases ; 
; & Banderali)| schein Edwards, thirdly, it cocks the gun. In the reverse motion the cartridge 
2568 Von Naw- | 2595 | Walker andj 2642) W hittle, plate is closed, the cartridges are pushed into their chambers, the 
rocki _ | Walker. Greaves, & | breechblock is moved to the right to close the breeches and bring 
sie ieee 2596 ress Perey i Newman. the firing pins ee the caps, and the hammers are released 
wet Aor iman) Comaat ty —— papertene avaiernemalih-oensaenniniggetgice 
2570 Price (Engelhariat) Jackson, ‘wy. Felting Machines: G. Yule, Newark, U.S.A 
(Powell), 2613 | Genty and 2648 - Atherton. [6d. Figs.J—The felting aprons or rollers receive by suitable 
2571 Rober Deschamps} 2649 | Barlow ge aie reciprocative and oscillating movements, in addition to 
(Wolters) 2615 | Hall (Ritter) progressive or rotary motions, the material under treatment 
2572 Jordan and 2616 | Bell & Bell. | 2650 | Lake (Ritter), | being thus rolled backwards and forwards, and also gradually 
Jordan, moved from one end of the machine to the other. (December 1, 
1880 
4997. Making Doorways, &c., Close and Tight: 
I.—Through Non-Payment of the Seventh Year's Stamp w. iorgan-Orewn, ptm hy (G. B. Thompson, pian 
Duty of 100i, Penn., U.S.A.) [10d. 8 Figs.)—The door and door case are made 
taper like a conical valve and its seat, and the case is further 
No. Stink iin No. a = provided with india-rubber packing rings. (December 1, 
1874 | 1874 4998. Apparatus for the Manufacture and 
2217 | Townsend. Wyley. 274 | Connell. Purification of Gas: W. J. B. Symes, Stepney. [(/ 
2219 | Kell. Thomson, 2285 Clissold. 6 Figs.}—Fig. 1 is a front elevation of a gas retort provided with 
2220 | Tackels. Hunt 2289 | Haseltine means for ascertaining whether gas is or is not being made, and 
Lilburne. (Reynoso) (Baker). also for preventing the explosion of sulphurous gas. and for gene 
Fletcher. 2263 | Shuttieworth.| 2307 | Hornsby and | rating steam. The retort is |_-shaped, and is furnished with a 
Bourdin 2266 Horsfall and | Bonnall cock c, by opening which it can be ascertained whether gas is 
| Spencer. Greenwood 








NOTICE OF APPLICATION FOR LEAVE TO FILE A DISCLAIMER 
AND MEMORANDUM OF ALTERATION. 

White, Paris, printing in colours upon india-rubber, &c. 

Anderson haveapplied for 


Ww 
No. 


Ga. 
3047 of 1879, 


W. G. White and F. 
leave to file a disclaimer and memorandum of alteration. 





Notice of 





opposition must be left at the office of the Attorney-General, 1, New 
Court, Temple, before July 18. 





ABSTRACTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING JULY 9, 1881. 


Abstracts marked with a * relate to applications 
with, 
is stated in each case after the price; 


the Specification is not Illustrated, 


where none 

Where Inventions are communicated from abroad, the Names &c., of the 
Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, Chancery 
lane, E.C., either personally, or by letter, enclosing amount of price 
and postage, and addressed to Mk. H. READER LACK. 

4422. Bag-making Machinery: 
don. [6d. 18 Figs}—The machine will make bags either from 
sheets, or from a continuous roll. The invention ¢ omprises two 
bent folding pieces of sheet metal of peculiar construction, but 


cannot be fully explained within the limits of an abstract, (October 


29, 1880), 


4526. Surface Polishing and Pasting Machinery: 
W. Weems, Johnstone, and C. D. Douglas, Glas- 
gow. (6d. 7 Figs.j—Is for a machine that will imitate the 
action of the hand in such occupations as French polishing. The 
work is laid upon a reciprocating table under a vertical shaft 
which carries a disc in which are a number of vertical revolving 
spindles terminating in pads. The mechanism is so arranged that 
a given point in any pad revolves rapidly around its own spindle, 
and slowly round the central shaft. Several modifications of the 
machine are described. (November 4, 1830). 


4610. Apparatus for Bleaching, &c., Woven 
Fabrics, and Yarn Continuously: W. Birch, 
Salford. [6d. 10 Figs.)}—The object of the invention is to get 
the goods which are treated in rope form in and out of a keir in 
which there exists a pressure of steam above the atmosphere 
without losing the pressure, and this is accomplished by aid of a 
vertical pipe or shaft opening below the water level of the keir, and 
of sufficient height to contain a head of liquid that will balance the 
steam pressure. (November 10, 1880). 


4988. Electric Lamps: K. W. Hedges, West- 
minster. [é¢. 11 Figs.)}—This invention, which will shortly be 
illustrated in ENGINEERING, comprises a regulator aud an incan- 
descent lamp, The regulator, which is an improvement on 
Patents 81 and 925 of 1879, has two positive carbons which slide 
down inclined troughs and meet at a point, there forming a mutual 
support, and one negative carbon which slides down another 
trough, and bears by its tapered extremity against a stop which 
allows it to move forward as it wastes, the operation being some- 
what after the manner of Siemens’ abutment pole and of Ladd's 
pole. The light in the incandescent lamp proceeds from a stick 
of carbon in contact with a metal pole formed as a wheel. 
The globe apparently is not exhausted, (November 30, 1880). 

4989. Warming Railway Carriages: C. D. Abel, 
London. (G. Westinghouse, Pittsburg, U.S.A.) [6d. 2 Figs.) — 
Relates to warming carriages by the heat of the lamps used for 
their illumination. A special construction of lamp is described, 
pag a for obtaining the necessary currents of air. (November 
30, 1880). 


not proceeded 
The number of Views given in the Specification Drawings 
are mentioned 


H. Rankin. Lon- 























being given off from the coal or not. The cock d is to allow the 
escape of sulphurous gas before the retort duor is removed. Fig 2 
is a plan of hollow chests or firebars situated in the furnace into 
which a constant stream of water is sent to be vaporised, and 
then mingled with the gas. Fig. 3 is a section of a fliter or puritier 
containing alternate layers of iron oxide and wool saturated with 
hydro-carbon, (December 1, 1880), 


5001. Machinery for Printing, Cutting, and 
Folding Newspapers, &c.: P. D. Hedderwick, 
Glasgow. (8d. 17 Figs.)—(1) Relates to machine ‘ry for print 


ing newspapers from a web of paper, and is to provide for adapt- 
ing the machinery for printing different sizes of sheets. (2) Com- 
prises improvements in the cutting mechanism, whereby different 
lengths of sheets may be severed. (3) Is for an improved method 
of folding sheets lengthwise of the web. (4) Is for improved 
means whereby sheets formed by cutting the paper transversely. 
and slitting it lengthwise, are brought one over the other to be 
folded. (December 1, 1880). 


5003. Machinery for Mixing, &c, Various Sub- 
stances: P. Pfleiderer, London. [sd 49 Figs.}—Ilhe 
invention consists principally in additions to the machines > 
scribed in Specifications 4116 of 1875, 2953 of 1876, and 5330 of 187: 
which were chiefly adapted for the manufacture of biscuits, aie, 
&c. It includes new means for tilting the troughs, elastic exten- 
sions to the revolving blades, eccentric axes for the same, &c. 
(December 1, 1880). 


5004. Measuring and Recording Electric Cur- 
rents, &c.: J. W. Swan, Newcastle-upon-Tyne. 
(6d, 2 Figs,)—The object of the apparatus is to produce a record 
of the time that an electric light has been burning. Each light 
requires a separate apparatus, but several can be arranged in one 
case together, as in the illustration. The inventor claims measuring 
and recording electric currents by the employment of a rotating or 
moving body driven at a uniform or known velocity in combina- 
tion with counting mechanism, by which motion is transmitted 
from such rotating or moving body through the intervention of 
devices which are maintained in operation when the electric 





current is not passing, but are brought into action so as to operate 
the counting mechanism by and during the passage of the electric 

















Jury 15, 1881.] 


ENGINEERING. 








current. A is a constantly rotating cylinder in which are pegs aa, 
which each time they meet the lever B actuate the tooth ec. If the 
current is passing in a given circuit the electro-magnet G attracts 
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the iever H and lowers the 
wheel E of the indicator 
to make its movement 
(December 1, 1880), 


5006. Spinning Machinery, &c.: H. B. Arundel, 
Manchester. ['id. 6 Fiys.)}—Has reference to the guides for 
upright spindle winding sin which the yarn is wound on tubes 
without ends in the form of cylindrical, conical, or other shaped bob 
bins, rolls, or Coils, and consistsin the use as a guide of a plate of 
metal, with suitable guide grooves or slots, hinged to the guide rail 
and extending past the position at which the yarn is delivered to 


tooth ¢ into gear with the counting 
If there isno current the tooth continues 
, but itis held out of gear with the wheel, 





ed 


the bobbin. Fis the upright spindle, E the bobbin or coil of yarn 
A the guide hinged at B tothe rail D. The guide is kept in con- 
stant contact with the yarn by the tension of the end, which as 
shown in a dotted line, passes over the rail on the inner side of 
the guide through a slot and along the outer side cf the guide and 
hen through a guide slot on to the bobbin. (December 1, 1880), 
5014. Electric Lamps: J. W. Swan, Newcastle- 
upon-Tyne. 6d 18 Figs The bridges of incandescent 








lamps are formed from flattened cotton threads, converted by 
sulphuric acid and carbonised by heat in a vessel containing 
powdered carbon to prevent the oxidation of the material under 
treatment. (December 2, 1880), 

5015. Lamps: A. Thurlow, Atherstone. ([f/. 2) 
Figs.}—The top of the wick holder is curved and the top of the 
wick flat. the ect being to facilitate trimming the wick and to 
obtain a y light. Several modifications are described. (D¢ 
cember 2, 1880) 

5016. Manufacture of Waxed Threads: J.C 
Mewburn, Lonaon. (/. Guillemaud, Lille, France). (6d. 1 Fig.) 
— The thread drawn through melted wax, and then between 
pads, some of which are immersed in hot water. It is afterwards 


rus} 
rush 


polished by rev ly 
up December 2 

5017. Railroad Wagons for Carrying Live Stock: 
W. Morgan Brown, London, (‘/. Montyomery. Chicago, 


s, dusted with tale powder, and coiled 








U.S.A.) [lud. 22 Figs.)—Relates to the construction and arrange- 
ment of parts stock cars for facilitating feeding and watering 
the stock, and for separating or stalling same to prevent injury 
thereto dur rt t ind also to enable the cars to be 
readily changed from single k cars to double deck cars. (De- 
cember 2, 158 


5018. Refining and Straining Pulpin the Manu- 
facture of Paper: G. Tidcombe, Sen, and G. Tid- 
combe, Jun., Watford, Herts. [fd. 1” Fiys.)—Consists 


(1) in means for ing rollers for pulping engines, so that 






the bars of the rollers will be equidistant, and (2) in improven 
on Patent 5108 of 1879, The body of an ordinary rag engine rol) is 
made by erein d ng p'ates of wrought-iron so as to 
fo yf ling up the roll between the plates 
whereof the wearing bars and fillets are fitted and wedged ag 
each other, and may be held together bya metalring. (December 
2, 1880) 

5021. Dividing Gear or Actuating Mechanism 
of Mangles: T. Bradford, London. [5/. 4 /iys.j—(| 


The driving pulley is connected to the shaft by a friction clutch 


(2) The “ riser bars” are rendered partially self-acting, sothat they 
will automatically resume their position of inaction (December 
2, 1889) 


5023. Manufacture of Wire Ropes and Cables: 
A. 8S. Hallidie, San Francisco, US.A. ['d. 12 /igs).- 
‘The durability of the rope is increased by the employment of wires 





havi a flattened surface exposed to wear; these wires are laid 
into strands either separately in combination with cylindrical 
wires. F 2 shows one section of rope according to the invention 





and Fig. 3 part of a stranding machine, which in other respects is 
similar to these ordinarily in use, The round wire is wound on 
bobbins carried in cradles, and is flattened just before it is laid by 
passing through rollers driven by, the wormwheels E E, which 
gear with an internally threaded ring F, (December 2, 1880). 
5029. Ring Spinning Frames: A. M, Clark, Lon- 
don. (J. Bourcart, Zurich, Switzerland). (ls. 4d. 39 Figs J— 
Relates (1) to the employment of a second thread board or guide 





rising with the copping rail, so that there is always a constant 
length of yarn between the top of the spindle and the thread eye. 
(2) To the addition to the thread board of a small blade to clean 
the traveller. 


(3) To an arrangement designed to assist the tra- 








veller when the tension of the yarn is too great. (4) Toa system of 
winding on obtained by suddenly raising the copping rail. (5) To 
superposing several lines of spindles in one frame, (6) To impart- 
ing a special movement to every ring in addition to the movement 
of the rail, toform the middle portion or body of the cop, The 
drawing illustrates the first part of the invention; o! and o* repre- 
sent two rows of spindles, each of which has a row of thread 
guides & and A carried by the ring rail. The specification contains 
eight sheets of drawings and twenty-seven claims. (December 2, 
1880), 


5034. Steam Ships, &c.: J.S. White, East Cowes, 
I.W. (id. 2 Figs.j)—The after part of the keel and dead wood 








is cut away to allow a clear run of the water to the screw, which 
is situated between two balanced rudders. (December 3, 1880). 


5040. Gas Regulators: H. Devine, Manchester. 
(4d. 1 Fig,]—In order that the regulator may be connected to the 
pipe without the danger of the diaphragm being injured by the 
heat of the soldering it is provided with a screw coupling, 
(December 3, 1880). 


5041. Spinning Machinery: B. A. Dobson and 
R. C. Tonge, Bolton. (6d. 5 Figs.}—The invention relates, 
firstly, to the governor motion for automatically regulating the 
winding on of a self-acting mule or twiner during the formation of 
the cop bottom, To the usual governor horns mounted upon the 
copping fallers a and counter-fallers } is connected one leg of an 
L-shaped lever ¢ by means of a chain passing overa pulley con- 
nected to a weight don the L lever. The L lever swings on a 
stud on the carriage square, and upon the other end of it is fixed a 
toothed-shaped finger e; when the counter-faller bis lowered by 
the yarn being wound on too rapidly, the end of the L lever con- 
nected to the fallers is lowered and the finger e comes in contact 
with the half clutch box 7, which forms a pulley on which are two 
The clutch turns upon a stud fixed to a bracket upon 
his mounted the carrier pulley g. An endless band is passed 


grooves 


whi 


« 
_ 












round the clutch and carrier pulley and over the pulley connected 
to the quadrant 4, When the counter-faller is lowered by too 
tight winding on, the finger e on the end of the L lever comes in 
contact with the half clutch box and prevents it revolving, which 
causes the endless band to turn the quadrant screw and raise the 
nut i on the same, thus giving less winding, Secondly, to an 
improved system of copping motion consisting in a new arrange- 
mint of plates and jointed copping rail with suitable inclines 
specially arranged for crossing the winding-on of the yarn similar 
to a hand mule cop or to cross the whole distance from the nose to 
the top of the lower cone. Thirdly, to the application to spindles 
having an oil reservoir of a spiral wire wound around the spindle 
and running in the reservoir, (Uecember 3, 1880), 


5045. Manufacture of Iron Wire: H. E. New- 
ton, London. (£. Minary, Paris (Sd. 10 Figs.)}—The rod or 
bar is introduced from the furnace into a series of rolls following 
each other, The rolls are alternately vertical }, b,, b,, and hori- 
zontal a, a;, @, and each succeeding pair revolves at an increased 
yelocity corresponding to the reduced cross section of the bar. 





The grooves in the rolls are elliptical in section, and are arranged 
with their major axes alternately vertical and horizontal, so as to 
thoroughly work the metal. (December 3, 1880), 


5046. Velocipedes: J. K. Starley, Coventry. 
(84. 7 Figs.|}—The two driving wheels are coupled to the chain 
wheele which drive them by peculiar clutches. The act of putting 
the brake on either wheel also releases the clutch and causes the 
machine to rotate around that wheel. The invention comprises a 
new form of roller bearing. (December 3, 1880). 


5047. Receptacles for Tea, &c.: C. Cheswright, 
London. [éd. 2 Figs.j}—The box is lined with metal foil 
covered with paper or woven fabric. (December 3, 1880). 


5048. Manufacture of Stockings, .: H. J. 
Griswold, London. [1s. 2d. 30 Figs.J—Kelates (1) to a new 
form of bedroom slippers, and (2) to a bicyclist’s stocking. (3) To 
anew method of forming the toes on a circular knitting machine. 
(4) To a self-acting needle to be used in combination with blocks 
of cams. (5) Toacheap circular knitting machine for domestic 
use. (6) To the use of two straight needle beds parallel to each 
other with their tops just separated to allow the knitted web to 
pass between them. (7) Animproved set up or device for starting 
the work automatically, (8) To a method of stopping the machine 
when a certain length has been knit. (9) To means for automatically 
counting the rows of stitches. (10) To automatically knitting 
ribbed tops or cuffs. (11) To anew bobbin stand. (12) To other 
details, (December 3, 1880), 


5049, Machinery for Trimming the Heels of 
Boots and Shoes: W. H. Dorman, Stafford, [8d. 
5 Figs,)—1s designed forjapplication to the McKay heeling machine, 
toadapt the same for the production of ogee or half Wurtemburg 
heels, and consists in novel mechanism whereby when paring ex- 
tremely pitched ogee heels, the paring knife as it travels around 
the heel has a continually varying inclination in the direction of 
the cut. (December 3, 1580), 


5050. Boilers for Generating Steam: W. H. 
Mirfin, Manchester, and E. Nield, Oldham. [64. 
25 Figs.)—The flues are made up of alternate cylinders and flue 
tubes, The cylindrical parts J} are made as usual, and are closed 


Fug /. Fug 2 





at each end by a tubeplate, in which there are a number of flue 
tubes dd', one of which, d, is always large enough for a man to get 
through for cleaning and repairs. The illustrations show two dif- 
— methods of connecting the flues and tubes, (December 4, 
1880), 


5051. Timepieces Worked by Electricity: W. 
P. Thompson, Liverpool. (4. Lemoine. Paris), (6d. 2 Figs.) 
—The pendulum receives fresh impulse from a magnet when its 
speed slackens so much as to allow a light vane hanging from it 
to assume a sufficiently vertical position to form an electrical 
contact with a conductor, and thus temporarily complete the 
electric circuit round the magnet, the vane at other times being 
prevented by the resistance of the air from hanging sufficiently 
vertical to form a contact. (December 4, 1880). 


5052* Manufacture of Buttons: W. P. Thomp- 
son, Liverpool. (JL. Gillon, Les Lilas, Paris), (4d. 2 Figs.j)— 
‘rhe buttons are moulded from plastic material in a die and have 
wire shanks driven into them. (December 4, 1880). 


5055. Syphons: J. Delford, Nimes, France. [4d. 
3 Figs.J—Is for anattachment for startinga syphon and consists of 
a tube provided with a suction valve and sliding within a second 
tube. The first tube acts as a plunger and the second as a pump 
barrel to draw the liquid over the head of the syphon. (December 
4, 1880). 


5060. Refrigerating Apparatus, &c.: A S. Has- 
lam, Derby. [8d. 3 Figs.]—Refers to Patent 1484 of 1880, and 
describes a further arrangement termed a “ collector and separator” 
for removing the moisture from the compressed air in the furm of 
ice or snow, The air from the compressing cylinder enters 
the chamber B, and passes by the pipes B? to the chamber 
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B3 and away to the expansion cylinder. The cold airin its passage 
to the place where it is to be, used circulates ‘in the casing E and 
cools the tubes B2, so that the moisture in the air current within 
them is frozen. When the tubes becomes clogged with ice the 
cold air is cut off from the chamber E and the ice is melted by the 
air which passes over it. (December 4, 1880). 


5065. Metallic Plates and Studs for Boots and 
Shoes, &c.: B. Bloomer, Stourbridge. [6d. 7 Figs.J)— 
The plates are provided with projections like nail heads and 
serrations to bite into the leather. (December 4, 1880), 


5069.* Metallic Drums or Casks, &c.: J. Don- 
nelly, St. Helen's, Lanc. (2d.)—Relates to a lid or cover 
for the apertures in the heads of metallic drums, (December 6, 
1880), 

5070.* Looms: D. Sykes, P. Pontefract, and J. 


A. Greenwood, Holmfirth. (2d.)—The shuttle boxes are 
connected to a brake pulley by a ratchet, in such a way that when 
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falling they rotate the brake pulley to moderate their speed, but 
when rising they are free from it, (December 6, 1830), 


5072* Apparatus for Straightening Deformed 
Young Trees: H. G. Grant, Manchester. (4. Peltier, 
Nouen, France). [2d.]—The tree is straightened by the use of a 
frame and a screw. (December 6, 1580), 

5073." Cartridge Compressors: H. Head, Tip- 
perary. (2d.}—Is for turning in the edges of a aumber of cart- 
ridges simult aneously. (December 6, 1880). 


5074. Miners’ Safety Lamps: E. Robathan. Risca, 
Mon. [6d. 10 Figs.]}—Adjustable reflectors are provided so as 
to obviate tilting of the ‘lamps. (December 6, 1880) 


5075.* Apparatus for “ Gassing” Yarn or Thread: 
J. M, Cryer, Bolton. (2d.)—The yarn is passed vertically 
through the flame instead of horizontally. (December 6, 1880) 


5077.* Digging Machinery: C. A. Barrett and F 
H. Faviell, London, (2¢)]—Consists of a traction engine 
combined with digging mechanism. (December 6, 1880). 


5078." Ap atus for Flushing Drains: S. H. 
Adams, Leeds. (2¢.)-—A tank into which there is a coustant 
tlow of water is periodically discharged by a syphon. (December 
6, 1880) 


5080. Clocks: A. M. Clark, London. (/. 4. Lan 
New Haven, Conn. U.S.A.) (6d. 4 Figs.j—Relates principally to the 
frame, (December 6, 1880). 

5081.* Purification of Sugar Juices, Syrups, &c. 
C. D. Abel, London. (4. P. Dubrunfaut, Paris). (4d |—Is for 
*: systematically co-ordinating” the calco-carbonic process ‘and the 
osmore process. (December 6, 1880). 

5082. Velocipedes, &c: A. Kirby, Bedford. [( 

5 Figs.}—Describes a differential motion for the driving wheels of 
trieyeles. (December 6, 1880), 


5083. Manufacture of Telegraphic and Tele- 
phonic Cables: E. Berthoud, Cortaillod, ana F. 
Borel, Boudry, Switzerland [tid 5 fiys.)—fach insa- 
lated conductor is sheathed with lead, and the cable containing 
the various conductors is also encased in lead. The specification 
further describes a new machine for manufacturing insulated 
cables. (December 6, 1880), 


5084. Device for Holding the Drill or Toolina 
Rock-drilling Machine: J. McCulloch, Camborne. 
td, 6 Figs.j—0 is the piston rod to which the tool holder a is 
sured by the cotter gy. Projecting into the socket d which, 
.eccives the drill are a number of blocks or gripping pieces ¢ g. 


we — re ® 


which at their inner ends grasp the shank of the drill. and at 
their outer ends are surrounded by the tapercoliarf. The con- 
cussions of the drill constantly tend to force down the collar, and 
thus to increase the grip of the piecesg. Instead of employing 
the gripping pieces the socket may be split longitudinally. (De- 
cember 6, 1550). 

5085. Machine for Sorting, &c., Grain or Seed. 
H. H. Lake, London. (WW. A. Stone, Prague, Austria). (4d. 


2 Figs.}—The grain passes over four vibrating sieves under a blast 
of air. (Lecember 6, 1880) 


5087. Separating the Finer from the Coarser 
Particles of Materials for Various Purposes: 
G. Wilson, London. [td. 3 Figs.)—The materials are 
agitated in water and left to settle according to their specitic 
gravities, The water is then removed by a syphon, and the 
material turned out in a mass and separated by layers. (De- 
cember 7, 1880). 


5088. Harvesting Machines: W. G. Manwaring, 
Banbury. ((. W. Marsh, Sycamore, /ll.,U.S,A.) (ld. 14 Figs.) 
—The string is held by a nipping apparatus at one end and a reel 
at the other, and the grain is forced against it by the progress of 
the apron, thus forminga bow; a ne edie then descends carrying a 
sufficient quantity of string off the reel, and brings the string to 
the nipping apparatus. Both the end of the string and the string 
carried down are then laid hold of by a knotter, and after the knot 
has been formed the string is severed by a cutter consisting of a 
vertical knife combined with a jaw forming part of the nipping 
apparatus. (December7, 1830). 

5090.* Gas Engines: W. Foulis, Glasgow, [2d.)— 
Is fora further development of the improvemeuts set forth in Pro- 
visional Specification 2422 of 1880, and relates to details of the gas 
and air passages, to the exhaust and admission valves, to reversing 
the engine, to regulating its speed, to the igniter, &c. (December 
7, 1880). 

” 5093. Screw Propellers: W. Cooke and D. Myl- 
chreest, Liverpool. [(d. 7 Figs.)—This invention, which 
was illustrated at page 172 o0f the last volume of ENGINEERING, 
consists in constructing screw propellers with bosses divided longi- 
tudinally into two or more parts, and connected together by bolts 
and nuts, &c. (December 7, 188v). 


5096.* Supporting Saddles or Seats of Bicycles, 
Tricycies, &c.: J. A. Lamplugh, Birmingham. ([2/.) 
—The saddle is carried by india-rubber and leather bands. (De- 
cember 7, 1880). 

5097. Hydro-Carbon Lamps: D. P. Wright, Bir- 
mingham. [6d. 3 Figs.)}—The wick tube can be exposed and 
the lamp lighted by turning the dome with the chimney and globe 
in their places rounda hinge. (December 7, 1880). 


5098.* Manufacture of Balls for Children: A. 
Browne, London. (Continental Caoutchouc and Gutta Percha 
Compagnie, Hanover). [2d.)—The balls are of india-rubber covered 
with wool dust or flue. (December 7, 1880). 

5099. Meters, &c.: W. Stead, Northallerton, 
{6d. 5 Figs. j—The meter contains two channels, a wide one B, 
through which the water passes, and a narrow one c, through 














which the vanes or floats return. The vanes, of which there 
are four, aa', 6 b', are set upon spindles around which they 
ean rotate or feather. In passing through the water channel from 
G to H, they turn so as to present their broad flat surfaces to the 
current, but in returning from H to Galong the upper side of 
the case, they go edge foremost as shown in section in Fig 1. (De- 
cember 7, 1880). 

5100.* Apparatus for Regulating | Pressure and 
Economising Consumption of Ga H. Barlow, 
New York, (2d).—The apparatus is a vesse x conti aining a float- 
ing valve, (December 7. 18380). 

5101* GasEngines, &c.: W. E. Richardson, Bir- 
mingham. (2]}—A carburettor is attached to the engine to 
supply it with gas. (December 7, 1880). 

5104. Puivertsing Minerals, &c.: W. R. Lake, 
London. (/. A. Luckenbach, J, Wolfenden, and L, F. Holman 


New York , (td. 2 Figs.)—The materials in the hoppers D are 





pressed 


drawn by currents of comy air or steam issuing from the 
annular box A, down the radial tubes B B, and are projected 


agaiust one another at a high velocity, (December 7, 1880), 


5105.* Slides for Magic Lanterns: E. H. Doubell, 


London. (2d.) —The slide is to represent falling rain. (Decem 
ber 7, 1Ssv) 
5106.* Tubes for Steam Boilers, Refrigerators, 


&c.: W. Scantlebury, Nottingham. § (2) —Lncrease 
heating surface is obtained by forming on the tubes spiral or longi 
tudinal corrugations. (December 7, 1880) 


5107. Steam Pumps, &c : G. Tangye, Birming 
ham, T. Jefferiss, and J. R. Williams, Handsworth. 
[l0d. 16 Figs.) -Consists of improvements in steam pumps for 
constant and variable loads, the said pumps being fitted when 
used with variable loads with automatic expansion gear, controlled 
by an improved governor, and effecting the condensation of the 
exhaust steam The illustration shows ths automatic expansion 
gear applied toa stean pump. a is the expansion valve on the 
spindle 6, to the ends of which are attached the small pistons 

*, working in cylinders ¢3 c*, These cylinders are connected 
by intersecting passages to opposite ends of the main cylinder, 
and in these passages are small lift valves d' d? pressed down 
by coil springs, and opened at proper times by tappets e! ¢ 
worked from an eccentric on the crankshaft and controlled by the 




















of either of the valves d! or d* steam from 
giving 


On the lifting 
the main cylinder enters one of the expansion cylinders, 
motion to its piston and causing the expansion valve to close the 


governor 


port in the main steam slide; A' A* are air cylinders or dash-pots, 
The positions of the tappets e' e* are controlled by the right and 
left-handed screws g!y*. The screw is moved backward and 
forward by the rod /, and is rotated by the rise and fall of the 
governor. When it is turned it closes or separates the two nuts 
J* f*, and with them the tubes f/! which carry the tappets, The 
specification further describes improved forms of governors and 
equilibrium valves, and a novel method of connecting the pump 
and the piston rod. (December 7, 1880). 


5108. Securing the Ends of Wire for Fencing, 
&c.: H. Eyreand E. Heathfield, London: [(. 5 Figs.) 
—The ends of the wires are flattened out, and secured by a bt uckle. 
(December 7, 1880). 


5109.* Treating Gauze, Bobbinet, &c.: O. W. 
Woolf, Dresden. (G. H. Gruner, Dresden, Saxony.) (2d) - 
After the gauze has been bleached and stiffened, it is dusted over 
with finely divided starch, and then alternately treated with steam 
and cold water spray. (December 7, 1830). 


5110.* Apparatus for Blowing Fog Horns, &c.: 
W. B. Barker, Hoboken, N.J., U.S.A. [(2¢.)—Compressed 
air is supplied from a cylinder in which the piston regularly rises 
and falls, the time occupied in falling representing the blanks or 
intervals between the signals. The apparatus can be set to give 
a certain signal at successive intervals automatically, (December 8, 
1880). 


5111. Catching Beetles, Cockroaches, &c.: A. 
Nash, Canterbury. (2d.)—A plate covered with a sticky com- 
position is provided to allure the “domestic insect pests” to their 
destruction. (December 8, 1880). 


5112.* Flushing Apparatus for Closets or 
Drains, &c.: W. Wildig, Chester. ([2¢)—Water is 
supplied regularly to a metal drum which when full overturns 
and discharges itself down the drain. (December 8, 1880). 


5114. Support and Fastening for Rails of Rail- 
ways: H. A. Houllier, Rouen. [6¢. 8 Figs.j—Dispenses 
with chairs, and uses in lieu of them vertical fish-like plates having 
horizontal brackets, The rails are held by bolts between the plates, 
the brackets being secured to the sleepers. (December 8, 1880). 


5115.* Manufacture of Bread and Confectionery: 
A. Esilman and A. Hassall, Manchester. [2¢)—The 
carbonic acid is produced by the action of bisulphates and 
phospho-sulphates of potash, soda, or ammonia, (December 8, 
1880). 


5116, Water Meters: R.Schloesser, sapmementer. 
(Dreyer, Rosencranz, and Dr oop, Hanover). (6d. 7 Figs.j—In the 
circular vessel a a is the spindle 6, upon which revolves a boss 
e ¢ provided with six horizontal arms, three of which carry wings 
e, and the other three form stops between the inlet f and the outlet 
g. The wings hang loosely, and move in a circular channel A, 
which they nearly fit. This channel is provided with a fixed stop 
i, in front of which is an inclined plane &, over which the wings 
rise to pass over the top of the stop, the arm d' being so formed as 














to just fil up the space left at the top of the stop for the passage 
of the wings. A modified form of meter is also described. (Decem- 
ber 8, 1S8U,. 

5118. Working Hobby Horses &c.. on Round- 
abouts: A. Waddington, Bradford. [\i/ 6 fiys.)—tThe 


mechanism gives tu the tigures a galloping or jumping action, 
(December 8, 1580) 
5122. Gas Governors: W. Cowan, Edinburgh. 


(6d. 4 Figs j—The object of the invention is to prevent the vary- 
ing pressure of the gas on the base of the cone H in gas governors 
from interfering with the adjustment of the apparatus, and this is 
eff-cted by means of the two cylinders C and D, whereof D is fixed, 
and dips into a hydraulic slide formed round C, which is carried 














on the top of the rising and falling bell A. Gas from the inlet 
pipe is admitted to the cylinder D, and acting on the top of the 
eylinder C exerts a downward pressure on the bell equal to the 
upward pressure exerted on the base of the cone. (December 8, 
1880). 


5125. Producing Writing and other Marks on 
Paper, &c.: A. Ford London. [4¢.)—A salt of iron is 
added to the paper pulp during manufacture and the writing is 
made with tannic or gallic acid. (December 8, 1880). 


5126.* Valves, &c.: J. A.Mays, London. (27.}—When 
the outlet of a ball valve is partly closed by the rising of the float 
and the pressure increases in the pipe, a flexible diaphragm is so 
acted upon that it forces the valve to its seat and stops the flow of 

water. (December 8, 1880). 


5127.* Stoppers for Perfumery Bottles, &c.: E. 
G. Brewer, London. (A. Allilaire and L. Gerome, Paris). 
(2d.] —Rel: tes to a tube passing through the stopper proper for the 
outlet of small quantities of perfume. (December 8, 1880) 


5128.* Apparatus for Ax, « ™ the Ends of 
Main and other Shafts, &c. : llard, Burnley. 


(2d.) — Consists in the application of one or more bush keys, 
which when placed together upon the shafts will assume a 
conoidal form each way from the centre of the said key. (December 


8, 1880). 


5130. Gas moter Engines: J. Livesey, yest 
minster, (/. W. Livesey, Calais, France). (6d. 5 Figs}— 
Figs. 2 and 3 are cross sections in lines X X and Y Y respectively 
of Fig. 1, and Fig. 4 is a part longitudinal section, drawn to an 
enlarged scale, of the admission and ignition ports, E is a 
cylindrical slide worked by an eccentric; the end of the slide case 
communicates by & passage F with the interior of the cylinder 
near its front end, but the mouth of this passage is open only while a 
groove F' in the trunk C! passes over it, putting it in communica- 
tion with theannular space B. A port C4 leads from the casing of 
the slide E into the cylinder C. in the slide E is a cavity I into 
which projects a burner consisting of a tube filled with short pieces 
of wire, through the interstices of which a mixture of gas and air, 
admitted by the small passages shown in Fig. 4, can flow to the 
cavity I, At the other side of the cylinder is another cylindrical 
slide K, the casing of which has two ports K' and K*, which can 
be connected by the D-shaped eavity of the valve. In operation 
the piston A' and plunger C! in making their forward stroke 
draw into the annular space B, through the valves D D!. the 
charge of gas and air, the ports C* and K' being closed, and the 
contents of the forward end of the cylinder escaping by the port 
K2 and exhaust L. As the piston A' approaches the extreme of 
its forward stroke, the slide K closes the exhaust passage, and 
shortly afterwards puts the two ports K' and K* in communica- 
tion. The products of combustion from the cylinder C then pass 
by K' and K2 to the front end of the cylinder A, and expanding 
therein aid the piston in making its back stroke, When about 
one-quarter of the back stroke has been performed, the groove F! 
forms a communication between the annular space b and the 
passages F leading to the slide E, and the charge flows into the 
cylinder C. When the piston has made half its back stroke the 
ports K and K* are closed, and the contents of the cylinder become 
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compressed until the completion of the back stroke, when the 
port C4 is closed by the slide E and the cavity I, containing flame 
which has been ignited by the external flame H, is brought to face 
the port C2, the gaseous contents of C* and C being thereby 
ignited and propelling the piston. (December 8, 1880). 

5131* Tramways: B. Johnson, Chester. [2 )—The 
wheels have each a ceutral flange, which runs between two rails 
carried in the sume chair. (December 8, 1580). 


5132. Machinery for Treating Diseased Hop 
Plants: T. J. Wall, Southampton. [(d. 3 Figs )- 
Describes a portable apparatus with a furnace for burning sulphur. 
and a fan fur projecting the fumes on to the plants, (December 8 
1880). 


5134. Apparatus for Producing Light and Heat 
by the Combustion of Hydro-Carbon Oils, &c. : F. 
Wilkins, London. (8d. 8 Figs.j)— The hydro-carbon is 
placed in trays in a vessel, and a current of air is drawn or forced 
over it to absorb the vapours given off by evaporation. «December 
8, 18580), 


5139. Skates: T B. Drybrough, Edinburgh. 
(24.])—The skate blade is jointed in the middle to make it elastic. 
(December 9, 1880 


5140. Provision Boxes, &c.: F.&. Colas, Paris. 
(6d. 6 Figs.)—The lid of the box has a flange which drops over 
the sides, and is soldered thereto. In a groove in the underside 
of the flange a wire is laid with one or both ends brought out and 
twisted intoa ring. By turning this ring by a leverso as to wind 
round the lever, the wire cuts its way through the flange, and 
severs the top from the box. (December 9, 1880) 


5141.* Magnetic Apparatus for Separating Iron 
Particles from Wheat, Flour, &c.: T.M. Clarke, 
Liverpool. (2¢.)—The machine contains rotating magnets 
that are periodically scraped or brushed. (December ¥, 1880) 


5143.* Machinery for the Manufacture of 
Metallic Buttons: W. J. Lloyd, Harborne. (2¢.)— 
Relates to machines for the manufacture of buttons from a disc 
of metal cupped inthe centre. (December 9, 1880) 


5144. Manufacture of Unfermented Non -Intoxi- 
cating Compounds for Beverages: T.H. Larmuth, 
London. (4d.}—Fruit is stewed with distilled water containing 
one drachm of salicylic acid to the gallon, and the product mixed 
with syrup. (December 9, 1880) 


5145. Skates: R. H. Bishop and H. F. Hailes, 
London, [(d. 7 Figs.}—The skate somewhat resembles the 
Acme pattern; the invention relates to mechanism for simul- 
taneously tightening the cramps. (December 9, 1880), 


5148. Furnaces and Boilers: A. M. Clark, Lon- 
don. (S. W. Underhill, Croton Landing, U.S.A.) (Wd. 7 Figs.jJ— 
Relates to boilers and furnaces for hot water apparatus and steam 
generators. The top, bottom, and sides are of brick, and the 
interior has horizontal and vertical brick partitions, forming a 
long continuous flue, through which the products of combustion 
pass, and in which the water tubes are placed. (December 9, 
1880), 


5150. Machinery for Preparing Moulds for Cast- 
ing: H. Gibbons, Hungerford. [6d. 10 Figs.)—Relates to 
machinery for preparing moulds for casting, in which the pattern 
is formed or fixed on a plate or moulding block to which the 
mould boxes are attached while they are being rammed, and i 
for means for effecting a mechanical lift in using such blocks 
The illustrations show a machine of medium size, The sleeves E E 











block A, and handles H H are formed to lift completely off the 
spindles B B. which are bolted to the plate C, which is hung in 
trunnions. In moulding, the box is placed on the plate C in the 
adjustable guide strips cc, and the block is put on the spindles and 
lowered till it rests on the moulding-box, when it is secured by the 
bandles ff. The table is then rotated on the trunnions and the box 
rammed from the lower side, after which the apparatus is again 
reinstated, and the top box puton and rammed. (December 9%, 
1880). 

5156. Manufacturing Gas for Illuminating, &c.: 
A. P. Chamberlain, London. (4¢.)—The invention con- 
sists in the admixture with lighting gas of any kind of air that 
has been heated and passed through water. (December 10, 1880), 


5157.* Apparatns for Working Velocipedes: J. 
S. Cooke, Gomersal. (2¢.)—The attachment, which cannot 
be clearly understood from the description, is “useful as an 
auxiliary power to the invalid or one-legged rider.” (December 10, 
1580). 


5165.* Shirt Collars, &c.: G. Berry,London. ([27.) 
—The c Har will either * turn down” or “stand up.” (December 10, 
128), 








5167. Manufacture of Steel: T. Hampton, Shetf 
field, (2d.)—Crucible steel is made, according to this invention, 
by running the metal directly from the converter into the crucible. 
(December 10, 1880), 


5172. Lamps, &c.: F. Siemens, Dresden. [éd. 
2 Figs.}—The gas burner illustrated at page 466 of the last volume 
of ENGINEERING, is by this invention slightly modified as regards 
the air and gas passages, and has a chimney with a small annular 
opening placed over it, so that the products of combustion are 
divided, part passing directly up the chimney and part being 
sucked down the centre of the burner. An arrangement of 
Jantern for enclosing the burner is described. (December 10, 
1880). 


5173. Manufacture of Artificial Manures, &c.: 
F.J.Boltonand J. a. Wanklyn, London. (2¢)—The 
manure consists of the double salt of phosphate of ammonia and 
lime produced by dissolving the acid phosphate of lime from 
commercial superphosphate, and after mixing it with ammoniacal 
liquor, evaporating the mixture to dryness. (December 10, 1880). 


5174. * Digging Machines: H. De Mornay, Lon- 
don. (2¢,)—Has for object to produce a machine that will turn 
over the earth with regularity, and in spits of uniform width 
(December 10, 1880). 


5178. Machinery for Manufacture of Horseshoe 
Nails, &c.: H. P. Fenby, Leeds. [fd 3 Figs.J}—The wa- 
chine is for pointing horseshoe nails, and for giving them such an 
angle that they will emerge from the wall of the hoof at the proper 
place tor clenching. It is also applicable for forging other 











articles, The four tools f fare alternately raised in pairs by the 
levers cc and internal cam g, and suddenly let go to be driven on 
to their work by the springs A, The nail is held in a spring c'ip 
m. The first effect of the hammering is to form a burr or button 
on theend of the nail. which, when the point is complete, falls off, 
and then the nail slips back out of the holder. (December 10, 
1880). 


5179. Machinery for Spinning and Doubling 
Cotton, &c.: T. Coulthard, Preston. and J. M. 
Hetherington, Manchester. [id 9% Figs.)—To prevent 
self-contained ring spindles from being drawn out of the bolster in 
piecing and doffing the cover of the oil reservoir is turned over to 
form a lip or continuous flange over a collar on the wharve of the 
spindle. In the flange are helical openings, and on the collar 
helical projections which can be passed or screwed through the 
openings to insert the spindle into the bolster. To remove the 
spindle it is raised and rotated in the reverse direction until 
the projections engage with the slots and pass through them. 
Between the bolster and the rail is interposed a layer of elastic 
material, such as felt or india-rubber, after the manner of Patent 
2707 of 1874. (December 10, 1880), 


5180. Preparation of Alkali Salts of Sulphonic 
Acids: J. A. Dixon, Glasgow. (C. Koenig, Hochst-am- 
Main, Germany). (4d.}—Claims the production of the alkali salts 
of (1) the mono and desulphonic acids of anthraquinone, (2) of the 
sulphonic acids of rosaniline, and (3) of the mono and disulphonic 
acids of amido-azo-benzol and its homologues by the use of pyro- 
sulphate of soda or of potash. (December 11, 1880). 


5181. Manufacture and Application of Jute: W. 
M. Black and A. Taylor, Dundee. (2¢.)—Braids, fringes, 
trimmings, &c., are to be woven from jute, and afterwards starched 
and calendered, (December 11, 1880). 


5182.* Compressed Air Apparatus for Propel- 
ling Tramcars: A. Nosbaume, Anvers, Belgium. 
(2¢.]—The compressed air is mixed with steam from asmaill boiler 
on the vehicle. (December 11, 1880). 


5185.* Spindles and Flyers: G. C. Haworth, 
Chorlton-cum-Hardy, and J. Mounsey. Bolton. [27 
—The spindle is recessed at the part which works in the long 
collar to reduce the wearing surface, and the legs of the flyers are 
made crooked or curved to prevent their expansion. (December 
11, 1880). 


5186.* 
Bolton. 
from the head, the two parts being bolted together, 
11, 1880), 


5188. Manufacture of Paint: P. M. Justice, 
London. (/. J. &. Seaver, Paris). [{4d.)—The ingredients are 
blue vitriol, glucose, carbonate of potash, carbolic acid, and oil. 
The paint is poisonous to animal and vegetable life, (December 11, 
1880). 


5189.* 


Tram Rails: J. Sharp and J. T. Tong, 
(2¢.]—The foot and web of the rail are made separate 
(December 


Safety Fastening for Envelopes: J. 
Fleury and E, Perier, Paris. (2d.)—The flaps of the 
envelope are fastened by a cord and seal. (December 11, 1880). 


5191. Treatment of Fats and Oils for Manufac- 
ture of Soap: C. A. Burghardt, Manchester. [(. 
1 Fig.}—The fatty acids are volatilised and carried off to the con- 
denser by a current of air, (December 11, 1880), 


5193. Footsteps for Spindles and Shafts: J. 
Greenwood, G. A. Helliwell, and S. Holt. Todmor- 
den. [6d. 11 Figs.)—This footstep, which is specially applicable 
to spinning machine spindles, is bored to two diameters. The 
upper one fits the spindle and steadies it while the lower is quite 
clear of it, and forms an oil reservoir. The toe of the spindle runs 
in a steel female centre let into the bottom of the footstep. (De- 
cember 11, 1880), 


5197. Manufacture of Dies for Metals, &c.: J.T. 
Andrews, Handsworth. [td. 7 figs.1\—The dies are first 
cast in steel, and while still hot are finished by pressure against a 
pattern or mould. (December 11, 1880), 


5198.* Carburetting Apparatus for Manufac- 
ture or Treatment of Lighting Gas, &c.: W. Lloyd 
Wise, Westminster. (V. C. Devolz, Paris). (2d}—The car- 
burettor is composed of a series of circular superposed cast-iron 
parts divided by wire gauge diaphragms. At the bottom is an oil 
reservoir and at the top a testing apparatus, (December 11, 1880). 





5200.* Apparatus for Turning Over Leaves of 
Music: M. Volk, Brighton. (2d.)—The apparatus con- 
tains a number of arms, each of which, when liberated, rises and 
carries over @ page. (December 11, 1880). 


5201* Trough Water Closets: B. C. Cross, 
Dewsbury. ([2d)—When the liquid contents of the closet 
have filledja vessel provided for them, the said vessel descends and 
turns the flushing cock, (December 11, 1880). 


5294. Wheels for Velocipedes, &c.: J. Radges, 
Coventry. (6d, 2 Figs.) -This is a gear wheel constructed 
like a lantern pinion, the teeth or pins being balls carried by pro- 
jecting studs which are free to revolve in bearings in the wheel 
flanges. (December 17, 1880). 


5313. Manufacture of Metallic Alloys or Com- 
pounds: G. A. Dick, London. (Partly C. J. A. Dick, Phila- 
delphia), (4d.]—Refers to Patent 2306 of 1880, and describes alloys 
composed of wrought iron or ingot steel, combined with small pro- 
portions of copper and tin added in the form of phosphurets, 
(December 18, 1880), 


5327. Colouring Matters for Dyeing and Print- 
ing: J. A. Dixon, Glasgow. ((. Koeniy, Hochst-am-Main). 
{4d.]—Claims the production of yellow colouring matters which 
consist of tetranitro-napthol or its salts by energetic nitration of 
a monohalogen compound of napthaline soas to produce the corre- 
sponding tetranitro-halogen substituted napthaline compound, 
and in then substituting the latter hydroxyl for the halogen to 
produce the tetranitro-napthol or its sodium or other salt. (Decem- 
ber 20, 1580). 

1881. 

223. Apparatus for Glazing Rice, Coffee, &c.: 
H. J. Haddan, London. (4. Leytens, Antwerp). (4d. 4 Figs.) 
—The grain is treated betwe ‘n a fixed horizontal stone of Venetian 
tale and a _ revolving polishing plate lined with sheepskin. 
(January 15, 1881). 


471. Apparatus for the Manufacture of Ice: 
H,. J. Haadan, London. (7. L. Rankin and C. A. Randall, 
New York), (6d. 6 Figs.j\—Relates to ammonia stills for ice 
machines, and has for object to preven’ the boiling over of the 
ammonia during the process of distillation. (February 4, 1881). 


1599. Lacing Hooks, &c.: W. R. Lake. London. 
(M. Bray, Newton, Mass,, U.S.A.) (6d. 7 Figs.) The hook, which 
is twisted, has a flat portion for attachment to the article of dress, 
and a globular end to prevent the lace from slipping off. (April 12, 
1881). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the piesent time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offices of ENGINEZ3ING, #5 and 36, 
Bedford-street, Strand, 








THE FORTH BRIDGE RAILWAY 
COMPANY. 

AN extraordinary general meeting of the Forth Bridge 
Railway Company was held this week in the North British 
Railway Offices—Sir James Falshaw, Bart., chairman of 
the company, presiding—‘“‘ for the purpose of considering, 
and, if thought fit, approving of the withdrawal of a Bill 
at present before the House of Lords, and intituled ‘ An 
Act for the Abandonment of the Railways authorised by 
the Forth Bridge Railway Act, 1873, and for other pur- 
poses,’ and, further, to authorise the appointment of a 
new trustee or trustees of the Trust Fund constituted 
under a declaration of trust, dated December 15, 1879.”’ 

The chairman said they would observe, from the notice 
calling the meeting, that they met under very different 
circumstances from those under which they last met in that 
room. That meeting was for the purpose of abandoning 
the Forth Bridge Bill. The time had not altogether been 
lost since then. As they were aware, the Bill had passed 
through the House of Commons, and was now ready for 
being proceeded with in the House of Lords. The time 
had now come, therefore, when they must either abandon 
the measure altogether or proceed with it, as Lord Redes- 
dale would not wait any longer. But he thought, when 
the meeting came to consider the very different and the 
very improved circumstances in which they were now 
placed, compared with those in which they were when 
they last met—their prospects were so much brighter 
and better than at that time that he thought they 
would have no hesitation in coming to the conclusion that 
to go on with the bridge under the altered circumstances 
was far preferable to finally abandoning it. The bill 
for the abandonment of the scheme had been opposed, as 
they were aware, by the three southern companies—the 
Great Northern, the North-Eastern, and the Midland. 
They were not quite satisfied that the bridge could not 
be built. They thought a bridge was practicable, and 
they occupied the short time allotted to them by sub- 
mitting it to the engineers of their respective lines— 
namely, for the Midland, Mr. Barlow; for the Great 
Northern, Mr. John Fowler; and for the North-Eastern, 
Mr. T. E. Harrison. Those gentlemen had considered the 
matter ; they had examined the ground and looked at all 
the circumstances ; and the result generally was, that the 
bridge as designed by Mr. John Fowler was the one that 
had been looked upon with the greatest favour by the other 
three companies. It then came to be a matter of inquiry as 
to whether the Forth Bridge Company would look favour- 
ably upon it or otherwise, and in order to ascertain what 
the facts were, a meeting was held in York during last 
month, when the chairmen of the respective companies 
were all present and the whole matter was discussed. The 
result was that the simple heads of an agreement were 
drawn up that evening, and these would have to be 
amplified and filled up in a formal agreement. They 
would thus find that the state of matters was very different 
from what it was a year ago. Instead of having a con- 
ditional guarantee of 6 per cent., they proposed that they 
should have a permanent guarantee of 4 per cent., whetber 
the bridge stood or fell. ‘There could not be any difficulty 
in guaranteeing the money absolutely instead of condi- 
tionally. The practical result to the sharebolders of all 
this was that, instead of the large loss which was inevit- 
able in winding up the company, they got 4 per cent. stcc'r 
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at 120, and the North- Western debenture stock 4 per cent. 
was now selling at 118. They thought that, with the 
excellent guarantee of the three southern companies, they 
were not ont of the way in saying that 120 could be 
ascertained. But even at 120 it was a very excellent thing 
for the Forth Bridge Company to go into, and the four 
companies, uniting eart and hand in a grand scheme like 
that, which might esaid to bea national undertaking, 
uniting the Midland Company with the Great Northern 
and North-Eastern, and making a bridge like that 
across the Forth, were sure to carry the scheme to 
a successful issue. But for such an arrangement, con- 
siderable loss must be suffered by the Forth Bridge 
Company ; but by entering upon the scheme proposed, that 
loss was likely to be altogether prevented, and they 
should be in altogether better circumstances now than 
ever they were in before. It was for the meeting to say 
whether they would have thisor not. Their directors had 
considered the matter with great care, and they had come 
to this conclusion that it was best for themselves and best 
for their shareholders to withdraw the Abandonment 
Bill, which otherwise must shortly come on in the House 
of Lords. They thought the meeting would join with 
them and be unanimous in the opinion that the Bill should 
ve withdrawn, and that they should go on with the bridge, 
which would unite the north and the south together, and 
be a credit and an honour to England as well as to Scotland. 
Mr. Fowler’s design for the new bridge had been approved by 
Mr. Barlow, who was last year the President of the Institu- 
tion of Civil Engineers of London, and by Mr. T. E. Harri- 
son, who had both expressed their opinions to him that it was 
a thoroughly substantial bridge—not a suspension bridge at 
all, but what was called a continuous girder bridge. He 
knew Mr. Fowler to be about the ablest man they had in 
the kingdom, and if any man could build a bridge like 
that, which should be permanent, which should endure as 
long as the railways lasted, he thonght Mr. Fowler was 
the man to do it. And in such hands as his, backed up by 
such scientific opinions as had been given to him, received 
favourably by all the three guaranteeing companies to 
which he had alluded, and, moreover, by the North British 
Company, all those united together, and pulling even- 
handed together, there was no doubt that the construction 
of a bridge across the Forth—what they all wished to see 
accomplished—would be done in a very short space of time. 
He moved that the Bill be withdrawn. 

Mr. Yeaman, Dundee, seconded the motion. Consider- 
ing the experience of those gentlemen, the principal engi- 
neers of those four great companies, he thought that they 
being all agreed that Mr. Fowler's plan was the plan that 
ought to be adopted, and seeing it was a very different con- 
struction from the plan of the late Sir Thomas Bouch, and 
would cost a great deal less money, it would be very advan- 
tageous to agree to the resolution proposed by the chair- 
man. If they withdrew from the undertaking in the 
mean time, they would only get back something like half 
the money they had already advanced, while if they went 
on they should get the 4 per cent. guaranteed by those four 
companies. He thought it was the most economical system 
they could adopt, and that it would give great satisfaction 
to the country at large, especially to this part of Her 
Majesty’s dominions, because it was not a mere local but a 
national undertaking, and he hoped that notwithstanding 
all the troubles and difficulties that had overtaken this 
company in the past, they would be successful in this new 
scbeme which was now put before the shareholders. 

The motion was unanimously adopted. 

Mr. Wieland said they had a trust fund under the 
original prospectus by which 150,000/. was set aside for 
the purpose of paying interest during construction. That 
sum now stood at something like 157,0001. They had paid 
12,0001. out of it, but the money had been well invested. 
There were two trustees who required to be elected—one 
in room of the late Mr. W. P. Adam, and the other in room 
of Sir John Rose. 

Mr. Yeaman moved that Sir James Falshaw and Mr. 
James Hall Renton should be respectively elected to fill 
these vacancies. 

This was seconded and agreed to. 

In reply to another question, 

The Chairman said they still remained the Forth Bridge 
Company, and carried on the works just the same as if they 
had no guarantee at all. 

A shareholder asked whether, in the event of the scheme 
taking a great deal more money than was at present con- 
templated, the shareholders would be liable. 

The Chairman replied that they would not. The guaran- 
teeing companies would then come forward in the propor- 
tion of their guarantee to the increase, so that the Forth 
Bridge Company were held perfectly scatheless in so far 
as any further advance of money; might be concerned. 
Indeed, he might tell them the estimate for the bridge was 
over 1,370,0001., and that the southern companies went 
into all this with their eyes open. As each call was paid 
out it would become a perpetual annuity, irrespective of 
the bridge altogether, so that he thought it was about the 
most perfectly safe thing a man could go into. Sir James 
further mentioned that the Great Northern and North- 
Eastern jointly guaranteed 574 per cent., the Midland 
324 per cent-, and the North British 30 per cent. 





NOTES FROM SOUTH YORKSHIRE, 
SHEFFIELD, Wednesday. 

Midland Institute of Engineers.—At the annual dinner 
in connexion with the Midland Institute of Mining, Civil, 
and Mechanical Engineers held at Barnsley, during the 
current week, Mr. R. Carter, C.E., F.G.S., oceupied the 
chair, and Mr. Miller, Strafford Collieries, the vice chair. 
Mr. G. C. Greenwell, professor of the North of England 
Institute was ; resent, and members from all parts of the 
district. Mr. T. Carrington, the President elect, proposed 


"The North of England and kindred institutes of the 








country.’’ Mr. Greenwell responded, and said it had been 
mentioned that the North of England was the parent 
institute of institutions of a similar character which now 
flourish throughout the land, and he might say if that were 
so, it had reason to be proud of its position. His experience 
was not of yesterday, but went back to forty years ago, to 
the time when a small number of gentlemen formed them- 
selves together to develop the mining interests, and at that 
time Mr. Carrington was side by side with them. In South 
Wales they had sunk to the lowest beds of coal they had 
got, and in Derbyshire they had got down to the lowest 
seams. They had simply “ scratched Yorkshire,’’ and they 
had “‘ the heart’’ to come to. Mr. Hurd proposed ‘* The 
mining interests of the country, and the coal trade.’’ Mr. 
Embleton, in responding, referred to the ventilation of 
mines. When he was a boy, fifty years since, when there 
was an outburst of gas it rendered the whole of the work- 
ing foul, but that was now contrary to the Act of Parlia- 
ment, which said there should be sufficient ventilation to 
remove all noxious gases. The usual toasts were given 
and responded to. 

Davy Brothers (Limited).—The directors of Messrs. 
Davy Brothers, Limited, Park Iron Works, Sheffield, 
engineers, &c., to-day issued their ninth annual report, 
which says: The directors present their report and balance 
sheet for the year ending April 30, 1881. Although the 
quantity of work turned out has been greater than in the 
preceding year, the prices obtained have been (through 
severe competition) less remunerative, and the profits have 
thus been unfavourably affected. The directors very much 
regret such unsatisfactory results, but point out that they 
have been brought about by circumstances over which 
they had no control; and they would add, that with a 
general improvement in trade, no difficulty would be expe- 
rienced in realising such prices for their machinery as 
would enable fair returns to be made upon the capital 
invested. The profits of the company after writing off 
14001., for depreciation of plant and machinery, amount 
to 29561. 14s. 1d., balance of undivided profit from last 
year 7671. 13s. 8d.; total 3724/. 7s. 9d. less interest on 
debentures, mortgages, &c., 18481. 17s. ; leaving for dis- 
posal 1875/1. 10s. 9d., which the directors recommend be 
carried forward to next year’s account, and no dividend be 
paid. 


The Hull and Barnsley Railway Dividend.—It is 
announced that Messrs. Lucas and Aird, the contractors 
for the Hulland Barnsley Railway and Dock Works, have 
undertaken to pay the half-year’s interest now due on the 
1/. per share, as representing calls, the company not being 
able legally to pay the same. This payment, it is stated, 
is to be made by Messrs. Lucas and Aird, ‘‘ voluntarily and 
gratuitously (all consideration and provision for it having 
been expunged from the contracts) pending an application 
by the company to Parliament next session for power to pay 
interest on calls rendered necessary by the Chancery pro- 
ceedings of Mr. Fisher against the company.”’ 


Yorkshire College—Coal Mining Department.—The 
work of this department for the session 1880-1 was con- 
cluded on Saturday. During the session three excursions 
to important collieries have been made by the students. 
The first excursion was to Messrs. Pope and Pierson’s 
extensive works at Normanton, through the courtesy of 
Mr. W. E. Garforth, the general manager. The party 
was accompanied through the pit by Mr. Fisher, the 
certificated manager, and hada long and instructive inspec- 
tion. The second excursion was to the South Yorkshire 
coalfield, through the kindness of} Mr. T. Carrington, 
M.I.C.E., of the Kineton Park Collieries. Here the party 
had a very interesting day in examining the method of 
working the ‘‘ Barnsley coal,’’ and the powerful machinery 
for winding and ventilation. The third excursion was to 
the North Staffordshire coalfield, to the extensive collieries 
and iron works of Messrs. Stainer and Co., at Silverdale 
and Apedale. The party was met by Colonel T. Strick, 
past-president of the North Staffordshire Institute of 
Mining Engineers, to whose courtesy they were indebted 
for one of the most instructive and interesting excursions 
that has yet been made by the class. All the excursions 
were conducted by Mr. Arnold Lupton, M.I.C.E., the 
instructor, and the students fully appreciated the privilege 
accorded to them by the owners and managers of the works 
they were allowed to inspect. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday the quarterly 
meeting of the North of England iron and allied trades was 
held in the Royal Exchange, Middlesbrough, and was well 
attended, there being present representatives from all the 
trade centres, and a number of American gentlemen. 
The usual facilities were given for the exhibition of articles 
of interest to the staple trade. Messrs. Connal and Co., 
the warrant storekeepers here, had a stock of 180,975 tons, 
which is an increase of 1142 tons since Tuesday last. In 
Glasgow they hold 569,702 tons. The tone of the market 
was rather better, and makers quoted No. 3 Cleveland pig 
37s. 3d. per ton, and other qualities at proportionate rates. 
For forward delivery 3d. per ton extra was asked. As to 
the proposal of reducing the total make of Cleveland pig 
iron, nothing further has transpired, and most people believe 
that this is a question which must be left to the individual 
firms, and that no united action will be taken by the 
Cleveland ironmasters. 

_ The Finished Iron Trade.—The finished iron trade con- 
tinues in a satisfactory condition, and prices are rather 
firmer. Nominally the quotations are as follows: Plates, 
6l.; bars, 51. 10s.; angles, 5/1. 10s., and puddled bars 
31. 15s. per ton. 


Engineering and Shipbuilding.—In both engineering 


and shipbuilding there is a great deal of work going on in 
the North of England. The ''yne, Wear, and ‘Tees are 
full of splendid steamers recently launched, and there are 
contracts which will keep the shipbuilders fully going the 
whole of this year. Marine engine builders cannot get 
through their work quick enough. 

The Cleveland Steel Trade.—The recently introduced 
steel trade of Cleveland is growing at a rapid rate. 
Messrs. Bolckow, Vaughan, and Co., who were the pioneers 
in this new industry at their splendid steel works at Eston, 
Middlesbrough, are still enlarging their great works, and 
other people in the district, fully aware of the importance 
of the new industry, are preparing to add to the output of 
steel. The Erimus Works are nearly ready for starting, 
and the Roseberry Works at Middlesbrough, which have 
been producirg steel by the Siemens process, are being 
enlarged. 

The Stockton and Middlesbrough Water Worls —The 
water works belonging to the Stockton and Middlesbrough 
Corporations cost 800,0001. on being taken over from the 
Stockton and Middlesbrough Water Company a few years 
ago. The recent improvement in trade has caused the 
corporations to get rather alarmed as to the future supply 
of water. Already the Corporations’}Water Board are 
pumping out of the Tees 57,000,000 gallons of water per 
week, and are within 3,000,000 of their pumping powers. 
To-day (Wednesday) they have been to Darlington discus- 
sing the feasibility of the Darlington Corporation pumping 
more water out of the Tees for them, but there are it is 
found insuperable legal objections to this proposal, and the 
corporations will be obliged to proceed with part of a 
water scheme proposed by Mr. Mansergh, London, in 
1876, which will involve an ontlay of about 200,0001. It will 
be necessary to make a new reservoir in the upper reaches 
of the Tees and pump water from the Balderdale, which is 
a tributary to the Tees. 


NOTES FROM THE SOUTH-WEST. 

Cardif.—The steam coal market has probably been firmer 
during the week. It is, however, more to the future than 
to the present that all interested are now looking. The 
time is approaching when many large contracts for next 
year will have to be discussed and concluded, and the 
determination of these is usually considered asa fairly good 
guide to future prospects. ‘There are still several iron 
orders in the market for the States, &c. During the past 
week the coal clearances amounted to 122,242 tons, and 
those of iron to 2226 tons. Patent fuel was exported to 
the extent of 2250 tons. The imports comprised amongst 
other articles, 4168 tons of iron ore from Bilbao, and 1020 
tons from other sources. 


Newport.—The position of affairs at the iron and steel 
works in the neighbourhood is still such as to inspire con- 
fidence. A good amount of work is being done, and a fair 
share of orders is held for future execution. If prices are 
not good, they at all events do not seem to be further 
receding. In tin-plates there would appear to be a slightly 
better feeling. With regard to coal, prices continue firm, 
and those descriptions which have recently been able to 
command an advance have easily sustained it. Shipments 
have presented a good average with regard to quantity. A 
good business is being done in house coal. The coal clear- 
ances last week amounted to 22,169 tons. Iron was cleared 
to the extent of 4022 tons. From Bilbao there arrived 
6213 tons of iron ore, and 5459 tons from other quarters. 


Water Supply of Cardif.—Mr. J. A. B. Williams has 
reported to the Town Council of Cardiff on various plans 
for providing a larger supply of water for that town. Mr. 
Williams’s‘estimate of,the increase of the population during 
the next twenty years at 3.5 per cent. per annum gives the 
number of inhabitants of the town in 1901 as 169,130. 
Although the census returns show that the population of 
the borough has during the past ten years increased at the 
rate of 44 per cent. per annum, Mr. Williams believes that 
his estimate will cover all requirements. The quantity of 
water at present required daily by Cardiff, Penarth, Cogan, 
and Penarth Docks is 2,820,000 gallons. In 1891, 4,181,850 
gallons will be required if we include Llandaff and Whit- 
church. Mr. Williams describes the present sources from 
which the Cardiff supply of water is produced, and con- 
siders ‘‘ that extensions at Ely are absolutely necessary as 
the easiest, quickest, and cheapest mode of increasing the 
water supply by at least 500,000 gallons per day, with the 
existing engine power.’’ He is adverse to the Aber Valley 
scheme, and contends that a sufficient fund of water could 
noi be procured from that district to meet the require- 
ments of the town ten years hence. It is to the Taff 
Fawr Valley Mr. Williams believes that Cardiff must look 
for an amount of water whicb will meet the wants of its 
rapidly increasing population. He considers the valley 
naturally most favourable for the construction of the large 
storage reservoirs, and one of the finest gathering grounds 
in the kingdom for a supply of pure and soft water. 

Iron Shipbuilding at Chepstow. — Messrs. Edward 
Finch and Co. (Limited), Chepstow Foundry and Shipbuild- 
ing Yard, are about to lay down an iron steamship of 
2000 tons burthen, and an order for a twin-ship is antici- 
pated. During the past twelve months several smaller 
iron steamers have been launched from this yard. 

Railway Facilities at Card#f.—A long looked for 
junction between the Taff Vale and Great Western Rail- 
ways has been effected by means of a branch running from 
Crockherbtown behind the Newtown Gas Works into the 
Great Western station. As soon as the details are arranged 
passenger traffic will commence. 

Briton Ferry.—The outlook at Briton Ferry Iron Works 
is still rather sombre. The few puddling furnaces added 
in the last week to ten which have been at work for 
the last month, have been started merely to give employ- 





ment to a few hands out of hundreds who are still idle. 
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THE WELLAND CANAL. 
Tue enlarged ship canal to overcome the Falls of 
Niagara, constructed by the Dominion of Canada 
at a cost of nearly 12,000,000 dols., is so far com- 
plete that it will be in operation before the end 
of the present month. Lake Ontario is the 
smallest aud the lowest of the five great Canadian 
lakes, connected by the St. Lawrence river with the 
ocean at Montreal, but it is 190 miles long, 52 miles 
wide, and has an area of 6700 square miles. Its 
south shore is the northern boundary of the State | 
of New York, whilst Canada extends along its | 
northern side and wraps round its western coast | 
line. ‘The lake is 234ft. above the Atlantic, and | 
Kingston, its eastern extremity, where the St. Law- | 
rence commences, is 1164 miles from the mouth of | 
that river at the Straits of Belle Isle. Of this| 
descent, 2064 ft. are overcome by means of six canals, | 
all constructed by the Canadian Government, in the 
following order from Montreal upwards: 








ft. 
Lachine 84 mileslong 5 locksrising 44% 
Beauharnois 114 os 9 - 824 
Cornwall 114 7 99 18 
Farran’s Point } nt 1 - 4 
tapide Plat $ pa 2 a 114 
Galops 7a 3 7 15} 
133 e 27 " 2065 

The total fall of the river from the lake to Mon- 


treal Harbour is 221} ft., the remaining 153 ft. | 
spread over 184 miles being imperceptible. Mon- 
treal itself, to which the largest ocean steamers now 
ascend, is 86 miles from tide water and 12} ft, in 
height above it. Port Dalhousie, the lower end of 
the Welland Canal, is therefore 234 ft. above the 
tide, and 1334 miles from the outlet of the St. Law- 
rence. 

Lake Erie, the second in ascending order of the 
Gr at Lakes, 
covers over 10,000 square milesin area. It is 564 ft. 
above the tide level, and 330 ft. above Lake Ontario, 
Its outlet is the River Niagara, only 30 miles long. 
and all but 14 ft. of the total descent is accounted 
for by the great cataract, and the rapids above and 
below it, concentrated in the 10 miles of its length 
between Chippewa and Queenstown. Above Port 
Colborne the upper terminus of the Welland Canal, 
for 1000 miles to Chicago at the head of Lake 
Michigan, there is no lock nor any obstruction toa 
vessel drawing 16 ft. of water; Chicago or Mil- 
waukie being only 16 ft. above Port Colborne, 
whilst the immense inland sea of Superior is only 
22 ft above Lake Huron, the third of the series, the 
ascent from which is accomplished by one immense 
lock, and the short Ste. Marie Canal on the Ameri- 
can side of the Strait. From Fond du Lac at the 
head of Lake Superior is 2384 miles from the mouth 
of the St. Lawrence, whilst Liverpool is 2234 miles 
from the same point, Half way along this immense 
inland navigation, the Welland Canal overcomes 
330 ft. descent of the 600 ft. that Foud du Lac is 
in altitude above Liverpool. 

The Niagara descent has, therefore, always been 
the formidable point in any scheme for the naviga- 
tion of these waters, and the Welland Canal is the 
important link that makes the whole possible. No 
sooner was the war of 1814 over, and Canada was 
a reality, than the idea of making a canal between 
the two lakes took practical form. In 1817 the 
Honourable W. H. Merritt published a pamphlet on 
the subject, advocating the construction of a canal 
from the mouth of the Twelve Mile Creek, the 
present Port Dalhousie, to the Welland river, about 
16 miles in length. The Welland river is a wide 
navigable stream parallel to and _ intermediate 
between the two lakes, with little current in its 
lower reaches, and it runs into the Niagara river at 
Chippewa above the rapids, from which point the 
Niagara is navigable for ordinary sailing vessels to 
Lake Erie. On the 19th of May, 1824, the same 
year that the Erie Canal was opened through from | 
New York to the foot of Lake Erie, the Welland 
Canal Coipany was incorporated, and on the} 
30th November of that year, seven years and one 
day after Mr, Merritt’s pamphlet was published, | 
work was actually commenced.. By 1828 the con- | 
struction was so far advanced that the day was fixed | 
for the opening, the difliculty being then as it has | 
been throughout, the cutting through the heavy | 
ridge, the watershed between the Welland river| 
and the Niagara escarpment, the ** Allanburgh Deep | 
Cut.” Mr. Merritt’s idea was to use the water of 
the Wellind river as a feeder to his canal. At the 


point where the canal commenced the Welland is | 
Jit, below the level of Lake Erie, the Niagara! 


is 250 miles long, 60 miles wide, and} 


| was in contemplation, 


| deficlency, and the 
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having a strong current immediately after leaving 


the lake, and the Welland being practically on a 
level with it below this rapid, To utilise the 
Welland, therefore, asa feeder, required a cutting 
through the Allanburgh Ridge of about 60 ft. for 
nearly two miles. Just before the intended open- 
ing this heavy cutting slipped in and gave the last 
blow to the tottering credit of the Canal Company. 
The whole plan was now necessarily changed. The 
Welland river was abandoned as a feeder, the level 
of the canal was raised 17 ft. through the Deep Cut, 
a lateral excavation was made 22 miles long to the 
Grand river at Dunnville, where a dam raised the 
water to a height of 8 ft. over the Lake Erie level, 
and two locks made the connexion with the Welland 
river, descending 17 ft. fromthe canal. Five years 
after the commencement of the works to a day on 
the 30th of November, 1829, two vessels, one 
British and one American, climbed up the thirty- 
seven wooden locks to the summit level ; descended 
the two locks into the Welland river at Port Robin- 
son, 16} miles from the entrance on Lake Ontario, 
passed 9} miles down the Welland river, and sailed 
up the Niagara to Lake Erie. A subsequent 
improvement enlarged five miles of the ‘ feeder,” 
including a substantial aqueduct over the Welland 
river, and extended the canal 64 miles to Port 
Colborne on Lake Erie, where a single lock with a 
descent of 8 ft. lowered a vessel into that lake. 
This was completed in 1833, and formed the first 
Welland Canal; the locks were 110 ft. long by 22 ft. 
wide, and vessels drawing 7} ft. could pass through 
it. ‘The construction of this work, begun when 
Upper Canada had scarcely 100,000 people sparsely 
scattered over an immense area, is a wonderful 
instance of persevering energy surrounded by tbe 


| most unfavourable circumstances. 


In 1859 an Act of Parliament authorised the pur- 
chasing of all the stock held by private individuals 
with a view to taking over tke canal as a public 
work; but this was not carried out till after the 
union of the provinces in 1841, when the total 
outlay, including Government grants of all kinds, 
amounted to 2,073,647 dols. The next year the 
present Welland Canal, No. 2 we may call it, was 


| commenced, permanent stone locks taking the place 


of the old wooden ones, and their size increased to 
150 ft. in length by 26} ft. wide, with 9 ft. of water 
on the sills. By 1845 the main line was complete 
from Port Dalhousie to the junction of the old 
feeder, and this had been converted into a canal of 
the same dimensions, entering the Upper Lake at 
Port Maitland, the only natural harbour on the 
Canadian shore of Lake Erie, The Port Colborne 
Extension, with enlarged entrance locks at both the 
north and south ends of the canal, 200 ft. long by 
15 ft. wide, was completed by 1848, but the canal, 
as since working, was not altogether finished before 
1850. ‘There were then, as there are now, twenty- 
six lifting locks from Lake Ontario, rising a total of 
338 ft., and one descending lock into Lake Erie 
falling S ft., besides two locks to maintain the navi- 
gation each way of the Welland river, and three 
others in the Port Maitland branch and the Dunn- 
ville feeder, ‘The canal has hitherto been supplied 
with water from the Grand river, the dam at Dunn- 
ville affording a slack-water navigation 16 miles 
up that river to Cayuga; this section of the river, 
16 miles, the feeder 22 miles long, and the summit 
level from Allanburgh to Port Colborne of 14 miles, 
altogether 52 miles, being all at a uniform height 
of S$ ft. above the normal Lake Erie level. In 1853 
it was decided to increase the depth of water to 
103 ft. on the mitre sills of the locks, andin 1854 the 
exigencies of the trade determined the widening of 
the bottom of the canal throughout to 50 ft., a work 
which was scarcely completed when the new canal 
As early as 1846 the supply 
the Grand river was showing a 
work of lowering the summit 
level, so as to make Lake Erie the supply, has been 
in the course of execution ever since. ‘This work 
has been constantly delayed by slips in the Deep 
Cut, to remove which, and to lighten the banks so 
as to prevent their recurrence, 10 or 12 million 
cubic yards of material have at one time or another 
been excavated. Atthe date of confederation of 
the provinces, July 1, 1867, the canal was capable 
of passiug a 400-ton steamer, and its construction 
had involved altogether an outlay of 7,638,239 dols. 

In November, 1870, the question of enlarging 
this and the other St. Lawrence canals was taken 
up by the Government, and a new canal was 
decided upon to have locks 270 ft. long by 45 ft. 
wide with a depth of 14 ft. of water upon the sills, 


of water from 








the canal between the locks having a prism 100 ft. 
wide at the bottom with 15 ft. depth of water, and 
it isthis work, the third Welland Canal that is now 
about to be thrown open to traffic. On the 29th of 
April, 1872, the chief engineer, John Page, pre- 
sented his report as to the best means of carrying 
out the work, and after the most exhaustive surveys 
he decided to make a new canal altogether for the 
Ontario section to the summit level, and thence to 
deepen and widen the old canal to Lake Erie. Itis 
not doubted that the old canal occupies the best 
route that can be found between the two lakes. and 
that the terminal harbours are the best points that 
can be selected for the purpose, but there were 
insuperable difficulties against enlarging the exist- 
ing locks, whilst the marvellous development of the 
country and expansion of the trade made it impera- 
tive that the working of the canal should not be 
interfered with. It is not so much the actual eleva- 
tion to be overcome, as the short distance in which 
this had to be done. The brow of ‘‘the mountain” 
at Thorold is only six miles from Lake Ontario. 
On the old canal a dam and lock at the outlet of the 
‘I'welve Mile Creek had converted into a deep water 
basin a considerable area, the level of which extends 
34 miles to St. Catharine’s. The line follows the 
valley of the creek above this to the tenth lock, where 
the bottom of the lock is about level with the natural 
surface. Above this to the twenty-first lock the 
canal follows a line parallel to the northern face of 
the high ground, the distance from the head of one 
lock to that of another varying from 586 ft. to 
500 ft.; the twenty-fifth lock being nine miles by the 
canal from its northern outlet on the lake, and 323 ft. 
aboveit. This level continues for 3} miles to Allan- 
burgh, where the summit level is reached by a lock 
lifting 15 ft. when the Grand river level is used, 
and 7 ft. when the Lake Erie level is the source of 
supply. It was determined when the new canal was 
designed that the distance from the head of one 
lock to the head of the next should not be less than 
1000 ft., so that two vessels may lay in each 
reach between the locks without interfering with a 
passing craft, a desideratum that could not be 
arranged on the old location, 

Another difficulty to be encountered was the 
crossing of the railways. Since the opening of the 
canal four main lines of railway had been con- 
structed over it all having drawbridges, whilst 
another had been built closely parallel to the canal 
between the same termini, and near to its eastern 
bank. The only possible alternative route required 
to cross this twice, a good line being discovered to 
the east of this railway, or rather adopting its 
location for some distance, and making a new rail- 
way still to the east of the canal. This again 
interfered with the level of the Great Western Rail- 
way from Hamilton to Suspension Bridge, to obviate 
which it was ultimately determined to construct a 
tunnel underneath the canal through which the Great 
Western Railway now passes, ‘The new canal there- 
fore commences in the harbour of the Twelve Mile 
Creek about half a mile from Lake Ontario, the 
entrance lock being to the eastward of the old lock, 
aud opening into the basin of the old canal, which has 
been deepened to 17 ft. and enlarged to an area of 
16 acres, giving shelter if necessary to 150 vessels. 
This lock is a massive affair with its waste weir 
at the side, and like all the rest is 270 ft. clear in 
the chamber and 45 ft. between the gates, the depth 
of water on the sills being 14 ft. All the locks are 
of the same dimensions, built of the excellent stone 
of the neighbourhood, the hard Magara limestone, 
which can be procured of any dimensions, the whole 
being laid in Thorold cement, From this the 
canal follows a lateral depression known as May’s 
Ravine, nearly east beyond the St. Catharine’s 
Cemetery, where it curves south-east, and then 
south-west to its summit at Thorold, making almost 
three straight lines connected by easy curves instead 
of the very crooked location of the old canal. There 
are seven locks in the three miles to St. Catharine’s, 
and 18 miles above this to Thorold, making 25 lifting 
locas instead of 26 in the old canal, the total length 
of new canal from the harbour to the junction being 
11} miles, whilst the total length from Port 
Coiborne to Port Dalhousie is 26} miles by the new 
and 271 miles by the old canal. There are five 
railways crossing over it by as many swing bridges, 
aud one passing under it by a tunnel, It was at 
first intended to have utilised the three-mile level 
above Thorold of the old canal, but the last lock of 
the old canal has only a 7-ft. lift when the Lake Erie 
level is used, and to increase the draught of water 
to the new standard it was casier to raise the surface 
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of the water than to deepen the bottom, which 
would have made the lift required less still, so that 
it was determined to continue the summit level of 
the new canal to Thorold, and dispense with the last 
lock, 

One of the difficulties the Government has had 
to contend with in carrying out the policy of 
enlarging the canals, has been the difficulty in pass- 
ing the necessary supplies, in view of the fact that 
railways have been latterly successfully competing 
with the canals for the carrying of even the heaviest 
and coarsest produce, and that whilst the canals, 
with their tolls cut down to a non-supporting traffic, 
were not attracting additional traffic, the railways 
were possibly not yet down to the lowest point at 
which they could continue the competition. The 
Erie Canal and the New York Central Railway, 
with both of which the Canadian canals are com- 
petitive, were cited as an illustration. Both start 
alike from Buffalo and end at New York, both con- 
nect Lake Erie and the Upper Lakes with the ocean, 
The canal had first given the impulse to the settle- 
ment of all this new wheat district, and for years 
enjoyed all the tratlic; gradually one item after 
another has disappeared from the freight list of the 
canal, and now all that remains for it to carry are 
cereals, lumber, coal, and the coarser class of foods, 
for which during the late depression the railway 
was contesting so closely that, excepting by an 
abrogation of nearly all the tolls on the canals, the 
boatmen and carriers were unable to make a living. 
In 1879 wheat was carried from Buffalo to New 
York, 450 miles, for 33 cents, and corn for 3} cents 
a bushel, the lowest it had ever touched. At the 
same time steamers on the Upper Lakes were carry- 
ing wheat the long detour from Chicago to buffalo, 
1v00 miles, for 2 ceats per bushel, one-twenty- 
seventh of a penny per ton per mile, and corn was 
carried for evenless. ‘The whole service, including 
transhipment at Buffalo, was done for a trifle over 
6 cents, or 3d. per bushel for wheat, and less than 
3d. for corn, and even at these rates the canal 
carriers were not clear from railway rivalry. As 
low rates became the rule, it was only the extreme 
economy of the large vessels on the lakes that 
enabled the canal to live at all. Apart from the 
through business, and the working together of the 
lake and canal interests, the Erie Canal for freight 
originating in Buffalo had a poor chance. From 
this it follows that the greater distance done by the 
large vessels on the lakes, and the less mileage 
worked by the canals, the cheaper will be the total 
cost, aud hence with the enlarged Welland Canal, 
Oswego, at the foot of Lake Ontario, will take the 
place in the future of Buffalo on Lake Erie, for the 
American canal-borne tratlic, as saving 100 miles of 
canal, and using instead the cheaper navigation of 
the lake. This substitution of one American port 
for another, although admitted as being of some 
benefit to the Canadian canal system, was not of 
sufficient importance to justify the outlay necessary 
for the enlarged Welland Canal. The great argu- 
ment lay ia the total cost from the large collecting 
centres, Chicago and Milwaukie on Lake Michigan, 
Duluth and Fort William on Lake Superior, to the 
Atlantic ports of Canada and the United States 
respectively. ‘Chere is no more natural difficulty in 
cutting another Welland Canal on the American 
side of Niagara than there is in making it through 
Canada, but it has been the policy of the State of 
New York to prevent as far as possible Western 
produce from ever reaching the low level ef Lake 
Ontario, The originators of the Erie Canal con- 
stantly affirmed that Western trade once on the St. 
Lawrence level would follow its channel to the sea- 
board, and the rare- foresight which carried their 
own great work for so many miles parallel to the 
Lake Shore, and 200 ft. above it, and kept this 
enormous traffic beyond the attraction of the natural 
river navigation, is seen to-day in the vast business 
that crowds the wharves of Boston and New York, 
and which is seriously imperiiled by the new 
Canadian canals. 

The Erie Canal, from the foot of the upper lakes, 
is 352 miles in length, the combined length of the 
Canadian canals for 2400 miles from the head of 
Lake Superior to Belle Isle, is only 72 miles, and 
using the same factors in the calculation, the grain 
that cannot profitably be transported for less than 
$4 cents to New York from the great wheatfields of 
the West, can be taken to the ocean steamer in the 
St. Lawrence, 300 miles nearer to Liverpool than 
the American port, for 5 cents a bushel. A saving 
of 34 cents, or 1jd., may seem at first sight a small 
matter for two great people to put forth their 





utmost energies to secure, but it means 4,000,000/. 
saved in moving last year’s wheat crop alone, and 
it involves the carriage of 5,000,000 tons of cereals | 
taken last year to the seaboard for foreign exporta. | 
tion. The present figures are easily calculated ; | 
what they may amount to in the future it is impos- | 
sible to tell. The Census Bureau at Washington 
reports the increase in the production of all kinds 
of grain during the last ten years at 100 per cent. 
Some descriptions show more than this; the 
increase in corn was 133 per cent., and the three | 
western states of Illinois, lowa, and Missouri pro- 
duced more in 1879 than the entire country did ten 
years before. Of the whole national supply of 
1868 only 3 per cent. was exported, in 1878 10 per 
cent. of the doubled yield was sent abroad, and last | 
year 12 per cent. of the still larger harvest, in all 
246,000,000 bushels of every description of cereals 
were exported. The saving of a cent or two a 
bushel is therefore of vast import. It can also be 
done by the Canadian route in four days less time. 
The present barges on the Erie Canal carry 7000 
bushels of wheat or other grain, and can only be | 
used on the canal and the Hudson river, involving a 
transhipment at Buffalo, which is generally an 
expense of a cent a bushel, although only estimated 
in the above figures at half this, which it is believed 
it may be done for with better arrangements. The 
present schooners working through the Welland 
Canal carry 20,000 to 22,000 bushels, and have no 
transhipment; but these vessels are too small for 
economical work on the lakes, cannot compete with 
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handle all the grain now being exported, or likely 
to be for some time, from the Western States and 
the North-West Provinces. 

Enlarging the size of the vessels employed in this 
carrying trade, at all events to the capacity of the 
present average, has had a -direct influence in 
reducing the rates. When the present Welland 
Canal was built it would take the largest vessels, 
from 400 to 430 tons, then working between Buffalo 
and Chicago, Last year the average of the vessels 
chartered between those points was 1000 tons, and 
five of them measured over 1700 tons each. In 
1861, when the Welland size was the largest in use, 
the freight-ruled 1] cents per bushel. In 1873, 
when towing consorts the same size as the steamer 
were introduced, 7 cents was the average; now with 
large vessels of both kinds 3 cents is the general 
figure from Chicago to the lower end of Lake Erie. 
For the last three years vessels have been building of 
sizes from 2000 to 2500 tons, for the lake trade, 
and last year one company set afloat six pairs of 
vessels, that is six steamers, and six consorts of the 
same size without engines, each of 2000 tons carry- 
ing capacity. ‘This season a five-masted schooner 


| has made its appearance, to carry 100,000 bushels, 
| nearly 3000 tons. 


A recent number of the Chicago 
Inter Ocean gives a list of over 50 vessels now on 
the Upper Lakes of over 1000 tons burthen, fifteen 
of which are from 1500 to 2000 tons, and one 2082 
tons, and at the same time there were 40 vessels on 
the stocks, each of 2000 tons or over, some of them 
from 2500 to 2800 tons. Atthe beginning of 188] 
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the 60,000 or 70,000 bushel craft in use between 
Chicago and Buffalo, and cannot find profitable 
employment excepting when the canal has to be 
passed to the Lower Lake. The new canals will 
admit the most economically sized vessels now 
afloat on the lakes to pass through the locks, and 
it is still a question whether the very large vessels 
lately put afloat, and which are too large for the new 
Welland, can work any more economically than 
those which are somewhat smaller. An iron or 
steel vessel 250 ft. long, 38 ft. beam, and 22 ft, 
depth of hold, is as large as can be comfortably 
handled in most of te lake harbours, and when 
drawing 14 ft. water is large enough to be safely 
navigated over the St. Clair Flats or in the 
Neebish Rapids. She would carry 80,000 bushels, 
and with one or two towing consorts, could carry 
grain to Quebec for 5 cents per bushel, and pay a 
better interest on the money, than the present 
American craft earning 15 cents per bushel from 
Chicago to the ocean, but transhipping into the | 
canal at Buffalo. This class of vessel can work at 
such a price that neither the railways nor the Erie 
Canal can begin to compete, and therefore our 
people argue that when the other canals are equal 
in capacity to the Welland and the Lachine, both of 
which are now of the same size, all the western trade 
must come through Canadian waters. Last year | 
the old Welland carried 14,000,000 bushels of grain 
all told, the new canal could pass that quantity with | 
equal facility in a week ; so that if all of them were 





of the enlarged type the Canadian canals could 


the total registered American vessels on the lakes 
were 3147 in number and 614,377 in tonnage. The 
Canadian lake marine, on the contrary, for some 
years has been declining, and at the same date the 
total number of vessels was only 1587 and the 
burthen 212,138 tons, the American coasting laws 
bearing very heavily against this description of 
property. 

There is another economy that the enlarged 
canals will bring about. Whilst the present canals 


| will not admit vessels that can be economically used 


at sea the new dimensions will do so, For half the 
year the St. Lawrence is closed with ice. The new 
canals will enable suitable vessels to escape from 
the lakes before the winter sets in, and get down 
the St. Lawrence to the open sea to make a voyage 
to the West Indies or even to Europe, and so utilise 
the winter months. ‘The vessel referred to above 
may work in the lake trade with her consorts, bring- 
ing from 150,000 to 200,000 bushels of grain to 
(Quebec each trip, where leaving her consorts for 


| the winter she may find employment in the tropics, 


and be back in the spring. When working with her 
consorts on the lakes she would draw from 13 ft. to 
14 ft. of water to suit the canals, and from 15 ft. to 
17 ft. when in salt water, and be a serviceable 
vessel either above or below Quebec the year round. 

Much however still remains to be done before 
this can be realised, the enlarged Lachine or the 
enlarged Welland is but of [little service as long 
as the Beauharnois and the Cornwall Canal have 
only 9 ft. of water, but Canada has reason to be 
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COMBINED DRILL AND HORSE-HOE, MANUFACTURED BY MESSRS. RICHARD GARRETT AND 
SONS, ENGINEERS, LEISTON. (For Description, see page 88.) 





SAND-DISTRIBUTOR, MANUFACTURED BY MESSRS. RICHARD GARRETT AND SONS, ENGINEERS, 
LEISTON. (For Description, see page 88.) 
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FOLDING STRAW ELEVATOR, CONSTRUCTED BY MESSRS, RICHARD HORNSBY AND SONS, LIMITED, ENGINEERS, 


STLO W. 





GRANTHAM. (For Description, see page 87.) 
| proud of the two that are complete, and it is to be 
hoped that nothing may be allowed to retard the 
work on the others still to be enlarged and 
improved. 








THE DERBY SHOW. 

ConTINUING our notice of the Derby Show 
of the Royal Agricultural Society, just concluded, 
the various implements and some of the general 
machinery exhibited call for notice. In many 
respects the collection was a disappointing one, 
there being almost an absence of novelty in some 
of the more important objects collected. On 
the other hand sheaf-binding machinery, which 
formed the great feature in the Show, was present 
in greater force and novelty than on any previous 
occasion, and it is most earnestly to be hoped that 
the numerous energetic workers in this branch of 
agricultural mechanics will meet ultimately with a 
reward commensurate with the work, and time, and 
money they have so cheerfully devoted to the 
purpose. Still further interest will attach itself to 
their machines when they are brought for trial into 
the harvest field, and the results to be obtained 

are looked for with considerable interest. 
It may be interesting to give some sort of 
general analysis of the exhibits before proceed- 
ing to any detailed description. Apart from the 
ordinary miscellaneous objects, such as seeds, roots, 
manures, models, &c., there were 524] objects cata- 
logued ; of these about 350, or under 7 per cent., 
were entered as new implements, but as in many cases 
more than one example of each new exhibit was 
| shown, the total must be very largely reduced. Out 
| of this number there were in the catalogue about 
30 new entries for motors which have been already 
dealt with in our Jast issue, and 150 for such miscel- 
laneous articles as cheese presses, milk cans, balances, 
| incubators, and so forth, with which we have no con- 
cern, Allowing that there were 70 duplicates of new 
implements, and making a deduction for motors 
already described and miscellaneous objects, there 
remain about 100 new implements, and of these the 
more important call for notice, The following Table 
may be of interest in showing approximately the 
number of various implements exhibited. It may 
not be strictly accurate owing to some discrepancies 
| between the catalogue and the articles actually on 
| the ground, but the totals are not far off the truth: 
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Number Number of 
Class of Exhibit. of Articles 
Exhibitors. Exhibited. 
1. Brickm: sking machinery 10 19 
2. Chaff-cutters 33 221 
3. Clod-crushers t 5 
4. Cultivators ... ese 15 bo 
5. Diggers (potato) ... 3 } 
6. Distributors ll 18 
7. Dressing m whinery 17 JU 
8. Drills . 27 103 
9. Elevators P 2h 29 
10. Gears (horse, pony, &c.) 35 75 
ll. Harrows ae 29 143 
12. Haymakers ... was _ 25 
13. Hoes ... : 73 
14. Mills... sais 8 4 
15. Mowing machines 2h 
16. Ploughs 25 
17. Rakes 28 
18. Reaping machines ee 26 
19. Root pulpers, &c. 7 
20. Sheaf-binders eve ; 14 
Thrashing machines 22 16 
22. Winnowing machines 9 20 
The absence of novelty in some of the more 
important implements will cause us to deviate from 


our usual method of classification, and render it 
prefe rable to make more or less detailed reference 
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the oned: 2 the distemes apart of these holes and the 
width of the rows is, of course, susceptible of 
adjustment. Behind these dibbles is a hopper for 
holding the potatoes, the front side of the hopper 
being cut away and presenting the inclined face of | 
a revolving disc perforated with cup-shaped open- 
ings; as this wheel revolves, being driven by the 


are carried round one by one in the cupped hole of 
the disc, and deposited in the holes formed by the 
dibble r. The second machine to be noticed is a 
large dibbler with two sets of radial arms terminating 
in he ivy triangular tines. ‘The distance apart and 
depth of the holes they — e can be varied, and 
the machine is stated to do good work in Germany. 
The third article is of quite a different charact ry | 


) 





and is represented by the annexed engraving. It is | 
an apparatus for preserving milk, and also for 
aiding the production of cream. It consists of a 
box surrounded by a non-conducting casing, and 
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to the different stands which call for notice. quem 

Messrs. Aveling and Porter, of Rochester, had six =F | 
exhibits, which were each referred to last week, | a ow P I 
and the same remark applies to Stand No. 2, that} connected with a hot-water vessel. Within the box 
of Messrs. John Fowler and Co, of Leeds (with 19| the milk is placed contained in covered tins. By 
exhibits). Messrs. William Crosskill and Sons, of Be- | subjecting the milk in the closed boxes to a tem- 
verley, showed 2] articles, aclod crusher of theirstan- | perature of about 180 deg. Fahr. for some hours it 
dard type, 16 carts and wagons of different patterns, | 18 st ited that the milk can be preserved quite fresh | 
areaping machine. a bone mill, and some minor objects. | for a per‘od varyirg from ten days in summer to| 
The exhibits of Mr. Charles Clay, of Wake tie ld, | three weeks in winter. The temperature is main- 
were his ordinary makes of cultivators, hay harrows, | tained in the box during the operation, by hot 
and hoes, Stand No. 5, that of Messrs. Coleman | water, and when it has been sutficie ntly heated the 
and Moston, of Chelmsford, also comprised cul-| hot water is run off and replaced by cold, « pre- 
tivators and harrows, and in addition a number] ferably, the tins are taken out and immersed in cold | 
of water and liquid manure carts, oil-cake cutters, | Water. ‘The chaff-cutters, rakes, barrows, &c.. of 
&e. Messrs. John Crowley and Co., of Meadow] Messrs, Beeby and Henton, of Loughborough, call | 
Hall Iron Works, near Sheffield, exhibite d amor g|for no special notice, and the stand of Messrs, | 
41 others, five new implements, three chi itters,| Alexander Shanks and Son, Arbroath, has been 
similar in general princip'e, and noticeal he | already noticed. Messrs. Powell and Whitaker, od 
neat design and convenient mode of shifting t Wrexham, had a good show of chaff-cutters, pulper, 
feed. The horse and pony gears in this stand also |! s, and some mowers. ‘The | rear made by 
merit a favourable passing notice. Messrs. G. W. s firm is very compact, and light, and strong 
Murray and Co., Banff, Scotland, le as us Messrs. Haughton and Thompson, Carlisle exhi.| 
quite a good display, but they had no novelties, | bited horse gears, rakes, drills, &c. of their usual 
‘Lheir exbibits included their one, two, and three-| types. Among the numerous exhibits of Me | 
row potato planters, in which some trifling modifica- | Follows and Bates, Manchester, may be noticed some 
tions have been introduced, together with examples | neat pattern chaff-cutters of very light design, som 
of their chain pumps, wire-straining pillars, &c an crushers and cutters combined, and a collection 
all of which have been already described in this{ of cake breakers, Messrs. William Cortis and Sons, 
journal. Mr. F. Walker. of Bingham, Nottingham, | Epping, showed a few chaff-cutters and hoes; Mr. 
and Messrs. F. Bird and Co., Lond on, hadtwo small| Joseph Thornton, Retford, a malt mill, offal 
collections, chiefly of drills and hoes. Messrs. | machine, corn elevator, and corn dumping machine, 
Bamford and Sons, Uttoxeter, in a large collection | and Messrs. J. Lloyd and Sons, London, a collec- 
of objects, showed some root pulpers and rakes of | tion of flour mills, dre ssing machi 1e8, and corn 
seine novelty in design. crushers. ‘The flour-dressing machines of Mr. John 





The Reading Iron Works have already been| Thornton, of Worksop, show some novel features 
referred to in our last article. We may, however,| [he frame is of iron, the bars of which offer but 
describe their new form of bullock gear, which is | little obstruction to the flour in its motion within 
extremely compact. The gear is enclosed within a|the revolving screen. — the screen, and 
cylindrical case of the same form as the well-known | extending its whole length, placed a long-haired 
safety horse gear made by the same firm. The re-| brush in a wooden backing which is caused to 
volving cap to which the sockets carrying the shafts vibrate against the silk by eccentrics on a rod 
are attached, is internally geared, and drives th re — inning the whole le ngth ‘of the machine. The 
wheels disp vosed at equal distances around the circ! ule of the brush can be adjusted, and the screen 
and gearing into a pini n mounted on a verti ‘an be regulated to suit different qualities of flour 
shaft in the axis of the gear. On the lower part of y altering the angle at which it revolves. ‘Ihe 
this shaft is a bevel wheel driving a small pinion, on | following manufacturers, all of them making good | 
the back of which is cut a spur wheel that drives a| «xhibits, showed nothing calling for special notice: 
pinion on the power shaft. This form of gear 3 Messrs. N, A. Lister and Co., Dursley, showed corn- 
especially designed for India and other countries | crushers, chaff-cutters, horse gears, &c., Mr. J. 
where bullocks are employed. ‘The same exhibitors] Wilder, Reading, and Messrs. Woods and Long, 
made quite a large display of their well-known split | Stowmarket, had similar objects, the latter on 
pulleys, which have been already described and illus-| quite a large scale. Messrs. N, and J. Reeves, 
trated in these columns. Westbury, exhibited corn, seed, and manure drills, 


We may yass over the stand of Messrs. Lark- 
worthy aud Co., of Worcester. with a good col- 
lection of harrows; of Messrs. Carson and Toone. 
of Warminster, chaff-cutters, hoes, cheese presses, 








&e.; of Messrs. J. Perkins and Sons, Lichfield, 
more ploughs, harrows, pig troughs, and miscel- 
laneous; and stop at the stand of Mr. F. W. 
Unterilp, of Diisseldorf, who showed three object 

all of them new. ‘The first is a potato planter, 
a roughly made machine, whick appeared capable, 
however, of doing good work. In the fore part 
of the machine is a horizontal shaft carrying re- 


volving dibbling arms which formed the holes for 











manure carts, chain pumps, &c.; Mr. H. Denton, of 
Wolverhampton, had a large collection of harrows, 
rollers, hoes, and ey minor devices for agricultural 
machines, and Mr. J. Hunter, of Maybole, exhibited 
turnip topping ‘and tailing machines already 
described in thesecolumns, together with some 
well-made harrows, grubbers, and root- 


drills, 
exhibits of Mr. R. Willacy, of Preston, 


confined to several varieties of distributors. 
general principles of these are well known, 


were 
The 
They | 





consist (exceptthe farmyard manure distributor) of | 
two horizontal revolving discs placed at the tail of 


onward motion of the machine, the seed potatoes | 


| forks, g 


land so on 





| the cart, and receiving and scattering the material 
fed upon them from a hopper above. For dis- 
tributing dry manure or spreading gravel, the 
| material is fed into the hopper and over to the 
| horizontal revolving discs by means of a travelling 
apron, the quantity deposited being regulated by 
means of slides, from one ewt. to half a ton per acre, 
‘Lhe apron is driven by a pitched chain off one of the 
travelling wheels, and the discs by a similar chain 
from the other wheel, which gives motion to a shaft 
carrying bevel wheels gearing into those on the disc 
spindles, The shaft is, however, driven through 
clutch held up by a spiral spring, this arrange- 
ment being a lopte d to prevent any stripping of the 

eth of the wheels if the vehicle is stoy pe d suddenly 
~s *n the dises are still in motion. ‘The arrange- 
ment, which can be applied to any ordinary cart, 
has been found to answer admirably for distributing 
sand and gravel, and another application also exhi- 
bited was for street-watering purposes. In this the 
distributing apparatus is identical, and the water is 
supplied by two valves under the control of the 
driver, so that one or both discs may be operated 
together. ‘The discs are driven at a spee dof 300 





revolutions, and the water is distributed over an 
area LS ft. in diameter. We believe that the cart 
exhibited at Derby is about to be tried by the Man- 


chester Corporation. In the farmyard manure 
spreader, which can be applied to an ordinary cart, 


» litter is brought slowly, by a travelling apron, 
against two rapidly revolving frames the width of 
the cart, and armed with tines which effectually and 
lightly distribute the manure over the ground. We 
believe that a large number of these distributors 
are at work, and give great satisfaction. Messrs. 
J. Williams and Son, of Rbyll, had as usual a good 


chaff-cutters, 
together with some 


display of their excellently made 
pulpers, and ec 
reapers, and horne gear, 

We may now pass over 
which contained exhibits in which we are not 
interested hurns, washing machin mangles, 
reneral hardware, fencing, cooking appliances, 
remarking by the way that in Messrs, 
d Headley’s large and llaneot 
were a number of ploug! chaff-cutters, 
and other small agricultural implements, 


root 
ike mil ls, mowers, 


a number of stands 


Vipan ar 


lection 
crushers, 


misce is col- 


}and that weighing machines and balances were well 
|} and largely represented, especially by Messrs. Hodg- 
son and Stead, Salford, Messrs. W. and ‘I’. Avery, 
Birmingham, and Messrs. Hart and Co., London. > 

[he Bristol Wagon Works Company exhibited 
amongst cther things several examples of tip-wagons 
on the Margetson and Hek system, to which we 
have already called attentio As originally con- 
structed, the wagon body hinged at the rear end of 


the underframe was raised and lowered 
mall winch on the fore 
underframe, and round pulleys under the wagon- 
body. ‘this arrangement proved to be somewhat 
/bjectionable as the chains and pulleys hung so near 
e ground as occasionally to foul obstacles and 

trouble, and the chaios are now carried over a 
light frame bolted to the underframe and standing 
close beside the wagon body. An automatic tail 
board ¢ pener is added to some of the wagons, con- 
sisting simply of a tixed at oneend to the 
underframe and at the other to the hinged tailboard 
and passing over two pulleys on the body; as the 
latter tips the tailboard is of course raised, A two- 
wheeled tipping cart merits special mention ; 
it is on the same principle as that just described, 
but is fitted h 


by chains 


passing overas part of the 


ri 
t oO 


cause 


chain 


also 


with a brake-bar sliding laterally in 
guides at the back of the cart in such a way that the 
end of the bar, formed intoa brakeshoe, is brought 


opposite the wheel to be braked, In order to throw 
weight upon the wheel, the cart body is slightly 
tipped by slacking the chain, a pawl engaging in 
aratchet wheel on the winch holding it seeurely in 
any position, Another tipping cart exhibited we 
have already described—that of Messrs, Hayes and 
Son, Stamford. In this arrangement the body runs 
on rollers upon the underframe and tips by its own 
weight, a slotted iron frame on each side and within 
which rollers work preventing the body from leaving 
the underframe. 

Messrs. lerkins, Paternoster, and Co., of Hitchin, 
showed some new and good forms of corn screens, in 
which the perforated envelope can be easily removed 
and replaced by others of different openings which 
are varied accordin gto the purpos ere quires 1. Insome 
| of these screens the envelope is corrugated circum- 
| ferentiz ally, and all of them are mounted eccentrically, 
so as to give a greater agitation to the grain. A 
novel form of cleaner, which appears very efficient, 
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may be noted. It consists of a wood rod secured 
loosely at each end by a cord, and lies somewhat 
diagonally upon the screen, Over the rod is passed 
loosely a spiral wire, which rubs against the perfora- 
tions, and effectually cleans them. On some other 
screens the cleaner is simply a chain. Screens formed 
the principal feature at the stand of these exhibitors ; 
there were, however, some winnowing machines, 
corn elevators, and sack lifters. Mr. Henry Gooch, 
of Northampton, showed his corn-dressing ma- 
chines, an elevator, and a sack-holder, and winnow- 
ing and dressing machines were also conspicuous at 
the stands of Mr. B. Kittner, of Louth, Lincolnshire, 
Messrs. J. Richardson and Son, Carlisle, Mr. John 
Baker, Wisbech, and Messrs. John and B, Sainty of 
the same place. The special feature of the last- 
named makers’ dressing machine is a transverse 
movement of the top riddle; they also showed a 
neat arrangement of elevator attached to one of the 
machines, A minor exhibit at this stand was a so- 
called fire-lighter, consisting of a bellows contained 
in a box and connected by a rubber pipe with a 
small stove containing petroleum and a wick surface 
of several square inches, The special object of this 
apparatus is for the use of shepherds in the lambing 
season. Mr. T. Corbett, of Salop, showed no fewer 
than 79 articles, including twelve winnowing and 
dressing machines, one feature of which, as in 
those of Messrs, Sainty above referred to, is the 
transverse riddle motion. A Gardner's turnip cutter, 
modified by the exhibitor, was entered as a new imple- 
ment, and so was a clod cutter and pulveriser, con- 
sisting of two sets of revolving concave discs, each 
set running on a horizontal shaft, and mounted on 
the frame of implement one set in advance of the 
other and at different angles. Of the ploughs, 
harrows, horse hoes, scarifiers, &c., that were at this 
stand, nothing new can be specially referred to. 
The Maldon Iron Works Company, of Maldon, 
Essex, had a number of their standard types of 
horse gears, chaff-cutters, oilcake mills, and food 
preparing implements. Mr. J. Robinson, of Leeds, 
exhibited a five-tine cultivator with a self-locking 
arrangement, in which the tines when at work are 
easily and efficiently secured ; several cultivators on 
the same plan, and drag, chisel, and zig-zag harrows 
completed the list at this stand. Messrs. W. N. 
Nicholson and Son, of Newark, showed, amongst 
numerous other exhibits, the important ones of which 
have already been referred to in our last notice, a 
number of their standard horse rakes and haymakers, 
which are widely known and appreciated. Messrs. 
Richmond and Chandler, of Manchester, have some- 
what extended their field of production. They ex- 
hibited this year a number of compact and well-made 
corn crushers, in which wrought iron islargely substi- 
tuted for cast iron in the framings. Theirso-called 
universal mill for grinding and kibbling corn, peas, 
&e., is also a new manufacture of Messrs. Rich- 
mond and Chandler; pulpers, slicers, and horse 
gears all well designed and made, but calling for no 
special notice, were also collected at this stand. 
Messrs. Gower and Son, of Market Drayton, 
made only a small display of drills, but the next 
stand, that of Messrs. Barnard and Lake, of Brain- 
tree, was on a large scale, and was made up chiefly 
of horse hoes and food-preparing implements. A 
manure distributor manufactured by Mr. J. 
Thompson, of Midlothian, was shown by Messrs. 
Shaw and Williamson, Edinburgh, being their sole 
exhibit. The distributor placed on the tail of the 
cart consists of three horizontal rollers the width of 
the cart, and studded at close intervals with tufts 
of bristles. These rollers are placed vertically one 
above another, and their revolution causes the 
manure, fed up to them from the cart, to be well 
broken up and evenly distributed. Messrs, J. 
Gatward and Son, Hitchin, show two drills embody- 
ing some novel features, which are indicated in the 
accompanying drawing. The objects of the 
designer have been to simplify and reduce the 
weight of the frame, to steer the fore carriage from 
behind, to provide simple means for controlling the 
coulters, and for throwing the seed barrel in and 
out of gear. The usual drill frame is dispensed 
with and in its place the beam A is employed, one 
end being connected to the crossbar B and the other 
to the fore carriage z. Steering is effected by means 
of the chains a, one end being attached to the fore 
carriage z, and the other passing around the drum 
b, mounted on the spindle c, and having on each 
side a bevel wheel d, which gears into the wheel e, 
on the steering spindle /, on which is placed a hand- 
wheel gy. By turning this wheel the steering chains 
will be wound or unwound on the drums according 
to the direction the wheel g is turned. In the 
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mechanism for controlling the coulters, 7 is a bar 
revolving in bearings k, attached to the main axle 
bearing, and on this bar j are fastened the iron lever 
heads /, on each of which is jointed a coulter lever 
m operated by one end of a spring n, the other end 
of the spring being secured to the lever head / ; 
these springs can be pressed by an adjusting screw 
on the levers m. The operation of the drill is as 
follows: The springs n operating on the levers m 
force the coulters into the ground, the amount of 
pressure being controlled by a lever v, which is 
fixed to the bar j, and which can be held in any 
desired position by the curved rack w. On raisiny 
the lever v the coulters are lifted out of the ground, 
this operation raising the bar j, and the lever 
heads /; to turn these in moving raise the levers m 
of the projections p. Simultaneously the bar /, 
operating the crank , the connecting rod y, and the 
lever z, will raise the seed box a? and throw the 
barrel out of gear. ‘To start the drill the operation 
just described has to be reversed. 

Want of space compels us to pass hurriedly by 
the stands of Messrs, Murton and Turner, of Thet- 
ford, who exhibited drills, hoes, and harrows; of 
Mr. J. Coultas, Grantham, whose display was of a 
similar character; of Messrs. Smith and Grace, 
Thrapstone (hoes, mills, and chaff-cutters) ; of the 
Albion Iron Works Company, Rugely, who showed 
besides engines, already noticed, chaff-cutters, cake- 
mills, and other food-preparing implements, horse 
rakes, &c.; of Messrs. Jeffrey and Blackstone, Stam- 
ford, whose display of haymakers, chaff-cutters, and 
rakes, was at least as good and varied as usual; of 
Messrs. Dening and Co., of Chard, who exhibited 
drills, harrows, haymakers, and corn mills; of the 
large show of screens by Mr. R. Roby, of Bury St. 
Edmund's; of Mr. John Cooke, of Lincoln, almost 
entirely made up of ploughs. Messrs. Andrew Han- 
dyside and Co., of Derby, did not make, we think, 
so large a display as usual, although the classes of 
implements they have recently begun to manufac- 
ture were fairly represented. The deficiency was 
perhaps made good by a large show of elegantly 
designed garden vases, of which, hitherto, Messrs. 
Vipan and Headley have had practically the mono- 
poly at the Royal Agricultural shows. 

At the stand of Messrs. W. H. Woolnough, of 
Kingston-on-Thames, was the first of the large 
series of sheaf-binders which formed the special 
feature of this year’s Show, and which attracted a 
large share of public attention. These makers 
exhibited two machines, one a gleaner and binder 
designed to follow the reaper and pick up and form 
the sheaves, and the other a machine to be attached 
to and form a part of the reaper itself. Without 
detailed drawings it is impossible to convey any 
clear idea of the complicated mechanism which 
the operation of sheaf-binding involves, but the 
accompanying sketch may give some notions of 
the principle of the Woolnough binder, modified 
as it is over the form in which it was last 
exhibited. In the drawing Fig. 1, is a view of 
the tying apparatus showing the position of the 
oscillating nippers which are placed on the plate 
carrying the other parts of the knotting gear. Fig. 2 
is a side view of the oscillating nippers, and Fig. 3 is 
a plan of the reciprocating nippers. Fig. 4shows the 
underside of the forked springs for pressing down 











the knot. Fig. 5 is a side view showing the arrange- 
ment of string-carrying arm and devices for convey- 





ing the corn to the tying apparatus, The curved 
rising and falling and string-carrying arm a is 
fixed on a rocking shaft b, which also carries two 














curved arms a’, rising in advance of the arm a, and 
working in conjunction with the arm a? centred to 
the upper frame /; the nippers are placed in the 
tying frame /, These nippers oscillate on a centre 
stud c?, and are formed in two parts (see Fig. 2), 
kept together by a spring; c* is a light spring, 
having a hook formed at the free end, which allows 
the string to be easily pressed into the jaws of the 
nippers, and then springs under it and holds it; 
c* is a stop for the string; dis the string-carrying 
head, which is made to swing on a centre d', having 
rollers fixed to the head; ¢ is the compressing arm. 

The tying apparatus is shown on a larger scale in 
Fig. 1. ‘The twisting fork f receives its motion by 
means of the lever f', the pinion f?, and the curved 
rack f*; g shows the reciprocating nippers, which 
are made in two pieces jointed at g', Fig. 3, and 
having curved parts which are confined in a clip or 
shuttle g. These nippers receive a reciprocating 
motion, the action of which is to carry with them 
the movable shuttle which, on being stopped short 
of the stroke of the nippers, the curved portion of 
the nippers passes through the shuttle, and the jaws 
are opened and closed again at each end of the 
stroke. A pair of forked springs g* is introduced 
for tightening the knot down upon the sheaf; h is 
the knife, and f* the hook which draws the strings 
against the cutting edge of the knife. Motion is 
imparted to the mechanism by means of a rocking 
plate or quadrant f* and the whole is actuated by 
the shaft i, which takes its motion from a cam 7 on 
the shaft /:. 

The improved arrangement of Messrs. Wool- 
nough’s new machine, as compared with the one 
described by us on page 9 of our twenty-eighth 
volume, lies in the manner by which the cut crop is 
received from the reaper, gathered, and brought 
into position to be bound. The rocking bar q, to 
which is fixed the receiving platform q', rises toa 
slight angle, and a second platform g? rises and 
continues the tilting operation, the platforms being 
made to rise in unison by means of cams fixed on 
the shaft /. The corn thus tilted forward is received 
by the curved arms a? and a’, when the string-carry- 
ing arm a follows and encircles the sheaf with the 
tying material. Whilst the sheaf is being held in 
position to be tied, the curved arms and platforms 
return to their respective positions in readiness to 
receive another bundle of corn, 

The platforms, arms, and rocking shafts, &c., are 
operated by cams on the shaft /, which receives 
motion from the axle of the driving wheel m. The 
friction clutch is held out of gear by the hook ?! 
until released by the foot of the driver or automati- 
cally by the rakes. When the shaft / makes one 
revolution the clutch is again held out of gear uniil 
another bundle of corn is raked on to the platform 
of the machine, Annexed is a sketch of the knot 
tied by the Woolnough knotting machine. 





The Johnston Harvester Company showed a har- 
vester and string-binder, and also a gleaner and 
binder in which the corn is taken from the ground 
by a set of horizontally revolving lifting tines and 
laid on a travelling apron which carries it over to 
the knotting table. We shall have to postpone any 
description of the mechanism of this binder until 
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the forthcoming trials take place. ‘The knot that it 
forms is shown annexed, 





We may group together several exhibitors of 
sheaf-binders ; Mr, A. C. Bamlett, of Thirsk ; Messrs. 
D. M. Osborne end Co., of Auburn, New York ; the 
McCormick Harvesting Machine Company, Chicago ; 
Messrs. Hetherington and Co., Manchester; Mr 
George Spencer, Derby; Messrs, C. Aultman and 
Co., London, the Notts Fork Company, Bawtry ; and 
Mr. H. J. King, Stroud. Detailed descriptions of 
these machines we shall postpone until the occasion 
of the forthcoming field trials, as it is impossible to 
convey anything like a clear idea of their construc- 
tion without drawings. One of the Osborne machines 
was in an imperfect condition, that is to say, it was 
exhibited only with a wire-binding attachment, 
the string-knotting mechanism, which it was in- 


tended should be shown in operation, having been | 
on board the Britannic, which was delayed by an | 


accident on the voyage home. The binder shown 
by the Notts Fork Company was arranged on an 
inde pendent frame to serve as a gleaner, but of 
course it could be attached in a modified form to a 
reaping machine ; it is of exceedingly simple design, 





| 
| 
| 


| 


and appears destined to have a successful future. 


The accompanying sketches will illustrate the knots 
tied by these various machines; No. 9 is the knot of 
the Osborne string machine; No. 12 





King and Bomford binder ; No. 5 the knot tied by 
the Spencer binder ; No. 2 that of Messrs. Aultman 
and Co,; and No. 6 the knot of the Notts Fork 
gleaner and binder. As we said above, one of the 
Osborne machines as exhibited was only adapted for 
wire-binding, an arrangement which may be con- 
sidered, so far as this country is concerned, quite 
obsolete, 

Messrs. J, and F. Howard, of Bedford, exhibit no 
less than 77 objects, of which 14 are entered as 
new implements. Of these three are reaping machines 
with sheaf binding attachments, the latter constitu- 


that of the | 





ting the novel portion of the exhibit. There are 
eight new forms of ploughs, two new cultivators, 
and a steam cultivator, to which reference has been 
made in our last issue. Several new features have 
been introduced into the ploughs which are indi- 
cated in the illustrations, Figs 1 and 2 on page 85, 
and relate chiefly to means for raising them out of 
the ground. In the drawing the land and furrow 
wheels, which are adjustable, are shown at A; they 
are mounted on a cranked axle which can rock in 
the bearings on the frame C which carry the plough 
bodies. ‘lhe draught pole E' is bolted to a rocking 
frame E to which the rod C' serves as a fulcrum. 





On the boss of one of the running wheels a friction | frame with the plough beam restores the parts to 
brake wheel A' is secured around which is passed | their normal position. 


astrap F! connected with the rock shaft F. 


brake strap, one end being fastened direct 
the rocking shaft and the other toa stud carried by 





the arm F? on the rocking shift, to which also is |t 


made fast the treadle F*. By depressing this treadle 
the brake is thrown on, and as the implement | 
advances the brake wheel rocks the crankshaft B and 
lifts the plough out of work. When the brake is 
released, a check chain connecting the rocking shaft 


to | rear of the drau 
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of the shares will be altered. 








In order to bring the shares 
This | into the best position for entering the ground, a device 
rocking shaft passes through a frame on the crank | ig employed, also shown in the drawings. 
of the axle B, and to it are attached the ends of the | sists of the link E* hanging from the eye E? on the 
ght pole, and connected at its lower 
end to the arm B! keyed to the cranked axle B. 
he device as the cranked axle is rocked in its bearings 
the draught pole will also be rocked, and the angle 
The range of motion 
of the crankshaft is controlled by the lever B? which 
works on the sector B* provided with suitable stops. 
Figs. 3 and 4 show a second arrangement as applied 





[It con- 


AND F. HOWARD, BEDFORD. 


to a three-furrow plough. In this modification, 
which was illustrated by several implements on the 
Show-ground, the land wheel is relied upon for lift- 
ing the shares out of work, the brake applied to 
one wheel being found sufficient. The brake is 
applied by means of the lever F?, mounted 
on the side of the lever F*, which is keyed to the 


rod F, passing through the hollow shaft B. The 
two arms F? keyed to F carry the brakes F';: one 


of these arms is extended and is connected with the 
link F°, pivotted to the hand lever F*, By moving 
this lever the catch is first released from the notched 
sector and the brakes F! are depressed upon the 
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periphery of the wheels A, and the plough is 
thereby raised out of work, On the lever F* is a 
link F’, attached to the piece sliding on F*, and 
having a projection engaging with the sector. On 
depressing the lever F%, to release the brake, this 
projection or tooth engages into a notch on the 
sector and the plough is locked. The plough can 
be lowered into the ground by the lever F%, after 
the sliding lock piece has been removed by raising 
the lever F*. Messrs, Howard and Co.’s hay- 
makers were represented at ihe Show by three 
examples, a large double-action machine of the 
makers’ old standard ‘pattern, a new ‘“ simplex” 
double-action, and a smaller and lighter single-action 
machine similar to the above. The latest arrange- 
ment of Messrs. Howard’s haymakers is illustrated 
by the annexed drawings of a double-action 
machine, Fig. 1 isa side elevation, Fig. 2 is a plan 
of the gearing, Fig. 3 is a section, and Figs. 4 and 
5 show the tine connexions. ‘The machine is carried 
; on two travelling wheels mounted on short axles F 
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running in cast-iron boxes A. These boxes are 
connected by the shaft c, and to the boxes are bolted 
the light frame B which, with the transverse angle 
e*, constitute the frame of the machine. On the 
shaft F of each of the travelling wheels is secured 
a spur wheel E! gearing into the pinion D! which is 
fast on the end of the tine barrel passing over the 
shaft C. These pinions also gear into the idle 
wheels D? secured to the side of the boxes A. The 
pinions D' D* are always in gear with each other, 
but the wheel E' may either drive D' direct, or 
through D*, according to the direction of rotation 
it is desired to impart to the tine barrels, or the 
wheel E' may be thrown out of gear with both 
pinions as in Fig. 1. ‘To effect this the short axle F 
is carried by the disc F' which is seated in the side 
of the box A (see Fig. 3) and can be turned axially 
in its seat. But the axle F is eccentric to the plate F', 
and by turning the plate the spur wheel E! can be 
thrown into gear with D! or D2, or be thrown 
out of contact with both. The lever F> on the 
squared end of the axle F is provided for making 
this adjustment. To the plate F' a second plate 
F? is connected by means of screws, and project- 
ing outside the box A. The periphery of the plate 
F? is notched and spring bolts gear into the notches, 
which correspond to the three positions given to the 
gearing, and lock the machine. ‘The special arrange- 
ment of the tine heads is shown in Figs. 4 and 5. 
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In these details @ is an arm of the tine barrel, to 
the outer end of which is hinged the bracket J 
carrying the tine head. ‘This bracket is formed with | 
two feet as at /*, and rests on the T-shaped cast- | 
ing c which slides in the arma. ‘The flat spring ¢ 
abutting on the block ¢, takes its top bearing on a 
projection on the T-shaped casting «; this spring 
keeps the foot of the Lracket / and the top of ¢ in| 
close contact. In its normal position the spring is! 
but slightly curved, but when the tine heads are | 
thrown out of gear the casting ¢ is depressed and 
the spring is bent. Should any temporary obstacle 
present itself in working, to the tine head, the spring 
will yield and permit the tine to cant over, as shown 
by the dotted lines, but it will resume its normal 
position when the obstacle has passed, 

We must reserve toa future occasion the descrip- 
f Messrs. Howard and Co.'s sheaf-binder, for 


tion ot 
without illustration any attempt to give an idea of 
the mechanism would be useles Few of the 
labourers in this generally unftrtile field of inven- 
tion have shown more ingenuity and perseverance 
than these exhibitors, and almost every agricultural 
exhibition during the past three years has seen one 
or more of these implements, each succeeding one 
more advanced and developed than its predecessor, 
until the examples shown at Derby, which, involving 
a great amount of labour and originality of inven- 
tion (due chiefly, we believe, to Mr. Bousfield), are 
admirable examples of designs. In these, the 
movement of a travelling frame, upon the main 
frame of the mac!ine and running to and fio] 
under the binding table, is made to perform all | 
the controlling functions requisite. Motion is 
imparted to this frame by a triangular rack 
attached to the frame at the apex of the triangle 
by apin on which it is free to vibrate. The base of 
the triangle is curved, the centre of the curve corre- 
sponding with that of the pin. ‘The teeth of the 
rack run around all three sides, and into these gears 
a pinion on a shaft running on the main frame. A 
connecting rod from an arm of this triangular rack 
is jointed to the shaft above the binding table carry- 
ing the compressiog arms and needle bar, which 
encircle the straw as it is laid upon the binding table 
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| string cutter. A spurwheel on the main wheel shaft 


| keyed on to the shaft N, which carries some chain 


'on the shaft, the latter, G', 


| bearing upon the compressor F'. 


| bevel wheel which receives motion through gearing 


by the travelling apron from the platform, As the 
pinion drives the sides of the rack, the traversing 
frame moves to and fro, but remains nearly station- 
ary as the pinion rans around the curved end, and 
around the apex of the rack. The variable motion 
thus imparted is just that required to impart the 
various intermittent movements to the collecting 
and compressing mechanism, and to the needle bar. 
The knotting mechanism is on the traversing frame 
beneath the binding table, in which a slot is formed 
to permit the string to pass, and some of the neces- 
sary movements of the knotter are imparted by 
means of a grooved path in a bar fixed to the main 
frame, the path of this groove being laid out in 
such a form as to impart to a pin in the knotting 
mechanism the various lateral movements requisite, 
the circular movements of the knotter being given 
from the triangular rack. As the traversing frame 
is moved to and fro by the rack the driving pin of 
the knotter travels in the groove, following the 
changes in its path, and a very secure knot, of the 





form annexed, is fastened in the string which is 
compressed around each sheaf. We have no doubt 
that this machine will do extremely good work at 
the approaching trials in the harvest-field. 

Messrs, Samuelson and Co., of Banbury, showed 
an entirely new arrangement of sheaf-binding 
mechanism, which is partially illustrated on page 
88, where Fig. 1 is an end view of the packing, 
binding, and discharging apparatus ; Fig. 2 is a 
plan, Fig. 3 is an elevation, Figs. 4 and 5 are views 


5 
of the knotting device, and Fig. 6 is a plan of the 





, 
gars into a pinion on the second motion shaft A! 
on which is the chain wheel B, the chain of which 
drives the wheel B!, cast in one piece with the chain- 
wheel B? upon the sleeve B* which runs on the short 
spindle B®. A chain from B passes to b? at the 
rear of the machine, which in its turn drives B* 


pulleys N!, the use of which, by means of the 
endless chains N?, is to bring the grain after it is 
cut and laid on the traversing table to the binding 
mechanism. ‘The discs yy are fast on the same 
shaft H that carries the chainwheel B’. A series of 
packing fingers H' with pins I1* fixed to them are 
hung upon the discs as shown in Figs. | and 2. 
Upon each end of a sleeve loose on the shaft H are 
cams m 1 (Fig. 1) which lie close to the discs, and 
fast on the sleeve is a pinion = gearing into a quad- 
rant The object of the pins on the packing 
fingers H' is to limit the movement of the latter, 


the knotting is effected. On the shaft S' at the 
end furthest from the hook is a grooved boss S2 
shown in Fig. 5, and the fork S® lies in this groove. 
By this means a to-and-fro motion is given at the 
proper moments, through the cam V® operating 
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the fork S°* The outer shaft S is also moved 
to and fro bya similar contrivance through the fork 
S, and the cam V*. The nipping apparatus consists 
of two elastic plates N', and the string is cut by 
the cutter R*. These parts are also driven from the 
shaft P’, on the lower part of which is a spur wheel 
R* gearing into another wheel Rh‘, and driving the 
bevel wheel on shaft R as shown. On this shaft is 
a cam R°* which presses against a friction roller 
R® held up against it by a spring. ‘The pin on 
which this roller is mounted drives a slide which 
reciprocates a hook which presses the string against 
the stationary cutting edge. The cam R° is 
so shaped as to cause the slide driven by the 
friction roller first to press the string between 
the nipper, then to stop until the knot has been 
tied, then to continue its movement to force the 
string against the knife, and finally to return quickly 
and disengage itself from the string. On the nipper 
is a grooved plate so formed that a stud upon the 
hook running in the groove imparts to the latter a 
radial motion as well as the reciprocating one 
already described. This motion is introduced to 
clear the needle as it rises and falls from the hook. 
The operation of the packers H’ is controlled by 
the cams m m already referred to. When the quad. 
rant 2’ is in its lowest position the cams m i are 
raised by the lever G*‘ aud the packers are free to 
swing, but when the quadrant <' is in the position 
shown in Fig. 3 the cams m m descend, and pressing 
on the curved back of the packers the latter are 
rendered rigid and feed the grain against the com- 
pressorarm F!, Curved bars K K (see Figs. 1, 2) 
are hung by links K' to the shaft K’, this shaft being 
worked by the cam D? and a bell-crank. Another 
cam D* gives motion to the shaft L through a crank, 
and to this shaft are attached levers D*, LD? connected 
to the sleeve on shaft K*. A compound movement 
is thus imparted to the curved arms K. ‘The sleeve 
L* and the chainwheels on it are connected bya 
spring clutch to the pinion C which is loose on the 
shaft B®; the clutch is controlled from the com- 
pressor shaft F. In operating the machine the car- 
rying chains convey the cut grain to the revolving 
packers I', which are held rigid by the cams 1 1, 
and this continues until the pressure is sufficient to 
force up the spring on the lever (+? already described. 
Until this takes place the clutch between the chain- 














aud to effect this they pass through slots ia the 
discs y. On the shaft F are mounted a compressor 
and two retaining arms. ‘The former, F!, is keyed 
are on a sleeve G, con- | 
nected at one end tothe lever G‘, attached by a| 
bell-crank to the cam D', which is mounted on the 
shaft L. At the other end of the sleeve is a lever 
(2, the position of which can be varied by a set | 
screw, and upon the end of the lever is a spring} 
Referring to the 
spindle b°, on which is the sleeve B+, it will be seen 
that there is a pinion C gearing into the spurwheel 
C' which is mounted on the cam shaft D. On the 
same shaft are the cams D', D?, D3, and a crank E, 
attached to which is a link E' connected with the 
needle spindle I carrying the needle J. As will be 
seen from Fig. 1 the end of the crank FE has a 
friction roller E? running in a curved slot in E* ; 
by this arrangement the required reciprocating 
movement is imparted to the needle bar. ‘The 
driving gear for the knotteris contained in the head- | 
stock P, see Fig. 3. On the vertical spindle P' is a 
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from the pinion Q‘ on the cam shaft D. On the shaft 
P? is a cam V? which reciprocates the rack V' and | 
drives the quadrant V. This quadrant gears into a 
wheel mounted on the shaft carrying the pinion W?, 
and givingit an alternate reversing motion: the pinion 
W? in its turn drives the wheel W:? on the knotting | 
shaft S, which has thus imparted to it a reverse | 
motion on each complete revolution. ‘The shaft 
S is hollow, and through it passes a shaft S* revolv- 
ing with it but free to have a to-and-fro motion. 
On these shafts are the hooks and triggers by which 





wheels B' B? and the pinion C is out of gear, but 
when the spring on G2? is compressed the lever con- 
nexivns with the clutch are operated and the clutch 
is thrown in. The crank S on shaft D then causes 
the needle arm to descend carrying the string round 
the sheaf, and the knotting device is also set in 
motion, the mechanism of the compressors having 
also been operated to hold the sheaf while the bind- 
is effected. As soon as this has been done 


ing 





we 
the cams D,, D? operate the kicking bars K and the 
sheaf is thrown off the platform. ‘The operation is 
then repeated, the cam < is brought to its highest 
point, the cams m m are again in contact with 
the packer, and the clutch is withdrawn between B' 
and C. ‘The form of knot tied by this binder is 
indicated in the annexed sketch. Besides sheaf- 


| binders Messrs. Samuelson and Co, exhibited a fine 


collection of reapers and mowers, one of the former 
having a new arrangement of change whecls for 
regulating the action of the rakes, 

Mr. George Kearsley, of Ripon, made a few 


exhibits, the most interesting of which were two 


harvesters with string-binding attachments. A rock- 


ing arm carries the string and serves as a binder, 
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and the cut crop is brought up to the binder by end 
less chains running on two longitudinal paralle 
shafts below the binding table, and capable of 
lateral adjustment to suit the crop being cut ;| 
these gathering chains have an intermittent motion, | 
pausing as soon as enough corn for a sheaf has been 
gathered, and then continuing as soon as the sheaf 
has been tied and discharged. ‘The binding arm | 
is attached to a shaft extending over part of the 
binding table, and to the other end of this shaft a 
crank is attached which receives a rocking motion 
from one of the longitudinal shafts under the 
binding table. Upon the upper shaft is a stud on| 
which is a second or back-compressing arm moved | 
by the binding arm through a link. ‘The knotting! 
mechanism consists of a spindle with a tapering | 
prong projecting sideways from the end and with a| 
hooked prong below the tapering prong. A vertical | 
slot is formed in the spindle near its upper end and 
the hook is carried at the upper end of a lever arm 
lying in the slot, while the lower end turns on a 
pin in the spindle. By this arrangement the hook 
can by means of a cam be drawn towards the 
spindle, and withdrawn within the slot. The arrange- 
ment is shown in the annexed views Figs, 1 and 2, 
where A is the spindle, B the slot, and C the 
tapered prong projecting laterally. The hook D 
ettached to the lever E is pivotted in the slot at 
F ; this arm is operated by the slide G, amd causes 
the hook to be withdrawn into the slot ; the hook 
is free to rise and fali slightly, allowing the entrance 
of the string, which however is held as the hook is 
drawn back. Figs. 3 to 7 show the operation of the 
knotter. Figs. 3 and 4show the knotter in its first 
position when one end of the string is held by the 
gripper, and when the other part is being brought 
down by the binding arm so that the two strings are 
within the action of the knotter. Fig. 5 shows 
the device after half a revolution bas been made, 
and Fig. 6 after a complete revolution. So far 
one end of the string is held by the binding arm 
and the other end by the grippers, but as soon as the 
string has been secured by the hook, the grippers 
release one end of string and cut the other string 
held by the binding arm, securing the end at the 
same time for the next sheaf; both ends are thus 
freed to be drawn back by the hook D through the 
loop formed, and the hook continuing its movement 
presses the string against the side of the slot and 
holds it fast, while the knot is gradually run up 
tightly on the upper prong C, any slack there might 
be between the knotter and the bundle being} 
gradually taken up. Figs. 8 and 9 show the device | 
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for holding and cutting the strings; the hooks 
P, l reciprocate at the necessary intervals in the 
grooves in Q; the hook P is shown in the position 
for grasping the string brought down by the bind- 
ing arm, the other_end of the string being held fast 
by the hook P’ as above described. These hooks 
are actuated by cams through the links R, R'. The 
annexed sketch shows the knot formed by the 
machine. 

The knotting mechanism of the binder exhi- 
bited by Messrs. R. Hornsby and Co., Limited, 
Grantham, is indicated by the annexed section. The 





2 


| the shaft Q and hook »" one revolution, forming a 


|so that it is presented towards the eye holding the 





general arrangement of the binders we shall illus-’ Owing to the eccentricity of Q and the direction of 
trate and describe on a future occasion. The hollow) its motion when forming the loop, and the advance 
shaft P which is caused to revolve has an enlarged, of the clamping jaws towards Q. there is no undue 
end p, and a hook p' projects eccentrically from it.| strain thrown on the cord surrounding the sheaf, 
‘Lhrough the hollow shaft P passes another hollow | nor on the cord between Q and the clamping jaws. 














shaft Q, its axis being inclined to that of P so that | The accompanying sketch shows the form of knot 
its end passes eccentrically through the end p. | produced. 

When this shaft ( projects through p, as shown, The same exhibitors showed a folding elevator 
its end fits a hollow on the hook p', thus forming | of good design to deliver up to 26 ft. in height, 
with p' a closed eye to hold the cord, At the other} We illustrate this on page 8]. The arrange- 
end of the shaft (. is a collar g and a hollow | ment will be evident from the drawing, from which 
cylindrical cage y'. Ina groove of the coliar q fits | it will be seen that the elevator is jointed in the 
a saddle 4?, having an arm g* parallel to Q linked | middle, and is quickly and easily folded back on 
to the lever arm 7*, so that when the lever Q' is! its travelling frame by means of the winch above the 
rocked the shaft Q is caused to slide to and fro| fore carriage. When extended the elevator is sup- 
within P, Attached to the saddle g* and recipro- | parted by means of the pair of arms attached to the 
cating with it is a rod g*, extended so as to cross | carriage and to the under part of the elevator. On 
the path of the needle, and terminating in a| page 85 is illustrated a turnip cutter also by 
peculiarly shaped hook for guiding the cord into | Messrs. Hornsby, in which some novel features have 
the hook »'. Within the tubular shaft Q ia a spindle | been introduced ; a rib is added to the barrel which 
R, having at its end a hook + which seizes the cord | prevents the roots from slipping off the edge of the 
and pulls it through the loop formed by Q and p'.| face and down to the rvots already cut, and a 
The spindle R extends freely through the collar q | grating has been placed underneath the barrel, so 
and cage q', and carries at its end a head r' having | that pieces are prevented from falling, and are 
a crank +? opposite the hook r, The head r' rests | carried up again into the hopper to be subjected again 
against the arin u* of the lever r', so that when this | to the action of the knives. It is needless to add 
reciprocates the spindle R is caused to slide to and | that the collection of Messrs. Hornsby’s exhibit was 
fro within Q. A helical spring R* tends to push | large and varied as usual. 

back the spindle Rt so as to makea collar 7? bear| Messrs, W. A. Wood and Co., of 36, Worship-lane, 
against the interior of the cage g' with sufficient} London, showed two sheaf-binders, substantially 
friction to make R revolve along with Q. On the! «similar to the form which this firm has so success- 
frame N are lugs n, n', projecting sufficiently to 
form stops for the crank 72. By the lug n the hook 
r is prevented from rotating after it catches the 
cord, and by »' it is held in a suitable position to let 
the knot slip off. The operation of the knotter is 
as follows: ‘The needle arm having descended and 
enclosed sufficient corn to make the sheaf, the 
double cord becomes engaged in the hook p’, which 
is immediately closed by the advance of Q. The 
pinion O? then begins to revolve, carrying round 





complete loop of cord, for which slack is given out 
by the simultaneous partial rotation of the clamping 
jaws. ‘The loop of cord being formed the hook + is 
protruded through Q and rotated a certain distance, 














cords, as shown in Fig. 3. The shaft Q and hook 
p' now making their second revolution, the cords 
slipping from the outside of p' are caught in the hook 
r, being guided thereto by the continued rotation of 
the clamping jaws. ‘The hook r now retreats, dragging 
the cord through the loop surrounding Q, and then Q 
retreats, leaving that loop free, whereupon it is 
tightened up round the strands held by 7, thus 
forming the knot. Just before this back stroke of 
rand Q the shaft S* is advanced, opening the cord 
clamps, permitting the cord to move in between 
them. The knot being formed, the clamps again 
suddenly close, the kuife severing the cord, and the 
clamps seizing the free end before it has time to 
escape from between them. ‘The clamping jaws 
then turn back, and the hooks p' and r turn to a 
position permitting the knot to slip off, whereupon 
the bound sheaf is discharged. As in the knotting 
operation the clamping jaws move so as to supply 
cord which is served close up to the knot, there is 
no waste of cord. In case the machine should have 











| fully introduced into the States, and which has been 
|; Seen at several previous shows, although not in so 
no supply of corn, the cord takes such a direction | perfected a condition, ‘The annexed diagrams show 
that by means of the clutching apparatus it throws | part of the knotting mechanism of one of Messrs. 
the clamping jaw mechanism out of gear, in which | Wvod’s binders, and the knot formed is also shown. 


condition it is held by the latch, as above described. | The knotter is placed above the binding table and 
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works in connexion with the needle arm that rises 
from beneath. The grain delivered from the reaper 
upon the table is fed against a compressor arm B 
bya revolving packer A, and as soon as the pressure 
of the grain against the compressor is sufficient, a 
point which can be regulated to produce different 
sized sheaves, a spring is released and the needle 
arm rises embracing the sheaf, ‘The knotting hooks 
are shown in several positions by Fig. 2, the lower 
one being revolved by a spindle that passes through 
the hollow spindle carrying the upper hook. One 
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end of the string is retained upon the knotter by a | 
pair of nippers, and the needle arm brings the other | 
end over the knotter, the loop thus formed enclosing 

the sheaf, the hook then begins to revolve, the | 
upper one before the lower. After a quarter of a 

revolution has been made, the hook G is brought | 
over the ends of the string as in Fig. 3, and the 

string gradually slips off the lower hook and assumes | 
the position shown in Fig. 4, After this point is | 
reached the hooks commence a reverse movement, | 
the upper hook passing first over the two ends of | 
the string and coming into the recess in the lower | 


hook, thus securing the ends of the string; the | 
movement of the hooks continuing in the same | 
direction, the spring catch S draws the loop| 

| 


into the position indicated in Fig. 5. By this time 
the hook N has released the end of the string and 
taken hold of the other part which passes through 
the needle, and the cutting is effected so that both 
ends of the string round the sheaf are loose; the | 
hooks EF continue to revolve and the knot is 
finished by the hook S (see Fig. 6), the weight ot | 
the sheaf drawing it tight. When the operation 
has been completed tke bent lever R, beneath the 
table, rises, and the bound sheaf is thrown off the 
table to make room for, the next.* 

We must not omit to state that many of the 
exhibitors of the sheaf binders to which we hav: 
alluded, showed also good collections of reapers and 
mowers, in which however little novelty of any | 
importance was to be noticed. 

Messrs, Richard Garrett and Sons, of Leiston, 
showed some of their ordinary thrashing machines, 
drills, hoes, and dressing machines, Among thes 
implements was a combined horse hoe and drill 
which we illustrate on page 81. It will be observed 
that the frame is adapted to receive a 12-row swing 
steerage drill, or one of the makers’ type of horse 
hoe, according to the work to be done. On the 
same page is also an engraving of Messrs. Garrett's 
manure, sand, and gravel distributor, which we 
have already described in these columns.t We 
need only remark of it here that for both purposes 
it has met with remarkable success since its intro- 
duction about two years ago. 

The exhibits of Messrs. E, R. and F. Turner, of | 
Ipswich ; Messrs. Barford and Perkins, of Peter- | 
borough; Messrs, Harrison, Macgregor, and Co., of | 
Leigh; and Messrs. Hunt and Tawell, Halstead, | 
contained a number of corn-grinding mills, Messrs. | 
Barford and Perkins especially having a good dis- | 
play of these implements; but with the exception | 
of some oat and bean kibblers, and malt mills by | 
Messrs. Harrison, Macgregor, and Co., which had 
some novelties of detail, none of the exhibits at 
these stands call for special remark. We shall take 
an early opportunity of illustrating Messrs, Harrison 
and Macgregor’s mill. Mills were absent from the 
stand of Messrs, Ransomes, Head, and Jeffries, of 
Ipswich, although that firm made a good exhibit of | 
their ordinary types—thrashing machines, ploughs, 
horse rakes, haymakers, and mowers. Messrs. | 
Picksley, Sims, and Co., showed some well-designed | 
pedestal chaff-cutters, and oil-cake mills with two sets | 
of double rolls, which could be worked either in single | 
or double pairs, and in which the distance apart of | 
the rolls is regulated by cams so as to be capable of 
very fine adjustment; the same exhibitors showed | 
a gooi collection of American pattern rakes, made 
by themselves, aud which appear to be very favour- 
ably received in this country. Of Messrs, Clayton, 
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* The reader is referred to Mr. E. Samnelson’s paper 
**On Harvesting Machinery,’’ read before the Institution of 
Mechaaical Engineers. 

+ See ENGINEERING, page 356, vol. xxix, 








SHEAF-BINDING 


MANUFACTURED BY MESSRS. SAMUELSON AND CO., BANBURY. 


REAPER. 


(For Descrivtion, see Page ®6.) 
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and Shuttleworth’s excellent display of implements 
there is nothing to be said. It comprised examples 
of their standard thrashing, chaff bagging, and finish- 
ing machines, chaff-cutters, elevators, &c., but in 


| all of them the makers follow their usual patterns, 


Messrs. Robey and Co., Lincoln, showed thrash- 
ing machines with adjustable finishing screens. 
The iron framed type of these makers is widely 
































favoured, 2600 of them being now in use; larg: 
riddling and clearing surfaces are a special feature 
of the machines, and the barley is awned before 
it reaches the elevator. The tailings, too, are, if 
desired, taken back to the dressing apparatus to be 
redressed, an arrangement which secures a good 
sample of corn, and saves considerable waste. At 
the same stand were a straw elevator, some corn 
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(For Description, see Page 91.) 
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HORIZONTAL ENGINE AT THE DERBY SHOW. 





CONSTRUCTED BY MESSRS. A. SHANKS AND CO., ENGINEERS, ARBROATH. 
(For Description, see pages 1.) 
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ARKHEAD FORGE, 


CONSTRUCTED BY MESSRS. MILLER AND CO., ENGINEERS, COATBRIDGE, 
































favourable notice. The kiln, which is entirely in 
iron, is constructed of plates on a light framing, 
and can be easily erected, taken down, and removed ; 
the fire may be made in portable stoves on the 
gronnd, and the malting floor above is simply 
attached to the frame of the kiln. Various sizes 
were shown by the exbibitors for malting one, three, 
and five quarters of wheat at a time. 

Mr. Francis Ley, of the Vulcan Works, Derby, 
made a very excellent display of his manufactures, 
driving chains, belt fasteners, elevator buckets, 
pitch chain wheels, pulley blocks, hoists, &e. This 
collection was a very creditable one, the exhi- 
bitor evidently having desired to take advantage 
of the Show being held in the locality of his works. 

Mr. T. C, Fawcett, Leeds, exhibited two brick 
machines for working plastic and semi-plastic clay, 
as well as aclay mixer and clay grinding pan. The 
latter is of wrought iron, and is so arranged that the 
weight can be taken off the pan when the machine 
is running empty. The other exhibits were very 
similar to those we described when writing on the 
Agricultural Show at Carlisle. Messrs. J. White- 


| head and Co., of Preston, made a good display of 


machines for making drain pipes, tiles, and bricks, 
the brick machine turning out 20,000 a day. These 
exhibits have also been described in our reports of 
previous shows. Messrs. Bennett and Sayer, Derby, 
displayed some brick presses, a brick and tile machine, 
and a Murray’s cutting-off table. A special feature 


| in the presses is the adjustable die box, in which wear 
| can readily be compensated for, or the die can be 


quickly and easily renewed, On page 85 we publish 
an illustration of the dry brickmaking machine shown 


| by Messrs. Bradley and Craven, Wakefield. These 


machines deliver the bricks hard enough to go direct 
into the kiln. As will be seen from the engraving, 


|the machine is provided with a rotating table con- 


mills, and a saw bench. Mr. W. Kaye, Chipping Messrs. Marshall, Sons, and Co., Gainsborough, | 
Norton, showed a self.feeding apparatus attached | showed four thrashing machines and elevators, some | 
to one of Hornsby’s thrashing machines, consisting horse gear, and saw-benches. wn : 

of an endless apron leading to the drum; on this| We last week referred to a draining machine 

apron are attached a series of iron crossbars of a| (Robson and Hurdman’s patent) exhibited by the | 
shape suited to bring the grain to the drum; the | Victoria Foundry Company. Thesame makers also 

arrangement does not appear to possess much merit. | showed a specialty in malt kilns, which merits very | 








taining twelve moulds, and the clay is charged into 
two of these moulds from the pug mill at each 
operation, the table remaining stationary, and at the 
same time two other moulds previously filled are 
compressed by the pistons of a press, while two other 
finished bricks are delivered to a travelling band. 
The capacity of the machine is from 12,000 to 
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14,000 bricks aday. Mr. J. D. Pinfold, of Rugby, | Messrs. 
also exhibited some brick machivery. I 


H. 


Ladd and Co., London, dhawed 


soomer 


Mr. H. R. Marsden, of Leeds, showed a fine} press. A few more exhibitors of thrashing machines | 
crusher combined with a sieving apparatus and} have been omitted from those already mentioned ; 
elevator. The illustration on page 84 shows the} Messrs. Barrows and Stewart, Banbury ; Messrs. 
construction of this machine quite clearly; the | Ruston and Proctor, Lincoln; Messrs. ‘Tasker and 

shed material falls from the jaws bate the inclined | Sons, Andover; and Messrs. NalJer, of Wantage. 































































































press for baling hay, and also another hay | 
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t decidedly 1 useful, if. it sti ped - ‘the point where it gave 
the applicant information that was useful to him. 

‘In seeking a patent the applicant had an elaborate 
search made by bis agent, which was naturally costly, and 
many an inventor would not be willing or able to incur the 
necessary expense of the examination. But the applicant 
had to pay a considerable sum to the Patent Office for pro- 
| curing his patent, and it seemed very natural to propose to 

relieve him from the onus of having to make this search 


























































sieves beneath, the coarser particles being deli vered The last-named makers appear to have thoroughly |, yo . ; : 
t 5"? | for bimself, but to give him the information he desired for 
> an elevator, and passed again into the hopper - . . wi secetnapeeeiss 
into ’ . Fr 71a! the fees he had to pay f that plan were carried out with 
il pay i 
F : the idea neither to baffle the applicant nor unduly to 
| encourage him, but simply to give him such information 
jas would enable him to adopt the correct course with 
| | regard to his invention, that would be an undoubted 
PS oo ell | benefit. He suggested that it would therefore be sufficient 
E | for the examiners clearly to state what had been done and 
BSS : | what had beer proposed to be done, and so to warn the 
Ss ‘ : 39" he 
F - applicant what he had to avoid in his specitication. 
== y ‘tie: There was not any occasion to go the length of 
aa! f | endorsing a condemnation, but simply to inform him what 
} ee he p22 } was known and published, and was therefore to be 
PY ~\, } avoided, without adding any advice as to proceeding or not 
k 4 «| V5 proceeding with his application. Some such medium cour:e 
. Ne | might probably be the means of mecting the difficulty, 
t i - which was a real one.”’ 
: } | ‘The wide measure of approval accord: d to the proposal 
: i apy ‘ i t i posa 
t oJ | in this country and abroad since the foregoing pertinent 
oad ; | worked out the problem of elevators attache 1 to | remarks were made by Dr. Siemens, goes to show that it 
‘4 = t } > oP) +} » £ - 7 1 ° . . ne r +} “ vd . ~ f ne 
The annexed sketch shows another form of bre ker {thrashing machines, since they showed nothing |'* 02° oo z = _ meesaepmagabacennstae peso tilated i 
eecree ; te sfc > > “ . ; ° 7 . Some months since & proposal was veutlater 1 four 
= screen exhi' i ed, in whi h tl de screen revolves | that was new to them in that direction. The com. columns t} t a pet tion wey ie g it up N - is ao 
and carries the larger pieces back for delivery e| bi; how } : : pena egg ea aie sgt Se gatetny has 
; be . TI me arer pieces Dack L0F delivery to th ination they have s> well perfected appears to find | to me timt if you feel disposed to afford your valued 
10pper. he other exhibitors of erushin gmachinery | universal favour not only with English but also | assistance in support of a petition based on t ie resolutions 
were Messrs. W. H. Baxt er and lo, L e ls, Mr. ly i " foreign customers y | lL submitted to the Foremen Engin ers, and which you 
» nidor . . ’ mat ithe | were g \ h a fe : rr 
a Fish London, whose pulve r we illus lie Derby Show will be long remembered as | ¥°° S° ud eer t » — 1 wae vs k, a great 
rated and described a short tines > Nesere 1} . , , deal of good might result, and tucreiore i venture to throw 
tratec and ae ri 1 & Shore tine nce, Me >. | havi hd been m xe favours 1 by the w eather tha: = . . A : ae 4 a ois 
Mason aud Co Leicester. and Messrs. W lay] } ae “ _ out this hint in tue Lope that at any rate if may draw from 
™ 1 ~thgges I spaeep on aos » £ayior) any similar exhibition has been for years past, and | some of your other readers an expression of opinion on the 
and Co., also of L: icester. _ the expe rievee was the more agreeable after the | subject, whic has become an wrtant one alike to 
Of wood-working machinery there was a fair] y able sea of mud at Kilburn, and the almost | inventors and the public. 
. a he . 4 ry = ie aoe : “2 : ¥ < = a 
show by a few ex iibitors; among them Messrs. | incessant rain at Carlisle. ‘The location allotted _ a Ae aa MIC! 
: ae ee Te, errs : . SAMUEL »RSSAM, Assoc. M.L.C. 
— i id Choral y, of Bur on-on- Lrent, exhibite 1} tothe Show was, moreover, all that could be desired, inate send Cisleen OW July a0 Qn} 
aw esignes : turning machine. as well : “Sage | 1 SSCS Seem, OUT 105 SIGE 
awe ‘ ign l shive-turuing ma hine, a3 well as @/ ani the dry weather : id hot sun brought with them He / z . 
trepail machine, which we il strate on page 50.]/none of the dust that almost choked visitors at} , 
i3 "hina ’ I > , ¢ 1 + + 7 al a } ‘tr’ ' ’ 4 ' ; ' J T t ; 
In this mach he the cutter contour i to th form of | Bedford some years ago. ‘The attendance was mor LIGHTNING ¢ OND CTORS 
the trena'l a oe voren spindle b id the | numerous than it has been fora long while, and we It It ty ong *, cere aan . 
scree! shown i } rawina sha , - . } ' ta: : ° oIR, = have read wit) interes be correspondence 
screen ee dane the drawing ; the | 3 of wood | should imagine that the Society has every reason to] ,etween Mr. S. Vyle and “J.J. B.. RE.” H at a 
sani” ee eal aun S ~ sana hen : . pry - - ty “ur. S. ¥yle i J. b., ie aving bada 
are centred around tie cutters, four piece being | be satistied with the results recorded by the turn- |opportunity of examining models of Mr. Vyle’s testing 
set at a time; the top centres are fix d though | stiles. Before concluding this somewhat protracted | apparatus and compound lightning conductor, it seems to 
capable of adjus vent, bottom centres rise and| notice we must say a word i } raise of Mr. W, | me that nothing 7 be more ple, and as fur as 
fall by th agency of a cam pith beneath the ta bl Towle, the able manager of the Midland Railway 4, in julg haar than the arrangement of Mr. Vyle. 
which revolves sl wily On the cutters b¢ vg started Ilotel, without whose energy and good manage- ne oe i = le a Bigeye ae of 
the four trenails are finished sim tan ouely anit \esenh nue t naetaiual aide a uld b a | conductor testing, and cannct, therelore, forin a judgment 
eailiehdin ins Guatiiehnds tik > Hi ’ ~~ ment many thousands of visitors would hav« suffered | as to comparative merits, but l very much doubt whether 
‘ 1€ oe Serre rings a Se - > Gini ving } luconvenlence to Which past experiences bavVe pos- | any system could be more simple to understand and easily 
ing shutter on the rame which sheows @ the finished ymned them. The contrast at De rby (not practically to carry out than that of Mr. Vyles. 1 think 
pegs one after the other frum the machine, ‘the w-ground, where refreshments f all there can he no doubt in forming judgment as to which 
lower centres hay ny been withdra vn. Lhe pe g : tter than usual, but at the hote! po ‘oS — ps onl rages Se 
achir , i } aor’. ee Spor ie 7 rs conductor which ¢ rs 2U,000 ohms resistance and one 
machine by the same makers is on a similar system, | rent ut as as ! 3 it er 
imuUar SyStem, | was the ¢ tre of su ply) was as remar le as it | which off aetioall I nd h , ta 
: soe es - me ae “ee Ainge i d j uch Ofers practicaiy none O iny Wiind Digh re stance 
and can pro lace fo gros3 of pegs a day Phe was satisfactory, | below must increase the danger to bodies surrounding the 
W r ling € ar I tors of woo ima me hery wel C » Mr. aX. —_—— - = conductor above. ‘The liability to leave the conductor 
3 r.of Bary St. Edmunds. >.TRAwMn ow. neTeram - | must be the greater the greater the resistance in the 
< , : \TEN y oO EX. oO ne g istar in th 
benches: Messrs. Western and Co PATE? 7 LA v R EFOR) XAMINATION. | conductor below. It is important, therefere, that ligutning 
eawsa, circular saws. & general ioi . 40 THE EDITOR OF E NGI : should have as little resistance as possible. 
aws, Cul ay ae c mn Sr , ‘ ’ 
mouldiog machive a spok I al ne m ir L I ] in I aoe I am, sir, yours truly, 
uldlog machiue, & Spoke-maasing mu ne, ‘ i plicati nts | j Oum. 
shaping machine ; and Messrs. Charles Powis and ord ire. ue SU y- = = 
nd he chibite c l joiner u al at the lus f . ; ’ ; 
Co., Lond >, = exhibited a general joiner, saw |, ** Es : nd ¢ <e | Coat rn Brirish CotumBiA.—A valuable seam of coa 
enches, an and saws, — 4 ot age . 1as been discovered in Burrard Inlet, British Columbi 
~ ‘ — ractically expressed in the ar : th: ~ - , ; orga Pmesye Tpad 
We believe we have referred to ne sar] ly all the exhi- | Cannot fai k well ur too w Phe seam, 3ft. thick, was found cropping out on the face 
bitors at the recent Show whose implements call for | learn made to the { . & sandstone cliff in tl sl Hy rial naval reserve on English 
: . ‘ : ya re jay. one mule m Coz arbour, at a place where 
notice, except a few whose names we must group | spoke i e proposal at r of the Ay: One hag le from Coa arbour, at a place where it is 
aan se ae Rt a et Kirkstat] | Mechanic it sores Mabon it wil] | remarkable that it was not discovered before. Specimens 
ogether somewhat indiscriminately, Lhe Kirkstall | -" st rseggasels. aan taliaadee wan tre | the coal found have been shown to Professor Selwyn and 
one a eS sid as as € st to pe s i 1g emi + 
Forge Compa LY, Leeds, had an excellent collection | | ogo by Dr oh A tales wf Fay 2 . i375. |others. It is unlike any coal yet discovered in Canada, 
of rolled shafts, spindle:, and couplings, roller | Mt , C ee sane ; ‘the weceiadink sot ee the albe srtite found at Hellsborough, New Bruns- 
flanges, cart tyres, axles, and anvils; Messrs. G.| observed that the Patent Bili (meaning the Government | ec pre h it clo ely re oy ; Albert ite, which is a 
} ‘ . . : > pnt . - io might s ng subste *e. se . r ra timeea ahs 
Cradock and Co., Wakefield, showed a collection | Patent Bill of 1875) under discussion had done xd in one | ri tl —e of se * “ for irom “") times to eight 
: . | times the price rdinary b 3c 
of different of steel rope made especially for | ™ in showing to many somewhat impatient friends of | ‘UES "HC Price O° oFtinary DNMmanoNs coal. 
. , . ‘ Laws, t ly w v » patent adi 
loughing purposes; Stediean Willdigg Brothers. saree agg Be Ppa te thie: owen T , 
ore mntry, Lares ted s till Pgs Fe ‘ ; a country, which though it might be susceptible} TRIAL OF THE LARGEsT DREDGER IN THE WorRLD — 
t > ited yme di g machi od | fo ! r } 
- dite i some ating mac 1nes ane | pr nent in detail, contained Important provisions | On Fri iay last the new iron hopper dredger recently con- 
screw-}jicks Air. 1D) _——— Pershore, cider} that distinguised it from other co s. The opposition | structed by Messrs. W. Simons and Co., Renfrew, for 
5 ani } ' ‘ } . } . velba” * ep. ; 3 
press s, fini 1¢ machines, and seed shellers; Messrs. | that had been raised to th 1@ provisions of the proposed Bill | Otago, was tried on the Clyde, and dredged at the rate of 
Williamson Be thers. Kend: il, turbines. . rse gears, | )4d also shown so very plainly how difficult it would be to | 400 tons per hour, which was plunged into its own hold or 
winnowing and shaking machines: Mes I Ey zo on without patents, that it m rht be anticipated some hopper cavity, capable of containing 1300 tons of spoil. 
and Son W olver! oa top, si : ved Na Sho | Cee sili would be introduced at a future time which | At the same time it loaded with several hundred tons the 
Sons olverhumpto we Ups ; 1 } | : 
7 Piel , e “wie. 4 » SRO pe imps; ur } would mpt to undermine the Patent Laws, but new Government steamer Perseverance, which came along- 
tka on okt, - . + . , 1 . ‘ . 
a. ickering, ocktou-on-Tees, hoists; Messrs. | would be eived with a view to improve them. In that | side. Afterwards, by steam appliances its bucket girder was 
Rowns mn, Drew, at London, a number | case all friends of indus tri: l progre s3 woul 1, he was sure, |‘ levated, and its twin screw propellers put in motion, and 
of Cyclops blowers an, of Greenwich, | *=pport the m sure. The most difficult point for con- | the vessel ste amed away down the Clyde to the measured 
whose exhibit we not hai b lea 2 eration was that of preliminary examination, and look- mile, where the loaded speed was tested at 7} kuots per 
larve collection of 1 counter to the working of the system in other countries, it was | hour ; the vessel then steamed down the Firth of Clyde, 
ars b . ~~ apt l Fs, | seen that in the United States it existed with a bias in| where its large cargo was instantly deposit dt irough its 
ot 1e | tings, | a stea } 
metaliine beatlogs, - Mid 1 U.1- | favour of inve ‘ntions, the Legi-lature favoured the applicant, | bottom in 6” fathom water. This vessel dredges from 
cycle. Emery grinders were also n by th nd if any abuses arose they were inherent in the system | 5ft. to 35ft. depth, has twin sere ws, and is propel ed 
Slacks Emery wi eland Machine (¢ pany. Man-|of examination, combined with the power of rejection. | and worked by two independent sets of compound engines 
chester on * the Standard Em Wheel Co ae Prussia, on the other hand, there was a system of | of 700 horse power, and besides loading its own cargo, it 
. ho ’ ' labs fiel a } = xamination with a bias altoge the: r against the pate It | can fill if required a fleet of barges on the old system. It 
Messrs. Khodes and Son, Wakefield, hada ‘ ‘ | - : “ye 
3 . , ; . a ppe ito him that under the provisions of » present | is the property of the Otago Harbour Board and will steam 
of machines for making tin-plated go Bill ae | " y ay } 
ol : Apap “a I g° sill the (xamination would approach more nearly to those | to New Zealand. ‘The trial of dredging steaming, mane- 
Chwaites LBrothers. Bradford, steam hauwm of Prussia ; the Commissioners appointed would be | vring, and depositing, was considered very satisfactory ; this 
. 1? > > poll } s 
Roots blowers: M Buxton and ‘Th instructed to s for an excuse to refuse the application being the tenth and large-t hopper dredger cons tructed by 
Burton-on-Trent, whose trenail-making machi rather than to try to modify it, in such a way as to give Messrs. Simons and Co., who are the inventors and origi- 
have already noticed owed samples of Per] amc | the applicant the benefit ofa patent. == nators of the system. It is also worthy of note, that owing 
an a ar in trape a hh hall <e5ee iP * ‘Lhe questiou of the best form of application was involved | to the enterprise of the above small colony, they will have 
i ut raps, in waich allis used (sce annexe | in difficulty, and he must admit that he had not yet been|a dredger the equal of which is neither in Europe nor 
sket for closing the mouth of the drain ;, sble fully to satisfy himself about it. Examination was | | America. 
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STEAM HAMMER AT PARKHEAD 
FORGE. 

Tue works now known as the Parkhead Iron and Steel 
Forge and Rolling Mills have long been famous for the 
excellence and extent of the marine engine and other 
forgings which they have turned out from time to time, 
many of these being amongst the largest forgings at pre- 
sent in use, either in ships of war orin steamers belong- 
ing to the mercantile marine. The power to produce 
such forgings necessarily involved on the part of the 
owners of the works—Messrs. I. and W. Beardmore — 
the possession of a very complete and extensive plant of 
steam hammers. Up till within a very few weeks they 
already reached a total of sixteen, the oldest of them 
being the “ Cyclops,” a 7-ton Nasmyth hammer, which 
was erected at Parkhead about thirty-five years ago. It 
was certainly a marvellous achievement for those days. 
As the works gradually extended other steam hammers 
were erected at Parkhead Forge, and in the year 1854 
the “Cyclops” was eclipsed by the “ Hercules,” also 
a Nasmyth hammer, and rated at eight tons. Fully 
twenty years ago one of the partners of the works was 
Colonel Rigby, son-in-law of the late Mr. Robert Napier ; 
and that gentleman, during his active business career, 
devised a totally different type of steam hammer—one in 
which the hammer-head, piston-rod, and piston were all 
in one piece. As the new type of hammer had a number 
of advantages it was not long in finding its way into 
extensive use. Of course, it became very popular with 
Messrs. Rigby and Beardmore, and it has retained its 
popularity at Parkhead Forge ever since. If we mistake 
not, the first steam hammer made under the Rigby patent 
was constructed by the late Mr. John Yule, of Glasgow, 
an engineer who devoted much attention to the manu- 
facture of steam hammers. His first under the Rigby 
patent was a two-ton hammer. 

Having resolved about two years ago to engage in the 
manufacture of mild steel by the Siemens process, for ship 
plates, boiler plates, &c., and having found the new branch 
of their business to increase far more rapidly than 
they had anticipated, Messrs. Beardmore found it to be 
necessary to lay down anew hammer capable of working 
heavy ingots of Siemens steel preparatory to their being 
rolled into large plates. The result has been the Rigby 
hammer, which we illustrate this week on pages 89 and 
92, and the “inauguration” of which took place a few 
weeks ago. The hammer, which has been named the 
“Samson,” is spoken of as a 12-ton hammer, and is the 
most powerful tool of the kind in Scotland. Having 
determined on the kind and power of the hammer which 
they deemed necessary to accomplish the work which 
they had in prospect, Messrs. Beardmore entrusted the 
construction and erection of it to Messrs. Miller and Co., 
Coatbridge. The particulars of the hammer are as 
follows: 

The foundation on which the hammer rests is a bed of 
so-called iron concrete, shown by Figs. 4, 5, and 6, page 


92, this bed consisting of Portland cement, slag, iron 
borings, &c., in the following proportions: 

tons. 
Slag ... 196 
Bash dirt 44 
Iron borings eee : 51 
Portland cement ove ove 62 
Total = 353 


It should be mentioned that the slag used in the com- 
position of the concrete was that obtained from the 
puddling furnaces and steel-melting furnaces of the 
works. This bed of concrete, which eventually hardened 
into a solid mass of great strength and tenacity, was 
deposited on a bed of blue “till” lying at a depth of 
23 ft. from the surface of the ground—the length of the 
concrete block being 22 ft. 8in., and the breadth 17 ft. 
4in. As represented in Figs. 4 and 5, there is laid on 
this mass of iron concrete a packing of wood, which 
consists of two layers of red pine in beams of 12 in. 
square. Between these two layers of timber, however, 
there is a thin layer of iron borings which, with the 
action of the water percolating down through the founda- 
tion structures, eventually gives a ferric hydrate which 
possesses the reputation of being a good preservative of 
wood. Layers of fine iron borings are likewise dis- 
tributed over the top of the concrete and immediately 
over the top course of timber—in the latter case the 
thickness being about 4in. It is believed that sucha 
foundation as that just described is possessed of a high 
degree of elasticity, while the iron concrete supersedes 
the necessity for using such a very large and expensive 
anvil block as is sometimes resorted to when erecting 
powerful steam hammers. 

In this case the anvil block, which is shown in 
several of our illustrations, is a comparatively small 
mass of iron, It measures 6 ft. 6 in. in length, by 3 ft. 
in breadth, and by 6 ft. in total depth, including a 
flange, which is part of the casting, and measures 10 ft. 
by 8 ft. with a thickness of 15 in.; and its entire weight 
when cast was about 45 tons. ‘This anvil block has a 
little novelty about it, inasmuch as it is the heaviest 
casting which has ever been made in Scotland, and 
removed from the place where it was cast. It was made 


by Messrs. James Goodwin and Co., Motherwell Foundry 
and Bridge Works, whence it had to be carried by rail 
to its final resting-place—a distance of some eight or ten 








miles, whereas the usual practice in casting anvil blocks 
for powerful forge hammers is to cast them in situ. The 
top of the anvil block on which ‘“ Samson” works is 
recessed for the introduction of a steel plate 3 in. thick, 
and 3ft.long by 2ft. 8ia. broad. This plate can be 
removed at pleasure, or as may be desired, when the 
“* weaving” process tells materially upon it. 

The anvil, which was made of cast steel of a very 
hard quality, was supplied by Messrs. Henry Bessemer 
and Co, (Limited), Sheffield. It measures on the face 
4 {t.3 in. by 16 in.,and weighs 4 tons 6 cwt. 

Proceeding upwards with our description, we come to 
the tup orram, piston-rod, &e. Made of Siemens steel, 
the piston and piston-rod are in one piece, which weighs 
about eight tons. The mass of steel from which this 
moving part was made was cast at Parkhead in one ingot, 
which was drawn down under one of the heavy forge 
hammers, and subsequently turned and planed to a dia- 
meter of 48 in. and a thickness of 12 in. for the piston 
proper. That portion of the forging which was even- 
tually to become the piston-rod was reduced in the same 
way to 18 in. in diameter, the sides being flattened off so 
as to give a total thickness of 164 in. (see Fig. 7, 
page 89). The extreme length of stroke is 6 ft. 

The tup, or hammer-head, also made of Siemens 
steel and cast at Parkhead, stands about 4 ft. (see 
Fig. 1) high. Its diameter at the top is 2 ft. 8 in., 
and the face measures 3 ft. 3 in. in length by 15 in. in 
breadth, and its weight is four tons, so that the entire 
weight of the whole moving mass is twelve tons, and 
hence the “‘ Samson” is nominally a 12-ton hammer. The 
hammer-head is drifted on to the end of the piston-rod. 

As shown in the front elevation, Fig. 1, the hammer 
proper is mounted on a cross girder, which is a cast 
ing of about 194 tons weight, measuring 21 ft. long by 
3 ft.6 in. deep at each end, and increasing to 5 ft. 14 in. at 
the centre where the steam cylinder rests upon it (see 
Figs, 7 and 10). The bottom flange of the girder is 3} in. 
thick and 3 ft. 6 in. broad, and at the centre it swells out 
to4ft.¥in. in breadth—the top flange being somewhat 
narrower. Through the centre of the beam or girder, as 
seen in Fig. 7, there is an opening for the introduction 
of the necessary packing gland. The lower part of the 
girder acts as a guide for the piston-rod, wedges being 
inserted insuch a way as to fit the “flats” of the rod, 
and thereby prevent all tendency towards turning on the 
part of the latter (see Fig. 7), Immediately under- 
neath the girder, and clamped to it, aronnd the piston- 
rod, there is placed a wooden buffer, so as to provide 
against all possibility of mishap through the piston being 
allowed to lift too high, and thereby injuring or driving 
off the cylinder cover, in the event of the attendant 
giving too much steam. 

The main girder just spoken of is supported on two 
massive cast-iron columns, which are 13 ft. high and 
3 ft. in diameter, with metal 3 in. in thickness in the 
body, the flanges being much heavier, even 6 in. in thick- 
ness; each coluwn weighs about 10 tons. The beam form- 
ing the cross girder is fitted on the tops of the columns by 
means of spigot and faucet joints, and is firmly bolted into 
each of them by means of twelve 17 in. steel bolts, as seen 
at Fig. 7. In the first instance the columns rest, on a 
layer of beechwood 1 in. thick, and then on cast-iron 
soleplates measuring 12 ft.6 in. by 8 ft., by 6 in. in thick- 
ness, and having two strong feathers and webs on the 
under face. There are heavy snugs cast on the upper 
surface of the soleplates, between which and the bases of 
the columns heavy wrought-iron keys are driven in by 
means of a powerful ram. As seen at Fig. 1, each 
column is bolted on to its own soleplate by means of four 
3-in. T-headed steel bolts. The whole of the elements 
of the hammer framing, that is to say, the cross girder 
and the supporting columns and soleplates are firmly 
bound together by two 3$ in. square bolts, 19 ft. 3 in. in 
total length, and having a key or cotter at the bottom 
44 in. deep and 1 in. thick. and jam nuts on the top (see 
Fig. 7), The bedplates, which are each 13} tons in 
weight, are bound together at their inner edges by means 
of tie-bars measuring over all 11 ft. 3 in. by 9 in. broad 
and 6 in. thick. which are also made of steel. Imme- 
diately underneath each sole-plate there is a layer of red 
pine timbers, 12 in. thick, with a thin layer of iron borings 
both above and below. Next in order, passing down- 
wards, there is a mass of brickwork, 15 ft. by 9 ft. in 
transverse section and 8 ft. deep. The steel bolts, 
already referred to, four in each soleplate, pass down 
to the bottom of the brickwork, and are fastened with 
cotters below. 

On the massive hammer framing above described there 
is placed the steam cylinder with its casing, of which an 
enlarged view, in vertical section, is given in Fig. 7. 
The weight of the casting in this instance is about nine 
tons. As already mentioned, the diameter of the cylinder 
and the length of stroke are respectively 48 in. and 72 in. 
The cylinder is fitted with equilibrium piston valves, as 
shown in Figs. 8 and 9; and the cylinder cover is 
formed of a plate of steel, instead of cast iron, for the 
sake of lightness in handling. 

Steam is supplied to the hammer cylinder from six 
T-shaped boilers, which work up to a pressure of 
60 1b, per square inch. Each of these boilers works in 
connexion witha coal-fired reverberatory furnace of such 
largedimensions that the whole set of six furnaces are 
capable of heating as many ingots as the hammer is 








intended to manipulate with an ordinary staff]of hands, 
They are all situated within convenient distance of the 
hammer. It is calculated that with a steam pressure of 
60 lb. the hammer is capable of exerting an impact equal 
to a force of about 400 foot-tons. With a comparatively 
short length of piston stroke and a large area of piston 
surface, ‘‘Samson” has been designed for the express 
purpose of obtaining speed in the delivery of its blows, 
which is a matter of very great consequence in dealing 
with large ingots and blooms of steel. It has been found 
in practice that a limited stroke with a large cylinder 
area gives better results in the hammering of steel than 
are obtainable by the use of a long stroke witn small 
cylinderarea. This hammer can easily be got to deliver 
30 strokes per minute, and with such a rapidity of action 
it is quite possible to work a heavy ingot into slabs long 
before the metal has lost that condition at which it can 
be wrought to advantage and without risk of breakage 
through unfair resistance, Already this hammer has 
gone through a large amount of work, doing regularly 
something like 60 tons per shift, or 120 tons per 24 hours. 
In ordinary work, and with a steam pressure of 40 lb., 
it deals with and finishes complete a 35cwt. ingot in 
74 minutes, including the operation of cutting in two— 
the ingot being 3 ft. 9 in. long by 21in. broad and 14} in. 
in thickness, and finally reduced to slabs 64 in. thick for 
boiler and ship plates. 

As there is a clear space of 13 ft. 6 in. under the 
cross girder which carries the steam cylinder, and a 
space of 14ft. between the columns on which the girder 
itself is borne, there is ample room around the anvil 
for manipulating the most cumbrous masses with great 
ease and readiness ; indeed, ingots weighing 42 cwts. 
have been subjected to “Samson’s” impact action 
without any inconvenience to the ordinary gang of 
hammermen, and it is even contemplated to work ingots 
up to 4 tons in weight with the aid of the ordinary hand 
levers. To Mr. Isaac Beardmore, the senior partner 
of the firm, is due, we believe, the credit of having 
determined the general character of this fine specimen 
of a Rigby hammer, and of having worked eut the 
leading details of the design, substructure, &c., while 
the constructional work and the adaptation of numerous 
details were done by Messrs. Miller and Co., Vulcan 
Foundry, Coatbridge, whose experience and reputa- 
tion in connexion with steel manufacturing machinery 
are well known, both at home and on the Continent, as 
alsoinAmerica. Altogether, “ Samson” is a credit to all 
concerned, 





SHANKS’S HORIZONTAL ENGINE. 

In our account of the Derby Show last week we 
mentioned (vide page 59 ante) a new type of horizontal 
engines shown by Messrs. Alexander Shanks and Son, of 
Arbroath, and to which the makers have given the name 
of the “ Anglian.” Of one of these engines we now give 
an engraving on page 89 which will show the general 
design. The engine represented by our illustration is 
rated by the makers as a 10-horse, and has a 10 in. 
cylinder, with 20 in. stroke,* and is intended to run at 
85 revolutions per minute. The crankshaft is 3} in. in 
diameter, and the flywheel is 9 in. broad on the rim, 
and has a diameter of 6 ft. The engine is fitted with 
one of Messrs. Shanks’ equilibrium governors with stop 
and throttle valve combined. The crosshead guides are 
bored, and the crosshead blocks are fitted with adjust- 
ment for wear. The pump is driven by the same eccen- 
tric as gives motion to the valve, the valve spindles pass- 
ing through a stufling-box at the bottom of the pump as 
shown in the plan. The general design of the engine is 
very neat, and will be clearly understood from our illus- 
trations without fur her description. 








NcrTHERN Pactric RArLRroap. — The new transfer 
steamer Northern Pacific, No. 2, belonging tothe Northern 
Pacific Railroad Company, recently completed in St. Louis 
has made a satisfactory trial trip. ‘This is said to be the only 
existing stern-wheel railroad transfer steamer. The hull 
was built at Mound City, by Mr. W. L. Hambleton, the 
engines at the Fulton Iron Works, and the steel boilers 
by Mr. J. T. Wangler, of St Louis. She has left for the 
Yellowstone, where she is to beemployed in the service of 
the Northern Pacific Railroad Company. 


CoRRUGATED Fives. —Fox’s corrugated fines are 
daily becoming more extensively used, and the Leeds 
Forge Company have increased their capital and are 
putting down more machinery for increasing their turn- 
out of these flues. Messrs. Tannett, Walker, and Co. 
have received an order to make for this firm a very large 
corrugated rolling mill driven by a pair of compound 
reversible engines ; the cylinders are high pressure 24 in. 
in diameter, low pressure 44 in. in diameter, stroke 3 ft. 6in., 
driven by the intervention of a pair of wheels ; the mill is 
fitted with rolls 24 in. in diameter and 9 ft. long, the tubes 
are introduced into this mill by sliding the top roller out 
of its position by means of a hydraulic cylinder, and it is 
increased in diameter, say from2 ft. 3in. inside to 6 ft., 
and while it is being rolled to a thickness of say ;°; in. 
or jin. it is corrugated. The side rolls for making the 
flue round are moved in and out by patent reversible 
hydraulic engines. The whole plant is to be very strong 
and fitted with all the latest improvements ; great exertions 
are being made to get this machinery to work. 








~* By a typographical error the stroke and diameter of 
crankshaft were wrongly given last week. 
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ELVE-TON STEAM HAMMER AT THE PARKHEAD FORGE. 
CONSTRUCTED BY MESSRS. MILLER AND CO., ENGINEERS, COATBRIDGE. 
(For Description, see Pag2 91.) 
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THE RIGHT TO LATERAL SUPPORT. 

Tue case of Angus and Co. vr. Dalton and the 
Commissioners of Her Majesty’s Works, which has 
recently been decided, in favour of the plaintiffs, 
by the House of Lords, after a protracted litigation 
extending over more than five years, has finally 
settled a much-vexed and subtle but important 
question, viz., how far, and under what circum- 
stances, a building standing at the extreme edge of 
the proprietor’s land, has a right to be supported by 
the adjacent soil of his neighbour. 

The circumstances under which the problem arose 
for solution were somewhat peculiar. For nearly 
a hundred years there had existed at Newcastle-on 
Tyne two houses standing side by side, one of 
which belonged to the plaintiffs in the present 
action, and the other of which was acquired, 
shortly before the commencement of the action, 
by the Commissioners of Works. The plaintiffs’ 
house was built close up to the other, but quite 
independently of it, and on the side where it 
adjoined the other, it had no external wall of its 
own, but was closed up by the defendants’ wall, 


tno actual grant ever was made. 





though it did not take any support from it either 


for walls or floors. In the year 1849 the plaintiffs’ 
house was, by extensive structural alterations, con- 
verted into a carriage factory. These alterations 
consisted in taking out all the internal walls, in 
strengthening a chimney stack which abutted on 
the defendants’ wall, and in converting the stack 
into a pier to support one end of a girder which 
was to take the weight of the upper floors, in place 
of the internal walls removed. One-fourth of the 
weight of the whole internal structure was thus 
made to rest upon the chimney stack which ran up 
against the defendants’ wall. In the year 1875— 
twenty-seven years after the alterations above 
described—the house which we have spoken of as 
the defendants’ was acquired by the Commissioners 
of Works, and Mr. Dalton was employed by them 
as contractor to pull down the old building and to 
erect a new Probate Office upon the site of it. 
The building was taken down in due course, leaving 
the plaintiff's coach factory open on one side, and 
exposing to view the chimney stack, on which the 
support of the interior of the plaintiff's building 
depended. The excavations for the foundations 
were then proceeded with, and carried to a con- 
siderable depth, and a substantial pillar of the 
subsoil, which consisted of a tenacious clay, was left 
to support the stack. Had this pillar of clay 
remained in the same condition as when it was 
uncovered, it would have been amply sufficient to 
give the support required, but the clay on exposure 
to the air speedily lost its moisture, crumbled 
away, and let down the chimney stack, and with it 
the greater part of the plaintiffs’ factory. 

Under these circumstances the plaintiffs brought 
their action against the contractor who, if any one, 
was directly responsible for the catastrophe, and 
against the Commissioners of Works, for whom the 
contractor was acting. The main question to be 
determined was, whether the plaintiff, under these 
circumstances, had any right whatever to have his 
building supported by the adjacent land of the 
defendants. There is but little doubt that such a 
right is not, like the right to support of land in its 
natural state, a natural right of property. The 
right must have been acquired, if at all, and inde- 
pendently of legislation, either by prescription or 
by a grant, express or implied, from the owner of 
the adjoining soil. The acquisition of a right by 
prescription depends upon the right having been 
enjoyed “time out of mind,” and as it was shown 
to have dated back only twenty-seven years, it 
could not have been acquired in this way. There 
was no pretence of any actual grant of the right 
ever having been made, in fact it was shown that 
The right claimed 
could, therefore, be supported only on the ground 
of an “implied grant,” a phrase, perhaps, not very 
intelligible to the non-legal mind. The fiction of 
an “implied grant” was raised by the judges many 
years ago, to quiet the enjoyment of such rights 
when otherwise they would have failed. It took 
the form of a direction to the jury, that they should 
presume the existence of a grant which had been 
lost, where the evidence showed the right had been 
enjoyed twenty years, and where there was no 
evidence to disprove the existence of such a grant. 
That is to say, after twenty years uninterrupted 
enjoyment a grant was implied, unless it was shown 
in a positive manner that no such grant could have 
existed. In the present case, however, it was 
actually shown that no grant ever did exist. But 
by the application of another legal maxim, “ Qui 
non prohibet quod prohibere potest assentire 
videtur,” i.e., that a person who does not prevent 
the enjoyment of a right which he has the power 
to prevent, must be taken to assent to such enjoy- 
ment, it was held that the evidence of the non- 
existence of a grant was insufficient to show any 
protest on the part of the adjoining owner. It 
was, therefore, held that the enjoyment for twenty 
years and more was sufficient to give the plaintiffs 
the right for which they contended. It was further 
held by the Lord Chancellor, that the easement of 
lateral support comes within the Prescription Act, 
which says that certain easements may be acquired 
by prescription after twenty years’ enjoyment, 
notwithstanding proof that they had not existed 
“time out of mind.” We do not understand, how- 
ever, that any of the other legal authorities 
supported this view. 

It is somewhat surprising, considering the subtle 
and highly technical grounds on which the argu- 
ments and judgment proceeded, that the defendants 
did not raise what seems to us to be the true nature 
of the right claimed, It was admitted that the 


pillar of clay which was left-by the excavators 
was, in the state in which it was left, amply suffi- 
cient for the support of the stack, and that the 
accident arose from the drying action of the air 
upon the clay when exposed. The right claimed 
therefore, in this case resolved itself into a right to 
have the supporting clay covered up by the defen- 
dants’ soil, so that its moisture, and consequently 
its supporting qualities, might be preserved. We 
do not think that the plaintiffs could have claimed 
a right to have the protection of defendants’ soil to 
keep their clay wet, any more than they could 
have claimed a right to have the protection of the 
defendants’ wall to keep their building dry. The 
point, however, was not raised, and the decision 
proceeded as if the right to support alone were in 
question. 

According to the law as it now stands declared, 
a building erected upon the edge of the proprietor’s 
land has, after twenty years, a right to the support 
of the adjoining soil, and this, however shallow, 
may be the foundations. Thus, though the founda- 
tions be merely “seratched in,” as is the practice 
with speculative builders of the present day, after 
the building has stood twenty years the proprietor 
of the adjoining land will be debarred from exca- 
vating it, even to a small extent, except at his own 
risk. The only way in which he can effectually 
prevent the acquisition of the right is by digging a 
hole in his land during the twenty years, and 
actually letting down his neighbour's building. On 
the other hand, the building may have its founda- 
tions laid deep and solid, yet, until the lapse of 
twenty years, the proprietor has no security that it 
may not be brought about his ears, except in the 
forbearance of his neighbour. If his neighbour, 
as sometimes happens, put up next to him a heavy 
building, which by its weight disturbs his founda- 
tions and cracks his house or lets it down, he has a 
right to compensation ; but if, within twenty years, 
his neighbour maliciously excavates and produces 
the same effect, he has no such right. 

But for the forbearance of which we have 
spoken, a state of things such as this would have 
long ago become intolerable in the metropolis and 
other large towns. Asit is, this forbearance cannot 
always be relied on, and now that the present state 
of the law is definitely determined, the question 
arises Whether or not it should not be amended by 
the action of the Legislature. The course which 
may be proposed is that by laying the foundations 
at a certain depth, varying perhaps according to the 
neighbourhood and the weight of the building, an 
immediate right to the support of the adjoining 
land should be gained. Another plan which suggests 
itself is that a person proposing to build along the 
edge of his land should give the adjoining pro- 
prietor notice of the nature of the proposed 
building and the proposed depth of foundations. 
If no objection be made the work could pro- 
ceed, and the right be immediately acquired. 
If objection be taken and the parties fail to 
come to terms, the matter should then be sub- 
mitted to the district surveyor or to an arbitrator 
agreed on by the parties, who should award upon 
the matter and state how much, if any, compensation 
should be paid to the adjoining proprietor in respect 
of the diminished value of hisland by reason of the 
depth to which he may excavate upon it being 
limited. The compensation being paid by the 
building erected in accordance with the award, the 
right would then be acquired as before. The rights 
of the parties would thus be at once finally ascer- 
tained and determined, without the lapse of twenty 
years and the intermediate uncertainty. Some 
such solution of the difficulty seems to be called 
for, whenever an overworked Legislature can find 
time to turn its attention to the subject. 








TORPEDO EXPERIMENTS. 

On Tuesday last the officers of H.M.S. Vernon 
carried out an interesting experiment in the torpedo 
ground set apart for the Royal Engineers in Stoke’s 
Bay for practice and experiments in submarine 
mining. Most of the fortified ports, harbours, and 
coaling stations are now provided with submarine 
mines, which form valuable adjuncts to the artil- 
lery defences. The mines are placed under the 
charge of the Royal Engineers ; but the attack of 
such defences would fall to the Royal Navy, and 
the experiment on Tuesday afternoon was made 
with a view to obtain information on that descrip- 
tion of attack which consists in laying mines by 





boats or smal] vessels across a mine field armed 
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with mines intended to act, not against such small 
craft, but against the larger and more important 
men-of-war. The mines laid by the attack are then 


fired, and their explosion damages, destroys, or 
renders unserviceable the mines of the defence 
within certain radii of destructive effect. This is 


termed countermining. 

The circle of destruction produc 
mine depends on the following : 

1. The explosive power of the countermine. 

2. The resisting power of the mine cases attacked. 

3. The height of water over countermine. 

4. The height of water over mines attacked. 

5. Thenature of the bottom. 

Nos. 3, 4, and 5 had to a certain 
examined in previous experiments, but Captain 
Gordon, R.N., the Vernon, was anxious to 
determine the effects in different directions of a 
double and simultaneous explosion, and thus arrive 
at some estimate of the results which would be 
obtained from the simultaneous explosion of one 
or more strings of countermines. This was very 
necessary, for it evident that a considerable 
increase in the area of effect may be anticipated, 
and the results hitherto found with single mines 
would be minimised. 

Moreover, inasmuch as the explosive power of 
submarine mines generally, and therefore of the naval 
countermines, has been increased by the adoption 
of solid gun-cotton charges built up in the form of 
slabs, and compressed inside the case with suitable 
arrangements, it was desirable to find what that 
increase might be. Again, the form and manufac- 
ture of submarine mine cases have been improved 
by making them of a spherical shape, with the 
special end in view of resisting countermining to 
the utmost ; and the effect of this improvement 
had to be determined. 

The experiment consisted in placing two ground 
charges, each of 500 lb. of compressed gun-cotton, 
nearly 100 ft. apart, and in arranging a number of 
mines in line with the exploding mines, and at 
right angles to them at such distances as would 
insure their safety according to previous experi- 
ments with single charges. 

The Royal Engineers also laid a number of 
tubular dynamometers, of elliptical section, made 
of lead (the invention of Captain Bucknill, R.E.) 
at various distances from the charges, and at 
various depths below the surface; while the Royal 
Navy placed a few large pressure-gauges in 
different positions. 

The Vesuvius, with a number of naval officers 
and Sir W. Thomson, F.R.S., &c., on board, was 
moored off at only 500ft. from the charges and 
perpendicular to the line. The mines having tested 
satisfactorily, and the tide having slacked, th 
mines were then fired at P.M., the result 
being a very violent shock to all on board the 
Vesuvius ; so violent indeed that the thick 
one sash of the engine-room skylight was smashed 
into little pieces, and the knees and ankles of th 
spectators received a most unpleasant concussion. 

The first upheaval was not so considerable as 
usual with these mines, but the spray shoot was in 
each case remarkably violent. It was intended to 
take instantaneous photographs from the deck of 
the Vesuvius, but the swell from a passing steamer 
unfortunately prevented it. A shoal of sprats 
appear to have been in the vicinity and they formed 
impromptu dynamo-meters. The circle of dead 
sprats had a 1adius of about 500 ft., and the 
wounded sprats stretched for another 200 ft. or 
300 ft. from the charges. Some of the spherical 
mines were raised by the engineers immediately 
after the experiment, and the results showed that 
the effect produced was destructive at a greater 
distance than usual. This was anticipated. — 

The officers of H.M.S. Vernon are to be congra- 
tulated on the successful and workmanlike manner 
in which the experiments were conducted. The 
depth of the water in which the trials were made 
was about eight fathoms. The exact distances are 
not given here for obvious reasons. 
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THE ADDITION OF IMPROVEMENTS TO 
PATENTS. 

Last week we explained in detail how a system 
of examination of applications for patents could 
be so worked as to guard amply without in any way 
jeopardising the interests of the inventor and the 
public. We now propose to throw some light upon 
the important (but widely misunderstood) proposal in 


Mr. Anderson's Patent Bill, to allow a patentee to 
add to his original patent such improvements as he 
may from time to time make in the carrying out 
of his original invention. Those who have watched 
the development of inventions will be well aware 
that rarely does the article that eventually takes 
the market accord, in all respects, with the descrip- 
tion in the final specification. As the patentee 
labours to bring out his invention commercially 
he also developes its working details, Ke. In so 
doing many things crop up, and he makes a variety 
of modifications and improvements. Some of these 
he perhaps patents; others he does not regard as 
such as will warrant the outlay; for he has, pro- 
bably, already spent much in experiments and tests, 
besides the money expended in obtaining his 
original patent or patents. Therefore, he relies on 
his original claim as being large enough to protect 
him, and he, so far as possible, keeps quiet respect- 
ing the improvements in detail; so that, years after, 
there is, in the Patent Office, no record of the 
actual form in which the invention was found to 
work best. 

Those who fear multiplicity of patents, if no 
others, should assuredly favour the proposal to 
allow improvements to be added to a patent, from 
time to time, for a small sum, without adding to 
the subsequent fees for keeping up the patent; for, 
be it understood, the improvements added 
become public property so soon as the original 
patent lapses, whereas if an independent patent 
were taken, it might endure many years longer. In 
other words, by allowing the improvements to be 
tacked on to the existing patent, the public gains the 
latest improvements in return for the grant to the 
inventor of an exclusive privilege of shorter dura 


so 


tion than would be the case if an independent 
patent were taken. Thus, ifit be assumed that, in 
many cases, the improvements would have less 


merit than the original invention, then the pro- 
posed system is logical, in that it would give a 
lesser consideration for such improvements than 
for the original idea. 

It is, at the same time, to be catefully borne in 
mind that, in many cases, the public would be distinct 
gainers, by the obtention, asimprovements, of inven- 
tions of singular merit in return for a compara- 
tively short period of exclusive enjoyment allowed 
to the patentee. Viewed in this light, addition of 
improvements to original patents is a proposal to 
be favoured by those who object to long term 
patents. 

It is supposed by some that the privilege is one 
capable of serious abuse by fraudulent patentees. 
We see no reason to take this view. If there be 
added to a patent something that is not legitimately 
an improvement on the original invention, of 
course such addition will, so far as protection is 
concerned, be invalid, and the publi¢ will gain by 
having the sooner free enjoyment of the improve- 
ment. 

The practical operation of a plan, such as pro- 
posed by Mr. Anderson (but wherein the contem- 
plated interference by a chief commissioner is to 
deprecated), may now with advantage be illustrated, 
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and in explaining the subject, it will be convenient 
to select as examples inventions referred to in 
our article on examination of applications for 
patents. We will, then, suppose that the original 
specification describes Fig. 1, wherein a isa tube- 
plate; b a pendent tube, closed at bottom, and 
hanging down into the furnace, firebox, or flue ; 
and ¢ an inner tube, of smaller diameter, open at 
both ends. The object of such an arrangement is 
to create an annular space in the hottest part of the 
tubes, wherein (when applied in a steam generator) 
steam may be generated, and a central way for 
descent of less heated water to supply the place of 
that which has evaporated and ascended in this 
annular space. Now in such a case the original 
claim might run somewhat thus: “ Having described 





the nature of my said invention and the manner of 





carrying it into practical effect, I claim the use or 
employment, in apparatus for heating fluids, of one 
tube within another, for the purpose of separating 
the ascending and descending currents from each 
other, substantially as described.” 

Assume now that the patentee of this arrange- 
ment found the circulation imperfect, and that, 
ultimately, he devised, to overcome this difficulty by 
the arrangement Fig. 2, wherein to the top of the 
inner tube there is added a trumpet mouth, or an 
enlargement to prevent interference of the ascend- 
ing currents of steam and water with the descend- 
ing water. Then, if the law were such as to 
allow addition of improvements to an existing 
patent, he might, inavailing himself of this privilege, 
file a specification such as the following: “In my 
original specification I described the use, in appa- 
ratus for heating fluids of one tube within another 
for the purpose of separating the ascending and 
descending currents from eachother. Ihave since 
discovered that it is advantageous to provide the 
inner tube ¢ with a trumpet mouth, as illustrated 
in the drawing hereto appended, or with an equiva- 
lent enlargement which will have the effect of 
deflecting the upward currents, and of preventing 
interference of the ascending and descending cur- 
rents with each other, whereby the circulation is 
much improved. And I would have it understood 
that I claim an addition to and improv: 
ment upon my original invention, the 
employment, in apparatus employed for heating 
fluids by double tubes as described in my original 
specification, of trumpet mouths, or equivalently 
formed guides or deflectors for the purpose of pre- 
venting the interference of the ascending and 
descending currents with each other, and insuring 
a steady and sufficient circulation through the 
tubes, substantially as hereinabove described.” 

The advantages to the public of allowing a 
patentee thus to add to his original patent with- 
out extending its term will be obvious from what 
has been said above, and the more so se« ing that 
the costs of an independent patent are so heavy 
that a patentee, making such an improvement, as 
the law now stands, might well reason to himself 
thus: “I will put these deflectors in, but will say 
nothing about them. They are of no use without 
my double tubes, which no one can use without 
infringing my patent.” Thus, then, on that patent 
expiring, the description to be seen at the Patent 
Office, would not show how the patentee had found 
it best to use the invention that had become public 
property. And it must be remembered, in this 
connexion, that the specification fully describing the 
invention and the best way of carrying it into effect 
is, in fact, the consideration the patentee is supposed 
to give in return for the exclusive privilege granted 
to him under letters patent. 

Where, however, a patentee can at small cost add 
improvements to his patent, he is likely to avail 
himself of the privilege, because it will, if the addi- 
tion be legitimate (and not otherwise) strengthen 
his position. 
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THE ROYAL MINT. 

As if to emphasise our recently made suggestion 
for the construction of a subway to connect the 
Mint with the Bank of England there comes, this 
week, from America the intelligence of a bullion 
robbery in the streets of New York. The only 
marvel is that something of this kind has not 
hitherto taken place in the streets of London, for 
during the last twenty years not less than two hun- 
dred millions of gold coins, or rather more than 
two thousand tons in weight, have been transferred, 
by means of unprotected wagons and carts, from 
the Tower-hill coining works to Threadneedle- 
street, in exchange for ingots similarly conveyed from 
the latter. That so primitive and expensive a course 
of procedure—apart from its manifest danger 
should have been permitted to exist so long is 
astounding, but assuredly the time has now come 
when it should cease. 

Better had it been indeed if Sir Henry Hunt, 
consulting surveyor to the Office of Works, instead 
of being commissioned to get up costly and elabo- 
rate plans for a visionary new Mint at Whitefriars 
had been requested to furnish designs and frame 
specifications for the construction of a subway such 
as we have indicated, between the sister establish- 
ments as they now exist. At any rate we trust 
that, after the ten or twelve years of dreaming of 
impossibilities which seem to have lethargised the 








* Vide ENGINEERING, page 40 ante. 
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authorities of the Royal Mint, they may awake to 
the necessity of realising what is possible, and sct 
about modernising the machinery and multiplying the 
coin-producing power of the place. 

A very important and valuable internal improve- 
ment might easily be effected, and one which, if 
properly carried out, would stamp the British Mint 
as being the finest building for its purpose in 
Europe. This assertion may be justified and made 
plain by a brief explanation. As the coining 
department is arranged at present the gold and 
silver melting houses, the rolling mills, the 
adjusting room, and the press room, are located 
on three sides of a large quadrangular space 
at the back of the principal building, or Mint 
Office, as it is termed. The quadrangle itself is 
intersected by miniature tramways which serve 
as media for the truck traffic existing between the 
various sections of the establishment just named. 
Now, what we should suggest asa primary step to 
the reformation of the mechanical and other 
adjuncts and appliances of the Mint is, that the 
open quadrangle should be roofed with glass, 
arched in a similar manner to that at some of our 
modern railway stations; that the outer walls of 
the rooms above enumerated, should all be removed, 
their places being taken by iron columns, and then, 
that in the grand area of space thus made avail- 
able, the whole of the plant of the establish- 
ment should be disposed in the most favourable 
manner for the execution of the coinage of the 
realm. It is not essential for us at this time to do 
more than indicate the idea, although it would 
b2 quite easy to enter into details which would 
demonstrate incontestibly its vast superiority over 


the disjointed and inconvenient arrangements now 
in existence. One great advantage however may 
be specified, and that is, literally speaking, the 
tloot of light it would throw upon the various 


workrooms wherein the delicate operations in pro- 
gress demand that accessory for their proper per- 


ftormance, 


We are as yet in the dark as to the course of 
action which the Government intend to take in 
presence of the emphatic condemnation of the 


removal scheme by the Select Committee, but it is 
fortunate that the Prime Minister is no stranger to 
the interior of the coin manufactory. The place 
really has not changed its features much during 
the last forty years, and in 1841 Mr. Gladstone 
held the office of Master of the Mint, with Mr. 
(now Sir) Stafford Northcote, then a junior clerk, 
acting as his private secretary. History, it is said, 
repeats itself, and as an illustration of the fact it 
may be cited that in this year of grace, A.D., 188], 
Mr. Gladstone again finds himself, nominally, at 
least, ** Master and Worker of Her Majesty's Mint.” 
Let us hope that in that capacity he will exert his 
authority beneficially to the interests of the com- 
munity at large, and place in temporary, if not in 
permanent office at Tower Hill, an efficient engi- 
neer, who, to general constructive and mechanical 
skill, can bring into the field some practical know- 
ledge of the art of coining. Thus, and thus only 
can the Mint of Great Britain be made worthy of 
the nation, and competent for the due performance 
of its high and useful mission. 

It is a reflection upon those who have controlled 
it hitherto that any portion whatever of the coin- 
age should have been let out for execution by con- 
tract, but several thousands of tons of bronze money 
have been so let, and thisin default of the expendi- 
ture of a few thousands of pounds in the purchase 
of new machinery! 





THE INTERNATIONAL MEDICAL 
SANITARY EXHIBITION. 

Tuk International Medical and Sanitary Exhibi- 
tion was opened on Saturday last, July 16th, by 
the Right Hon. Earl Spencer, and since then it 
has been opened to the public ; up to the present, 
however, but few have availed themselves of the 
opportunity. ‘The spaces alloted to the exhibitors 
are in the somewhat narrow galleries facing the 
Iforticultural Gardens, and running up on both 
the east and west boundary to the conservatory 
situated on the south side of the Albert Hall. 
The galleries themselves are rather limited for 
an exhibition, and a very large number of visitois 
would find it rather inconvenient to crowd through, 
but an access on one side to the Horticultural 
Gardens, permits the labour of inspecting objects 
of exhibition to be varied by a pleasant walk 
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ENGINEERING. 

The Exhibition is divided into seventeen sec- 
tions as follows: Section I. comprises surgical 
instruments and apparatus ; Section II., obstetric 
instruments ; Section III., ophthalmic ; Section IV., 
dental; Section V., aural instruments, while with 
Section VI. commence the appliances of the ward 
and sick room, which are followed in Section VII. 
by drugs, disinfectants, mineral waters, &c.; Section 
VILL. contains electrical instruments; Section IX. 
microscopes and optical apparatus, and Section X, 
appliances used in teaching medicine. Physiological 
instruments form Section XI., while Section XII. 
is devoted to ambulance in peace and war; Section 
XIII. is set apart for domestic and hospital archi- 
tecture; Section XIV. for ventilation, lighting, 
and warming; Section XV., water-closets, baths, 
sewerage, and drainage; Section XVI., water supply 
and filtration ; while Section XVII. completes the 
collection with school furniture, blinds, clothing, 
b oks, &e. 

There are in all about 500 exhibitors, but it 
appears that the Exhibition bears but slightly an 
international character, foreign exhibitors having 
availed themselves of the opportunity to but a 
very limited extent. Motive power is not sup- 
plied by the Exhibiton authorities, and exhibitors 
requiring it have to furnish gas engines, but use of 
this permission has been made in only very few 
cases; this cannot, however, be surprising since 
sanitation has, as a science, but few apparatus 
requiring power to fully explain ‘and exhibit 
their mode of working or action. The Exhibi- 
tion contains numerous objects well deserving a 
notice in our columns, and we shall take an early 
opportunity to return to the subject. Before con- 
cluding this preliminary notice we will mention that 
the Exhibition closes again on August 13, being 
open to the public for something less than one 
month. 


THE EXHIBITION OF PRINTING 
MACHINERY. 

Tue exhibition and market at present being held 
at the Agricultural Hall, Islington, of printing 
machinery, paper-making, stationery, and kindred 
trades, and which may now be regarded as complete, 
barely realises the expectations we ventured on last 
week, ard it can hardly be called an improvement on 
its predecessor. So far, the attendance has not been 
nearly as good as might be desirable, and the reason 
may probably be, that there are but few striking or 
novelexhibits. Novelties cannot of course be expected 
to be brought out every year, but we cannot help 
thinking that the interest taken by many makers 
in this Exhibition is not quite as lively as would be 
desirable. Some excellent paper-making plant is 
shown by a few well-known firms, and we may 
take this opportunity to say a few words about it, 
while we must leave for the present the great bulk 
of the exhibited machinery, only here ani there 
pointing out a striking feature or a novelty in 
design. 

Messrs. Bryan Donkin and Co., of Bermondsey, 
have in their stand a machine, driven by strap, for 
cutting rags, ropes, &c., to prepare them for the rag 
engine. It consists of a strong crosshead carrying 
four knives, one 9 in. wide, and three smaller knives 
set atright angles to the first. The rags or other 
material are fed under these knives, which have a 
rapid up-and-down motion tran:mitted to them 
from a crankshaft below by coupling rods, and cut 
transversely by the large knife, while they are at 
the same time divided up longitudinally by the small 
cutt:rs. ‘lhe machine, which is shown in operation, 
is capable of cutting from 8 ewt. to 10 ewt. of rags 
orrop:s per hour, performs its work without any 
shock, and is altogether of a good substantial design. 
There is but one rag-boiler shown in the Exhibi- 
tion; it is of the spherical type, which the makers, 
Messrs. Bryan Donkin and Co., advocate on account 
of its great strength and handiness in working, it 
being self-discharging. The boiler, which is large 
enough to take a charge of 25 ewt, is fitted int-r- 
nally with dirt-strainers and agitators, and all joints 
are made a good mechanical fit, so that packing 
material other than red Jead is avoided. At the 
same stand is also shown an improved roll-bar 
planing machine for sharpening rag-engine roll bars, 
which is essentially the same as the one we noticed 
last year, 

A very neatly designed flat pulp strainer is shown 
by Messrs. H. Watson and Son, of Newcastle-on- 





through the Royal Horticultural Society's Gardens. |a neat cast-iron stand, below which are fitted the 


Tyne. The pulp trough is mounted on the top of 


exhausts, while the pulp puup is fixed on one side 
of the frame. The strainers consist of the usual 
gun-metal plates with long fine slots, the novelty 
claimed for this strainer being that it is self-cleans- 
ing. This object is attained by a number of jets 
of water being forced on to the strainers to remove 
the knots and impurities, which flow over the lower 
edge, thus keeping the meshes constantly open for 
the pulp to pass through. 

Messrs. James Bertram and Son, of Leith Walk 
Foundry, Edinburgh, show a set of rotary box 
knotters and a set of flat knotters in motion. The 
design and workmanship of these are, as might be 
expected, excellent, and the construction novel. 
Inside a cast-iron tank is a square revolving drum, 
the sides cf which consist of the usual brass 
strainer plates, and which always works completely 
submerged, Inside the straiuer drum is a flexible 
india-rubber box, and the latter is in communica- 
tion through the hollow axle of the strainer, with a 
very short stroke air pump of large diameter work- 
ing at a high speed. But little power is required 
to drive the air pump and revolve the strainer, aud 
by the flexible box arrangement the pulp not only 
never enters the pump or the air chamber, but 
the flexible diaphragm in the pump is entirely done 
away with. ‘lhe construction of the flat strainers 
is on the same principle, and the set makes a fine 
exhibit. 

Messrs. Bentley and Jackson, of Bury, near Man. 
chester, have a good collection of various machines 
for paper mills, a rag engine, fitted in cast-iron 
trough, 1] ft. 6 in. long and 5 ft. 10 in. wide, anda 
cutting roll of 3 ft. 4 in. diameter and 2 ft, 10 in. 
wide on the face, fitted with 72 steel cutting bars, 
The rag engine is of a strong compact pattern and 
has some very neat details. A large expanding 
pulley for high-speed paper machinery, 4 ft. in dia- 
meter and | ft. wide on the face, capable of being 
adjusted while running by means of a handwheel 
working a worm and wormwheel, is shown by the 
same firm, These pulleys, of which they also have a 
smaller size, are fitted to their paper-cutting machine 
to cut sheets from one or more up to ten webs at once 
to a size of from 14 in. to 90 in., are meeting with a 
large application in paper-making machinery, ‘he 
paper-cutting machine just mentioned is very similar 
in general design to one shown last year by Messrs, 
G. and W. Bertram, and described by us on page 
54 of vol. xxx. A section of a large drying cylinder 
for paper machines, of which this tirm has executed 
some very large sizes, shows a neat arrangement of 
fixing the end cover, which is done by bolts fit:ing 
in lugs cast inside the cover and corresponding lugs 
inside the cylinder, thus avoiding all through holes 
and enabling the covers to be taken off very rapidly 
by only slacking back the nuts. The cover joint is 
a faced joint, aud access is gained to the bolts inside 
by a manhole in the cover. These cylinders are 
titted with a novel condensed water drain scoop, 
which at each revolution discharges the condensed 
water from the cylinder bottom through the hollow 
axle of the cylinder. 

A very fine set of calender rolls, 110in. long, 
five rolls in one frame, and of which the second 
and fourth are steam heated, are shown by Messrs, 
George and William Bertram, of Sciennes, Edin- 
burgh, and deserve attention as excellent specimens 
of cast steel rolls, requiring great skill and special 
machinery for their production, Some paper pulp 
strainer plates, and a flat pulp strainer or knotter, 
of Messrs. George and William Berram’s improved 
pattern, the latter in motion, also deserve notice. 

Turning now to paper-cutting machines, we notice 
many of the machines which we mentioned in our 
last year’s account of the Exhibition, some with 
alterations and improvements, others of the same 
patterns, In so-called guillotine machines, the 
self-clamping action, by which the paper to be cut 
is firmly held in its place without a separate move- 
ment being performed by the operator, is gaining 
much in favour. Of this type, two very well- 
designed, strong and quick-speed cutting machines 
are shown, one by Messrs. Furnival and Co., of 
Holborn Circus, London, and one by Mr. James 
Salmore, of the Parsonage, Manchester. Both are 
very compact machines in which the use of long 
pressure levers, loaded with heavy weights for 
clamping, is entirely avoided, and which may in case 
of a breakdown, be worked easily by hand. A 
large number of firms show paper-cutting machines 
of more or less known designs, but we will confine 
ourselves to mentioning only those machines of 
striking novelty. 








Messrs. Ihlee and Horne, of 31, Aldermanbury, 

































































































96 


ENGINEERING. 





[Jury 22, 1881. 














E.C., show a duplex folding machine of Martini’s 
patent. This is a well-designed and well-executed 
machine, in which all parts being made of iron, and 
all motions strictly mechanically defined, the work 
of folding is done with great accuracy and precision. 
Tapes are only used for delivering the threefold 
folded sheets into the collecting-box, while through- 
out the machine the sheets are arranged by mecha- 
nical means, and at last passing between pressing 
rollers, leave the machine in a more compact 
state than usual. While speaking of paper-folding 
machines, we will mention a very ingenious little 
machine for making paper bags from continuous 
paper, performing the pasting, cutting, folding, and 
pressing of square-bottomed paper bags at the rate 
of about twenty to thirty bags in one minute. Various 
sizes can be made on one machine, anda modification 
is shown making bags from single sheets, an advan- 
tage where printed bags are required. This interest- 
ing little machine, which is too complicated to be 
described without good diagrams, is shown by Mr. 
‘Thomas Coates, of London-road, Carlisle. 

In printing machines there are but few novelties, 
but excellent specimens of standard patterns are 
shown by quite a number of firms, of which we will 
only mention Messrs. Hopkinson and Cope’s, of 
Farringdon-road, showing some excellent Payne’s 
Wharfdale machines and a new fast perfecting 
machine with several novelties in detail. Messrs. 
Joseph Richmond and Company exhibit some platen 
treadle machines of good substantial design, while 
on Messrs. Furnival and Co.’s stand we find print- 
ing presses of various types along with quite a set 
of other machines for printing establishments. 
Messrs. Hughes and Kimber, of West Harding- 
street, Fetter-lane, also show a large collection of 
printer’s machinery, lithographic presses for hand, 
copper plate presses, bookbinder’s machinery, cutting 
and perforating machines of their standard patterns. 
There is a little novelty shown on this stand which 
calls for attention ; this is a new pneumatic paper 
deliverer or taking-off apparatus for lithographic 
printing machines, It consists of a tube perforated 
along one side, and mounted in such a manner that 
when the printed sheet rests on the cylinder, this 
tube comes close up to the top edge of the sheet, 
and the air inside Seis exhausted, it carries the 
sheet away with it and does not let it go, until it 
has deposited it on the delivery board. This is a 
neat arrangement, and saves a boy, as well as 
prevents waste through smearing. ‘There is another 
taking-off apparatus, which can be readily fitted to 
almost any machine, and which is gaining much 
favour among printers; this is Mark Smith's flyer, 
which is a mechanical gripper motion, simple in 
construction and very reliable in its action; it is 
shown fitted to one of Mr. James Salmon’s printing 
machines, Some well-designed and workmanlike 
exhibits are shown by Messrs. Miller and Richards, 
of London and Edinburgh, who have on their stand 
a good collection of general printers’ machinery. 

A novelty in platen printing machines is the 
‘* Kidder” printing machine. ‘This is a little platen 
machine printing from the web, and is thus able to 
print up to 6000 copies per hour from one forme. 
A guillotine knife cuts the printed sheets to length, 
while a spindle fitted with little rotary steel disc 
cutters can be used to separate the sheets longitudi- 
nally if necessary. The ink distribution, which is 
done on the segment of a cylinder in place of the 
usual slab, appeared to be very satisfactory, the 
bills, llin. by 8in., which were being printed in 
our presence, being good specimens of platen print- 
ing. Ruling for longitudinal and cross lines, and 
bronzing apparatus, can be fitted to any sized 
machine, thus making this press an extremely 
handy, compact, and complete machine for small 
printers. ‘Lhe design and workmanship of the 
machine exhibited is good. 

Some excellent litho colour presses are shown in 
motion; Messrs, G. Mann and Co., of Leeds, 
exhibit one of their ‘‘ Climax” machines, which 
turns out some excellent colour work in the Hall, 
and is a very strong and well-made machine, with 
all the details carefully worked out and so arranged 
that the attendant has easy control over all move- 
ments, A machine, very similar in design, is shown 
by Messrs. Newsum, Wood, and Dyson, Meadow- 
road, Leeds. One of the best made and most excel- 
lently finished little machines in the show isa feeder 
for ruling machines, which automatically picks up 
a sheet from a heap, by means of a mechanical 
gripper motion, feeds it between two rollers, and 
thence by means of tapes along a brass rule, by 
which cperation the sheet comes perfectly straight 








to the ends of the tapes. From that point it may be 
fed into a ruling machine, or any other apparatus 
requiring regular continuous feeding of single 
sheets, and by this means the quantity of work per- 
formed by these apparatus may be greatly increased, 
since hand-feeding is entirely done away with. 

A few more words about miscellaneous exhibits, 
and we must close our short run through the show. 
Mr. H. A. Barton, of Queenhithe, Upper Thames- 
street, E.C., shows on his stands a yariety of 
vegetable parchment preparations, from fine per- 
fectly transparent tracing paper to a thick cloth- 
like parchment used for hermetically packing or 
sealing all kinds of articles of consumption. By a 
patented method some of this parchment is kept 
constantly moist and soft, absorbing moisture from 
the atmosphere, and thus effectually promoting the 
loss of moisture from inside. The parchment is 
perfectly water and air-tight, and is capable of any 
wide application. 

The process of electrotyping, used by so many 
and known in its details by so few, is shown in 
operation by Messrs. Richardson, Koolman, and 
Isger, of Raquet-court, Fleet-street. A small 
‘** Elmore” dynamo-electric machine keeps the little 
plant going at the Hall, where the whole process, 
from the wax mould to the finished mounted electro- 
type may be watched. Specimens of electros in 
various thicknesses for different purposes are shown 
by this firm as well as by Messrs. Godfrey and 
McCall, of Newcastle- street, Farringdon - street. 
Messrs. A. S. Cattell and Co. cf Bear-alley, Far- 
ringdon-street, again show their zinco engraving 
process in operation. This process we described at 
some length on page 33 of vol. xxx., but we may here 
only mention that by the addition to their plant of 
the electric light for photographing and by special 
adaptation of their establishment to turning out 
work very rapidly, they have been enabled to pro- 
duce a large series of illustrations, mostly maps for 
publication in The Daily Telegraph, which, consider- 
ing the high speed at which they are printed from 
curved stereos at the rate of over 200 copies per 
minute, turn out remarkably well. No doubt the 
days of a daily illustrated journal are not very far 
off, and the publication of such a paper can be at 
present but a question of money. Before taking 
leave of the show altogether, we may briefly men- 
tion that there are good exhibits of bookbinding 
machinery, sealing-wax making, pencil and pen- 
making, &c., but our limited space prevents us 
from referring any further to them. There are also 
at the Hall various collections of raw materials of all 
classes, paper stuff, wood pulp, rags Esparto grass, 
printing inks, chemicals, sizes, &c., and several very 
fine collections of chromo print productions and 
stationery, which give to the show very decidedly 
the character of a bazaar, since the machinery is 
almost all situated under the galleries and does not 
strike the visitor on first entering the Hall. 








THE ELECTRICAL EXHIBITION AT 
PARIS.—No. I. 
Tue Post Orrice STa.t. 

Pub.ic exhibitions do good not only by exciting 
the emulation and ideas of inventors but by calling 
the notice of the people to some improvement which 
otherwise might have languished for a time, at least, 
in obscurity. Thus, the Centennial Exhibition of 
Philadelphia brought out the speaking telephone 
of Professor Bell; and the Paris International 
Exhibition of 1878 helped to turn the attention of 
the world at large to the electric light. It may also 
be expected that the forthcoming electrical display 
at Paris will introduce some other novelties to a 
more extended sphere of action, amongst others, 
probably, the electric railway of Dr. Siemens, or, in 
general terms, the transmission of motive power by 
the electric current. 

It is gratifying to find that Great Britain will be 
very well represented at the show which is to be 
opened on the Ist of August. English manufac- 
turers have responded to the invitations they 
received, and the poor appearance cut by them in 
1878 at Paris promises to be retrieved by their 
performance in 1881. Above all, thanks to the care 
and energy of Mr. W. H. Preece, F.R.S., the Post 
Office have contributed a large and varied collec- 
tion of apparatus which, in point of historical 
interest and practical efficiency, bids fair to be 
unmatched. 

The Post Office exhibit will be arranged in an 
ornamental pavilion erected in the centre of the 
British telegraphic section, and wil be divided 


into groups of historical and modern apparatus. 
England is pre-eminently the cradle of the tele- 
graph, and electricians of all nations will look with 
interest on the relics of its infancy here treasured 
up. They will be built into a trophy in the midst 
of the modern appliances ; and the visitor will have 
an opportunity of contrasting in the same glance 
the pith ball telegraph of Sir Francis Ronalds, and 
the automatic sender of Sir Charles Wheatstone. 
Ronalds’ telegraph, which dates from 1816, con- 
sisted of two dials rotated synchronously by clock- 
work, and connected by the line wire. When the 
letter to be sent appeared at an opening in the dial 
at the sending end, a charge of statical electricity 
from a Leyden jar was sent into the wire, and 
caused two pith balls at both the sending and 
receiving ends of the wire to diverge simultaneously, 
and thus to indicate the letter. ‘The line employed 
by Sir Francis was of copper wire insulated in glass 
tubes protected by a trough of tarred wood, and it 
was first laid down in his garden at Hammersmith. 
A portion of this line is exhibited, as also is the 
** fossil telegraph,” interred between Euston and 
Camden, by Cooke and Wheatstone, in 1837. ‘This 
was the first practical underground line, and was 
formed of copper wires, covered with cotton and 
pitch, and sheathed in wood. ‘These telegraphs are 
kindly lent by Mr. Latimer Clark, who also sends a 
copy of the earliest English book on the electric 
telegraph—that of Sir Francis Ronalds, published in 
1823. 

The “ fossil” telegraph was worked by Cooke and 
Wheatstone’s original five-needle instrument, a 
specimen of which is also shown, ‘The four-needle 
instrument of the same inventors was used on 
the London and Blackwall Railway in 1840, and 
their double and single-needle instruments subse- 
quently introduced in 1$42 and in 1846. In these 
necessity for having several separate line wires 
was obviated, and the letters of the alphabet were 
indicated by repeated movements of the single or 
twin needles instead of the simultaneous combina- 
tion. ‘The modern forms of double needle with 
the drop-handle still used on a few English railways 
is also exhibited, together with the modern single 
needle having pedal keys, which is still used to some 
extent in the postal telegraph service in connexion 
with the German Union Morse alphabet. 

Bain’s 1843 telegraph, in which the alphabet is 
formed by the movement of two pointers, one 
moving to right and the other to left accordirg to 
the direction of the current, is not so well known as 
his chemical telegraph, also exhibited in the form used 
by the Electric ‘Telegraph Company in 1850. ‘These 
pointers were attached to circular magnets moving 
inside coils, and the code employed was similar to 
that of the single needle. It will be observed that 
these apparatus are arranged in chronological order, 
and the next in point of time is the gold-leaf tele- 
graph of the late Rev. Mr. Highton, which acquires 
a fresh interest in connexion with the experiment 
of Mr. Hall, of Baltimore, on the lateral current 
induced in a film of gold crossing a magnetic field. 
In Highton’s receiver a small strip of gold-leaf was 
stretched in a glass tube held in the field of a per- 
manent magnet. ‘The leaf formed part of the line 
circuit, and when the signal currents passed, it bellied 
to the right or left according to the direction of the 
current. Highton’s needle telegraph, Henley’s 
magneto-electric double and single-needle instru- 
ments, worked by a magneto-electric current gene- 
rated in moving the handles of the sending key, and 
used by the British and Irish Magnetic Company in 
1848, and a variety of later forms of needle instru- 
ment are also part of the Post Office contribution. 
Of these we need only mention Spagnoletti’s 
induced needle, which is the best-known modern 
form, Neale’s acoustic dial, and the tin-plate 
sounder, which converts the single-needle instru- 
ment from a visual into an aural receiver, This 
plan was introduced last year, and consists in 
removing the ivory stop pins from the dial, and 
substituting curved surfaces of tin-plate, against 
which the needle strikes out the audible message. 

Sir Charles Bright’s bell instrument of 1855, in 
which the single-needle alphabet is sigualled by 
striking two bells of different tone, the hammers 
being actuated by electro-magnets worked by a 
relay and Jocal battery, together with the various 
Wheatstone A B C instruments dating between 1840 
and 1858, are also exhibited. 

Practical electricians will find here a rich collec- 
tion of keys, and relays, and alarms, The various 








forms of joint which are or have been used on line 
wires; different sorts of railway signalling appa- 
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ratus, including the early form devised by Cooke, 
and worked on the Norfolk Railway in 1845 ; and 
the numerous lightning protectors and insulators 
will also repay a careful study. Of the protectors 
it will be sufficient to mention here the form now 
used by the Department for protecting submarine 
cables, which, in addition to the usual grooved 
plates has a nickel-plated metal bobbin connected 
to earth. This bobbin is wound with a fine wire 
covered with silk, and passed through melted 
paratlin wax, the wire being in circuit with the 
line. 

Since the publication of M. Faure’s invention, 
secondary batteries have attracted considerable 
notice, and French electricians will, no doubt, be 
interested to see the secondary battery of Mr. 
Varley, which dates from 1862, and was used by 
him for some years in the time-signal service at the 
Central Station. It was charged by an ordinary 
battery for about half an hour previous to giving 
the signal. Voltaic batteries are also well repre- 
sented in the Post Office collection, including those 
forms now used in the telegraph service, namely, 
the Daniell battery, the Fuller bichromate battery, 
in which the zinc is plunged in mercury, and the 
‘‘ gravity” form of Leclanché, introduced by Mr. 
Varley. 

The modern telegraphic apparatus exhibited by 
the Post Oflice will form a striking contrast to that 
of the French ‘Telegraph Administration, The 
sounders, Wheatstone automatics, and duplex 
Morse writers, are very small and simple-looking 
instruments beside the large and complex multiplex 
printing apparatus of Meyer, Baudot, Olsen, and 
others which have been favoured by the French. 
Nevertheless, the British instruments are found to 
do their work at least as quickly as their clumsier 
congeners, In the double-current sounder the 
key sends a current in one direction when depressed 
and in the reverse direction when raised. ‘Lhese 
currents actuate a polarised relay which in turn 
works the receiving sounder. ‘The sounder is 
gradually superseding the Morse ink-writer in the 
Post Office, but a great number of these instruments 
are still employed in connexion with the duplex, 
quadruplex, and Wheatstone automatic systems. 
The latter is used chiefly for ‘‘ press” messages, 
which are mainly sent at night from London to the 
provinces. Itis, asis well known, simply an auto- 
matic sending key manipulated by a travelling slip 
of paper in which the signals of the message are 
punched out as in the cards of a Jacquard loom. 
It is capable of transmitting 120 words per minute. 
When the line is very long a fast repeater is placed 
at an intermediate station to resend the message 
further on. These apparatus have been so often 
described that it is unnecessary to do so here; and 
it only remains to state that this fine display is sup- 
plemented by specimens of the testing instruments 
employed in the service, and the different parts of 
the pneumatic tube despatch. 





NOTES. 
AN ABSOLUTE SINE ELECTROMETER. 
Tune absolute ‘electrometer of Sir William 


Thomson is a very elaborate instrument for mea- 
suring the electromotive force or mechanical attrac- 
tion between the two poles of a battery in absolute 
units ; but it is troublesome to use, and it can only 
give the result for a comparatively large battery. 
Professor Minchin has just constructed an absolute 
sine electrometer which combines convenience of 
manipulation and sensitiveness of action. It will 
in fact measure the electromotive force of a 
single cell. The apparatus chiefly consists of two 
parallel metal plates hung from a frame in such 
a way that they can be tilted through an angle 
from the vertical. One of the plates has an 
aperture cut in its middle, and this hole is very 
nearly closed by a movable trap or shutter 
suspended by two fine platinum wires from the 
upper edge of the perforated plate. The trap 
rests against finely pointed stops, and is brought 
flush with the inner surface of the plate. The 
opposite poles of the battery to be measured are 
connected to these opposite plates, which are then 
tilted from the vertical until an angle is found at 
which the attraction of the entire plate on the 
movable trap is exactly balanced by the weight of 
the trap. When this is so the electromotive force 
is proportional to the sine of the angle of displace- 
ment. This angle, the area of the trap, and the 
distance between the two plates, are the required 





quantities, and the electromotive force is calculated 
from them by a well-known formula. 
Tur Speep or THovuGur. 

Helmholtz showed that a wave of thought would 
require about a minute to traverse a mile of nerve, 
and Hirsch found that a touch on the face was 
recognised by the brain, and responded to by a 
manual signal, in the seventh of a second. He also 
found that the speed of sense differed for different 
organs, the sense of hearing being responded to in a 
sixth of a second ; while that of sight required only 
one-fifth of a second to be felt and signalled. In all 
these cases the distance traversed was about the 
same, so the inference is that images travel more 
slowly than sounds or touch. It still remained, how- 
ever, to show the portion of this interval taken up 
by theaction of the brain. Professor Donders, by 
very delicate apparatus, has demonstrated this to 
be about seventy-five thousandths of a second. Of 
the whole interval forty thousandths are occupied 
in the simple act of recognition, and thirty-five 
thousandths for the act of willing a response. 
When two irritants were caused to operate on the 
same sense one twenty-fifth of a second was 
required for the person to recognise which was the 
first ; but a slightly longer interval was required 
to determine the priority in the case of the other 
senses. These results were obtained from a middle- 
aged man, but in youths the mental operations are 
somewhat quicker than in the adult. The average 
of many experiments proved that a simple thought 
occupies one-fortieth of a second. 


Tue IxpuctTion BaLaNnce IN SURGERY. 

M. Trouvé has invented a very ingenious electric 
probe which when inserted into a wound indicates 
the presence of a foreign body, especially if it 
be a bullet, by closing an electric circuit and 
ringing an alarm bell. This instrument is, how- 
ever, quite inapplicable in cases where it would 
be dangerous to probe, or where the perforation 
has partially healed up. Such a case is evidently 
that of General Garfield, the American President, 
and there appears to be some difficulty in telling 
the true locality of the missile. Professor Graham 
Bell, with that ardent desire to benefit the sufferer, 
which is characteristic of the whole nation, has 
suggested that the induction balance of Professor 
Hughes might be successful in indicating the true 
position of the ball, and in response to a telegram 
to that effect, Professor Hughes has promptly 
devised a modified form of the apparatus specially 
adapted for the purpose. Our readers will remember 
that this instrument is extremely sensitive to the 
neighbourhood of small pieces of metal, although 
nothing tangible connects them, and it is hoped 
that by applying it to the surface of,the patient’s 
body the spot and probable depth of the ball will 
be ascertained. Should these hopes be realised a 
valuable instrument of research will have been 
added to the cabinet of the surgeon. 


MeErroro.itan Stocks CONSOLIDATION. 

A further step is about to be taken by the 
Metropolitan Railway Company towards the con- 
solidation and conversion of its preference stocks 
into one, and soon its preference stocks will be 
merged into one bearing interest at four per cent. 
The proprietors will gain by the conversion because 
instead of parts of many stocks they will obtain 
equivalent amounts of one larger stock, and their 
holding will fluctuate less in value and be more 
saleable. This method of consolidation of stocks 
has been followed by great companies such as the 
Lancashire and Yorkshire, and the London and 
North-Western, and by small ones like the Furness, 
and it is certain that it leads to benefit on the part 
of the companies—benefits by lessened book- 
keeping and other clerical labour, and by greater 
security against fraud. Two of our great rail- 
ways especially need to follow the example set 
by these companies ; the Midland Railway, which 
has ten different classes of preference stocks, to 
the amount of about 29,900,000/.; and the North- 
Eastern Railway, which has not less than eighteen 
different classes of preference shares to the amount 
of about 20,000,000/. The retention of so many 
different classes of preference shares on the part 
of the North-Eastern Railway is especially notice- 
able, for it reaped some years ago the advantage of 
consolidation of its ordinary stocks, and a partial 
promise was made by its chairman at that date 
that a similar measure might follow for the pre- 
ference stock. As tending to simplify the accounts 
of the various companies the consolidation of stocks 
is to be urged on the directors ; and the hope may 





be expressed that in the cases of the two promi- 
nent companies mentioned, the example of the 
Metropolitan Railway may be followed. 


Tue BorinGs FoR THE PANAMA CANAL, 

A brief account of the borings which have now 
been made for the Panama Canal has been commu- 
nicated to the French Academy by M. de Lesseps; 
and they are of a nature to show that the work of 
excavation will be less jarduous than was at first 
supposed. The preliminary surface bores, and the 
examination of boulders found along the route, had 
led the engineers to expect that the Culebra moun- 
tain, separating the maritime plains of the two 
oceans, was formed of a massive compact rock 
covered with a layer of vegetable humus only a few 
yards thick. But since the month of March last 
several deep bores have been made into the summit 
of this hill. Three of these begin at altitudes of 
about 100ft. above the level of the sea, and are 
already some 40 ft. deep; but as yet no rocky 
strata have been encountered. The soil, in fact, is a 
conglomerate of clay mingled with globular frag- 
ments of dolomite varying in size from sand to 
pebbles. These curious balls of stone are paralleled 
by the resinous trachyte found in the islands of 
Ponza, between Terracina and Gaéta, in the Mediter- 
ranean. The balls are, strictly speaking, ellipsoidal, 
and crumble on exposure to the air, splitting up at 
the same time into concentric shells with a hard 
kernel inside. The boulders scattered along the 
track are of the same formation, and the many 
coloured clays cut through are evidently due to the 
decomposed balls. In short, the rocks of this part 
of the isthmus appear to be all clayey breccias and 
conglomerates, which will give a stable slope to the 
great cutting without seriously impeding its exca- 
vation. 

Tne Mont Bianc anD SimpLon TUNNELS. 

According to the Paris correspondent of the 
Gazzetta Piemontese, the supporters of the rival 
tunnels are actively at work, but the prospects of 
the Mont Blanc scheme are the brighter. The 
Commission selected by the French Chamber of 
Deputies to consider the matter, whose appoint- 
ment we mentioned (page 417 of our last volume), 
has returned from inspecting the places concerned; 
and it is believed that their impressions were 
favourable to the Mont Blanc. According to the 
surveys of MM. Lépinay and Garola, the line can 
be carried from Bonneville to the northern entrance 
of the tunnel, and from Torea to the southern 
entrance, without exceeding a gradient of 12.50 in 
1000, and that without serious difficulty. At the 
Simplon, on the other hand, new surveys are being 
made in hopes of reducing the gradients to 13 in 
1000; but, in order to do so, it will be necessary to 
erect a viaduct 200 metres high over the Diveria, 
and to perform other lesser engineering works. In 
order to connect the tunnel with the Jura railways 
a branch line would have to be constructed, which 
would have three tunnels (one of them 8 kilos. 
long), and would cost 100 million francs. For the 
same sum, not only the lines of access to the Mont 
Blanc, but the whole tunnel as well, could be 
executed. The report of the Commission is being 
prepared by M. Sesguiller, and he promises that it 
shall be presented to the Chamber during the 
present session. If the decision is favourable to 
the Mont Blanc, negotiations will be immediately 
commenced with Italy, in order to agree on the 
division of the expense. It is said that the 
majority of the Commission are in favour of ask- 
ing Italy to undertake the construction of the 
southern lines of access, while France bears all the 
expense of the tunnel itself. The correspondent 
learns that an English company designs to tender 
for both the Channel Tunnel and that of the Mont 
Blanc, with all its lines of access. An international 
company is talked of to construct and work the 
whole line from Dijon through to Broni. 

ConTINUOUS BRAKES. 

On Monday last Earl de la Warr, in the House 
of Lords, called attention to the subject of con- 
tinuous brakes. His lordship dealt at some length 
with the unsatisfactory state of things revealed by 
the return for the half-year ending December, 188v, 
pointing out that upon the whole there were only 
about seven companies out of 90 in the United King- 
dom who were actively carrying out the reeommen- 
dations of the Board of Trade, and that the number 
of carriage stock so fitted with continuous brakes 
amounted only to 11 per cent. of the total carriage 
stock of the country. Under these circumstances 
did the Government propose to take any steps to 
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enforce the regulations of the Board of Trade ? 
Lord Sudley, in replying, seemed desirous of cover- 
ing the supineness of the railway companies by 
stating that 17,654 carriages, or 41 per cent. of the 
whole stock, were fitted with continuous brakes. 
A glance at the returns, however, shows this to be 
a complete mistake, for nearly half this number are 
not continuous but sectional brakes, chiefly in use 
on the London and North-Western and Lancashire 
and Yorkshire railways. The remainderare certainly 
continuous, but not much more than one-half of them 
are automatic, and those which are, form, as Earl de 
la Warr correctly stated, only 11 per cent. of the 
whole carriage stock of the country. Again, we are 


informed that the Board of Trade have been in 
communication with the London and North- 


Western Railway Company, and it was hoped that 
by the pressure of public opinion and the efforts of 
the Board, the end which the noble lord had in 
view would be brought about without legislation. 
Lord Colville, in supporting the action of the Great 
Northern Railway Company, of which he is chair- 
man, congratulated himself on the fact that his 
company had fitted so many vehicles with Smith's 
vacuum brake, and made the remarkable statement 
that the Midiand Railway and the London and 
North-Western Railways were also applying the 
Smith’s vacuum brake to their stock. His lord- 
ship was, no doubt, unaware that this was not the 
fact. On one point, however, he had been better 
informed, for he went on to say that it was gene- 
rally believed “that if you made the Smith’s 
vacuum brake automatic, you spoiled it.” Our 
opinion of automatic vacuum brakes is much the 
same as that of his lordship. Want of space pre- 
vents our saying more on this subject this week. 


STANDARD DANIELL CELLS. 

AT a recent meeting of the Physical Society 
Dr. James Moser exhibited a novel form of 
Daniell cell of the gravity type intended as a 
standard of electromotive force. It consisted of a 
long glass vessel of tubular form having a copper 
plate at the bottom immersed in sulphate of copper 
and a zinc plate at the top immersed in sulphate of 
zinc. The two solutions are of course separated 
by their densities, but, as is well known, the copper 
solution tends to diffuse upwards into the zinc 
solution and deposit pure copper on the zinc plate. 
This diffusion is accelerated, too, by impurities 
falling from the oxidised zinc plate stirring up the 
solution below. Dr. Moser, however, prevents the 
sulphate of copper rising above a well-marked line 
of demarcation by simply suspending a small plat 
of scrap zinc by a string 
that the upward diffusion of the copper sulphate is 
arrested at the bottom of the suspended plate and 
copper is deposited on the latter. This cell is, 
however, not intended for yielding a constant cur- 
rent, and Professor Macleod, of the Indian Engi- 
neering College, Cooper’s Hill, described a gravity 
Daniell devised by him for driving an electric clock. 
In this cell the two solutions are kept apart by sur- 
rounding the zine plate with a cage of copper wire 
connected to the copper plate in the bottom of the 
cell. The trespassing copper solution is arrested by 
the cage, and copper is deposited on the wires, 
especially those on the upper sides of the cage 
immediately encircling the zinc. 
pointed out that this arrangement would not yielda 


vertically into the liquid so | 





without any possibility of its ignition. This appa- 
ratus, which has lately attracted some attention, 
consists of a lamp which will burn the carbu- 
retted hydrogen of the coal mines without any 
flame, and it is based upon the catalytic properties 
of the metals belonging to the platinum group, par- 
ticularly of platinum and palladium. When heated 
to a dull red heat both metals will readily combine 
gases by contact with their heated surfaces with- 
out emitting any flame as the gases would do other- 
wise, that is to say, the gases will combine by dark 
combustion. This is the case when hydrogen, coal 
gas, firedamp, and carbonic oxide are brought in 
contact with atmospheric oxygen under such con- 
ditions that they pass the heated metal in a con 
tinuous stream and leave it after they have under- 
gone dark combustion. The lamp, which is repre- 
sented in the annexed figure, forms a cylindrical | 





| 





apparatus of 10 in. diameter and 12 in. in height: 
it is made of brass and suspended by brass chains, 
and consists at the bottom of an oil reservoir which 
is filled at ) with ligroine and will support the 
combustion of five platinum burners c, which are 
connected with the oil basin by thick glass pipes « 
and separated from them by a horizontal sheet of 
wire gauze, which is intended to protect the lower 
portion of the apparatus against the heat which 
radiates from the five surface burners. The first who 
seems to have observed that a mixture of hydrogen 
or carburetted hydrogen with oxygen may unite 
without a flame, when brought into contact with a 
spiral of glowing palladium wire seems to have 
been M. T. Coquillon, who constructed an appa- 
ratus called “ grisoumeter,” which was intended for 
detecting firedamp in a coal mine. In that instrument 
the spiral wire was made hot by means of an electric 
current. The catalytic power of platinum, that is the | 
power to assist the chemical combination of two 
gases by contact, was investigated by Faraday, who 


1} 


ah 


| ascribed this power to the property of condensing 


Dr. O. J. Lodge | 


gases by attraction up toa pressure of 1000 atmo- 
spheres; while Professor Schoenbein was of opinion 
that it- was able to convert ordinary oxygen into 
ozone, which very readily oxidises other gases. 
Platinum and palladium are thus able to cause a 
slow and dark combustion at the ordinary tempe- 
rature ; they become, however, very much more 
effective when the metals are heated to about 250 
Cent., and the same is the case with vapours of 
hydrocarbons, such as ligroine, benzine, petro- 


| leum-ether, and others, which are articles of com 


» ° ° | 
correct standard of electromotive force, because all | 


the copper plate was not wholly immersed in its 
own solution ; it being a condition of accuracy 
that the zinc plate should be entirely immersed in 
the sulphate of zinc, while the copper plate is 
wholly covered by the sulphate of copper. Dr. 
Lodge himself the inventor of a standard 
Daniell, which, we believe, gives very good results. 
In this, the copper plate and solution are contained 
in a glass test tube dipped into the sulphate of zinc 
solution ; and the zinc plate is contained in a glass 
tube open at both ends and likewise immersed in 
the sulphate of zinc solution. In order to reach 
the zine plate, the sulphate of copper has to diffuse 
out of the test tube, pass down the cell to the bot- 
tom, then rise up through the solution in the open 
tube. This is a process requiring considerable time, 
and it may be further checked by laying a piece of 
scrap zinc on the bottom of the cell. 


18 


CoysUMPTION OF FIREDAMP 1x Coat MINEs. 
At a meeting of German mining engincers held at 
Cassel, in September last, there was shown by Mr. 


merce. Such vapours, when conducted over asbes- 
tos, which is covered by a thin film of palladium, 
will at once become oxidised and thereby keep 
the metal at a dark red heat. In order to provide 
the burner with ligroine from the oil basin a wick 
must be used which is not consumed, and such a 
material is asbestos ; five asbestos wicks are there- 
fore conducted from the ligroine through the glass 
pipes in the burners, where they are coated with 
palladium metal and end in a cylindrical case or 
burner of the same metal, which encloses an asbes- 
tos cylinder. The upper portion of each burner 
is filled with palladium-asbestos and its top closed by 


| platinum wire gauze, so that no vapours of ligroine | 


| 
| 


can escape from the burners unoxidised. The 
application of the apparatus is very simple. The 
burners once heated to red heat will be kept glow- 
ing by the ligroine vapour and by contact burn all 
combustible gases which they attract from the | 
surrounding atmosphere, and one single lamp with 
five burners is able to consume in a day 4000 cubic 
metres of an explosive mixture of gases. The 
apparatus was tried last year at a coal mine near 


Guido Koerner, of Freiberg, in Saxony, an ingenious | Zwickau, in Saxony, and more recently at the Caro- 


apparatus which was intended to consume gradually 


line Colliery, near Langendreer, in Westphalia, 


firedamp in coal mines as it makes its appearanco| when in a rising of seam No. 9, which contained | a total estimated value of 452,830 The whole of these 


about nine cubic metres of explosive gases, the latter 
were perfectly consumed by one lamp within seven 
minutes, so that a naked light might have been 
employed without danger. The gases of this rising 
were stagnant, but there is no doubt that the con- 
suming power of the apparatus would have been 
greater, if the explosive gases had passed the same 
in a gentle current of air. 





FOREIGN TECHNICAL LITERATURE. 

L’ Electricien (Paris, July 1) has a long paper by J. 
Berly ‘On the Maxim Electric Light,” and a number of 
papers presented to the Académie des Sciences. 


L’Electricité (Paris, July 2) learns that the Belgian 
exhibits at the approaching Electrical Exhibition will be 
very complete and important. All the leading firms 
will be represented, and the Government itself will show 


| military telegraphic apparatus, signals, &c. 












Speaking of the coal consumption of Berlin, the 
Deutscher Submissions-Anzeiger (Berlin, July 12), says 
that, notwithstanding that some years ago |] h coal 
was only used in the district for gasmaking and for 
smithy purposes, it is now being employed largely for 
steam purposes, and that the house classes are alsu meet- 


ing with considerable demand. 

From the American Manufacturer (Pittsburg, July 1 
we learn that the Naval Board appointed to report upon 
the Brayton petroleam engine states that, in its opinion, 
this engine is suitable for navy-yard launches, and for 
crane and stationary engines; but that owing to the 
danger arising from the storage of a large quantity of 


petroleum, its use would not be advisable for engines 
on shipboard. 
Dingler’s Polytechnisches Journal (1st July number) 





has a paper on the boilers of the Livadia, and, as usual, 
describes a number of new machines, tools, and processes. 
Amongst these are: the patent combined hand-power 
rail-saw and drill, constructed by Heinrich Ebrhardt, 
Diisseldorf; the Karl Thomas rail-cutter with the Rich- 
ter improvements and additions; various processes for 
the determination of sulphur; and improvements in 
smelting processes. 


In the June number of the Verhandlungen des Vereins 
cur Bef g 

the patents existing in Germany connected with steam 
boilers and fittings, by Professor R. R. Werner, in which 
the writer refers to all the leading improvements in the 
various details. There is also a paper on perpendicular 
centrifugal regulators by Dr. K. L. Schadwill. A paper 
read by ell the meeting of the Society, on 
June 13 e ion of steam engines, is also 
given. 


~lerung des Gewerbfleisses is a long review of 


at 





moval 


describes 


La Meétallurgie (Paris, Jul 
of a salamander from a blast furnace at Schwechal, near 
Vienna, The salamander to be broken up consisted of two 
masses: the lower, which was almost pure metal, was 





13 ft. in diameter, and varied from 6 ft. Gin, to 16 in, in 
height; the upper, which was a mixture of slay, fuel, 
and metal, was about sft. high. These were separeted 
by five charges of dynamo-glycerine, after which the 
two masses were separately broken up by the same 


¢ 
t 
means. The total cost of the removal was only 750 fr. 


The Jron Age (New York, June 2 
America has been badly treated in 
Panama Canal, and seems to be of opi 
taken for obtaining influence in the loc 


_ 


3) considers that 
the 


matter of the 
that the steps 


7, were with a 





view to other objects than the construction of acanal 
‘which is, to all appearance, abandoned.” 
The issue of June 30 states that the Phenix Manu- 


} 
facturing Company in Philadelphia | succeeded in 
utilising tin-plate scrap. It is placed in a furnace, and 
carbonised to such an extent as to make a sort of semi- 
steel. Itis said that a ton of scrap will produce a ton 
of metal, whilst by condensing the fumes with water 
80 lb. per ton of oxide of tin is obtained. 


The Ocesterre ‘chische Zeits hrift fw De rg-? nd Hlijtten- 





wesen (Vienna, July 2) contains the last instalmert of 
V. Spirek’s papers on zinc manufacture. In this he 
describes the processes of manufacturing zine sheets, 


and refers to the various systems of producing zinc 


white. Statistics of the lignite production in Bohemia 
for 1879 are also given. From these it appears that 
there were 251 works, employing 13,606 men, with a 


total output of 5,701,655 tons. Of this quantity 3,145,934 
tons were exported, chiefly to Bavaria. The value of 
the whole production is estimated at 7,015,741 florins. 
From a reyort of the Upper Silesian zinc industry in 
1880, we take the following figures. Thirty mines were 
in work, four of which, however, were closed y art of the 
year; 7085 men, 2304 women, 306 boys, and 251 girls 
under 16 were employed; and the production was 
445,407 tons calamine, 81,547 tons blende, 12,760 tons 
lead ore, 19,608 tons iron ore, and 4028 tons pyrites—of 
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products were worked up in the district—there being 
27 smelting-works, employing 3705 men, 921 women, and 
134 boys and girls under 16. 





The Zeitung des Vereins Deutscher Etsenbahn-Verwal- 
tungen (Berlin, June 27), referring to the question of 
the best methods of securing rails to iron sleepers, gives 
the results of the experiments of A. J. Susemihl, a 
railway inspector in Pomerania. Herr Susemihl con- 
sidered that the fastenings on the inner side of the rail 
should be arranged with the object of securing it so 
firmly to the sleeper that no movement should be possible 
during the passing of a train. Those on the outer side 
are required to resist the lateral strain produced by the 
same cause. Working upon this basis, he discarded 
altogether octagonal dog spikes, the experiments proving 
that the most satisfactory result was obtained by the 
use of screw bolts on the inside and square dog spikes 
on the outside of the rail. He considers that the extra 
cost of the screws would be more than compensated by 
the greater durability of the sleepers. 

The Moniteur Industriel (Brussels, July 17), referring 
to the purchase in Austria of locomotives for the French 
Railways, explains the fact by saying that as the 
Austrian shops were entirely empty of orders, specially 
low prices were quoted to secure the contracts. It con- 
siders that when this state of things no longer exists, 
the French purchasers will have to apply to Belgian 
engineers. Details of the tenders for 20,000 tons of 
rails for the French Chemins de Fer de l’Etat, are given ; 
and it is curious that a comparatively new steel works— 
L’Aciérie de Saint’ Nazaire—quoted for the five lots into 
which the total was divided, from 24 frances to 37 francs 
per ton lower than any of the other mills from which 
offers were received. The price quoted by this firm 
ranged from 210 franes to 215 francs per ton, whilst those 
of the other firms were from 234.45 francs to 249.50 francs 
per ton. 

The American Machinist (New York, July 16) contains 
a paper “On another Wonderful Motor,” of which the 
invention is Colonel Minor, of Cincinnati. It appears 
to rival the Keely and Gamgee marvels. The descrip- 
tion is taken from the7roy Daily Times, which calls it 
“a motor for electric generators.” The details given 
are: “two cylinders, each 7 in, by 7 in. at 360 revolutions 
and 1001b. pressure, develop 1000 horse power with a 
consumption of about .07 1b. coal per horse power.”’ 
The writer may well say: “ This engine is capable of 
developing a power which sets aside ail theories, and bids 
defiance to all established rules for calculation.” 

A correspondent of this paper gives a useful hint for 
cleaning out pipes crusted with lime. After having 
tried all sorts of plans for clearing a supply pipe which 
had been choked up with lime incrustation, he plugged 
one end and filled it with refined coal oil, leaving it all 
night. The next morning the entire mass slid out. 

The S- Am 


29) gives an extract 


“tific ican Supplement (New York, June 
from the official report of Mr. E. 
H. Plumacher, United States Consul at Maracaibo, on 
the coal and petroleum of Venezuela. Asphalte and 
petroleum are most abundant between the rivers Zulia 
and Catatumbo and the Cordilleras, About five miles 
from the confluence of the rivers Tara and Sardinarte is 
a sand-bank, from several round holes in which rise 
petroleum and water, 240 gallons per hour being dis- 
charged by one fountain. Coal mines are said to abound 
in Cucuta and Tachira, and near San Antonio; whilst in 
the department of Sucre both coal and asphalte are 
found in large quantities. Lignite exists in the State of 
Zulia, and large beds of anthracite are believed to exist 
at the foot of the spurs of the Cordilleras. Petroleum and 
asphalte abound in many places, there being a large 
lake of these substances about eight miles east of San 
Timoteo. Mr. Plumacher believes that the petroleum, 
bitumen, and asphalte, so abundant round Lake Mara- 
caibo, prove the existence of immense beds of coal in 
this district ; but up to the present time nothing has 
been done to explore them. 





In the Railroad Gazette (New York, June 17) is pub- 
lished a paper on “ Attachments to Locomotive Boilers,” 
read by M. N. Forney, before the American Railway 
Master Mechanics’ Association, on June 1. Mr. Forney 
sta‘el that, after much study of the question, he had 
cone to the con lusion that the injuries from escaping 
steam in the ease of railway acccidents were generally 
due, not to inju y of the boiler itself, but to steam 
escaping through openings produced by the knocking off 
of some of the fittings. After giving a great many 
examples of accidents of this kind, he points out that 
there are usually 23 attachments on an ordinary locomo- 
tive, any of which are liable to be broken off. Mr. 
Forney considers that this danger might be guarded 
against, by arranging all the cocks and valves to open 
inwards, so that if the exterior parts were broken off, 
there would be n> escape. Certainly the cases quoted in 


the paper show that tbere is great improvement to be 
made in this direction. 

The same paper has an illustration and description of 
astand for locomotive boiler attachments, patented by 





F. D. Child, of the Hinckley Locomotive Company, 
Boston. This stand consists of a brass casting attached 
to the boiler, carrying the pipes, oil cocks, steam gauge 
and cock, and blower valve—the whole of which (under 
this arrangement) require only one perforation of 
the boiler, instead of six, as in the ordinary method. 
This stand is said to have been attached to a number of 
the engines built at the works of which the patentee 
is superintendent, and to have given complete satisfac- 
tion. 





The Scientific American (New York, July 9), has a 
report of an experiment made by Mr. Daniel T. Lawson, 
at Pittsburg, with the object of proving his theory as to 
the cause of boiler explosions occurring at the moment 
when cold water is let into the boiler, or when the valve 
is opened to admit steam into the cylinder. His idea is, 
that when water is superheated it becomes as explosive 
as gun-cotton, and explodes from bursting into steam in 
consequence of areduction of pressure, producing a con- 
cussion on every square inch of the boiler much greater 
than the regular steam pressure. The boiler employed 
was 6 ft. in length by 30in. in diameter, constructed of 
best iron, which showed a tensile strength of 6241b. to 
the square inch. The first trial was made with a pres- 
sure of 525 1b. to the square inch, when the valve was 
lifted quickly, but with no other effect than a shock 
distinctly felt by spectators in a bomb-proof erection. 
The final test was made at a pressure of 380 1b.—a little 
over half the nominal capacity of the boiler, which was 
three-parts full of water. As the cylinder was filled 
with steam a slight shock was felt, followed by a terrific 
report. A large volume of steam escaped, but there was 
no sign of water, as it had all burst into steam when the 
pressure was removed. The boiler was literally torn 
into fragments, the largest piece found being about 
18in. by 12in. This had been blown nearly half a mile. 
Having apparently demonstrated the correctness of his 
theory, Mr. Lawson proposes to apply similar tests to a 
boiler of his own construction, in order to prove that he 
has solved the problem of constructing a perfectly safe 
boiler. It is made with a partition between the flues 
and the top of the boiler, the steam chamber thus formed 
being supplied through valves in the partition. The 
aggregate of these valves is smaller than that of the 
valves through which steam is admitted into the cylinder 
from the chamber. By this means the inventor claims 
that a uniform pressure will be maintained upon the 
surface of the superheated water, and the possibility of 
explosion from the causes mentioned will be done away 
with. 

Several interesting papers appear in the Supplement 
of the same date, including one on “ Seyfferth’s Baro- 
meter ;" an article on “ Delicate Scientific Instruments,” 
by Edgar L. Larkin, of the New Windsor Observatory ; 
and a description of the “ Boy’s Integrating Machine.” 





NOTES FROM SOUTH YORKSHIRE, 
SHEFFIELD, Wednesday. 

Goole and District Gas and Water Company.—Of the 
60,0001. required as capital for this company, the Aire and 
Calder Navigation have subscribed 20,000/., and the Goole 
Local Board (subject to the approval of the Local 
Government Board) 20,00¢l. The remaining 20,0001. has 
been allotted amongst shareholders, the subscribers’ list 
being in excess of the total amount required. Of the 
shareholders not more than a fourth reside in Goole. The 
first directors are: Mr. Wm. Adams, J.P., Frickley Hall, 
Doncaster; Mr. Ralph Creyke, M.P., Rameliffe Hall; 
Mr. W. Spencer Stanhope, J.P., Cannon Hall, Barnsley ; 
Mr. Ald. Croft, J.P., Gledhow Hall, Leeds; Mr. Francis 
Beckett, J.P., Hessle, Hull; and Mr. W. H. Bartholomew, 
C.E., Headingley, Leeds. The Board proceeded at their 
last meeting to make an arrangement for the supply of 
water to Goole on the scheme proposed by Mr. Filliter, 
C.E., of Leeds, under which the water will be drawn from 
the Ramcliffe brick ponds. Several contracts have been 
entered into, so that the work will be proceeded with at 
once. The clerk to the company (Mr. England) has held 
out the hope that the water, of which the town stands 
badly in need, will be supplied next year. The gas works 
belonging to the Aire and Calder Navigation have been 
purchased by the new company for 35,0001., and were taken 
over from the Ist inst. The price agreed upon was based 
upon the valuations of Mr. Woodall, of Leeds, and Mr. 
Hulse, of Manchester, 


Proposed Lighting by Electricity of the Leeds Public 
Library.—At a meeting of the sub-committee of the Leeds 
Corporate Property {Committee, Ald. George presiding, 
a deputation from the Free Public Library Committee, 
consisting of the chairman (Mr. Beckworth), Ald. Lupton, 
and Mr. Spark, attended in connexion with the question 
of the lighting of the new library premises by electricity. 
Mr. Corson, the architect, reported that he had in com- 
pliance with the instructions of the committee, examined 
the electric lighting of the House of Commons, the Liver- 
pool Free Library and Picture Room, and several other 
places, and bad to report favourably with regard to electric 
light. The working cost would be about the same as that 
of gas, whilst its lighting power and purity would be far 
superior. It was probable that in view of the advance- 
ment made lately in this method of lighting, that further 
improvements of importance would be introduced, so that 
delay would insure their getting the latest developments of 





the system. The committee appeared unanimously in 






favour of electric lighting, and the reco 
Corson will in all probability be carried out. 


Overhead Wires in Streets.—At a meeting of the Watch 
Committee of the Leeds Corporation held yesterday, Coun- 
cillor Emsley called attention to the answer made by the 
Home Secretary in the House of Commons in relation to 
overhead wires, in which he stated that in case of accident 
the Corporation would be held responsible. ‘The town 
clerk (Mr. G. W. Morrison) said he had himself advised 
the Highways Committee, who were responsible, upon this 
point, and he believed that steps were being taken by that 
committee to prevent any extension of such wires, and 
also to remove the responsibility from the shoulders of the 
Corporation. 


Leeds and the Trade with France.— The following 
petition is being numerously signed in Leeds: To the Right 
Honourable, the Earl Granville, K.G., Her Majesty’s 
Secretary of State for Foreign Affairs. The memorial 
of the undersigned members of the Leeds Incorporated 
Chamber of Commerce, manufacturers, merchants, work- 
people, and others of the borough and district of Leeds, 
directly or indirectly interested in trade with France, 
showeth: 1. That your memorialists have learnt with 
satisfaction that negotiations are being conducted between 
Her Majesty’s Government and the French Republic with 
a view to the continuance and extension of trade between 
the two countries under a treaty arrangement. 2. That 
your memorialists are of opinion that the duties hitherto 
levied on British goods imported into France have been 
unduly oppressive, thereby tending to restrict the develop- 
ment of commercial and friendly relations between the two 
countries, and should be reduced. 3 That whilst your 
memorialists hope that the commissioners may be able to 
conelude a treaty on terms more favourable to the indus- 
tries of this country, they respectfully urge that no treaty 
be concluded which shall in any form impose heavier duties 
on any British goods imported into France than those at 
present in force. 


Davy Brothers, Limited.—The ninth annual general 
meeting of the shareholders of this company was held 
yesterday at the Cutler’s Hall. Thereport of the company 
has appeared in these columns. Mr. W. S. Davy, the 
chairman, explained the special causes which had led to the 
severe competition through which the company had passed 
during the year, and which had resulted in their being 
unable to declare a dividend. Mr. David Davy was re- 
elected one of the managing directors. 








NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—There was a further advance 
in the price of pig iron last Thursday forenoon to 47s. 2d. 
cash, and 47s. 4d. one month, and the market closed with 
sellers at 47s. 2d. cash and 47s. 4d. one month, and buyers 
offering 1d. per ton less. No market was held in the after- 
noon nor on Friday or Monday, on account of the Glasgow 
Fair holidays. The members of the Glasgow “iron ring’ 
have been most unwilling to settle down again this week 
to the prosecution of actual business. They not only held 
Monday as a complete holiday, but they also made a poor 
appearance at the reopening of the market yesterday. 
When the market did open again it was decidedly firm ; 
and a good business was done during the forenoon at 
47s. 6d. to 47s. dd. cash, and at 47s. 74d. to 47s. 6d. one 
month ; and improvement set in at the close to 47s. 6d. 
cash, with buyers offering 47s. 73d. one month. Firmness 
was again the rule in the afternoon, and a large amount of 
business was transacted at from 47s. 64d. to 47s. 7d. cash, 
and at 47s. 8d. to 47s. 83d. one month; and the close was 
buyers at 47s. 7d. cash and at 47s. 8id. one month, and 
sellers asking $d. perton higher. The market was somewhat 
flat at the opening this morning, with sellers at 47s. 3d. 
cash, then 47s. 44d. one month, and 47s. 2d. cash, down 
to 47s. 14d. cash, and 47s. 34d. one month, closing buyers 
at 47s. 2d. cash. A limited amount of business was done 
in the afternoon at 47s. 24d. cash, and the market closed 
with buyers at 47s. 2d. cash and sellers at 47. 23d. A 
rather firmer tone has prevailed in the Scotch iron market 
since last report, and there is a somewhat confident 
anticipation that a steady market will for a time be 
maintained. It would seem as if the movement recently 
attempted on the part of the Cleveland ironmasters to 
bring about a reduction of the output of pig iron in 
Scotland had met with a premature death, if it even 
got the length of being more than still-born; at all 
events, it is certain that up to the present it has come 
to nothing, and it is understood that it has entirely 
fallen through. The proposed effort to reduce the output 
would at best have been but a doubtful one; and it is 
the opinion of the Scotch iroumasters that they should 
severally be allowed to use their own discretion as to keep- 
ing in or blowing out their furnaces. It is most likely that 
the end aimed at, namely, the advancement of prices, jwill 
have to be brought about by a legitimate improvement in 
trade all round. There is no change to report in respect 
of shipping iron, and a moderate amount of trade con- 
tinues to be done. Makers’ iron, in sympathy with 
the prices of warrants, has been [firmer, although the 
official quotations remain almost unaltered. A fair 
average amount of business is reported as being done 
with the Continent and with America, and prices in 
New York are reported to be steady, and even some. 
what firmer in tone. Several brands of hematite pig 
iron are in rather strong demand at advancing prices. A 
few of the blast furnaces have been temporarily damped 
down for repairs, but it is not anticipated that the pro- 
duction will be permanently affected. The shipments of 
pig iron from all Scotch ports last week amounted to 11,118 





tons, as against 10,478 tons in the corresponding week of 
last year, and it is thought likely that the shipments will 
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continue to show an improvement for the next few weeks. 
At the end of last week the stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores stood at 570,687 
tons, showing an increase for the week of 1207 tons. 


Formal Opening of the New Dock at Leith.—It is ex- 
pected that the Leith people and the Dock Commissioners 
will have great rejoicings next Tuesday, which is the day 
selected for the opening of their new wet dock, the honours 
of the occasion being discharged by Rear Admiral H.R.H. 
the Duk. of Edinburgh, who is now on his way home from 
the Baltic with the Reserve Squadron under his command. 


Mr. (henceforth to be Sir) Donald Currie, M.P., who} 


has long been prominently identified with the foreign 
shipping trade of Leith, is to meet the fleet under the 
Duke of Edinburgh’s command in the Garth Castle, one 
of the new Cape liners, with the Lords of the Admiralty 
on board, who will subsequently return to London with the 
same steamer. 

Lerwick Harbour.—Ata meeting of the Lerwick Harbour 
Trustees held last week—Major Cameron, convener of the 
county, presiding—a plan by Mr. W. Dyce Cay, C.E., for 
the proposed new pier and harbour works was submitted. 
Instead of having an iron bridge leading from the present 
pier to the new works, it is now proposed to extend the 
present pier of solid masonry 220 ft. seaward, which will 
afford sufficient water for the requirements of the traffic. 
The estimated cost of the works is 11,800/. The plan was 
approved and the clerks were instructed to make arrange- 
ments for the necessary funds. 

The Tay Bridge Bill.—Notwithstanding some sinister 
rumours that were floating about recently in regard to the 
Tay Bridge Bill, it is satisfactory to learn that it has now 
passed through Parliament, and has received the royal 
assent. It is confidently anticipated that the directors of 
the North British Railway Company will forthwith pro- 
ceed to place the plans and specifications in the hands of 
those contractors from whom they may be resolved to take 
offers for the construction of the bridge. The Dundee 
Advertiser strongly urges that some of the Dundee engi- 


examined the ground on which it is suggested that a reser- 
voir could be made, the source of supply, and generally 
discussed the pros and cons of the scheme. 


Scarcity of Colliers.—A scarcity of colliers is experienced 
at some points in South Wales. At Dowlais and all the 
iron works collieries this has been a special feature, 
though it is well known that for some time past surplus 
labour from other quarters has been drafted into the coal 
workings. Inthe Rhondda Valley and amongst the dis- 
tricts, which are purely of a coal character, the need of 
men has been urgently felt. It was stated on Saturday by 
several of the leading coalowners that skilled colliers were 
| much wanted, and that though a large output had been 
maintained yet a great deal more could be done if there 
were more hands. 

Attempted Sale of Tin-Plate Works.—The extensive 
| tin-plate works of Messrs. T. W. Booker and Co., at Mel- 
| ingriffith and [Pentyrch, and some and land other property 
| belonging to the estate, were once more offered for sale by 
lauction, by Mr. G. Nicholl, of Bristol, at Cardiff on 
| Wedesday. The first lot put up consisted of the iron and 
| tin-plate works, as a going concern, together with the free- 
| hold and leasehold properties connected therewith, com- 

prising 513 acres, collieries, and about 2500 acres of | 
minerals. The auctioneer dwelt at some length upon the 
advantageous position of the works,{&c., but there was not | 
| a single bid made for the lot. 
Water Supply of Liverpool.—The ceremony of laying | 
| the foundation stone of the Vyrnwy embankment of the 
new water works at Llanwyddyn, intended to supply Liver- 
pool with water, was performed on Thursday afternoon by 
Earl Powis, in the presence of nearly 200 guests invited 
by the mayor and corporation of Liverpool, and a vast 
| concourse of spectators. The new works are known as the 
‘* Vyrnwy scheme,’’—pronounced ‘* Verniew’’—and take 
their name from the river Vyrnwy, a tributary of the 
|Severn which rises in the Berwyn mountains. 
|district (though not the immediate site of the Liver- 
|pool works), has long been known to engineers as one 
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of England, has been issued at Middlesbrough. From this 
it appears that the sales during the three months ending 
30th June last were as follows: Rails 7530 tons, plates 
97,148 tons, bars 16,537 tons, and angles 27,903 tons. 
The average price obtained for finished iron was 61. 2s. 2d., 
which gives 7s. per ton as the rate for puddling over the 
three months commencing on August Ist, and a reduction 
in other forge and mill wages of 2} per cent. upon last 
quarter. , 


Strike of Blast Furnacemen.—The blast furnacemen 
at the Lackenby and Coatham Works, Cleveland, struck 
against the reduction of 2} per cent in their wages under 
the sliding scale on Friday night, and on Saturday Messrs. 
Bolckow, Vaughan, and Co.’s blast furnacemen at Eston 
struck. By this action no fewer than 24 blast furnaces 
were stopped. On Tuesday the men at Messrs. Bolckow, 
Vaughan, and Co.’s, where there are }19 blast furnaces, 
returned to their works on the masters’ terms. 


Engineering and Shipbuilding.—Throughout the North 
of England the engineering establishments and the ship- 
yards are very busy. The shipbuilders are invonvenienced 
by the platers’ helpers striking on the Tees for an advance 
in wages, but this can only extend over a few days, as the 
platers themselves will help each other. 

Proposed New Steel Works at Middlesbrough.—Capital 
is being raised for the establishment of steel works at 
Middlesbrough on the Marshes in that town. It is pro- 
posed to issue 20/. shares to the amount of 200,0001. Half 
this sum has been subscribed. It is intended to produce 
blooms, rails, billets, tyres, &c. 

The Coal and Coke Tra des.—There is 
the coal and coke trades. 


no alteration in 


THe Marquis or Lorne’s Tour IN THE GREAT 


th NortTH-West or British America.—-By the invitation 
This | of the Governor-General of Canada, Mr. Sydney P. Hall 
will accompany the marquis during his journey. 
| 


; y- Mr. Hall 
was the special artist of The Graphic during the Franco- 


neers should have a chance, and that the work should be | affording peculiar facilities for the construction of water-| German War, and accompanied the Prince of Wales 


let in a number of contracts. 


Water Works Contract.—The Edinburgh and District 
Water Trust have let the contract for the construction of 
the Rosebery reservoirs on the South Esk to Messrs. Law- 
son and Best, contractors, Leith, whose estimate was 
29,7031. 12s. 9d. 

The Steamer Alaska.—This splendid steamer, built by 
Messrs. Elder and Co., for the Guion Line, and which 
stuck on the ways when she was being launched this day 
week, was successfully put into the water on Friday after- 
noon without the slightest hitch occurring. She now lies 
in Fairfield Dock alongside of the Russian turret warship 
Peter the Great, ready to receive her engines and boilers, 
&c., and get completely fitted for sea. While in position 
she was re-blocked, and the ways were prepared afresh, the 
work of lowering her to the new ways occupying from ten 
o’clock in the morning till three o’clock in the afternoon. 
The successful accomplishment of the launch removed a 
heavy load of anxiety off the minds of the builders and 
owners, as well as of the heads of departments at Fairfield 
Shipyard. 

The Servia.—On Saturday it transpired that the crank- 
shaft of the Servia, the new steamer for the Cunard Com- 
pany, had disclosed the existence of a flaw which would 
prevent the vessel proceeding on her voyage on the 13th 
proximo as had been intended. The shaft in question was 
made by the Lancefield Forge Company, Glasgow; and 
along with that fact a very remarkable circumstance trans- 
pired, namely, the existence of a flaw in the corresponding 
portion of the spare shaft, which was made at the 
Mersey Iron and Steel Forge, Birkenhead. A new shaft 
has since been ordered, and to-morrow no fewer than four 
furnaces will be at work on as many separate forgings for 
making a “‘ built’’ shaft, the crank-pin of which is to be of 
steel. 


NOTES FROM THE SOUTH-WEST. 

Avonside Engine Company (Limited).—Mr. Henry 
Spain, the official liquidator of the above company, has 
issued a circular to the shareholders and creditors, pointing 
out that there are in hand between 30 and 40 engines 
ordered by responsible purchasers, upon which about 50,0001. 
has been laid out, and upon which 50,0001. must be expended 
to render them saleable, and there are no available funds 
belonging to the company. He estimates that 20,0001. will 
be needed for wages and material before the money 
receivable under the contract can be collected, and there 
will be no difficulty in providing it if it is determined to 
complete the contracts. If the engines are not completed 
the materials used upon them must be sold as scrap metal, 
and the labour expended on them will be lost, and there are 
risks of penalties against the company for delay in com- 
pletion. A form is appended to the circular to be signed if 
it ~ \paaeeaaae desirable that the work shall be proceeded 
with. 

Gloucester.—Trade at the Gloucester Docks is quiet, and 
although things are a little brisker at Sharpness, ample 
room for improvement exists there. As an instance of the 
general depression it may be stated that the large ware- 
houses and sheds belonging to the Severn Ports Warehous- 
ing Company at Sharpness were a few days ago entirely 
empty. The timber trade is likely to maintain its position ; 
it is in the corn trade that the falling off is experienced and 
is likely to continue. 

Water Supply of Cardif.—The Water Works Com- 
mittee of the Cardiff Town Council, accompanied by the 
borough surveyor and two members of the ‘own Council, 
visited on Wednesday the site of the suggested reservoir in 
the Aber Valley, near Caerphilly. The visitors carefully 











works, and was mentioned by Mr. Bateman in his evidence | 


before a Royal Commission in 1867, as being suitable for 
the supply of London. Liverpool, under parliamentary 
sanction, has now taken possession of the district, and the 
works just commenced, alike by reason of their magnitude 
and the novelty of some of their features, are among the 
most important which have been undertaken in modern 
times. The embankment will be constructed of solid 
masonry with buttresses to give it support. The creation 
of this artificial lake is the principal feature of the works, 
which, when completed, will furnish a daily supply of 
52,000,000 gallons. 

South Wales Coal and Iron.—The shipments of coal 
and iron from all the South Wales ports for June were 
again large, and indicate that the increased demand, which 
was believed to be only of a temporary character, is of a 
more permanent nature. ‘The price of coal is advancing, 
in consequence of the desire to obtain coal, and save demur- 





| delay being caused by want of dock accommodation. 
| shipments of iron from both Cardiff and Newport were the 
| largest which have been recorded for several years. 


Newport.—There is no falling off observable in the steam 
coal trade. The shipments during the past week have 


}again been large, and there is every reason to look fora | 


heavy demand for some time to come. The Monmouth- 
|shire iron and steel trades have all through the recent 
| period of uncertainty maintained a satisfactory activity. 
| ‘Tin plates show no alteration. A good supply of iron ore 
has come to hand during the week ; quotations are with- 
out any appreciable movement. Last week’s clearances 
comprised 21,612 tons of coal, and 1701 tons of iron. 

| 


Cardiff.—For ready loading it is still a matter of great 
difficulty to secure coal. House coal remains fairly active. 
| With regard to patent fuel, however, there is room fora 
| little improvement. A good supply of iron ore has arrived. 
A moderate number of orders are in the market for iron. 
Last week’s clearances comprised 113,359 tons of coal, and 
660 tons of iron. The imports comprised 8795 tons of ore 
from Bilbao, other ports sending 4488 tons. 


Swansea.—The steam coal clearances for the past week 
were about an average. Patent fuel clearances show an 
increase of over 1000 tons as compared with the previous 
|week. In the metal department prospects are more en- 
}couraging, and greater confidence is discernible. The 
principal obstacle to an improvement is over-production. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Yesterday there was 
only a moderate attendance on ’Change at Middlesbrough, 
although it was widely known that no fewer than 24 blast 
furnaces in Cleveland were inoperative owing to the strike 
against the reduction of 2} per cent. in wages under the 
sliding scale. It was generally believed that the strike 
would not be protracted. As might be expected prices 
were rather firmer, No. 3 Cleveland pig being quoted 
37s. 6d. per ton, and in some cases for prompt delivery 
3d. more was obtained. Messrs. Connal and Co., the 
warrant storekeepers here, had a stock of 182,312 tons, 
which is an increase of 1337 tons since Tuesday last. 
The chief topic of conversation on Change was the probable 
duration of the strike. 


The Finished Iron Trade.—There isan improvement in 
the finished iron trade, and prices are better. To-day 
(Wednesday) the report of Mr. Waterhouse, of London, 
the accountant to the Board of Arbitration for the North 





|} rage, but the collieries are not yet working full time, the | 
The | 


throughont his Indian tour as private artist to His Royal 

| Highness. Sketches of the scenery and incidents en route 
from Mr. Hall’s pencil will appear from week to week in 
The Graphic. 





AMERICAN Toots.—The Putnam Machine Company, of 
Fitchburg, Massachusetts, has closed a contract with a 
Californian railroad for the largest order of railroad tools 
ever taken by the company. The order includes engine- 
lathes, double-headed driving wheel lathe, one driving 
wheel lathe, one car wheel borer, one 13-in. stroke slotting 
machine, one 150-ton wheel press, and one 300-ton wheel 
press, a 14-in. stroke shaping machine, two goose-ncek 
drills, bolt cutters, one 100-horse power steam engine, six 
Putnam forges and many smaller tools. 





NORTHERN Pactric RArLroav.—The Northern Pacific 
construction corps are making progress. If within bounds 
of human possibility, the line will this year be completed 
to Pompey’s Pillar, on the Yellowstone, which is 200 miles 
west of Glendive, and 40 miles east of a small settlement 
called Coulson City. If this is accomplished, 240 miles of 
road will virtually have been constructed since spring. A 
portion of the Rocky Mountain division has been decided 
upon from the mouth of Little Blackfoot Creek to the 
town of Missoula. There are no fewer than fourteen 
surveying parties in the field at the present time. 








AMERICAN BripGE BuiILtpinG.—A contract for a new 
bridge over the Hudson at Albany, New York, has been 
awarded to Messrs. Clark, Reeves, and Co., Phoenixville, 
Pennsylvania. The bridge will have a draw span 400 ft. 
long, and two fixed spans of 353 ft. each, and will be a 
double decked bridge, with two railroad tracks on the 
upper deck and a roadway for vehicles on the lower deck. 
There will also be two sidewalks outside the trusses. The 
Phoenix Iron Company has signed contracts for the next 
four months for bridgework representing between 8000 
and 10,000 tons of iron. The company bas bridges in hand 
for the Delaware, Lackawanna, and Western Railroad, 
the Great Western Railway of Canada, Morgan’s line and 
Huntington’s railways in Texas, the Mexican Railway 
Construction Company, the Philadelphia, Wilmington, and 
ee Railroad Company, and the Old Colony Rail- 
road, 





THE RAIsInG OF SUBMERGED VESSELS.—A number of 
gentlemen interested in the question of raising submerged 
vessels assembled yesterday at the works of Messrs. Clark 
and Standfield, Lambeth, London, to witness some experi- 
ments with an invention styled gripping camels. ‘The 
special merit of this contrivance is that it does away with 
the necessity of placing chains or cables under a vessel, 
and so prevents the possibility of its being cut in two or 
irretrievably damaged in the process of lifting. The camels 
fit to the side of a ship, “‘ gripping’ it, in fact, with as 
much force as may be deemed necessary. ‘The apparatus 
is not unlike a saddle with a huge dome at the top of it, 
this dome being filled with water to make it sink, and 
charged with air to make it and the burden attached to it 
rise. The sides of the saddle are fitted with large bags 
of india-rubber, outside of which there is strong chain 
armour. The whole weight of the suspended vessel bangs 
on this chain armour and not on the bags, which are sur- 
rounded by a strong network of rope to relieve the pres- 
sure. These bags are inflated at the same time as the 
dome, and the pressure thus obtained fixes the grippers to 
the sides of the submerged vessel. The experiments yester- 
day were on a limited scale, but they served to explain 
the principle of the invention. 
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“ENGINEERING” ILLUSTRATED PATENT RECORD. 


CompiILep By W. LLOYD WISE. 














APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 
JULY 18, 1881. 


In the Cases of Inventions communicated from Abroad | Dates.) 
the Names, &c., of the Communicators are given in || —— 


Ttalics after the Applicants’ 








Names. 





ABBREVIATED TITLES, &c. 


| Band saw machines. 


| 


| Converting bicycles into tricycles. 


} 


_ NAMES, &o., 
Dates OF APPLICANTS. 
1881 
July 
12 
$042 | A. Dodman, King’s 
yon, and WN. G. 
Kimberley, London, | 
043 | G. J, T. Barrett, Lon- 
don. 

8044 | McKenzie. Grant. 
3045 | J. Broadhead, Hud- 
dersfield. 

3046 | T. Coulthard, Presto n. 

3047 | L. Bensel, Iserlo! 

3048 | Barlow. Baudouin 

3049 | Haddan. Woolley, 

0050} J. A. King and J. 
Little, Dublin. 

8051 | G. Wilson, Westmin- 
ster. 

3052 | D. Greig and R. H 
Shaw, Leeds 

8053 | L. Jacobson, Berlin 

$054 | A. Denjoy, Auch, 

| France 
$055 | C. M. Scott, Dalkey. 
6 | Clark. £ibers. 











| C. Lion, London 


Lake. Suker. 

Ingleby. Pechar 

W. H. Brown, Shef- 
field 


W. E. Wiley, Birming- 
ham. 


|. D. Ekman, 8w 


jan 


den. 

| Jensen. Rasmussen 

A. Scott and J. D. 
Scott, and T. R. 
Ogilvie, Gree meek. 

Brydges. Mer 

H. Robinson Bolton. 
. Gilmore, Norwood, 
and 4 R. Clark, 
Peck 

R. 4 pon a Lon- 
a . 

Lake. Wittamer 

Kil 


J. Ro obert son, 








mingham. 


>. F. Claus, London 


D. Graham, Glas- 
gow. 

Haddan. Dek i 

M. C. Denne E ast- 
bourne, aud T. J. 
Denne. Rei H.] 

Lake. eae 

H. 8. H. Shaw and 
E. Shaw, Bris tol. 

Lake. Mitche , 

J. Cornforth, and E. 


Burton, Birming- 
bam 


J. Clayton and T 
Richmond, Burn- 
W. Dawes, W, H.& 


D. Thompson, Leeds. 


J. Long, Reading. 
J. Long, Reading. 
R. J. 3. Joyce, Lon- 


Stockton- 
Clark. JZravers. 

J. V. Jones, Saltley. 
Whiteman. Martin 


J. H. Fraser. Brom- 


nan, Bir- 


&c. 
| Machin +3 for 


Printing on envelopes. 
Shuttles of looms. 


Spinning and doubling. 


lce-spur for boots and shoes. 
Circular combing machines. 


Electric lamps. 
Glass furnaces or tanks. 


Causing force to effect motion to a 


hody, 


Winding e nei nes and wagons. 


Telepho 
phous. 
Bruoms and brushes. 


Disinfecting apparatus. 
Treating fluid slag. 
Boots and shoes. 
Journal bearings. 


Jiwation), 


ns, transmitters, and micro 


(Compete speci- 


vonveying goods from railways into 


ships 


Trueng up and finishing round bars, 
& 


Ever- pointed pen 


cil cases. 


Treating wood for paper-making. 
& 


Manufacture of yeast and vinegar. 


Drying sugar. 


Propelling sh ps 


Mules for spinning and doubling. 


Inducing an outward draught from 


chimneys, &c. 


Flexible strips for stays, &c. 


Manufacture of gas. 


Boots and shoes. 


Automatic self-clamp paper cutting 


machines 


Compositions containing pyroxiline 


or nitro-cellulose. 


Lamp casings for electric lights, 
&c. 


Turbines for man ufacture of sugar. 


Locking and 
signal and point levers. 

Purification of alcohol 
or molasses. 

Speed indicators for 


cakes, 


from beet 


unlocking railway 


root 


velocipedes, 


manufacture of 


Open firegrates and range3. 


Looms. 


Water-closets 


| Food for cattle. 


ley-by-Bow, and E. | 


J.C. _ h, West 
minste 
F. D. " Schreiber. 
Ipswich. 
T. R. and T. W. Har- 


ding, Leeds, : 
F. Brig- 


Craven, 
house. 

W. A. and D ” 
Gibbs, Chingfo: 


Allison. Widmer. 


W. Mather, Salford, 
and F. M. Lechuer, 
Columbus, 0 hio. 

L, Dee, Loudon. 

De Pass. Blank and 
Garnier, 

Guitermar. 

Lake, 


Tower, 


Armstrong. 


Food for cattle. 


Fasteuing for purses, &c. 


Alarms for road vehicles. 


Hammocks. 
tion), 


Metallic tubes and rods. 


(Complete 


and urinals. 


specifica- 


Steel from the residuum of pyrite 


roasting furnaces, &c. 


Heating water or other fluids by 


steam. 


Ladies’ saddles. 


Fluid meters. 


Tentering and drying machines. 


Drying machinery. 

Propelling ships, and 
their buoyancy. 

Mining machines. 


increasing 


Decorating the covers of books, &c 
Sorting aud breaking the waste of 


wool, &c. 
Pencil case or holder. 
Cutting screw threads. 


| Nos. | 


and 


July 
15 
$100 
3101 
July 
16 
3102 
$103 
3104 
$105 


NAMES, 
OF APPLicaNts, 


Lake, Kellogg. 


W. Parsey, Brighton. 


A. T. King, Notting- 
nam. 
R. F. Fairlie, West- 


mi aster. 


G. = Simmons, Lon- | 


R. Jones, Abercarn. 
T. Grason, Emley. 
Haddan. Lebreton, 
Haddan. Poitevin, 
L. De la Bastide, 
Grignols Dordogne. 
W. H. Howorth, Cleck- 
heaton. 
C. M. and J. A. 
Elstob, London. 
E. Ormerod 
Higson, Atherton. 
E. Eteve and C. 
Lallement, Paris 
Lake. Achieder and 
Polzer, 


Wirth. Mack, 


G. Furness and J. 
Robertshaw, Man- 
chester. 

A. Christophe, Liege 
C. Saunderson, Kul- 
burn. 
J. Wood, 

fon. 

Brandes. J/arbeck d 
Hasperg, 

G. W. Hart, Portsea. 

St. G. L. Fox, West- 
minster. 

E. Edwards, London. 


Newport, 


J. Robertson, Kilburn. 


W. Allan, Sunder- 
land. 
Engel. £mpson and 
Co 
Greenwood. Sciiile. 


T. Singleton, Darwen. 


J.J. Walker, London. | 


Lake, Morrell, 
Lake. Burden, 


and J. | 


ABBREVIATED TITLES, &c, 


Utilisation of carbonic acid cal 
and gas for obtaining motive 


Automatic railway brakes. 


| Cc, 
7 for the soles of boots and 


8D0e 


8. 
| Horseshoes and studs, and rails for 


same 


Heating apparatus. 
Scouring and cleansing. 


Firearms. 


Packing dry goods. 


buretted air. 


Roofs. 


| Apparatus for flushing water-closets, 
| &e. 


Boots and shoes. 
Lamps and fittings for carriages. 


Internal stoppers for bottles. 
Steamships, &c. 
Making bread from “whole meal,” | 


Propelling tricycles, &c. 
Exhibition of goods in shops, &c. 


E. | Engine, operated by hydro - car- 


| Raising, holding, or lowering Llinds. || 2 


| A register for games. 


| Washing machines and kiers. 


Range finder. 


Electric bridges for lamps. 


Apparatus for making ice. 
Boots and shoes. 


Machinery for drilling the shells of | 


boilers. 
Boiler tubes. 


Silk-dressing machinery. 


Looms for weaving. : 
Apparatus for the mechanical re- 


production of sound. 


| Evaporating apparatus and process || 


for sugar-producing juices, &c. 


Shoes for horses, &c. 


GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 


For Particulars, see Corresponding Numbers in Lists of 





2330 
2346 
2360 
2378 


2392 


2430 


Applications for Patents, 


1.—Announced July 15. 











Name. Name. Name. 
Imray Rogers. Elliott, 

( Poullain- Bourne. Bruce, 

Dumesnil. Roth, Thornton. 
Haddan Clark, Torr. 

(Tisserand (Gessner). Smith, 
Haddan Clark (Sorel). Kinnear. 

(McKenzie) Brockelbank, Lowry. 


Cooman and 
Daliard. 
Allender 
Fontaine. 
Bottomley. 
Walker. 
Nokes. 
McKinley 
(Cockerill). 
Wirth ( Weber 








and Com- | 2688 

pany). 2692 
Hibbert (Sa- 

ver brev). 
Bottomley. 2694 
Russell. 2698 
Laugbrin. 2704 
Gilbert. 
Dixon. 2708 
Suge 


Reduie 
(baries). 
Beaumont & 
Wetman. 





Massey. 

Fraser, 2867 

Wilson 2869 
(Richter). 2871 

Cox. 2873 

Brandes. 

Whelan, 

Hitchen. a7 

Wilson. 2879 


Blaikie. 





Groth (Levi). 
Guest and 
Court. 
Delcambre, 
Grimshaw, 
Lafargue. 
Pearce. 
Ramu. 
Damman & 
Cassard. 
Hudgell. 
Engel 
(Schlothke & 
Hesse). 
Bulpitt. 
Heinke. 
Walters and 
Pickering. 
jrowne 
( Wenseh), 
Lines 
Belicard, 
Piffard and 
Giming- 
ham. 
Potter, 
Clark. 
Tranter. 
Wedekind 
(Imperatori 4 
Buelowius). 
Harding. 
Tyer. 








2899 
2901 


2903 
2905 
2907 


2909 








Parkes and 
Westwood, 
Von Uliner. 
Haley and 
vinder, 
Lovedee. 
Martin. 


Mills (Farmer, 


Farmer, and 

Farmer). 

Nicholson -& 
Mather. 

Kay and 
Heywood 

Farrall, 

Von Naw- 
rocki 
(Englisch). 

Watson. 

Haddan 
(Salva). 

Bonneville 
(Alfieri). 

Simmo.s, 

Grant. 

De Pas: 
(Kor.ing). 

Hargreaves 

and Ingiis. 

Louis, 

Soult (och). 

Doliman. 

Bell. 

Harding. 

















No. | Name 
|| 1881 
1030 | Paterson. 
10%8 | Elms, 
1184 , Berly (Lang- 
1} lois). 
H 2208 | Davey and 
\| Fabian. 
| 2236 | Wirth 
| (Brumm aud 
1 | Luft). 
| 310 Mather, 
| 2440 | Arbenz. 
i] 2650 3rown. 
|} 2690 | Alexander 
1] (Desprin). 
|| 2710 | Holt. 
| 2716 | Justice 
(Hyatt). 
}| 2718 Corteen and 
Cooper. 
2720 | Petrie. 
2722 Lake (Cope- 
land) 
Jeffs. 


Kerridge. 
Bories and 
Tostuin. 





2732 Robertson 
2754 Brewer. 
2737 ~—séRiley. 
| 2738 Jensen 
( Tholander) 
2740 Haslam, 
2742 Lake 


(Chambers) 


2744, Laurent and 
Brand. 
2746 Cuthbert, 
2748 | Cliffe and 
Ainley. 
2752 ~Voeux 
( Wagenen). 
2754 Lake 


(Pozndngski) 
Cuchrane. 
275 Smith. 
Whittle. 
Barnby. 


2762 


it L.—Annownced July 19, 


No. 
1881 
2766 
2770 
2778 
2780 
2782 


2784 








Name. 


Allison 
(Judd), 
Courtenay. 
Cooke and 
Mylchreest 
Barlow. 
Newton 
(Société 
Universelle 
d@ Electricit¢ 
Tommasi). 
Thomson 
(McWilliam, 
Hogel, and 
Foster). 
Carder. 
Mills( Million) 
Von Naw- 
rocki (Swie- 
cianowski & 


| Adamozewski) 


Dalzell, 
Beck ( Mouret) 
Sharp. 
Bennett, 
Herd, and 
Walker. 
Drey. 
Gedge 
(Bogard), 
Engel (ve 


& Wilhelm). 
Payne. 
Lake (Petzold) 
Geddes and 
Sword. 
Fenwick and 
Cochrane. 
Claus. 
Lake (Jebb & 
Jebb), 
Topham, 
Paterson. 




















No. Name. 
1881 
2848 = Lorrain. 
2850 | Cox. 
2915 Abel 
(Mannlicher). 
2949 | Birkmyre. 
Ye Adams, 
Immische, 
‘ Baker, 
2957 | Redfern 
(Clarin), 
2959 Ramsden, 
2961 | Beechey. 
2965 Lake (Bor- 
gognon). 
2967 | Wastflield. 
2971 } Redfern 


( Terstegen.) 





2975 | Pagan and 
| Hore. 
2975 | Johnson. 
2977 | Mawley and 
| Hawley, 
2981 | Brewer 
| (Smith). 
2983 | Meek. 
985 | Gibson. 
2987 | Johnson 
(Golay). 
2989 | Hopkinson, 
2991 | Kelsey. 
2993 | Allport. 
2995 Brown and 
Saunders, 
2999 Lake 
(Godard). 
3001 Terrell 
(Chapleau 
and Smith). 
3005 Bottomley 
and Moles- 
worth, 
3009 | Webb. 
8011 | Sharman. 
3013. Johnson 
(Powell and 
Harper). 
3015 | Lake (Greb). 





| INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
COMPLETE SPECIFICATIONS, 


For Particulars, see Corresponding Numbers in Lists of 


Applications for Patents. 


} 

















No. | 



































No. Name. No. Name. Name. 
1881 1881 1881 
3041 Murphy. 3058 | Lake (Baker).} 3086 | Clark 
(Travers). 
i] 
1 NOTICES TO PROCEED, 
1,—Time for entering Opposition expires Friday, 
August 5, 1881, 
No Name No Name. No. | Name. 
1881 1881 1881 
918 Barlow 1104 | Ladd 2347 | Smythe, 
(Krause), (Dederick), | 2354 | Schneider .- 
1005 Specht 1163. Alexander (Dette). 
(Harbeck & (Cadwell). | 2391 | Solvay. 
Hasperg). 1196 Dade. 2 Elder, 
1033 Hunter 1215 Imray (Saint-] 2 Mossberg, 
1035 | Courteen. Yves). Llewellin. 
1036 = =Johnson 1257 | Pitt (Zspeut). | 2504 | Siemens. 
(Pernot). 1258 Davidson. 2528 | Dixon, 
1038 Lake 1282. King. 2543 | Boult 
(Edwards), | 1284 Cheesbrough (Higgins). 
1052. -~ Proctor (Haskell). 2548 | Gilbert 
1065 Bateman. 1306 | Sumner. 2572 | ieuten 
1066 | Tidcombe. 1353 | Ritson (Hussey & 
1069 , Pool. (Ritson). Dodd). 
1072 | McDonald. 1380 | Crowther. 2636 | Cox. 
|| 1076 Charltonand | 1510 | Hocking. 2793 | Seymour. 
1} Wailes. 1815 Sutcliffe and | 2807 | Ranyard and 
|| 1077 | Slimon and Sutcliffe. Fleming. 
1] Whyte. 2017 | Solvay. 2813 | Lee. 
|| 1079 Deschamps. | 2113 | Solvay. 3041 | Murphy, 
| 2268 | Lake (Kiss). } 
Il,—TZime for entering Opposition expires Tuesday, 
August 9, 1881. 
1881 1881 1881 
529 | Greenhill, 1190 | Engel (New 1331 | Livesey. 
1030 | Paterson. York Ham- | 1373 | Witt. 
1107 | Lake (Barda), burger 1375 | Eames and 
1116 | Légé. Gunmi- Mec t{ntosh, 
1118 | Binney avd waaren 1587 Bradford. 
Blyth. Compagnie).{ 1402 | Kettle, 
1121 | Hope. 1222 Monks. 1406 | Lysaght. 
1137 | Engel (New | 125 Henderson 1439 Westwood & 
York Ham- (Platonoff). Wright. 
burger 1243 | Newington. 1455 Wood. 
Gummi- 1260 | Gedge 1631 | Acaster, 
waaren (Rosenthal),} 1698 | Von Naw- 
Compagnie), 1305 | Fleck and rocki 
1146 | Sweet. | Fleck (Schultz). 
1155 Payne. Lake 1897 | Barlow. 
i | 1178 | Walker. (Létrange). 12377 | Digby, 
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PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 


DUTY OF 50’, HAS BEEN PAID AND REGISTERED. 






























! 
No, | Name. No. Name. 
1878 1878 
2775 | Crabtree 2938 | Newton and 
2776 | Weldon. Newton. 
| Lawrence 3004 | Tweedale & 
| (Lockwood). Tweedale. 
2800 | Willis 2829 | McCrea and 
2809 | Orchar and Cowper. 
| Graham. 2844 | Castleden. 
2815 | Cranston andj 2854 | Vickers and 
Culpin. Knowles. 
2846 | Harvey 2856 | Hunt 
2863 | Baldwin. 2869 | Whitworth. 
2916 | Tweedale & 2870 | Wood 
Tweedale, | 2881 | Burrell and 


Edwards, 





No. 


‘1878 


2990 
3018 | 
3231 


2871 


Name. 





Godwin. 
Stillwell. 
Gwynne, 
Clark 
(De Romilly). 
Barlow 
(Vimont) 
Clark 
(De Romilly). 
Siemens 
(Siemens and 
Von Alte- 
neck). 


PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 


DUTY OF 100/. HAS BEEN PAID AND REGISTERED. 





Name. No. 

| 1874 

Schloss. 2516 
Glover. | 


Abel 
(Roberts). 








No. 


1874 
2524 


Name. 


Brereton, 




































































rated in the usual processes of cleaning iron and steel wire, &c., 
is collected and utilised as fuel. Describes suitable apparatus. 
(Complete specification deposited, but the invention did not proceed to 
the Great Seal. October 26, 1880), 


4548. Separating Iron from Animal Charcoal, 
Sugar, and Saccharine Liquids, &c.: D. Mac- 
Eachran, Greenock. (24).—The iron is detained by magnets. 
Several arrangements are described. (Void. the patentee having 
neglected to file a specification, November 6, 1880). 


4652. Apparatus gor gy = pe Smoke, &c.: 
J. Teale, Holbeck, Yo (2¢.]—There are two bridzes 
in the flue, and between the cor air is admitted every time the 
door is opened, the supply being gradually cut off by the action of 
a pendulum. Beyond the bridge is a piece of glowing firebrick. 
( Void. the patentee having neglected to file a specification. November 


11, 1880). 
4675. Folding Couch, &c.: A. and E. Lloyd, 
London. [fd. 5 Figs.}—The upper part is hinged to the frame, 


and each part carries a spring seat. When opened up to form a 
bed the back of the couch stands onthe floor and forms a con- 
tinuous support for the extended side. (November 13, 1880). 


4686. Railway Signals: W. W. Biddulph, East 
Sheen, Surrey. (6d. 12 Figs.|—The first part of this inven- 
tion is designed to afford at each signal-box an approximate indi- 
cat on as to the position of any train between that box and the 
next in either direction. Along the line there are placed at 
intervals levers which, by the depression or deflexion cf the rail 
by a passing train, complete an electric circuit and operate an 
apparatus in the cabin. This apparatus comprises a disc with as 
many teeth or stops around its periphery as there are sub-sections 
of line. Itis driven by clockwork and controlled by an electro 
magnet which lifts a detent, and allows the dise to revolve from 
one stop to the next every time that a current is sent by the 
depression of a contact lever, consequently if the stops are 
numbered in correspondence with the sub-sections, their position 
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| is an indication of the progress of the train. A modified form of 
No. Name. No, | Name. No. Name. PATENTS WHICH HAVE BECOME Vor. apparatus, in which a number of coloured discs are used in place 
anni —| —_— 1.—Through Non-Payment of the Third Year's Stamp Duty of 501, | of the driven disc, is also described as well as means for audibly 
1881 1881 1881 | : — _—_—_—T———====_ | signifying to the signalman the position of the semaphore and the 
494 | Freach. 2757 ~~ , and | 2917 | Von -_— No ‘tome No. Name No Name movement of a train past it. (November 13, 1880). 
2525 | Johns‘on. oy’ rocki ~—— 2 | “ E ¢ 
2580 | Webster. 2825 | Hunt (Aine). (Englisch). = > 1878 4754. ~~ aD Gear. at R. ti Wotherspoon, 
2592 | Lake (Clark)] 2851 | Lake (Wood). | 2947 | Lake 1878 1878 m Liverpool. (6d. 4 Miys.)—The illustration shows a spring 
onan ai 2871 | Tranter (Dresser) 2657 | Graddon, 2699 | Hugentobler. | 2729 | Simon buffer to be interposed in the rudder chains to take off the effect 
aed (Davies) aa Tyer 9959 | Ramsden. 2659 | Millmann, |2701 | Hamer. (Jorissen). | of the concussion of the waves on the helm. D D" are plates slid- 
2660 | Clark ke! 3007 Thompson 2670 | Conradi Hamer. 2732 | Smith i ‘ 
Gessner’) ( Mower). (Baeschlin), Kux. (Mfargotin), 
(Gessner). } 2672 | Morgan- Boulton. 2733 | Lloyd Wise 
— —— ——_ Brown Harris. (Droncke). 
(Penon). Pettitt, Robley. 
PATENTS SEALED. 2674 | Latapie. Hookway. Pieper. 
2675 | Reece. West, Stur- Finch and 
I.—Sealed July 15, 1881. 2677 | Dobson. geon, and Fletcher, 
2 Butler. Sturgeon. | 2739 | Mewburn 
-- ———_——— ,-- — TT Gage 2713 | Clayton and ( Weston). 
No. tie No. Mame. No. Meme. aes A eine — 2741 | a me 1c, | ing on guide rods C'C' and held apart by the spring F, H Hare 
—— 1 a yore 2681 Raltenbach 2714 | Ty nee ‘ nd Bone ’ | wheels to run on the deck. The square part G limits the motion 
1881 1881 : 1881 ' . so pesery eran Ae 2719 on ean). = the spring and saves it from ove 4, — asic m. B B are eyes 
216 | Dyson. Bll a j 1726 oe ‘ (Von Negri). (Wallerstein| 2746 | Morgan- or the attachment of the chains. (November 18, 1880). 
SFT el css | Beandee 11706 | Rommere | 2002 | Paige. and Sohn). | Brown 4768. Decoration or Ornamentation of Glass 
324 | Pollock and | 326 “(ate ed ™ yoo : Stobbs and 2722 Danckwerth | (Muybridge). | for Panels of Grates, &c.: J. Couper, Glasgow. 
aa seeley 366 wi orney ye m B ( “<n —_ i Poole. and Kohler} 2748 | Crabtree and | (2¢.)—The design is engraved or laid on the back of the glass and 
oe ane. bis ~ — "a 7 2692 | Siddeley and | 2723 Lake Lister, | the ground filled in with colour. (November 19, 1880. The patentee 
230 | Ms art a and eva wen Beins). 1862 | Ls os * CHT . Dearn. (Johnson). 2749 | Dufrené having neglected to file a specification). 
me. ora | ehmenn).| | worthy | 2008 | Fishes. 2724 Main. | (Marmonier). | 4777, Slicing Machines: A. C. Herts, Lond 
234 Fawcett. eas Ro ee 912 Pe - 2695 Mackay. 2725 | Lake (Staes). | 2752 | Clark lw. He ts, Brook md New York). éd. 3 Figs The ot ndcon. 
235 | Mackle. as togers and | 1912 _— 2696 Pieper 26 | Ashlin and | (Moore). | ¢ y 2 t gs.|—The object to be 
247 | Winterhoff Rogers. (Beaudry, Faber) Asbridge 753 | Ching. | sliced is laid on a table and fed up to a reciprocating inclined 
and Webb.| 436 Poirson. Beliveau, (mee. - _ ee | blade fixed to a vertical slide. (November 19, 1880), 
253 | Gumpel. 473 Alexander Hoitt — ———_—__—_——— 4786. Teapots, &c: W. H. Andrew, Sh 
on ; conned ; : . effield. 
260 | Turner, (White and Bi to i Il.—Through Non-Payment of the \e Seventh Year's Stamp (2d. |—A stirrer is provided to agitate the contents, and a heater, to 
| Lamplugh, _ a e I a Duty of 1001. | be filled with hot water, to raise the temperature when required 
| _ & Brown. ove arcing. 1914 sake _ ——___——— —- | (Void, the patentee having neglected to file a specification, November 
271 | Allison 728 Pieper (Boynton). 7 : 7 2 19, 1880), 
(Clairac, (Sprenger). | 1944 | Klein. No. Name. No. Name. No. Name, } 
Millot, et | 757  Andersonand] 1962 | Haddan ——y — co Reg | ee ome for ae | ery of Paper, 
Berger). Airy. (Peck). 7 c.: J. Davies, Bermondsey 4 he object of the 
277 | Brandon 796 Bland. 1977 | Oram. 2316 Morrison Haseltine 2405 Court. | apparatus is to facilitate the operation of folding, to secure the 
(Hastings, 1095 Condy. 2042 | Hornsby and 2 Alleyne, (Bate). 2412 Johnson foided parts together when required by metallic adjustments, and 
Holbrook, 44 1186 Husberg. Money, Wallace. 2354 | Groves. (Disston). | to turn the edges of the folded sheets, In the absence of drawings 
Goddard. 1268 Thompson. 2134 | Gazeley Lascelles. il | Bremme, 2415 | Mellor, | the arrangement cannot well be understood, (Void, the patentee 
283 | Turton and] 1272. Lake 2206 | Clark Dening and 32 | Bonneville Wigzell, & | having neglected to file a specification. November 19, 1880) 
| Roberts. (Splitdor/) (Hammer- Dening. (Couteau). Pollitt. ’ 
285 | Livesey. 1639 Deucker. stein», Gadd Bean 2416 Morrell, | — {nant ag er Release and Tram 
r ’ a << . Py, estminster. 
288 | Richardson. Dean, Barton. Liston. Parkinson, | [34,” 35 Figs.)—Has for object the economical enlargement of the 
, Empson and Taylor. & Parkin- prnsdraesige - J : SP hes rina 
Raoul P | . Johneo aos bearing surfaces of sleepers and rails. The sleepers consist of 
Ponce “HHill). 2420 ‘nan | thin metal plates, in the form of equares or paralielograms, placed 
—_ 9 rot : nine Reema | diagonally under the rails, a cross tie being fixed to the underside 
I1.—Sealed July 19, 1881. (Girard) (McCune). | of the plates. The rails ‘are formed of two rolle sie plecea 
- = area __— | fastened together, their bearing surfaces may be cullelemtis wide 
. . 2 to be laid on soft sleepers and secured thereto in the usual manner. 
No. Name. No. Name. No Name. NOTICES OF APPLICATIONS FOR LEAVE TO FILE DISCLAIMERS Tha celle Gir be teneed wilh th0-en 
7 e »2 forme ( gie pieces and a renewable 
queen oe oe AND MEMORANDA OF ALTERATIONS. head. (November 20, 1880). 
1881 1881 ee R. J. Hutchings, Treforest, Glamorgan, apparatus for heating, | 
248 | De Pass 352 | Howard and | 1350 | Williams & | pickling, and swilling metal plates. No. 1171 of 1876. Notice of | 4938. Gas Stove for Heating and Ventilating: 
(Kérting) Neale Morris. opposition must be left at the office of the Attorney-General, 1, lw. Wyman, Gloucester. (64. 3 Figs.]—The stove contains 
249 | De Pass 407 | Kenyon. 1384 — : New Court, Temple, before July 22. | four . meentric me er shells , The ry —_ of combustion 
| (Korting). 432 Lake (Holcombe). R. W. Wallace. Battersea, ani C. F, Claus, London, = | circulate on one side of the cylinders and the air to the other. 
‘ ° Pa « seen London, purification pene oe " 
= — ar | on hray. | 1548 | Ramsden. _ | of gas, and utilisation of bye-products, No. 272 of 1877. Notice of | | (November 27, 1880) 
roa i 7 453 Shonte gg = Poona al opposition must be left at the office of Her Majesty's Solicitor- 4964. Velocipedes, &c.: J. C. Garrood, Faken- 
} (Konigstieb) 492 Regeains 1795 | Schon . General, 3, Harcourt Buildings, before July 25. j ham, Surrey. (54 17 Figs.\—Relates (1) to the pedals; (2) 
0 4 . ve - ‘ peri a - <3 1 i Y vu , _ 
297 | Lenzberg & (Kordig). (Leugfyen) R. W. Wallace, Battersea, and C, F. Claus, London, purification | ~s See ae ee Sia ag oe gored 
| Lenzverg. 504 | Boydell. 1796 | Morris. of gas, and utilisation of bye-products. No. 2362 of 1877. Notice | (4) t0 holioy ony vig. ede styrene es it eT Mining 
302 | Lake 506 | Glaser 2115 | Careless of opposition must be left at 3, Harcourt Buildings, Temple, before Se ee ee ee (8) to the ad 
(Frobeen). ( Vautherin). | 2179 | Dixon July 25. J = ene sig ate 
804 | Werdermann] 571 | Mestern, : (Koenig) arenes 5062. Steam Engines, &c.: J. J. Miller andG. J. 
305 | Henderson 673 | Adams. 2217 ake Tupp, Hammersmith. [id 8 fiys.})—The object of the 
(André and 693 Nordenfelt. (Delany). ag Siar ae rar invention is to reverse steam engines by making the inlet and outlet 
Legrand). 759 Thompson 2283 | Clark (£dge). DURING ’ 1. passages to the cylinder mutually interchangeable so that the 
308 | Wetter (Laliemand). | 2303 | Clark Abstracts marked with a * relate to applications not proceeded | inlet when the engine is running forwards becomes the outlet 
(Rollier). 775 | Abel (Hol/y) with. The number of Views given in the Specification Drawings | when it is running backwards. The illustration shows the simplest 
322 | Cullen (Loiseau & is stated in each case after the price; where none are mentioned | form of the reversing gear. A isa four-way plug whose oritices 
337 | Hinks and Germeuil- the Specification is not Illustrated. B, D, E, and C are respectively steam inlet, steam outlet to the 
Hooper ana Where Inventions are communicated from abroad, the Names &c., of the | = — — —_ eb sen — a ~ : eo 
outlet; 18 & piston distributing Vaive oO he ordinary type. As 
, penn neni saa -. —_ dat 38. C t treet. Ch | Shown the steam enters at B, traverses D, enters the main yalve 
Copies of Specifications may be ained at 38, Cursitor-street, Chancery- 
FINAL SPECIFICATIONS FILED. lane, E.C., either personally, or by letter, enclosing amount of price 
July 9. 1881, Nos, 110, 113, 115, 120, 126, 142, 156, 184, 242, 267,] 7"4 POst49® and addressed to MR. H. READER LACK 
982, 1100, all of the year 1881. 1877 
11 ., 121, 123, 127, 131, 132, 133, 139, 154, 282,509, all | 2909. Controlling by Sound the Transmission 
: of the year 1881. of Electric Currents and the Reproduction of 
13, » > 194, 137.145, 147, 150, 153, 155, 163, 178, 186, Corresponding Sounds at a Distance: The 
' 8, 23 9. 290, all of the year 1881 : United Telephone Company. (£dison's Patent). ‘6d)}- 
13 oan 32 163, 165, 166, 167 169, 171 176. 198 Several parts and modifications of the apparatus are dropped. and 
~ 7 6. 289 ail of the year —  *“ | twenty-six of the thirty claims are disclaimed. (Disclaimer and 
14 180, ist, 182, 189, 190, 191, 193, 195, 197, 203, | ™¢ morandum of alteration, February 10, 1880). | 
265, 207, 209, 257, 449, all of the year 1881. 1880, 
15, » » 199, 300, 204, 208, 210, 211, 216, 218,277, 317,] 4359. Cleaning Iron Wire, &c.: W. Hewitt, 
766, 1970, all of the year 1881. Trenton. N.J., U.S.A. (4d. 3 Figs.)—The hydrogen gas gene- 








| and is just about to pass by the port H to the cylinder. If the 
| plag were turned one quarter round, the course of the steam would 
| be from B, through E, and into the port G, thus reversing the 
| motion of the piston. Three modifledarrangements are also shown; 

(1) the four-way cock is replaced by a D siide valve; (2) two slide 

valves with relatively reversed ports are cast side by side and can 
| be traversed by a lever across the valve face or seating, so that 

either covers the ports and controls the distribution of the steam ; 
| (3) a piston valve has oppositely arranged ports on its upper and 
lower surfaces and can de rotated on its axis to bring either set 
into action. (December 4, 1880). 


5064. Apparatus for Regulating the Flow of 
Gas to Burners; T. Thorp and R. Tasker, Prest- 
wich, Lanc. (id. 3 Figs] -A floating valve is raised by the 
gas and closes the passage when the pressure below it is too great. 
(December 4, 1880). 


5079. Calipers: A. Scott, London. [6¢. 5 Figs.Jj— 
For the purpose of gauging the thickness of gas, steam, and water- 
pipes, &c. The apparatas consists of two long arms which termi- 
nate at one extremity in two gauging points, which project towards 
each other at right angles to the arms. One of the gauging points 
is also fitted toa sliding rod adjustable in the arm. At the oppo- 
site ends of the arms to that of the gauging points two pivotted 
links, forming a parallel motion, connect the arms. When the 
gauging points are brought on to the metal the whole arms move 
together in a parallel manner, and the distance between the points 
is shown at the upper ends of the arms. (December 6, 1880). 


6113. Telephones: J. B. Morgan, London. (7. A. 
Edison, Menlo Park, New Jersey, U.S.A.) (6d, 22 Figs.j}—Is for 
improvements on Edison s carbon telephone, Patent 2909 of 1877 
and 2396 of 1878, and has reference to the combination with the 
diaphragm and carbon of a weight by whos “ inertia resistance” 








the electric current is varied in proportion to the vibration of the 
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diaphragm. The illustration shows one method of carrying out 
the invention. The carbon i isheld in a cup dof hard rubber One 
metallic electrode e holds the cup to the diaphragm a, and the 

















other electrode is in the form of a platinum disc at the end of the 
screw J; his a weight carried by the spring; / and & are the two 
wires. (December 8, 1880). 

5119, Skates: H. Bezer, London. [6d. 7 Figs.)—The 
skate is of the Acme pattern. A spring sole-piece and various 
methods of locking are described. (December 8, 1889). 


5120. Holding and Regulating Window Blind 
Cords: C. E.Gibson. Birmingham. [6d. 7 Figs.)—The 


cord is not endless as usual, but the extremities hang free. Each 
part of che cord passes under a spring clip which retains it, (De- 
cember 8, 1880), 

5121. Gas Burners: C. Defries, London. [6d 


9 Figs).-- The burner has two converging nipples, the arrangement 
being designed to cause currents of air to flow, and to consume 
the usual excess of carbon. (December 8, 1880). 


5123. Turkish Baths, &c.: H. Jones, London. 
[6d.]}-The bather sits in a cupboard heated by a gas stove, the 
products from which are conducted to the chimney. (December 8, 
1880). 

5135. Holders for the Bottom of Trousers, &c.: 
A. M.Clark, London. (Ff. de Sandoval, Biarritz, France). (6d 
6 Figs }—When the bottoms of the trousers are turned up to keep 
them out of the mud, they are kept in position by a spring clip, and 
2» stiffeving piece. (December 8. 1880). 


5136. Shaft Couplings: A. M. Clark, London. 
(T. R. Almond N.w York). (6d. 5 Figs.) —Relates to new mechanism 
for connecting shwfts that areat an angle to one another. and 
consists in connecting a crank on each of te two shafts by a 
flexible joint to a slide, so that the rotary motion is first converted 
into oscillatory and reciprocating motion, and then reconverted 





into rotary motion. The two shafts, of which A is one, are sup- 
posed to be at right angles to each other; upon the end of Aisa 
crank a, which engages by a ball-and-socket joint the pin }in the 
tubular arm d of the s!ide C, which can move up and down on the 
rod D, The second shaft is similariy connected to the slide C, 
As the shaft A revolves the crank-pin causes the slide C to be moved 
up and down,and at the same time oscillated about its axis. The 
combined movement is transmitted to the second shaft, and con- 
verted again into rotary movement. (December 8. 1880) 


5137. Electric Machinery and Apparatus fo 
the Production of Light and Heat, &c.: W. T. 
Henley, Piaistow, Essex. 8d. 45 Figs,i—Relates to 
improved methods of combining and arranging electro-magnets 
and electro and permavent magnets and armatures; also to 
improved forms of such magnets and armatures, and to a method 
of winding them whereby more power is obtained. Also to 
improved forms of arc and incandesce ntlamps. The claims refer 
to (1) an armature wheel revolving between two sets of electro- 
magoets, the poles of which are intermediate between each other, 
one set producing alternate currents, and the other continuous 
currents. (2) The combination of one or two revolving wheels 
fitted with wire coil electro-magnets on their circumference and 
revolving between two sets of fixed electro-magnets. (3) A wheel 
fitted with permanent magnets and revolving between two sets of 
fixed electro-magnets (4) The combination of an exterior 
circular series of magnets or electro-magnets held in stationary 
ring frames, and an interior double star shaped armature revolving 
in close proximity to each of the poles of the said magnets. 
(5) Electro-magnets formed of tubes filled with longitudinal wires 
(6) One or more double-armed wire coiled armatares revolving 
between a corresponding number of electro-magnets on each side. 
(7) Winding magnets with small insulated conductors laid paraliel 
and connected together at each end. (8) A commutator consisting 
of rods each with a long and short leg which dip into mercury 
cups. (9%) Exciting a dynamo machine by a battery. (10) An 
improved commutator. (11) The combination of a series of 
electro-magnets revolving round a vertical axis against a series 
of fixed electro-magnets, (12) An are lamp with two carbon 
dises revoived by an intermediate disc of refracting material 
(13) An are lamp with two carbon rods fed by rollers and c'ock- 
work (14) An incandescent lamp The blue-book contains 
twenty-two pages of letter-press, and twenty sheets of drawings 
in explanation of the method of carrying out the invention. (De- 
cember 9, 1880), 


5142. Machinery for the Manufacture of Bob- 
bins: W.and J. Dixon, Steeton, Yorks. [(id. 5 Figs.) 
—Is for cutting out the centre hole of bobbins, tubes, or spools in 
such way that the hole is accurately true with the circumference, 
The machine is specially applicable to ring and traveller bobbins, 
(December 9, 1880). 


5147. Lamps, &c.: T. Rolfe, Birmingham. [6/ 
6 Figs.J—The lamp is heavily weighted at the base to prevent it 
upsetting, and may further be hung in gimbals, (December 9, 
1880). 

5149. Hydraulic Lifts: E. B. Ellington, Chester. 
(6d. 9 Figs.j}—By this invention not only the permanent weight of 
the cage and ram, but also the variable weight resulting from the 
greater or less protrusion of the ram is compensated without the 
use of chains and pulleys. The lift cylinder A is connected by 
the pipe to the lower end of the cylinder C fitted witha trunk 
piston D, The upper end of the cylinder C communicates by a 
pipe E with an accumulator. ‘ihe trunk of the piston is connected 
to another piston F working in a second cylinder, the upper end 
of which is connected by the pipe H to the working valve K 
When the valve makes communication between H and L, then the 
pressure acts on the annulararea of the piston F, and this together 
with the pressure on the upper side causes the two pistons to 
descend forcing water into the lift cylinder A {and raising the 
load. As the liquid column acting on D and F increases in the 
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the platform and plunger remains constant. Three modifications 
of the arrangement are shown. (December 9, 1880). 


5151. Apparatus for Manufacture of Horseshoe 
Nails, &c.: J.A.Coleman, Providence, RI, US.A. 
11 Figs.) —1s of the class of machine described in Patent 55 of 

A bar ofiron rolled with a thickened rib along each edge is 
fed step by step under a pair of punches 6, which cut transversely 
two blanks each intended to form a nail, the thickened end being 
suited to form the head. The severed pieces are received by spring 
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fingers clc2 which take them out of the die and insert them 
between the rollers D' D2, where they are drawn out in length 
and squeezed partly towards the finished shape. A second pair 
of rollers D3 D* draw out the nails still further and point them, 
before they are delivered to the punch H, which forces them 
through a hole in a female die to clean off the burrs, &. (De- 
cember 9, 1880). 


5154. Winding Gear of Steam Cultivating Ap- 


paratus: R. Hitchcock, Taunton. [6d. 6 Figs.)—The 
illustrations represent the rollers that are employed to guide the 





rope evenly on to the winding drum; gg are the guide rollers, and 
hh lateral guides. The whole cau be adjusted vertically by the 
screw d moviog in the nut e. (December 9, 1830). 


5158. Apparatus for Forming Moulds for Liquid 
Metals, &c.: J.T. King, Liverpool. (S. J. Adams, Pitis- 
burgh, Penn,, U.S.A.) [8d. 16 Figs.]—(1) Cylindrical moulds are 
mounted on the ends of rotating spindles, and are provided with 
knives and smoothing arrangements whereby they cut their way 
into the sand. (2) The mouldiog boxes are previously filled and 
rammed by a roller passing backwards and forwards over them. 
(3) The top boxes are made to drop into the lower ones. (4) The 
cores of tubular castings are held to the top box by core rods 
attached by skeleton supports to the box sides. (December 10, 1880). 


5159. Apparatus for Straining Paper Pulp: A. 
Paisley, Clyde Mills, Lanark. j6d. 6 /igs.)|—Has refe- 
rence to suction apparatus for use in combination with revolving 
or stationary strainers. The illustration shows the sucker both in 
elevation and section. The plate F is fixed to the strainer below 





the surface of the fluid, and the cone E to the reciprocating tube C, 
the connexion between F and E being made by the elastic strip G, 
When the tube C is moved backwards and forwards, it carries the 





same proportion as the plunger ascends, the counterbalance of 





cone to and from the plate, thus causing the apparatus to occupy 


alternately a greater and less space, and to set up a sucking 
action in the vessel which contains it, (December 10, 1880). 


5161. Making Bottles for Use with Internal 
Stoppers: E. Breffit, Castleford. Yorks. [4d. 5 Figs). 
—Refers to Patent 4600 of 1877, and describes a novel arrangement 
of the parts of the tongs, whereby the grooves and ridges in the 
necks are formed. (December 10, 1880), 


5162. Transmitting and Receiving Apparatus 
of Printing Telegraphs: H. Van Hoevenbergh, 
New York. [ls.2d. 17 Figs |—Relates to that class of printing 
telegraphs which are designed to be operated automatically by 
means of electric pulsations proceeding from a suitable transmitter 
situated at a point more or less distant. The general object is to 
increase the rapidity and certainty of the operation, and to provide 
improved means of maintaining the synchronism between the trans- 
mitting cylinderand receiving type wheel by causing the same to 
be adjusted automatically once during every revolution. The 
specification is very long, and contains nineteen claims. (Decem- 
ber 10, 1880). 


5163. Letting-' Motion for Looms: J. William- 
son and J. and G. Swindells, Lancaster. (67. 4 Figs. 
—Each neck of the beam is embraced between a pair of jaws 
formed by the ends of two levers hinged together. One lever is 
horizontal, and is pivotted to a pin at about the middle of its 
length, and the other lever is vertical, and is drawn to grip the 
beam by a strong spring. When the taking-up motion commences 
to work, the warp beam is lifted bodily by the warp, carrying 
with it the jointed levers, and forcing the upper end of the vertical 
lever against a curved stop which has the effect of moving it 
backwards against the tension of the spring, and of thus releasing 
the grip of the jaws on the necks, and allowing the beam to 
ie. the yarn and fall back to its old position. (December 10, 

). 


5164. Drain Pipes, &c.: E. Brooke, Huddersfield. 
[4d. 5 Figs.}—(1) The exteriors have horizontal ribs or corruga- 
tions. (2) To form the joints, segments of cement of the same 
diameter as the pipes are introduced on the spigots and in the 
sockets. «December 10, 1880). 


5166. Stands for Bottles, &c.: J. E. Bingham, 
Sheffield. (6d. 4 /igs.}—The bottles are hung in the frame in 
pivots, and can be secured by a flap which locks over the stoppers, 
(December 10, 1880). 


5169. Washing or Refining China Clay: J. Lover- 
ing, St. Austell, Cornwall. [6¢. 3 /igs.]—The cleansing 
of the strainers is effected by keeping them in constant motion, 
and washing them bya streamof water. A rotary inclined cylin- 
drical or conical strainer is preferred, (December 10, 1880), 


5171. Railway Vehicles: W. R. Lake, London. 
(J. W, Chisholm, Brooklyn, U.S.A.) [10d. 17 Figs.}—Embodies the 
suspension link principle described in Specification 3668 of 1878, 
and has for object to prevent any lateral motion between the 
vehicle body and the truck, This is accomplished partly by 
making the lower shaft, which is secured in reverse standards 
projecting downwardly from the body bolster of the vehicle, and 
which passes through the lower ends of suspension links, so that 
its ends just touch the insides of the truck standards which carry 
the shaft passing through the upper ends of the links. (De- 
cember 10, 1880). 


5175. Perforating, Punching, Stamping, or Mark- 
ing Documents, &c.: A. R. Robinson, Dublin. [éd. 
17 Figs.J—Is for improvements on Patents 1242 and 12770 of 1880 
and consists in the arrangement of finger keys and mechanical 
means for operating the apparatus, (December 10, 1880). 


5176. Turntable for Posing Sitters or Models 
for Artists, &c.: J. P. Clarke, Bury St. Edmunds. 
(4d. 3% Figs.)—Cousists of a plate or table revolving on rollers 
(December 10, 1880). 

5177. Lamps: S. Pitt, Sutton, Surrey. (W. 2B. 
Rotins, Cincinnati, Ohio, U.S.A.) [6d. 11 Figs.])—Relates to a 
peculiarly constructed lamp and flame regulating feed cus,ion 
designed for use with a “mineral candle,” (December 10, 1880). 


5187. Washing and Wringing Machines: J. 
Summerscales, Keighley. [(4¢. 2 Figs.)—There is com- 
bined with a wringing machine a tub having a rocking or oscilla. 
tory motion. (December 11, 1880.) 


5192. Spinning Machinery: J. C. Fell, Ashton- 


under-Lyne. (6d. 5 Figs.)—Ais a throstle spindle running 
in a fixed bolster; D is a bobbin carrier bored to fit the spindle 





at its upper end, and taking its lower bearing in a groove din the 
bolster. Several modifications of the bobbin carrier are described 
suitable for both fixed and lifting bolster rails. (December 11 
1880). 

5194. Furnaces for Melting Glass, &c.: D. and 
J. Warren, Glasgow. [6¢. 7 Figs.J}—Consists essentially 








in introducing a blast of heated air at one or more points in the 
crown of a reverberatory glass furnace, to combine with the flame 





from the firegrate, and create an intense heat directly over the 
surface of the glass. T is the glass tank, Bthe opening from the 
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auapenen, a athe openings for air supplied by a Roots bower am 
through long flues in the crown of the arch, situated between 

passages traversed by the escaping products of combustion. 

(December 11, 1880). 

5195. Smoke-Consuming Grates or Stoves: H. 
S. Snell, London. [6¢. + Figs,)—Relates to such stoves in 
which the grate proper revolves on a pivot at the back, and consists 
in forming the cylindrical sides of solid metal; in mounting the 
pivot in a box fitted with friction rollers; in providing the grate 
with a spring handle, and in mounting a locking bar on each cover. 
(December 11, 1880) 

5196. Screw Clamps: H. Metham, Deptford. 

[éd. 8 Figs.—The clamp consists of a pair of arms hinged at one 
end together, and provided at their free ends with jaws jointed so 
= to preserve their parallelism. Thearms of the clamp are drawn 

together or forced apart by a right and left-handed screw work- 
ing through swivelling nuts in apertures in the arms. (Decem- 
ber 11. 1880). 

5202. Stuffing-Boxes: C. E. Heeger. Kolback, 
Sweden. [é¢d. 6 Figs.J—is particularly applicable to drying 
cylinders, &c. Instead of allowing the friction from the endwise 
pressure of the gland to be taken on the collar at the end of the 
steam pipe as in the usual method, which is shown in the illustra- 








tion. the collar C is made slightly less in diameter than the gland, 
and the stuffing-box is bored according'y, so tbat a shoulder is | 
formed in it just beyond the collar, and on this shoulder a loose 
ring finds a seat, The pressure of the screws forces the pa *king 
against the loose ring, and does not bind the pipe so tightly as 
heretofore. (December 13, 1830). 

5204.* Apparatus for Making Paper Bags, &c.: | 
R. Woods, Manchester. [2¢.)—The paper is fed from a 
continuous roll and cut, pasted i, and folded automatically. (De- 
cember 13, 1389). | 
5205.* Steam Engines: D. soPherson. Belfast. 

a 





[2d¢.]—Each end of the cylinder is alternately exhauste rv 
steam jet, and the piston is further impelled “4 a steam jet. (De- | 
cember 13, 1880) i 
5207.* Splinter Bar for Carriaces: W Bowden 
and J. Garward, Walthamstow. [2/)—The ends of u 
traces are wound round fixed rollers, which « an be released to set 


the horse free when he falls or bolts, (December 13, 1830) 


5208.* Apparatus for Shakin 
from Threshing Machines: R 
Perth. (2d).—In addition to the usual crankshaft ac 
provided with wipers, is placed under the shakers to increase their 


Straw passing | 
Morton, Errol, 


lalt 


throw. gore 13, 1880), 
5212. npans for Fireplaces: B. Banks, Leeds. 
f6éd. 5 nit e pan has a grid to retain the cinder, and a box 


to catch the ashes which fall through. (December 153, 1880) 


5213, Liquor Stands or Frames, &c.: J. Burley, 
Birmingham. [td. 5 Figs.)—The bottles, &c., are carried on 









@ tray, which slides on vertical rods. The weig it is carried on 
springs, which when released raise the bottles ‘unde ra ho xd or 
cover, and lock them there. (December 13, 1880) 

5214. Machinery for Preparing, Spinning, 
Twisting, and Doubling Silk: J. C. Mewburn, 
London. (/. L. A, Aubenas, Paris), [6d. ‘igs. }—Comprises a 
process and machinery for preparing ¢ l an 
improved spindle for twisting or doub f the 
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4 
spinning process is to permit at all sone 3 of the fllaments being 
drawn from cocoons of any kind. The do ng spindle is shown 


two 





It consists of a + eal shaft carrying 

toother 1 wheels w 1 

late k which has 
December 13 


in the illustration. 
revolving spindles, upon which are loose 
carry the bobbins. The threads pass thr rough the pl 
two holes for organzine, three for twist, and so on. 
1880). 

5215. Sewers and Drains: W. Edes, Dover. [(/. 
10 Figs.)—The drains are covered with a layer of deod rising 
material, and apertures are provided for the escape of the sewer 
gas into such material, (December 13, 1850), 

5216.* Spinning Machines: A. Munzinger. Olten 
Switzerland. (2¢.)—Upon each spi indle i s mounted a pair of 
rollers which twist ‘the roving from tne feeding rollers, and 


pass t forward to the bobbin. (December 1: 3, 1880), 


5218. Manufacture of sestette Alleys, at :G 
Hoper, Iserlohn, Germany. [(d¢ Figs. j 

are of phosphorus, tin, and copper in different proporti 
They are cast in moulds that 





also 








are partly 














fo e being given. 
meta! chills and partly sand or loam. (December 13, 1880 
5219. Gas ppasee Engines: A. Fiddes, Bristol. 
(6d. 5 Pi —Relates (1) to a method of —- ing a gas 
é I th 5 slide valve working in the cylinder of the engine. b; 
wh the length of the cylinder is reduced ineeraa ly at 
ing. (2) To admitting water to the cylinder at the f 
ng to produce steam, (3) To a peculiar construction of valve 
arrangement for forcing the flame into the charge so as to insure 


the firir g thereof. The illustration shows the parts in the } osition 
for firing the charge, when the piston B will be forced out; upon 


and the exhaust will be uncovered, and the exhaust vale e m raised, 
On the next outstroke the gas and air will be drawn in, and on 
| the instroke the valve F will be drawn entirely back by the cam 

















the 
at 


1 after 
charge 


outstroke the valve F will be fore 
r speed, so as to fully compress the 
(December 13, 1880) 

J. R. Pickard, Leeds. 
8 Figsj—In or near the grate are chambers having ye rforati 
communicating therewith, and other openings to admit air. 1 
carbon sad 6 raises ps ass through the apertures, mix w ith the air 
and by reason of the intense heat the carbon is c Th 


invention is applicable to steam boiler furnaces, (December 
13, 1880), 


5221. Grinding Bilis: G. -, Soumert, Magde 
burg. (R. Schnei A is the base 
plate, B the surreur 
ascending rows of t-eth: C 
f which are also arr “«d radially 


In the foll 
piston at a 
the time of 


5220. Firegrates: 








(bal 


ns 


snusumed 


Ke. 


uisse 





shed pr , ed insi with rad ally 
is the cumbind sumnae, onthe 
nding rows of teet 


dir 
ding 





» surfac 


lice 


asce 








the steps of a staircase ; there are less rows of teeth on C than on 
B, sothat only one tooth of the runner can at a given moment 
coincide with one of th on the shell B; 64 are projections run- 


ning against a turned ring to prevent the grinding surfaces coming 


se 





ncontact. (December 13, 1850). 

5222.* Looms: E. Heatley, Blackburn. [2¢.)—There 
are neither picking nor check straps, the ee | arm acting 
directly on the picker. The grip of the temples is regulated by 
screw adj ustments. (December 15, 1880). 

5224. Printing Machinery: J. Davies, London. 
3d. 5 Pigs.) ]—Relates to a mode of driving at a uniform speed 
re tables of either perfecting or single cylinder printing mac hines 








is the main driving shaft which turns the shaft C fitted with 
hat pinions ¢ gearing into the wheels D on the vertical shafts D 


Fitted to each wheel D is a crank-pine on which is m panted t 


horizontal T-shaped flever E. These levers underlie the tab! 
F F whi h carry the type and the inking slabs, and are so situate 1 
that in moving inwards the one table will overlap the other. At 

















5227. Brakes for Vehicles: N. Talard, Paris. 
(6d. 4 Figs.)}—The invention relates to the method of fixing and 
carrying the ‘lever that « yperates the brake. (December 14, 1880), 


the extremities of the levers E anti-friction bowls ¢, ¢', e? are 
fitted, The bowls e¢, e! roll round four circular recesses 1, 2, 3, 4 in 
the horizontal guide frame G secured to the side frames. These 
bow!s each form a rolling fulcrum for the lever E which rocks 
upon them alternately. and is thas cansed to traverse the bowl ¢3 
in aneary straight line in the direction of the shaft C. Un the 
under side h table is a transverse slot for receiving the 
unti-friction bowls. Several modifications of the apparatus are 
described, (December 13, 1880). 

5225.* Obtaining Coloured Coating for the 
Preparation of Skins, &c.: E. Fernbach, Nancy, 
France. |24.)—The skins are coloured by a mixture resembling 
blacking, but with a coloured substance replacing the black 
December 13, 1830) 


5228. Machinery for Striking. Scouring, and 


intervals one be hind the other depressed for the stroke, and hee 
for the return stroke, part operating the work in one direc tion, 
and part inthe opposite direction. (December 14, 1880). 


5230," Hiding or Filling up Corners or Skirting 
of Rooms or Staircases, &c.: W. P. Thompson, 
London. (D. McFee, BR. A. Ke tiond, and D, E. McFee, Lennoxvil e, 

Canada), [2d.)—A shield or plate of metal is employed to form a 
dust proof joint between the skirting board and the floor. (De- 
cember 14, 1880), 

5231. Manufacture of Sugar: H. Stokes, Liver- 
Pool. (0. A. deGramont, Lima, Peru), (6d. 3 Figs.j—Saccharine 
solutions are submitted to the action of vapours produced from the 
following materials; (a4) sugar of lead mixed with alcohol and 
water; (6) ammonia mixed with alcohol and water; (c) sulphur 
subjected to heat. An apparatus is described for carrying out the 
process, (December 14, 1880). 


5233." Anti-Friction Bearings: E. P. Lacoste 
Bordeaux. (4¢.]—Consists of a roller bearing. (December 14, 
1830) 


5234. Sectional Warping and Beaming Ma- 
chines: J. C. Sewell, E, Hulton, and J. Bethell, 
Manchester. [(i/.)—To secure for the various sections of a 
warp the same number of revolutions and equal lengths and ten- 
sions of the yarn irrespective of any variation in the count or the 
number of the euds ; two toothed sectors are placed on the pressure 
shaft, one of which is keyed fast to the shaft and the second of 
which can be at’ached to the first, The first section of warp is 
made in the usual way and the angle through which the fast 
sector has moved is noted on a scale which is marked in figures 
corresponding to the number of teeth in change wheels, which, 
together with other gearing, wouid have caused the second sector 
to have turned thr: ugh exactly the same angle when driven pusi- 
tively that the first sector has been moved through by the yarn 
while the ws arp was bei ing wound on the sectional beam. The two 
sectors are then pinned together after having been returned tv 
zero, and the remaining sections of warp successively filled in. 
It will be evident that when the required length has been wouni! 
on any section, the presser will always be in the same p sition and 
con uently the diameter of all the sections will be equal 
(December 14, 1880) 


5235.* Bobbins of Shutt'es for Sewing Machines : 
R. A. Edwards, London. [2.)—The tension of the yarn is 
regulated by a helical spring. (December 14, 1880) 


5237. Machinery for Braiding, Lapping. or 
Covering Telegraph Wires, Crinoline Steel, 
Engine Packings, &c: W. T. Glover and G. F. 
James, Salford. 6d 3 Figsj—To avoid injury to the 
fl “dl article r core is pushed by the feeding rollers into the 
machine ad of being drawn through by the part that is com 
pleted aoe th 


5338.* Consuming Smoke, &c: W. Hilton and T. 
T. Pearson, Bolton. (2¢)—The boiler has two furnaces, tt 


rom the one freshly tired always traversing the other. 
mber 14, 1850). 


5239." Looms: R Greenwood and W. H. Hay 
nuret, Blackburn. (2¢)—To stop the loom when a given 
gth has been woven, a small pulley on the taking-up roller 
winds a cord « yf tape from a large drum, until it brings an adjust 

able stop piec son the tape in contact with a lever connected to the 

weft work. (December 14, 1880 


5241. Brushes for Machinery for Dressing and 
Finishing Pile Fabrics: J. Worrall, J. Lawrence, 
and J. Lea, Salford. (6d. 6 Figs.j)—The backs or lags of 
the brushes are tormed of copper troughs or cells, pierced at 
intervals to receive the bristles, ani furnished with short tubes tu 
hold the tufts. (December 14, 1880) 


5242. Weighing and Measuring Machines: W. 
H. Baxter, Brixton. [td 15 Figs.}—Kefers to Patent 3157 

f 1880, and provides means (1) whereby the vibration occasioned 
by the return motion of the beam in machines described in the 
previous patent is prevented; (2) whereby the speed may be 
accelerated, and (3) whereby the semi-automatic machine may be 
adapted to the weighing of fluids. (December 14, 1380), 

5244. Stoppering Bottles, Jars, c.: H. Smith, 
London. [td 65 /igs.}—The bottle close ad by « stopper hinged 
tu a wire ring round the bottle neck and secur red by aclip. (De- 
cember 14, 1580). 


5245. Rectification of Alcohol, &c.: S. Pitt, Sut- 














(Vece 1880) 


gases 
(Dece 





ton. Surrey. (Compagnie Industrielledes Procedés Raoul, Pictet, 
Paris). (6d, 6 Figs. }—1u the rectifying process advantage is taken of 
the fact that the differences between the volatility of the empyreu 





matic products in the mixed liquors and that of alcohol increa e 
with the reduction of pressure. “ The process practised under th» 
sole influence of maxima tensions of the mixture of fluids yields 
alcohol of good taste rising to 99 deg.” (December 14, 1880) 


5246. Discharge and Transhipment of Car- 
goes: H. Adams, London. [éd. 4 /iys.)—Ihe discharg 
or transhipment is effec ted direct tr ym vessels to barges ot 
vice versa, without the use of intermediate trucks or handling, by 
means of apparatus Consisting of a floating wharf intersected with 
passages and fitted with revolving cranes. (December 14, 1880), 


5247. Increasing the Illuminating Power of Coal 
Gas: J. Macdonald, London. [td 7 fiys.j—The gas 
is enriched by causing it to pass through or over carburetting 
material in such manner that only a small portion of the materiai 
is exposed to the action of the gas at onetime. After it has been 
carburetted the gasis rendered permanent by being passed through 
a heated coil. Refers to modifications, (December 14, 1830). 


5248. Bats for Lawn Tennis, &c.: S. W. Trim- 
mings, London. [fd 7 Figs.)}—The main strings are 
attached to buttons lying in counte mae holesin the rim When 
the buttons are rotated, the strings are twisted, and consequently 
tightened. (December 14, 1880), 


5249.* Stocking and Sock Suspender Clasp: L. 
von Hoven. London. (2d.)—ilas a parailel slotted wugue. 
within whose slot the stem of a double-headed button is free to 
slide when moved by band. (UVecember 14, 1880) 


5250.* Clasps for guapeading Stockings, Socks. 
&c.: L. von Hoven, Londo (2d.]-—Also applicable tor 


holding papers. (Vecember 14, eaen 


5251. Bows and Pendants for Watches, &c.: W. 
R. Lake, London. (. 8. Hirst, Philadelphia, USA.) (6d 
15 Fig The ends of the are so constructed that they wiil 


ring 
be retained within the pendant in spite of violent treatment, 
(December 14, 


188.'), 

5252. Apparatus for Overhead Sewing: A. 
Storer, Linwood, Renfrew (4. and J. Bollman, Penzine, 
Vienna). (6d. 26 Figs.}—Re lates to an improved construction of 
the machine described in Patent 3226 of 1879, wherein such sewing 
is effecte1 by a revolvy.ng shuttle and a reciprocating needle. The 
letails of the invention are too complicated for reproduction here 
December 14, 1880), 









Fleshing Leather, &c.: E. Wilson, Exeter. [(d. 





the return stroke the piston valve F will be drawn back by right 
and left-handed cams on the shaft G, and lazy tong-like levers d 6, 








5 Figs.}—The machine comp rises a number of knives or tools at 





5253. Gun Carriages: F.C. Glaser, Berlin. (0. 
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Krell, St. Petersburg). (4d, 4 Figs.}—Each gun carriage has or 
may have two trail-pieces that are attached by pins at a and a'. 
When it is required to fire at high angles the long trail-piece is 








taken off and the short one substituted. The gun is raised by a 
lever between the side pieces of the frame operated by the screw 
i. (December 15, 1880). 


5255. Machinery for Spinning and Twisting 
Wool, &c: J. B. Farrar, Halifax, and W. Lumb, 
Mytholmroyd. [id. 1 /ig.)—The bobbin is carried by a tube 
driven by a wharve and rotating on a dead spindle, the ring rail 
being traversed in tne usual way. The arrangement appears to 
be a combination of parts of a cap frame and of a ring and tra- 
veller frame. (December 15,1880) 


5256.*°_ Aerial or Wire Rope Tramways: G. 
Brown, London. ((, Ki/your, Griqualand West, Africa). (2d. 
—The guides or jumpers of the rope are mounted, so that they are 
free to follow the oscillation of the rope, which therefore is not worn 
or rubbed. (December 15, 1880). 


5257. Gas Burners and Regulators: J. L. Cor- 
bett, Glasgow. [tid. 20 Figs.)}—Has reference to regulators 
in which flat discs or weights with regulating openings in them, or 
cylindrical or conical pistons or discs are fitted within tubular or 
other casings, and are raised by the pressure of the gas to close 
or partially close the openings and regulate the passage through 
them of the gas to the burner, (December 15, 1880) 


5258. Carding Engines: G. Aimersand J. Aimers, 
Galashiels, and D. Wright, Selkirk. [(¢. 4 Figs.j)— 
Instead of following the ordinary construction the use of workers 
is dispensed with, the number of strippers is reduced, while the 
acting surfaces of the cylinders and rollers are diminished. The 
invention comprises a new arrangement of swifts end doffers, 
which consists io fitting them in pairs of equal size in contact with 
each other, and in using two or three pairs to form a carding 
ergine. To thesmal! Garnett rollers over the usual intake rollers. 
a reprocating motion is given during their rotation to open out the 
wool. (December 15,1880). 


5259.* Cutters for Forming Buttons: C. G. 
Elrick, Aberdeen. (2/.)—Is for improved cutters that can 
be used in a lathe or drilling machine as well as in a button lathe. 
(December 15, 1880) 


5260.* Apparatus for Gouge one Uncoupling 
Pipesto Water and Gas Meters, &c.: W. Brett and 
J.B. abbey, Huddersfield. }—The connexion is made 
with a nipple and two back nuts, (December 15, 1880). 

5262.* Safety Apparatus for Mine Cages and 
Lifts: G. B. Richards. Bristol. (2¢4)—The cage has 
touthed levers which bite into the guides when the rops fails. 
(December 15, 1880). 


5263. Preparing Colouring Matters, &c.: J. H. 
Johnson, London. (A. Baever, Munich, Bavaria). [4d.)— 
Claims the preparation of colouring matters of the indigo group by 
the action of deoxidising agents upon the orange-coloured com- 
pound resulting from the action of sulphuric acid upon ortho-nitro- 
pheny]-propioli :acid, (December 15, 1880). 


5264. Bottles for Gaseous Liquids. &c,: F.Trot- 
man, London. [(¢. 3 Figs.)}—The bottle neck is formed with 
a ring of cork against which the internal stopper abuts. (De- 
cember 15, 1580) 


5265. Covering or Sheathing Metal Busks, and 
Securing same in Stays or Corsets: W. R. Lake, 
London. (4. H. Fouillet-Chevance. Paris), (4d }—The busks 
are inserted in woven covers. (December 15, 188v). 

5266. Apparatus for Withdrawing or Forcing 
Air for Ventilating, &c.: W. and B. Verity, Lon- 
don. [6d. 7 Figs.j}—C C are the biades of a centrifugal fan sup- 
plied with air through the central opening B. The air is forced 
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into the fan by the screw D, and the fan is driven by a fine jet of 
ster impingme on the toothed disc G., M and Lare oil chambers. 
( December 15, 1880). 


5267. Fastenings for Neckties, Scarfs, &c.: E. 
de Pass, London. (SS. Hayem, Paris). [6d. 7 Figs.j;—The 
jin which secures the neck-tie is made movable. (December 15, 
1880). 


5269.* Locomotive Engines for Tramways, &c.: 
J. R. Wigham, Dublin. (2¢.)—Kelates to gearing for vary- 
ing the speed of the machine and describes one arrangement in 
which Blackburn's speed pulleys are used. (December 15, 1830). 


5271. Automatic Sheet Registering Apparatus 
for Printing Machines: W. R. ke, London. (7. 
Max Vieillemard, Paris). (6d. 4 Figs).—!he sheet, upon the edge 
of which triangular notches or marks have been produced by 
mechanical means, is pushed by hand against abutting or guiding 
bars of triangular sectional form, whose position corresponds tu 
that of the said marks ‘To insure absolute exactness, needles are 
used, which are operated mechanically, and enter into holes pre 
viously formed in the sheet, and cause it to assume its place on the 
cylinder, (December 15, 188). 

5273.* Scoring Plates for Tennis Rackets: F 
Heinrich, Wimbledon. (2¢.)—A scoring tablet is fixed to 
the handie of the bat. (Vecember 16, 1880), 

5274. Joining Leather Straps for Driving Belts, 
&c.: T. Wheelhouse, Brighouse, Yorks. (2d.)—ihe 
ends of the leather are juined by a dovetail connexion, (De- 
cember 16, 1880). 

5275.* Electric Lighting, &c.: D. G. Fitz-Gerald, 
Brixton. (2¢.)—'The bridge is formed of carbonised vegetable 


substance and is surrounded by an atmosphere of hydrocarbon, or 
other vapour, (December 16, 1880). 


5278. Dredging Apparatus: J. Standfield and 
J.L. Clark, Westminster. [6d. 11 Figs.}—Consists, first, 
of an improved form of dredging skip in which is a hemispherical 
or semi-cylindrical hollow scoop which revolves on an axis, and 
also traverses backwards and forwards within the frame. The 
frame is lowered into the water by means of a chain with the scoop 
in an inverted position, and when it reaches the bottom a detaching 
apparatus is brought into action, which liberates the first attach- 
ment between the chain and the framework, bringing another into 





action, so that when the chain is hauled up its first effect is to 
revolve the scoop on its axis, and to traverse it horizontally within 
the frame so as to cause it to scoop up the earth. When it has 
revolved through half a circle the further hauling on the chain 
raises the apparatns to the surface, where it isemptied. A A is the 
framework, IF the scoop carried by the vibrating arms D, (Decem- 
ber 16, 1880). 


5279. Drying. Stoving, Ageing. or Steaming 
Yarn or Thread: T.P. Miller, Cambuslang, Lanark. 
(6d. 10 Figs.j—The peculiarity of the process is that the goods 
are treated in a loose state. Four ways of carrying them through 
the stove are described, of which one is by feeding them on to a 
travelling apron, which at the end of its course drops them on to a 
lower apron to be carried back and soon. (Decemcer 16, 1880). 


5280. Tobacco Pipes: H. E. Grapel and J. 
Candelent, Birmingham. [(d. 25 Figs.)—The pipes are 
provided with arrangements to catch the nicotine. (December 16, 
1850). 


5283. Snatch and other Pulley Blocks: W. R. 
Lake, London. (/. Loud, Everitt, Mass,, U.S.A.) [6d. 10 Figs.) 
—ihe first part of the invention relates to a snatch block having 
one pivot of its hook journalled in one cheek and a link hinged 
to the other cheek, the said link being adapted at its free end to 
pass over and embrace the pivot or journal of the said hook and to 
be secured thereto by an arm or lip of the said journal, The speci- 
fication describes four modifications of block and has seven claims. 
(December 16, 1880). 


5284. Supplying Pure Air to Cities, Towns, &c.: 
O. Seydel, Birmingham. [id] -The air is pumped from 
the seaside to the inland towns along pipes. (Vecember 16, 1880), 


5285. Tricycles, &c.: J. Steele, Birmingham, (8d. 
11 Figs.]—Kelates to methods of (1) conveying the motion of the 
pedals to the driving wheel; (2) to reversing the motion. Decem- 
ber 16, 1580). 

5286,* Manufacture of Purses, &c.: W. R. Lake, 
London. (WW. Leissier and Sohn, Offenbach-on-the-Main). [2d4.|— 
The purse is shaped by moulding the leather, and seams are 
avoided as far as possible. (December 16, 1880). 


5288. Manufacture of Iron: P. M. Justice, Lon- 
don. (C. M. Dupuy, Philadephia, U.S.A.) [4d.]—Relates to im- 
provements on 1664 of 1877 and 3527 of 188v, and consists (1) in 
combining such pulverised iron-bearing carbonaceous, fluxing. 
and binding materials as will permit of being compressed into 
moulded masses, which will retain their forms when subjected to 
the heat of a reducing furnace until the metal in them “* comes to 
nature,” their other contained substances forming non-flowing 
glazing slag for preserving the metal from oxidation. (2) In 
moulding the carbonaceous, binding, and fluxing substances into 
forms that will present the greatest amount of surface to the heat 
of afurnace. (3) In combining iron or steel “scale” with iron- 
bearing carbonaceous, fluxing, and binding materials, and mould- 
ing the combined substances into suitable forms, to be subse- 
quentiy reduced by the action of furnace heat, (4) In deoxidising, 
dephosphorising, desulphurising, and desiliconising iron-bearing 
substances and ores by commingting said ingredients with them, 
and compressing the mixture into suitable forms to be reduced in 
a furnace, then hammered or squeezed and roiled into maileable 
shapes or bars. (December 17, 1880). 


5289, Brake for Omnibuses, &c.: G. M. F.Moles- 
worth, Bidetord. [(d¢. 5 /igs.)—On the boss of the wheel is 
a grooved puiley, passing round which is a chain having pieces 
which fit in the groove. One end of the chain is connected toa 
brake block at the periphery of the wheel. The other end is con- 
nected to an operating lever which, when actuated, causes the 
chain pieces to grip the pulley and the brake block to act. (De- 
cember 17, 1880), 

5290. Paving Roads, &c. with Wood: B. J. B. 
Mills, London. (4. 7renaunay, Neuilly-sur-Seine, France), (sd. 
5 Figs.}—Consists in the employment of solidified wood in com- 
bination with an artificial fusible lava, and with a plastic coating. 
Specifies proportions of the lava and plastic coating. (December 17, 
1880). 

5292. Pumps: R. G. Abercrombie, Alloa, N.B. 


(6d. 3 Figs.)—Pumps that work against a resistance that may 
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suddenly or gradually increase are provided with the relief appa- 
ratus shown in the illustration; bis the ordinary plunger, and a 
an extra weighted plunger. When the pressure exceeds the 
intended limit each downstroke of 6 raises a, which falls back 
again on the upstroke. (December 17, 1880), 


5297." Tramways: W. F. Clark and A. Ward, 
Lucan, Ireland. (2¢,)—The rail has downwardly projecting 
— which embrace the longitudinal sleeper. (December 17, 

)). 


5298* Apparatus for Compressing and Mould- 
ing Gunpowder, &c.: J. James, Lambeth. [2d] —The 
powder is compressed between two hydraulic rams, the lower of 
pees serves to force out the prism from the mould. (December 

7, 1880,. 


5300. Manufacture of Iron and Steel: S. Pitt, 
Sutton. (4. Rollet, St. Etienne, France). [4d.]—The process 
consists (1) in submitting cast iron at a high temperature to a 
reducing action to oxidise the compounds of the sulphur in the 
presence of a slag, which will be more and more basic as the iron 
is more and more sulphurous ; (2) in finishing the refining of the 
cast iron so treated in a basic converter, or in a furnace with a 
basic sole. (December 17, 1880). 


5301. Apparatus for Obtaining Motive Power: 
E. W. Hughes, London. (2¢)—A flywheel is “constantly 
revolved without other motive power than gravitation and centri- 
fugal force.” (December 17, 1880), 


5305. Forming Sheet Metal, &c., into Various 
Shapes : H.R. Minns. London. [6d. 6 Figs.}—the speci- 
fication deseribes a machine for forming sheet metal, card, 
— &c., by hollowing, curving, flanging, &c. (December 17, 

880). 

5307.* Producing Rotary and Rectilinear Mo- 
tion, &c : J. Frearson, Birmingham. (44.)—Theappa- 
ratus appears to comprise a friction locking apparatus acting as a 
ratchet, but inthe absence of drawings cannot well be understood. 
(December 18, 1880). 


5309. Marking or Decorating Vitreous or Glazed 
Surfaces: O. Valiette, Paris. (2¢]—The marks are im- 
pressed by a raised gelatine stamp covered with a powder of 
vitrifiable colour, borax, and fat. (December 18, 1880), 


5310. Treating Tobacco, &c.: T. W. Beale, Nor- 
wood. ([2d.)—Tobacco is mixed or treated with quinine to 
counteract the nicotine. (December 18, 1880). 

5312. Apparatus for Heating or Cooling Human 
or Animal Bodi for Medicai or Surgicalj Pur- 
poses, &c.: W.P. Thompson, Liverpool. (/. Leiter, 
Vienna). (6d. 11 Figs.J—Soft metal pipes are coiled into such 
shapes as to fit the part of the body to be treated, and through 
them bot or cold liquids are circulated. (December 18, 1880). 


5314.* Apparatus for Regulating or Governing 
Patterns ot Work to be Produced in Braiding 
Machines, &c.: F. E. A. Busche, Schwelm, West- 
phalia, (2d )—Is for a modification of a Jacquard apparatus for 
use with a braiding machine. (December 18, 1580). 


5316. Buoy or Life and Property Saving Appa- 
ratus for sea Use. J. Sample, Blyth, Northum- 
berland. (2d.)--A steel circular life buoy has a gallery for the 
shipwrecked persons, and lockers for the reception of provisions, 
&c. (December 18, 1580). 

5317.* Tramrails, &c.: C. Dunscombe, Liver- 
pool. ([2d.J)—The rails are by preference formed in one piece with 
the baseplate, and with bottom fianges and anchoring jaws. (De- 
cember 18, 1880). 

5319. Alphabet or Code System and Means or 
Apparatus tor Communicating Intelligence by 
Signals: A.M.Clarke. London. (¢. G. Surke, New York). 
(sd. 11 Figs.}—Consists in the use of four characters differing in 
form or colour, which, when used in combination with a scale 
consisting of three horizontal parallel equidistant lines and spaces, 
represent intelligible sounds. (December 18, 1880). 


5320. Cleaning Imitation or Carving Wood: A. 
Guattari. Paris. (4¢)—Wood that has been burned and 
impressed by hot moulds is cleaned by baths of caustic lye, 
oxalic acid, and by brushing. (December 18, 1880), 


5321. Apparatus for Securing Bristles in the 
Manufacture of Brushes: E Wright Sydenham. 
{éd. 1 Fig.jJ—Kefers to Patent 4319 of 1880, and describes an 
improved die for the press which secures the clip in which the 
bristles are held. (December 18, 1880), 

5322.* Looms: C. Catlow, Burnley. (2d¢.]—Relates 
to means for stopping the shuttle in box next the weft fork; to 
improved bar temples ; to apparatus for lifting back and taking up 
the slack, &c. (December 18, 1880). 

5323.* Protecting Copper Pipes and Cooking 
Vessels, &c.: T. Redwood and T. F. Blackwell. 
London. (2d]—The surfaces are coated with zinc. (December 
18, 188). 

5324.* Repeating Firearms: T. Nordenfelt, Lon- 
don. (2d.)—Ketfers to the combination of a cartridge magazine, 
and w breechloader of the bolt class. (December 18, 188). 


5325.* Feeding Racks for Sheep, &c.: C. Y. Camp- 
bell, Barbrech, Argyle. (2¢.)—!he racks are hung on to 
the fences, and serve also w shield the animals from the weather. 
(December 18, 188v). 

5326.* Rails and Chairs for Railways and Tram- 
ways: W.Brown,Smethwick. (2d.)—the rail is single- 
he.ded, and has a curved section like a comma, by which it locks 
itself into the chair. (ULecember 18, 1880). 

5328. Skates, &c.: T. B. Drybrough, Edinburgh. 
‘6d. 4 Figs }—Lhe blade is formed in two parts, either quite sepa- 
rate or jointed together. (December 20, 1880). 

5332. Preserving Meat, &c.; J. Eckart, Munchen, 
Bavaria. (4¢.)—A svlution is used of salt, boracic acid, tartaric 
acid, and salicy.ic acid. (December 20, 188v). 

5334. Machinery for Burnishing the Heels of 
Boots and Suoes: H. J. Haadan, London. (2. fF, 
Larrabee, Boston, U.S.A.) [6d.]—Refers to Patent 762 of 1871, and 
describ: s various improvements on the machine therein described. 
(December 20, 1830). 

5339. Finishing Silk Hats: D. M. Easton, Arcola, 
New Jersey, U.S.A. [4d¢j—1he gioss is obtained by tne use 
of a mixture of oil of myrbane and retined petroleum. (December 
20, 1838v). 

5340, Telephone Signal Apparatus: W. Mor- 
gan-Brown, London. (@. /. Bliss, Pitsfield, Mass., U.S.A.) 





(si. 7 Figs.j—The invention consists in the combination with 
signal apparatus of clockwork, and means for stopping and start- 


The apparatus is described under nine 


ing such clockwork. 
(December 20, 


heads, and is too long for satisfactory abbreviation. 
1sSv), 
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Clamp ‘3 are provided to be fixed to the leading strings during the 
healing of the arteries. (December 21 188)) 


5357. Boxes, Cases. &c.: P. Lawrence, London 
[6d. 6 Figs.}—Tte box is surrounded with india-rubber rings to 
keep the lid closed when on and in a certain position when off. 
(December 21, 1880), 


5361. Wood-turning Machine: W. R. Lake, Lon- 
don. (7. Hansan Hollis, Maine, U.S,A.) (6d. 5 Figs).—The 
object of the invention is ‘to control the path described by the 
rotating wood, and hence the shape of the object produced by 
means of geared pattern wheels or formers of any desired shape 
which are made to revolve in unison with, and describe the same 
path as the wood itself. The lathe mandrel carries two of these 


United States of America from 1847 to the p:esent time, and 

reports of trials of patent law cases in the United States, may 

be consulted, gratis, at the offices of ENGINES3ING, 35 and 36, 
Bedford-street, Strand. 


FOREIGN AND COLONIAL NOTES. 
Mutual Union Telegraph Company (U.S.)—Ata meeting 
of the Mutual Union Telegraph Company, in New York, it 
was resolved to increase the cz apiti il stock to 10,000,000 dols., 
and to extend the company’s lines to most of the great 
cities in the north and west. The company’s wires now 





shaped wheels, and is free oe and spon ow oo og corm extend from Boston to Washington, touching New York, 
je ; ison bee remy Am the wheel eoutees ot 1 wand 1 rise Philadelpbia, and intermediate cities. The present capital 
and fall in accordance with the shape of the wheels. (December | consists of the money invested in those existing lines. 
21. 1880). With the increase of capital now resolved on, the com- 


pany proposes to extend its wires to Albany, Rochester, 
Buffalo, Cleveland, Toledo, Chicago, Milwaukee, St. Paul, 
Minneapolis, Kansas City, St. Louis, 
cinnati, Columbus, Pittsburg, and Louisville. 


5437. Machinery for hae * sae y Boring, &c.: J 
Lit 


Evans, Wolverhampton. 4 Figs.]—The slide upon 


Precipitating Copper.—Three of the Siemens-Alteneck | 
machines have been 
at Oker, Germany, for precipitating pure copper 
more are now being put in. 
current for 10 to 12 precipitating cells, in which 50 |b. of 
copper are deposited in 24 hours. One 8 to 10 horse 
power engine, therefore, is sufficient to precipitate 550 lb. 
to 650 lb. of copper. The raw copper refined by this pro 





, and two 











ses 





; : . ,.| cess holds only 0.5 per cent. of impurities. If the impu- 
which the work is fixed is in the furm of an inclined plane. By : : 4 
movi g the part e up or down the part a, the work can be adjusted rities are pre sent in greater quantity, the electromotive 
vertically, (December 24, 1880). : | foree required is much larger, and renders the operation | 


5467. Apparatus for the Destruction of Field unprofitable. 
H 


Mice, &e.: : a Sonneville, London (L, A. Coutear “| Canadian Locomotive Ruilding.—The new Canalian |} 
» Fi " 


Leour nee). [he ~ : x Waen COnenS . P | Locomotive and Engine Works Company is abo: ut to 
pei arranged th “ wT wes cane pat bat hat Gomestic aniaials CanBOt | iy mediately commence the erection of a building 324 ft. 
ee ‘ long by 60 ft. wide, and two stories in height, at Kingstown, | 

sees. Drain Pepes, Re. . w. ~ Lake, London. Canada. The building will be used as erecting workshops, 
(Cc. W. Durham, ¢ , igs.J—Is for piy &C., 5O | 2 » ne , 
eed dhakdiie aaa ae , building does not affect them, | Which all the company’s locomotive building will be 





mber 31, 1880 | carried on instead of in different shops as at present. 
| Already a large quantity of new machinery bas been 
| ordered, some of it in Canada, — in the United States, 
}and the balance in Engiand. ‘lhe intention is to have 


(De 
1881. 


938. Colouring Matters: Cc. D. Abel, London. 
‘ Ulf 








(Bindschedter and Burch, Bas'e a ote ee 2d.} Stas fee ote s° PPo- | skilled mechanies, first-class eqaipment, and to perform 
duction of green colouring n r by es ersion of the hi 8 a io 
of tetra-methyl-diamido-tryphenyl-methan, or the substitution | | work which cannot be surpassed anywhere. Material has 
ducts thereof. into a sulpbo acid, and the treatment of such sulpho- | been purchased for five new locomotives. There are 
acid With oxidising bodies, (March 4, 1881) is sufficient orders on hand to keep the works going to their 
fullest capacity until October, by which time it is expected 
—_ Colouring Pim agg vd P.. D. a £m, alee | that fresh contracts will have been obtained. Arrange- 
-_ ion of colouring matter b, the action cf the halogenes on azo | ments are being made with the local water works company 
derivatives of resercine, (March 4, 188!) for the erection of three hydrants on the foundry property. 


Indianapolis, Cin- | 


at work day and night for two years | 


Each one of them furnishes a | 


pany wil have arrangements completed for an addition of 
1U0 to the present force of workmen. 
The Gauge Question Canada.—The Toronto and 
| Nipissing Railway is about to lay down another rail, and 
| to adopt the standard gauge of 4 ft. 8} in. 
| Metallurgy on the North Pacific Coast.—A blast fur- 
nace of the Puget Sound Iron Company at Port Townsend 
has been recently completed, and is in successful operation, 
| making charcoal pig iron from Puget Sound bog ore, mixed 
with Texada Island m: agneticore. It is said that the com- 
pany contemplate the erection of another blast furnace on 
Texada Island, which is in British Columbia. 


in 


Manitoba Railways.—Application will be made in the 
adjourned session of the Manitoba Legislature for Acts to 
incorporate the following railway compunies : ‘The Emerson 
and North-Western, the Manitoba South-Eastern, the 
Winnipeg and West Lynne, the Winnipeg Southern, the 
Meadow Lea, and Lake Manitoba. 


|. American Telegraphy.—For about a month New York 
has had the benefit of prompt telegraphic connexion with 
Mexico, by means of a cable recently laid from Browns- 
ville, Tex: as, to Vera Cruz. Steamers are now engaged in 
extending the cable southward to Tebuantepec, and only a 
few months will elapse before the ports on the Pacific coast, 
| from Central America down as far as Callao, will all be 
| connected with the general system of telegraphic communi- 
cation. 


Insulating Electric Wires. — Electric wires used for 
illuminating purposes must be thoroughly insulated to 
| guard against dangers from fire. This is the decision of 
|the New York Board of Fire Underwriters, who have 
passed a resolution ordering that all buildings in which the 
| electric light is used, or over, or through which wires for 
| lighting by electricity may pass, shall be rated ‘‘ specially 
hazardous” unless the wires are properly insulated and 
approved by the inspectors of the bo: _ Persons interested 
in electric lighting are requested to give any facts 
| which may come under their obse rvation, bearing upon 
this subject of danger of fire from electric wires to the 
Board of Underwriters. 


Underground Telegraphy at Philadelphia. — Under- 
ground tele ‘graphy is to have a trial at Philadelphia, th 
City Council’s Committee on Police and Fire ahem 
Telegraphs having, by a vote of 11 to 5, aftera long debate, 
adopted a resolution granting permission to the National 
and Municipal Electric Underground Companies to lay 
underground wires or conduits under certain streets, pro- 
vided one chamber be given free of charge to the city. 
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The Water Jet as an Aid to Engineering Construction. 
By L. Y. ScHERMERHORN, under the direction of H. 
M. Rosert, Major of Engineers United States Army. 
Washington : Government Printing Office. 

A report has recently been issued by the Engineer 

Department of the United States Army on the 

use of the water jet as an aid to engineering con- 

struction. This report by Mr. L. Y. Schermerhorn 
and Major H. M. Robert has been very carefully 
compiled and contains a large amount of interest- 
ing and valuable information. As is well known, 

Mr. James Brunlees devised a water jet for sink- 

ing piles in 1856, but it appears that four years 

before an analogous method had been employed in 
sinking piles for a wharf and warehouses at Decrow 

Point, Matagorda Bay, Texas. The suggestion 

was made by Lieutenant George B. McClellan, then 

chief engineer of the Department of Texas, and it 
was carried out by means of a hand-pump and 
rubber hose terminating in a nozzle of gas-pipe ; 
the nozzle was placed close to the point of the pile 
on the sand, and the pile sank rapidly by the scour 
produced. In 1854 Mr. Charles Pontez used the 
same means in sinking the foundations of the 
Pungateague Lighthouse, Chesapeake Bay, but in 
this case the piles were hollow, 18 ft. long, 7 in. in 
diameter, and terminating in a trumpet-shaped base 
3ft.in diameter. Water was delivered by a hand- 
pump through a | in. diameter pipe passing down 
the inside of the pile; the rate of sinking averaged 
about 4} ft. perhour. In 1854 and for seven years 

afterwards, Lieutenant W. H. Stevens, U.S.A., 

employed the water jet in sinking sheet and bear- 

ing piles for many different works, including jetties 
at Fort Livingston, Louisiana, the Half Moon 

Shoals Lighthouse, Matagorda Bay, Texas, at the 

Ship Shoals Lighthouse, Louisiana, and in works 

connected with the fortifications at Pelican Spit, 

Galveston Bay. In 1856 Mr. James Brunlees 

employed the same means in constructing the 

Kent and Leven viaducts across Morecambe Bay. 

The cast-iron piles were provided with a disc 

near the bottom, and a 2 in. pipe supplying 

the water was led through the piles; the timber 
piles were fitted with disc sockets 2 ft. 6 in 
in diameter, and the supply pipe was brought 
down the side of the pile. Since Mr. Brunlees 
introduced the use of the water jet in this country 
it has been very frequently employed here for 
foundation works. In 1862, five thousand timber 
piles were sunk across the channel to Mobile Har- 
bour to obstruct the Federal fleet. The piles varied 
in length from 20 ft. to 30 ft., and in diameter from 
i8in. to 30in. They were sunk in about 20 ft. of 
sand at a rate, it is stated, of 1 ft. a second, by 
means of a 1}in. fire nozzle, attached to rubber 
hose, and supplied by a steam fire engine on the 
deck of a steamer; the nozzle was secured ‘by a 
staple to the pile, and pulled from it as soon as the 
desired depth was reached. The piles were after- 
wards cut off a little below the surface of the 
water. Between 1867 and 1869 Mr. O. Chaunte 
employed the water jet largely in the foundations 
of the Kansas City Bridge. On this work several 
modes were adopted ; the supply pipe was led down 
the side of the pile, or four timbers were bolted 
together, each having an inner edge chamfered so 
as to leave a central passage for the pipe. One of 
the caissons also was sunk by means of a large 
number of jets arranged around its lower edge, and 
boulders were removed by the action of inde- 
pendent jets. The same means were largely 
applied on the St. Louis Bridge works, and the 
timber piles were sunk either by the ordinary 
application of a pipe along the face of the pile, or 
by boring a hole on the axis of the pile from the 
bottom for a length of about 2 ft., and connecting 
it witha second hole bored obliquely from one side. 
Much trouble was experienced, however, on these 
works owing to the sand being largely mixed with 
gravel and stones, and when the jet had forced out 
the sand the stones accumulated in the pit washed 
out under the pile, and obstructed its further pro- 
gress. The piers at Lewes, Delaware, built about 
1871, stand on“solid wrought-iron columns from 
5}in. to 84in. in diameter fitted with cast-iron 
screws. In sinking the piles the screws broke 
frequently, and the introduction of a water jet 
underneath the screws did not reduce these acci- 
dents. The experiment was then made of discharg- 
ing water through two 1} in. pipes upon the upper 
faces of the screws, when it was found that no 











further difficulty in screwing down the piles 
existed, nine-tenths of the resistance previously 
encountered having been removed by this appli- 
cation of the jets. A considerable amount of 
sheet piling for the East River Bridge, New 
York, was driven with the aid of the jet, the 
water being obtained from the city mains at a 
pressure of 50 lb. to the inch. The piles were 8 in. 
by 2in., and without the jet required from 30 to 
40) blows per inch. In a comparative trial made, 
392 blows were delivered on the pile during 18 
minutes to drive it a depth of 10 in. without the 
jet; with it 93 blows sufficed to drive it 174 in. in 
two minutes. The piers of a bridge over the 
Tensas river, Alabama, are of iron cylinders, about 
6 ft. in diameter. These were sunk by Mr. Jordan, 
the engineer of the work, by means of a ring of 
jets running round the lower edge of the cylinders. 
A different application was made in 1875 by Mr. C. 
Fitzsimmons, when sinking the shafts of the 
Fullerton Avenue Conduit, Chicago. The shafts 
were of brick, built on iron shoes, and the friction 
of the sand outside was often so great as to prevent 
sinking; by the use of jets around the outer surface 
of the brickwork the friction was so far reduced 
that the sinking was easily effected. 

An ordinary type of jetty at the numerous 
harbours on the great American lakes is as follows: 
Two rows of round piles are driven 14 ft. apart, 
extending from the shore into 12 ft.of water. The 
piles of each row are driven as closely together as 
possible, and the heads are cut off at the surface of 
the water. The space enclosed is filled with brick 
and stone rubbish, and on the top of the piles a 
timber superstructure 5 ft. high is built. Sand 
finds its way freely through the interstices between 
the piles, and tends to silt up the channel of the 
harbours, and it has been found necessary in many 
cases to enclose one side with sheet piling to prevent 
this. The piers at the harbours of Two Rivers, 
Ahnapee and Sturgeon Bay, all in Lake Michigan, 
have been recently so protected by Major H. M. 
Robert, who made use of the water jet on quite an 
extensive scale. The sheeting consisted of two 
rows of planks, each 3 in. thick and 12 in. wide, and 
extending from the top of the superstructure, to 
which they were secured by a pine waling, a second 
waling of oak being placed at the surface of the 
water. The outer planks were driven so as to 
break joint with the inner row. The plant 
employed consisted of an engine and boiler, hoist- 
ing drum, an 18001b. pile driver, a rotary pump, 
3 in. hose, and guiding tackle. These appliances 
were mounted on a platform running on wooden 
rollers. Operations were commenced by dredging 
a narrow cut close to the pier, to remove from the 
bottom the accumulation of drift wood, broken 
stone, &c., which entirely prevented the action of 
the jet. The latter was then employed to open up 
the bottom for the reception of each pile, which was 
fixed in place generally by one of the men standing 
on the upper end after it had been lowered, only 
about one per cent. requiring the use of the hammer. 
In this way an average of 130 piles were sunk per 
day, as many as 47 being placed in an hour on one 
occasion. About 4000 lineal feet of this piling was 
fixed at a cost of 4.17 dols. per foot. Two more 
applications of the water jet remains to be noticed, 
as recorded in the report under review. The first 
was that in building the ocean pier at Coney Island, 
where wrought-iron hollow piles 83 in. in diameter 
were employed. Here the water was forced through 
a 2 in. opening in the bottom of the pile, the pipe 
generally used being dispensed with. The second is 
its use at the New York Harbour improvement 
works where it is employed to displace clay deposits, 
boulders, &c. In this installation a Worthington 
duplex pump with water cylinders 10} in. in dia- 
meter and 10 in. stroke supplies two streams through 
101 ft. of 24 in. hose with 1} in. nozzles under a pres- 
sure of 150 lb. to the inch. The nozzles by the aid 
of attached spars were forced downwards into the 
materials to be removed. The nozzles penetrated 
generally about 1 ft. a minute to a depth of 5 ft. or 
6 ft., making a cavity from 3 ft. to 5 ft. in diameter. 
Boulders 10 ft. in diameter and 7 ft. high were 
undermined and sunk below the requisite depth, or 
washed out of the clay and removed. When the 
position of the material was unfavourable for its 
ready removal by the currents, use was made of 
a wrought-iron pipe 15 in. in diameter and 64 ft. 
long, through which powerful currents were induced 
by means of a water jet introduced in the large 
pipe. By means of this induced current a velocity of 
10 ft. per second was obtained through the large pipe, 





which was sufficient to bring into it sand, gravel, 
and stones as large as could pass the ejector nozzle, 
and to project them some feet beyond its outer end. 
The capacity of the machine was estimated at from 
50 to 100 tons a day. 





An Introduction to the Study of Gothic Architecture. 
By J. H. Parker, C.B., M.A., ¥.8.A., &c. London: 
Parker and Co., 1881. 

This work, which since its publication in 1849, has 

passed through six editions, is stated to be intended 

not so much for architects as their employers, the 
gentry and clergy of England, to whom some 
knowledge of the subject has become a necessary 
part of education. After an introductory chapter 
the author deals with the architecture of the 

Middle Ages, from the eleventh to the sixteenth 

century, dividing the interval into six styles or 

historical periods. The first of these was the 

Anglo-Saxon, then came the Norman, which 

gradually changed into the early English or first 

Gothic style, to be followed successively by the 

decorated and the perpendicular styles, the latter 

of which gave place to the Roman, at the time 
variously called the Renaissance and the Cinque 

Cento. Each of these periods is separated in the 

first part of the book; the second part deals with 

the various Continental styles, for the purpose of 
showing historically the growth of Gothic art and 
the influence that France exercised upon the 
development of that art in England, at a time when 
the two countries were so closely connected as they 
were in some of the early periods following the 

Conquest. The present edition differs from the 

fourth and fifth in little but the addition of twelve 

new engravings. 


BOOK RECEIVED. 

Die Maschinenelemente. Ihre Berechnung und Con- 
struction mit Riicksicht auf die neweren Versuche. Von 
C. Bacu, Ingenieur, Professor am K. Polytechnikum zu 
Stuttgart. Mit in dem Text gedruckten Holzschnitten 
und 42 Tafeln Zeichnungen in besonderem Altas. Stutt- 
gart: J. G. Cotta’schen Buchhandlung. 








BRIDGE OVER THE RHINE BETWEEN 
MAYENCE AND CASTEL. 
By BAUMEISTER ALFRED GAEDERTZ. 

DvrinG the last few years engineers have rarely 
had occasion to compete for such an important and 
interesting work as that for which designs were 
invited in the month of September, 1880, by the 
grand ducal Government of Hesse-Darmstadt, this 
work consisting of a bridge over the Rhine between 
the opposite lying towns Mayence and Castel, the 
bridge being intended for roadway traffic only. 

Nearly every winter it happens that the com- 
munication between these towns is altogether 
stopped by the ice and by its breaking up, at which 
times the present pontoon bridge necessarily has to 
be removed. The inconvenience arising from this 
cause is very great, and the severe winter of 1879 
especially gave the last impulse to the project for 
constructing a permanent bridge, and hastened the 
proclamation of the competition to which we have 
referred. 

The preparatory works were carried out under 
the directions of Oberbaurath Doctor Schaeffer, of 
Darmstadt, by the grand ducal board of works at 
Mayence ; they consisted in carrying out experi- 
mental borings at different points along a line 
(marked A B in the map, Fig. 1, page 108) which 
was laid in prolongation of the “ Grosse Bleiche” on 
the Mayence side, and crossed the river at right angles. 
The holes were driven toa depth of about 18 metres 
(594 ft.), a few of them even down to 30 or 35 
metres (984 ft. to 115 ft.) below low-water mark, and 
the samples obtained gave evidence that the bottom 
of the river was a first-rate ground for the founda- 
tion of heavy piers, and that it would not be neces- 
sary to go down very deep, as a very thick layer of 
clay extended to a considerable but unknown 
depth, and was found at only about 6 metres 
(19.7 ft.) below low-water mark. 

The special programme given to the competitors 
was drawn up after close inquiries had been made 
by the grand ducal board of works and an exami- 
nation of existing projects by the stadtbaumeister 
of Mayence, Mr. Kreyssig. The programme con- 
tained all necessary information, only omitting to 
mention the strength and compactness of the very 
thick and solid bed of clay just referred to, as well 
as to say something on the further existence of the 
“‘ Hessiche Ludwigsbahn”’ behind the enceinte. 

As above stated, it was proposed to construct the 





bridge in a line forming an extension of the axis of 
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the Grosse Bleiche on the ground principally of the 
importance of this broad street as a high road for 
the city after its enlargement, besides which it opens 
on the banks of the river between the grand ducal 
and the former electorate palace, the latter being a 
most remarkable and handsome building, of the 
later period of the Renaissance. It is to be regretted 
that for a long time past nothing has been done 
to restore this building, the rather soft and very 
weather-beaten sandstone of which it is constructed 
having lost a good deal of the originally exquisite 
mouldings. A further reason for the adoption of 
the above-named site for the bridge was especially 
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the opportunity thus offered for direct communica- 
tion between the Rhine, the new bridge, and the 
1ew central railway station lying on the west side 
of the city. 

The jury gave, however, the opportunity of 
a free choice of a site between two boundary lines, 
X Y, lying about 425 metres (1304 ft.) apart above 
and below the pontoon bridge (vide sketch of situa- 
tion, Fig. 1). Only two competitors made use of 
this permission, the one placing the bridge in the 
axis of the grand ducal palace, the other choosing 
one of the small and very narrow streets on the 
upper side of the arsenal. 

On the right-hand bank of the river—the Castel 
side—the opportunity of receiving practical and 
good designs for the approach was very question- 
able, all streets leading down to the river being 
very narrow, hardly allowing two vehicles to pass 
each other. 


For the river navigation and for the passage of 
timber rafts three openings were demanded, each 
of 90 metres (295 ft. 3.3 in.) in width, one of these 
being required to have a height of 13.85 metres 
(45 ft. 4in.) above Mayence water-gauge for a 
breadth of 41.72 metres (137 ft.), the clear height at 


high water then remaining 8.15 metres (26 ft. 9 in.). 

The breadth of the bridge was to be 13.60 metres 
(46 ft. 3in.), and that of the roadway 7.80 metres 
(25 ft. 7in.). A free waterway of 450 metres (1477 ft.) 
with a quay on the left bank of 45 metres (147 ft. 
8in.), and one on the right bank of 
(82 ft.) width were also required by the } 


25 metres 


yrogramme. 
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| tive drawings and water-colour paintings as th 
| architectural competitions for the various monu 

| ments built during the last years, the public, esp 

cially in some parts of Germany, being to a great 
| degree spoiled by very often having had occasion to 
cultivate their taste herein : nevertheless som 
competitors spared no cost in giving their designs a 
| most attractive appearance. 

The jury for examining the competing designs 
| was composed of Oberbaurath Herr Gerwig, of Carls 
|ruhe ; Oberbaurath Herr Schwedler, of Berlin ; and 
Oberbaurath Dr. Schaeffer, of Darmstadt. The 
verdict (the inquiry began on the 1th of May list 
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Mayence, moreover, as an important fortress, of 


and finished on the 23rd) contained a classification 


course had to demand the full possibility of com-| of the competing works and then a rather deficient 


manding the banks of the river from behind the 
walls and the land abutments. 

The result of the competition has been highly 
satisfactory. Thirty-nine competitors presented 
their plans together with 47) drawings (four com- 
petitors arrived too late). The problem was one 
demanding a great deal of special and industrious 
study, and therefore the above-named number of 
competitors may be considered a large one, and 
from it can be deduced the real and great interest 
taken in the task. Nearly all the competing schemes 
attained a fully deserved acknowledgment by the 
visitors to the exhibition of the competing plans, 
nearly all of them being worked out in a very detailed 
and accurate manner. 

It might be expected that an engineering compe- 
tition would not bring together so many perspec- 








sentence only giving short remarks on the designs, 
but not entering into details or giving any inte- 
resting and instructive hints. This deficiency is 
the only fault that can be found with regard to 
this well-conducted competition. 

Having now stated the general terms of the 
competition we propose to give a survey of the best 
schemes and hereafter a short account of the other 
designs, only staying to notice some remarkable or 
interesting details. 

The first prize of 8000 marks (400/.) was assigned 
to “Pons Palatinus,” a highly finished work, 
designed by Mr. Lauter, chief engineer of Messrs. 
Holzmann and Co., at Frankfort-on-the-Main, Mr. 
Bilfinger, chief engineer of Messrs. Benckiser, at 
Pforzheim, and Mr. Thiersch, professor of archi- 
tecture at Munich. This design, which is illustrated 
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The authors of this design have very carefully 
the latter are of some in- 
certain novel features. 
by two strong cheeks of 


to compensate for unequally distributed pressures; | 
the main support has to transmit the chief pres- | studied the abutments ; 
sures of the arch to the piers by the hinge joint, | terest, as they contain 
whereas both trusses have secondary, also adjustable, | Each arched rib is held 


supports; the latter are chiefly intended to give | cast steel, which rest directly on the hinge pivot. 
more stiffness to the girders of the arch, the| The piers carry the chief cast-iron skewbacks, the 
diagonal ties penllavesS from these points. The | latter being joined together by a third cast-iron | 


two outermost arches have a dead weight of 8.5 tons| piece (see Fig. 6), which can be firmly pressed 
per metre compared to a traffic weight of 4.74 tons, | against the former by a system of wedges ; these 
givir wg a relation = 1.8 to 1; the inside arches beneath | three frames are now designed to receive the whole 
the roadway give the proportion 15.6 to 6.24 tons | pressure of the arches, but only to transmit vertical 
per metre, or=2.5 to 1. The skewbacks (granite) | pressures to the masonry and foundation of the 
on the buttresses bear a unit weight of 65 kilog. to| piers. To stiffen the whole construction there are 
the square centimetre (24} lb. per square inch). | arranged small stone arches between the frames of 
The railing is designed chiefly of wrought iron, and | two neighbouring supports. At the springings the 
is of a very good design, while the entablature support is designed to form a cross joint, so that 
mainly consists of a zores-bar (or bar of + section) | the arches have the possibility of slight movements 
with decorated pins and rivet heads. | either way. 

The foundation of the piers is intended to be The calculations for this design were made with 
made pneumatically,the caisson edge resting about | the following formula (that of Professor Heinr. 
one metre in the = clay ; each caisson mea- | Miiller, of Berlin) for the lateral pressures at the 


=» 


( 





sures in length 24.3 metres (79 ft. 8 in.), and in | springings : 

breadth 9.5 metres (31 ft. 2 in.), equal to231 square | H= 3 {@+2) («-Z DF P, 

metres (2426 square feet), the unit mean pressure | it .6 

being 3.2 kilog. per square centimetre (454 lb. per | where P denotes a sing le te Z its distance from 
square inch). The part of each pier above the|the vertical axis of the arch, } the rise, and a| 
springing is designed as hollow masonry with |half the width. The forces originating from change 
accesses to the mine chambers, which are formed at |of temperature are calculated with the aid of the 
the high-water line. The stone chosen for all the | formula : | 
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blueish red sandstone from 


facings is a handsome 
the Main. 
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j}centimetre (81 lb. 





of paving on inverted buckled plates, the foo tpat 
lie on consoles and consist of granite flags on tra 
verscly laid zores-bars. 

The proportion of dead weight and traffic 
is here as 2.8 tol. The calculation was mad 
ing Mohr’s method in a very ready manner 
(Hannover’sche Bauzeitung, 1872, and * Technische 
Mechanik,” published by Conrad Wittwer, 
gart). 

The piers, which are founded on concrete 
25 metres (82 ft.) in length and 11 
(36 ft. 1 in.) in breadth, and afford a bem 
of 240 square metres (2583 square feet), the gr 
unit pressure being 4.8 kilog. 
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(68.3 lb. per square inch) ; the breadth inline of the 
springings is 5.8 metres (19 ft.) ; the springing 


courses behind the principal support are airanged 
vertically; the upper parts above the line of spring- 
ing show an arch of no great dimensions, the whok 
pier being designed of very light and even scanty 
proportions. 

The land buttresses show well - 
towers of medium height with neighbouring th: 
centred arches, the caponiere here lying beneath the 
said towers; the greatest unit pressure the 
of the foundation kilog. per square 
per square inch). The weight 
of wrought-iron work in this bridge given 
2420 tons, and according to the estimates the cost 
is 2,620,000 marks (131,0000.) 

As third of the schemes to which a second prize 
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The land buttress has been projected asa sepa-| where ¢=difference of temperatures, and E the | Was awarded there is left the design of * Eigelstein,” 
rate pier, the caponiere and the custom-house being | modulus of elasticity. |which is shown by Fig. 9 on page 109. In this 
situated on the very handsomely detailed chief The authors desizned their bridge with equal design five spans are also adopted, that in the centre 
abutment. The land abutment has the very daring } lateral pressures, in thiscase with a relation be tween | having a span of 107.165 metres (351 ft. 7 in.), with 
greatest unit pressure on its edge of {).0 kilog, per {half the width a and rise b la rise of {.742 metres (31 ft. 11.4 in.); he two 
square centimetre (128 Ib. per square inch a? sonst. 132.28 metres. | adjacent on s spans of 102.06 metre s (334 ft. 10 in.) 

In the longitudinal section the roadway is designed | 2b with arise of 9.036 metres (29 ft. 7.5in.) an the 
as a regular curve line with a tangent of 1 in 30] In the line of springings the river piers have a| two side spans, openings of $1.46 metres (301 ft. 
for the approaches. The arches and their pitch | breadth of 6.5 metres (21 ft.3.9 in.); the partsabove | 5in.), with a rise of 7.086 metres (23 ft. 3 in.) 
have been designed to equalise the horizontal | |this line only exist at the ends as two s parate | At first sight the whole design has a striking 
thrusts of all spans for a symmetrically distributed | piers, which carry capacious balconies for the | resemblances ? the Obermain Bridge at Frankfort 
load. The scaffoldings and centrings of the arches i nefit of pedestrians. The piers are proposed to | on-the-Main, built by the same engineer. It is the 
have been planned for several spans, the remaining | be founded on concrete by the aid of cofferdams, | only suce« ful project which m ches 
being ke ft open for navigation, while in order to The land abutment has also — separated from | combi ined - ith vertical and diago the 
avoid an injury which might be caus«d by the |the caponiere, as in the first design, and is charac- | spandrels, the diagonal struts, of course, neccs t 
unbalanced lateral pressures on the piers it is pro- | teris d b y perhaps rather too slender towers about | ing r rather large dimensions on account of t 
pos d that a trestle-work of timber shall be left }20 metres (65 ft. 7} in.) in height from the road- or ains coming on them by unequal loading 
under the crown of each arch as it is finished. The | w The custom and guard-houses are placed on|of the bridge; for the same reason the verti al 
scaffolding is of very good and light design. | the 1e caponie res; they have spacious rooms and are | strut s have to be heavier than in the arrangem 

The whole of the constructional wrought iron- ie rly detailed. The greatest united pressure on the | of elastic arch (with vertical struts for transfer 
work weighs 3420 tons; the cost of the brid s | foundations is calculated to be 4.0 7 kilog. per square the pressures of moving loads), becaus they 
estimat ed to be 3,210,000 marks (16 .50C/.) 1£1 a. eentimetre (70.7 lb. per square inch). to sustain part of the pressures or tensions 
in _ line of the Grosse Blei whereas, another The bridge is to be lit by gas, the lamp-posts originally belonging to the diagonals. 
project for constructing the same bridve directly | standing on the piers and on the haunches of the} Mr. Schmick has designed his bridge with four 
facing the grand ducal palace, would nee itate an arch. ‘The weight of wrought iron used is said to | arched beamsin cach span on two—not visib)l hing 
expenditure of about 3,340,000 marks, or about |be 3200 tons. The whole cost is reckoned as| joints. The arched ribs are placed distances 
167.0004. The hizl t river pier, 25 m (S2 ft.) 8 he ge ty OK l.), just the sum allowed; | apart of 4.53 metres (14 10.5 in.); the arch itsclf 
high, and at the springing 6 metres (1!) ft in.) | hig iest pier. would cost about 170,000 marks only has a height of 1.0 metre (3.37in.), and a 
broad, is estimated to cost 175,000 mark r say |(8500/.). The well-chosen decoration and arrange- | sectional area of nearly 3000) square centimetres 
81502. jment of the Mayence approach, with a maximum | (465 square inches), the section being constructed 

Second prizes were awarded to three competi- |incline of three - rcent., deserves to be mentioned. |in the form of a box closed on every side. The 
tors, namely : | The next pr ajc t, that of “ Laetare,” also consists | upper truss beam below the roadway has been 

:.% f rincers being Mr. Kriesche, |of a bridge of five arched spans, the centre span de signed in the same manner, without paying 

of Strasbourg, and Dr. Zim- jhaving an ope — of 100 metres (328 ft. 1 in.) | attention to the possibility of rivetting such 

: | with a rise of > while the two next openings have | full-box sections. A transverse section of 

by the Baumeisters Messrs. Frantz, | spans of 92.2 metres (302 ft. 6m.) with a rise of | bridge is shown by Fig. 10, page 108. 

titgen, and O. von Ritgen, of Berlin. | and the two remaining side spans of 86.10} The vertical struts (see Fig. 10) are placed 5.11.3 
by Mr. Schmick, civil engineer, | metres (282 ft. 6 in.) with a rise of ;}-;. The | metre s (16 ft. 9 in.) apart; the cross and longitudinal 
m-Main. |design is shown by Fig. 7,on page 109. The arched | girders are plate beams with I section; the roadway 
en of “Einfach,” illustrated by Fig. 4, | ribs are of sickle form, the radii of the intrados for|is meant to be pavee on zores-bars, the footpaths 
page 109, has five spans, one of ‘hes s £ aving | the three different spans above named being respec- made of asphalte on concrete, the latter resting on 
an opening of 102.42 metres (356 ft. 11.3 in. | tivel ly 136 metres (446 ft. 2 in.), 136.25 metres | hollow bricks; these had to be chosen on acccunt 
and 1.06 metres (32 ft. 8.1 in.) rise, while two! (447 ft.), and 145 metres (475 ft. 9 in.) ; while the }of the enormously heavy cast-iron railings and 
others have 0] gs of {848 metres (525 ft. | radii of the extrados are pe Ret ft. 7in.),|entablature, the chief posts being held back by 

1.2 ia.), with 0.21 metres (50 ft. 2.6 in.) rise, and/99.15 metres (325 ft. 4 in.), and 99.3 metres wrought iron ties. The current metre of the foot- 
the remaining two openings of 82.71 metres (271 ft. | (325 ft. 10 in.) respectively. path in this bridge weighs about 580 kilog. (390 Ib. 
4.1 in.), with a rise of 6.59 metres (21 ft. 7.4 in.) The form of arch is here chosen so as to accom- | per foot run); and in the first prize design * Pons 
There are six arched ribs for each opening, these | modate itself as far as possible to the moments of Palatinus” the weight is but 400 kilog. per metre 
ribs being placed at distances of 2.7 metres (8 ft |flexure found in each transverse section ; the (269 1b. per foot). 

10.3 in.), each of these ribs being designed as a. | greatest sectional height of the arch being required The river piers proposed by “ Eigelstein” measure 
parabolic plate web beam of I section and 1.5]/not at the crown, but about the middle of the| 9-9 metres (i8ft. lin.) at the springing; they are 
metre (4 ft. 11 in.) height, each beam having two | haunches, the depths being found as follows : intended to be founded on conercte within cofferdams, 
hinged joints at the springings as st own in Fig. 6, Springing. Haunches. Crown. and givea bearing are a of about 320 square metres 
page 18. The vertical struts in the syandrels are metres. im. metres. in. metres. in. (3445 square feet) with a greatest pressure of 
placed 4 metres (13 ft. 1.5 in.) apart. Main span... 0.7 =27.6 2.00=78.7 1.75=68.8 0.8 kilog. per square centimetre (82.5 1b. per square 

The cross beams are lattice trusses, the longi- Side span 0.66=26.0 181=72.4 1.61=63.3 inch). The greatest length of the pier is 33 metres 
tudinal beams are plate girders running along the End span 0.61=24.0 1.71=67.3 1.50=<£9.0 (108 ft. 3in.), the greatest breadth 11.1 metres 
whole bridge without interruption, this being meant The two arch ribs of each span are placed at a|(36ft. 5in.); the upper part of the piers consists 
to balance the lateral pressures of the arches. The | distance apart of 8.2 metres (26 ft. 11 in.),as shown | of full masonry. The custom houses on the land 


outermost arched ribs are of a lighter design than | in Fig. 8, page 108, and they havea | J] section and |: 


the others. The roadway consists of compressed |a sectional area of about 1850 square centimetres 
asphalte on concrete, and transversely laid zores-| (286.8 sq. in.). The arch is stiffened by a double 
bars. A transverse section of this bridge is shown] system of diagonal struts; the cross and longitu- 








by Fig. &, page 108, dinal girders are plate beams; the roadway consists 








abutments are very insignificant, especially com- 
pared with the heavy masses of the caponiere below. 

The ironwork of this bridge weighs 4670 tons, 
which is heavy compared with the other designs 
The cost is estimated at 3.350,000 marks (167,500/,) 
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the highest pier requires 141,000 marks (7050/.); 
the larger sum for the whole results almost alone 
from the cost of the ironwork, namely, 1,913,000 
marks (95,650/.), in which sum the cost of all iron- 
work for the bridge is included. 

The project is calculated very exactly and cir- 
cumstantially from the work of Mr. Engesser “ On 
Arches with Trussed Haunches and without a 
Hinge Joint in the Crown of the Arch.” 

(To becontinued). 


THE MOUNT ADAMS AND EDEN PARK 
INCLINED PLANE RAILWAY. 

Axy one who has ever been at Cincinnati will remember 
that a greater part of the fine residences are situated 
upon the hills which surround the city proper on three 
sides. The tops of these hills are about 300 ft. above 
the city, and hence access to them involves very hard 
work to horses, especially when there is ice on the ground. 
About the year 1872 a passenger inclined plane was 
built connecting the city with a part of the hill tops 
known as Mount Auburn, and street cars, or tramcars, 
ran in connexion with this plane, both at top and bottom. 
This plane proved so great a success that by the end 
of four years, four other inclined planes were constructed 


and in use, three of these carrying passengers, and 
one carrying wAgons and carriages, up and down the 
hills. 


se quick-running inclined railways, 
the peo} le complained, because they could not always 
make prompt connexions with the street cars. This did 
any of the planes, except the Mount Adams 
which had a street car line, run- 
ning in opposit to it, their passengers all going to 
town by this line, so as not to be delayed at the bottom 
of the plane. To get over this delay there was only 
one thing to be done, 


But even with th 


not effect 
and Eden Park plane, 


ition to 


and that was to run the street cars 
upon the trucks, elevate them to the top of the plane, 
and then let them run off on the level again. To do this, 
however, necessitated the taking out of all their machi- 
t with heavier winding gear, rebuilding 


nery, replacing it with 
the tracks, and in a change in everything, even to 





fact 





1 of 1878 a set of experiments were made 
shinery of this plane, so as to obtain 
unt of power required for starting 
with balanced and 


upon the windit 
data, such as the 
different loac 





friction of ropes 


unbalanced loads, & A year after this, the subject 
having been considered in every light, the plane was 
closed, so as to make necessary changes for carrying 
unbalanced loads of from 15 to 20 tons—street cars, 
heavy wagons, fire engines, &c., and in the spring of 


1880 the new plane with new machinery, built by the 
Lane and Bodley Company, of Cincinnati, made its start 


again. The new plant was constructed by the firm just 
named, from the designs of Mr. H. M. Lane and Mr. 
Jert. L. Baldwin, and with our number of the Ist inst. 


we gavea two-page engraving showing in Figs. ], 2, and 
4 the arrangement of the winding gear at the top of the 
incline, while on page 11 of the same issue we published 
Fig. 3, showing the plan of the brake. This week we 
give another two-page illustration, containing Figs. 5 to 
l4 and Figs. 23 to 34 inclusive, showing details of the 
engines and winding gear, while general views of these 
engines are given in Figs. 15 to 20, on page 116 of the 
present issue, and further details in Figs. 21 and 22 on 
the same page. 

The plane is nearly 19090 ft. long and has 300 ft. rise, 
the winding machinery being placed at the top. The tracks 
are 7 ft. 2 in. gauge and there is a distance of 12 ft. Gin. 
from the centre of one pair of tracks to centre of other. 
The trucks, which are 40 ft. long and 11 ft. wide on the 
top, are made up of angle, channel, and J beams, the only 
wood used in their construction being the oak flooring; 
the total weight of each truck complete is 20 tons. To 
each truck are attached three steel wire ropes 1} in. in 
diameter; two of these are draw-ropes, which pass up 
to the head of the plane, over the leading sheave a (see 
Fig. 1) down to the winding drum, to which they are 
fastened by wrapping twice around it, then passing 
through an opening to the inside, where they are held by 
a series of twelve clamp boxes, bolted to the inside of 
the drum lagging. The third rope after passing over the 
leading sheave a, passes around sheave 6 (the safety 
sheave) over the other leading sheave a’, down to the 
other truck (this rope is known as the safety rope). 
The other truck has of course two draw ropes also. 
The only thing that need be said about the trucks, at 
present, is the manner in which the ropes are fastened, 
adjusted, and kept in equal tension, for it must be 
remembered that one truck must just touch the bottom 
at the same instant that the other reaches the top of the 
plane, and a very slight change in temperature changes 
the length of the ropes ; this adjustment can be explained 
better by the following sketch than by too many words. 
Fig. A shows how the draw-ropes are fastened to the 


trucks, the ends of the ropes being doubled up and clamped | 


together, forming loops which pass through the eyes in 








being secured to the lower part of the truck. Fig. B 
shows the arrangement of the clamps used at e. 


aaigannenne 
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—* onaw ROPE 


At the head of the plane there are two massive catches, 
which hold the trucks secure to the upper station, until 
the operator reverses his engines ; when, by a connexion 
with the reverse lever, the catch is released, and the one 
for the other truck is thrown ready for its truck as it 
comes up. The main object of these catches is to hold 
the trucks from dropping should the engines overwind, 
tearing the rop2s from their fastenings. The equalising 
levers to which the ropes sre fastened are made of very 
soft iron, which would allow them to bend before the 
ropes are overstrained ; this, as has been proved, adds 
greatly to the safety of the connexion. The safety rope 
which runs between the two draw-ropes is fastened 
further forward with an adjusting screw, but, of course, 
no levers. 

It will be seen by referring to the general side 
elevation, Fig. 1, that the operator’s or engineer’s cab 


is placed 10 ft. above the station floor—this for the 
double purpose of giving the operator a good view of 


the trucks when making a landing—and to allow plenty 
of room for the street cars in running on and off of the 
trucks, also allowing greater width of cab, as shown by 
the front elevation of cab, Fig. 4. 

Steam is supylied by four 42 in. diameter by 26 ft. 
boilers, each having two 15 in. diameter return flues (see 
Fig. 1). These boilers are fired separately—and generally 
not more than two working at once —so that there is plenty 
of time to keep them in good repair. From the front of 
the steam dome of each boiler runs a 4} in. steam pipe, 
which connects with a receiver c (Figs. 1 and 2) 24 in. in 
diameter and 22 ft. Gin. long; each of these connecting 
pipes has an expansion joint in it, also a globe valve, so 
that any boiler may be shut off for repairs. From the re- 
ceiver runs a Gin, steam pipe which connects with the 
main throttle valve over theengines. On referring to the 
general views, Figs. 1 and 2, it will be seen that this pipe 
does not connect direct to the throttle, but toa Y pipe 
d haviig a lever valve on each branch; to the other 
branch is connected another 6 in. pipe which passes 
around and connects with the back of the steam domes 
of each boiler, there being a globe valve on each dome 
which regulates the supply. The object of this pipe is to 
throw it into use if anything disables the receiver or 
main line of piping. All these Gin. pipes have their 
expansion joints, as shown, 

Before describing the winding machinery we may 
examine the ‘“‘safety sheave,” shown in elevation and 
plan in Figs. 1 and 2 at b+’, also in true projection of the 
brake strap, &c., in Fig. 3. In this figure ai e and fit will 
be noted that there is a joint, also a long slot at 7; this is 
where the safety rope enters under the brake strap, 
passing around between sheave and strap to the other 
side, where it emerges through a similar slot, the remain- 
ing portion of the strap bearing direct upon the sheave. 
In case of any accident (such as the breaking of the 
draw-ropes) in which the descending car should be 
brought to a standstill gradually, the handwheel A in the 
cab is brought into use. This winds up its chain, applies 
the brake which first clamps the safety rope to the 
sheave, and then brakes the sheave. This brake with 
its lever and adjustments are shown in Fig. 3, above 
referred to. 

Two engines with cylinders 18 in. in diameter and 
30 in. stroke are coupled on to one shaft, having their 
cranks placed at an angle of 90 deg. to each other. The 
engines are shown in position in the general views, Figs. 1 
and 2, and in detail in the following figures: Back eleva- 
tion, showing valve and link motion, Fig. 15; sectional 
plan, section taken through centre of cylinder, Fig. 16; 
front elevation, Fig. 17; cross section through cylinder, 
Fig.18 ; end elevations, Figs. 19 and 20. Fig. 21 shows the 
hanger (which supports the shifting link), the bearings 
are made long, and the metal of the body is placed edge- 
wise with the length of the bearing (in place of cross- 
wise) to prevent the usual side spring in the hanger. 

Fig. 22 shows the crankshaft and also section and eleva- 


the ends of the screws a, which are fastened to the | tion of the main pinions, which are cast separately, but 
sleeves b, carrying knife edges, working on the small! after being finished are held together by turned and 
levers c, which connect with the equalising lever d, all fitted bolts,as shown. It will be noticed that the inner 





ends of the teeth are shrouded, and to have this shroud, 
and also to have the teeth finished, required that a small 
groove should be left, where the tecth join the shroud, 
for the planing tool to run off into; this is shown in the 
section, and in dotted lines, for a few teeth, in the eleva- 
tion, Fig. 22. 

The throttle valve 7 is shown in position in the general 
plan, supported by the standpipes from the engines, and 
braced from the nearest column /; it is also shown in 
detail in Figs. 5,6,and7. The valve proper is of the 
gridiron type, only it is divided into two valves; one 
(the starting valve), which covers the two extreme ports, 
being moved direct by the valve stem, the other covering 
the three middle ports, being moved by the starting 
valve. Say that the valve is closed, as shown; to open 
it the valve stem moves the starting valve, which can 
move along }in. before it strikes the main valve; by 
this time the two ports, covered by the starting valve, 
have been opened far enough to allow the steam to enter, 
and partially balance both valves, then both valves 
move together, opening all five ports. It will also be 
noticed that a great variation of leverage can be 
obtained by the mechanism used for moving the stem. 
On the valve stem is fastened a yoke, in which a bent 
crank works; this crank starts from its dead centre, 
and moves through an angle of 90 deg.; by this means, 
when it takes considerable power to move the unbalanced 
valves, a great leverage is obtained, decreasing rapidly 
as the valves become balanced, thus securing a short 
movement of lever in the cab. The end of the crank- 
shaft is made octagonal, where the short lever is slipped 
on, so that by adjusting the yoke on the valve stem, and 
slipping the lever on in a different position, the starting 
point of the crank may be changed to 45 deg. above its 
dead centre if desired. This valve has proved a success, 
and in working the throttle lever it is impossible to tell 
when the starting valve takes lead, or strikes the main 
valve. 

The operator’s throttle lever (shown in detail in Fig. 8) 
slides on a single quadrant bar, and can be left in 
any position, being held by force of a rubber spring, 
adjusted by the large thumb nut. The reversing lever, 
Fig. 9, explains itself. The handle is made long so that 
when itis pushed forward, a grip can be taken up high 
so as to allow the catch to drop into its notch when it 
reaches it, in place of going a little beyond it and then 
drawing back into it, as is so commonly done. 

We must now refer again to the general plan in order 
to describe the construction of the winding drum. This 
drum is built up on a hammered shaft 22 ft. long, 10 in. 
diameter in bearings, and 12 in. diameter at centre boss 
where the two main mortise gears are keyed; theso 
wheels are shown in detail in Figs. 10 and 11; 
they serve the treble purpose of gear, brake wheel, 
and drum spider. The two wheels are bolted together 
with turned and fitted bolts in sucha manner as to 
stagger the cogs one-half the pitch. Half way between 
these gears and either bearing are bosses 11} in. in 
diameter, upon which are keyed the middle drum 
spiders. Directly against the bearings are the outside 
spiders, which bear against collars turned on the shaft. 
From lugs cast on the gear arms near the rim run 
1} in, truss rods, while other rods come up from lugs 
cast on the bosses of the outside spiders, passing through 
openings in the arms of the middle spiders, these rods 
being coupled by steel turn-buckles. From rim to rim 
of spiders and gears run diagonal tie-rods, which, with 
the heavy oak drum staves or lagging, acting as struts, 
take all the torsional strain that would otl.erwise come 
on the drum shaft, About 52 drum staves are butted 
against the arms of the gears, while 48 are through staves, 
running from the flange of one to the flange of the other 
outside spider ; two § in. bolts secure each of the staves 
to the rims of each spider and gear. 

The ropes are guided on to the winding drum by an 
apparatus known as the rope guides, the lower, or 
underrunning guide J, being bolted down to solid 
masonry, underthedrum, while the upper or overrunning 
guide m is suspended from framing over the drum (see 
Fig. 1). 

The upper rope guide is shown in clevation and plan 
in Figs. 24 and 25, while end elevations of its hangers 
are given in Figs. 23 and26. The guides consist of two 
sheave frames sliding upon sheaves (like those of a lathe); 
these frames carry a steel sleeve nut, upon which run the 
rope sheaves, and through which passes the lead or guide 
screw, which is revolved by a very light gear wheel 
upon one end, which gears into the main mortise gear. 
This light gear wheel is shown in detail in Fig. 27, 
which shows also an enlarged detail of its cored-out 
teeth. Fig. 28 shows a plan and elevation of the sup- 
port used for the lower rope guide. The sheave framo 
with its sheave is shown more clearly in the enlarged 
detail, Figs. 29 and 30, which explains itself very well, 
everything being arranged so that the parts which are 
liable to wear can be removed and replaced at short 
notice. The main nut in which the screw works is made 
in halves, being held together by the frame; the sheave 
is filled with alternato layers of rubber and leather. It 
will be noticed that one flange is made in halves and 
bolted on ; this flange taking all the wear due to the side 
pull of the rope makes it necessary that this should be 
easily replaced also. 





The rope guides “ lay” the ropes on the drum, leaving 
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over 1. in. clearance between them, and by this means 
I reventing their grin ins y ras they are wound on 
the drum. This latter action in one of the first planes 
wore out the ropes in less than a year, while with tl 
rope guides a test of four years shows little or no wea: 
on the ropes. 

Fig. 31 is the bracket 
platform, from which all the 


be examined and adjusted. 




















stand a thrust as well as 
and reversing rods, are ma 1e 
pipe with dout eyes welded ir ie 
exception is the down rod, from the read bell- | 
crank over the engines to the tumbling lever ; thi 
is i t turned rod, which helps te | 
co otion. From the brake treadles, | 
i i pipes connect with | 
} v, whil the | 
li is connect with tl 
1; these rods, as well as the 
rods, are supported by carry 
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brakes are applied. 
a crank plate, w! 
the four holes, 
This is shown in the general views, in detail 
with all of its adjustments in Figs. 32, 33, and 34. It will 
be notic t one E the ke cranks takes up in the 
directic n which the dvem m ves when it winds up the 
ming rope, while the other crank takes up its 
brake > when the drum moves in the opposite direction, 
only one being applied at a time, which makes the motion 
f the drum help to apply the brake. By the arrangement 
é of the levers below the cab, it is only necessary for the 
operator to use the treadle on the side where the landing 
car iss which applies the right brake. During a trial 
the engines were brought toa dead stop with the throttle 
























ve ee wide open, and a pressure of 100 1b. on the pistons 
Th rake straps, as well as the one on the s: 
sheave, ar held : away from their rims (when not in 1 

by spring balances (not shown in our engrav . At 

every place that it is needed there is an adjustment which 

allows for taking up wear, and for excessive wear or 

sage, duplicates of all the main details about the 

plane are kept = he so that they may be put in 

se of need, between 11.30 p.m. and 6 a.m. 

is not working. The run can be made in 

ut generally the run is made in one 

or one and three-quarter minutes 

bala 1 load lifted by these engines 

has been 20 tons, and this tl rst run they made, wher 

everything was new and sti The greatest number of 

people that have been on asingle truck at one time num- 

bered 280. The care used for the perfect safety of every- 

























thing connected with machinery is cemplete. In the first 
place it is allu ontrol of a head engineer, having | 
under him the op« s, track man, with gang, firemen, 
truckmen, &c. E of these men has printed lists of | 
questions, which require written answers opposite, | 
statins » condition of every joint, key, bolt, fas 
tie, brace, sheave, rope, rail, and fact ever il | 
about the whole plane, at least two men giving +3 | 
to each question, so that they may all be compar h | 
day. ir 
The head s a turn of a least. two! 
in the cab ¢ as eel how things are w g. | 
lectric |} ph onnect the ad | 
lower statior th ls and mess | 
sent, as to f ti é 
tracks large h at 
the plane, pecial I I 
light. Thre messages are sent and received over the 
wires eac hteip | before the trucks make astart. Altogether 
the whole work is a most successful and interesting one. 


‘| The 





BLAKE’S SECTIONAL CRUSHER. 

A FEW weeks since we (see page 566 of our last 
volume) published drawings and description of a 
sectional crusher designed by Mr. Hall, of the Savile- 
street Foundry Company, for convenience of carriage, a 
very important matter, since these machines are so often 
required in localities difficult of access, and consequently 
sostly for transport. We this week give illustrations of 
a crushing machine designed with = » same object, and 
possessing many distinct features of novelty. It is the 
most recent arrangement of Mr. Blake, of New Haven, 
Conne cticut, and is being introduced into this country 
by Mr. Harry Olrick, of 27, Leadenhall-street, London. 
One of the special features of this machine is that all the 
tensile strains are taken up by wrought iron or steel. 
construction of the machine is shown in the 

gravings, and its operation will be readily understood. 
A three-sided framework of cast iron, with broad flanged 
base, holding the movable jaw in suspension, forms the 
front part of the machine, between the upright con- 
vergent jaws of which the stone is crushed. 

The jaw shaft is held in place by wrought-iron or 
steel clamps which take part of the strain due to 
crushing in the upper part of the jaw space, and also 
serve as walls. In the lower veh of the three-sided 
frame or front part of the crusher, and on each side of it, 
are holes in the casting to receive the main tension rods 
which connect the front and rear parts of the machine. 
The rear part, called the main toggle block, is also pro- 
vided with holes for the tension rods corresponding to 
those in the front casting. These two parts of the ma- 








»| carrying the main eccentric 


>| tion of the 


chine are connected by the main steel tension rods, each 
provided with screw threads and nuts, by which the jaw 
opening is readily adjusted to crush coarse or fine, as 
may be desired. 

The front and rear castings are supported on parallel 
timbers, to the underside of which are bolted the boxes 
shaft, provided with fly- 
wheels and pulley. The timbers are thus made com- 
ponent parts of the machine, and take the transverse 
strain which comes upon the pitman connecting the main 
shaft and the toggle joint placed in the rear of the 
movable jaw and between it and the main toggle block. 
Between the broad flanged bases of the front and rear 
castings and the timbers on which they rest, are placed 
flat rubber cushions } in. to @ in. thick. Every revolu- 
shaft brings the toggles more nearly into 
itis withdrawn 





line, and throws the swing jaw forward ; 
by the rod provided with a rubber spring. 
a short reciprocating or vibratory movement is communi- 
cated to the movable jaw, 

The rigidity inseparable from machines with cast-iron 


In this way | 











frames, and which is the cause of frequent breakages, 
is completely overcome, and the longitudinal as well as 
transverse strains are brought upon materials which are 
strong and elastic as compared with cast iron, The 
rubber cushions, while offering sufficiently great resist- 
ance to compression in case of the breakage of stone or 
in doing the normal work of the machine, will, in case 
of the accidental intrusion of pieces of metal, be com- 
pressed, and so permit the partial revolution of the fly- 
wheels before coming to a full stop, thus relieving the 
machine of those excessive strains to which it would 
otherwise be subjected, and which would result in break- 
age of important parts. 

The construction of the pitman is such as to admit of 
change of inclination of the toggles, and consequently 
of adjustment of the length of stroke of the movable jaw. 
The jaw opening can be varied between any working 
limits by means of the nuts on the tension rods, and the 
machine be set to crush coarse or fine as may be desired. 

This breaker has been repeatedly subjected to the test 
of a steel hammer being thrown between its jaws, when 
going at as high a rate of specd as 300 revolutions per 
minute without injury to or breakage of the machine. 
It will be observed that the heaviest and most cumbrous 
portion of the machine—the frame—is, by the arrange- 
ment we have described, practically dispensed with, 
being replaced by timbers, which can generally be found 
in the localities in which the machine is to be set up, so 
that all the cost and trouble of transporting a larze pro- 
portion of the dead weight is saved. We should mention 
that the sections we publish are those of a very small, 
sized machine for chemical, or rather laboratory purposes, 
and that the proportions and some of the minor details 
are different to those of the large machine, which 
faithfully represented by the perspective engraving. 


IMPROVEMENT IN THE INDICATOR. 
To THE EpIToR OF ENGINEERING. 

S1r,—The functions of the indicator are, even at this late 
day, comparatively little understood, notwithstanding the 
many modifications and improvements it has undergone 
since its first invention by Watt. 

One of the first and most important considerations in 
constructing an indicator is the reduction of friction of the 
moving parts to the lowest point attainable. An indicator 
may be made in the best manner, apparently, yet a very 
slight neglect in one of the details many destroy the accu- 
racy of the instrament. One of these details which requires 
very careful workmanship as well as the very best material 
is the spring. The wire may be evenly tempered and the 
spring placed upon the mountings squarely and securely, 
yet, when compressed, the spring may be inclined or tipped 
to one side. It is customary in most piston indicators to 
screw one end of the spring fast to the cylinder cover, and 
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the other fast to the piston, a construction which compels 
the piston to partake of the imperfections of the spring. 
As the spring is compressed the piston is frequently tipped 
jn the cylinder so that it binds, thus causing imperfections 
to appear upon the card, which are frequently attributed 
to imperfections in the steam engine. 

In indicators having a piston rod the piston is guided 
by the rod, which relieves the piston from friction to a great 
extent ; but if the operator will carefully examine the rod 
where it passes through the cylinder cover he will fre- 
quently find it worn more upon one side than upon the other, 
which proves that the spring does tip the piston. 

In indicators which have no piston rod and where the 
connexion is made direct from the piston to the pencil 
bar, the whole force exerted by the tipping of the spring is 





These cards have been reduced by photographing, there- 
fore this scale will not apply to the size here shown. 

Fig. 1 was taken at a speed of 100 revolutions per 
minute, boiler pressure 130]b., cut-off at 14in., using a 
60 lb. spring, while the engine was hauling six cars. 

It shows the peculiar effect produced by the sticking of 
the piston to be greatest at a slow speed. There is a slight 
improvement as the speed increases. Fig. 2 shows a card 
taken at 260 revolutions per minute, boiler pressure 128 lb., 
cut-off at 7in., while Fig. 3 was taken at 300 revolutions 
per minute, boiler pressure 325 1b., cut-off 5in. Thecards 
shown in Figs. 4,5, and 6 were taken from the same engine 
as before mentioned. This latter set of cards was taken 
by the same indicator as the first set, using the same 
spring; but instead of using the solid piston I used one 
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brought directly upon the piston. The evidence of this may 
be found by an examination of the piston, which, in many 
cases, will be worn near the bottom at one side, while at 
the opposite side it will be worn near the top. 

I had occasion to use an instrument not long since which 
bad a 601b. spring improperly mounted, so that when it 
was screwed fast to the piston and then placed in the 
cylinder, the collar upon the top of the spring touched the 
cylinder upon one side. The set of cards represented by 
the accompanying engravings, Figs. 1, 2, and 3, show a very 
marked effect upon the cards caused by the friction of the 
piston alone. 

The three sets of cards here shown were taken by me 
from a regular 17in. x24 in. passenger locomotive, with 
Allen valve, at about equal speeds, loads, and other attend- 
ant circumstances. 























constructed as represented in Fig. 10, which I invented 
some months since. 
A represents the cylinder of the indicator, B the piston, 
C a screw having a ball shape, for making connexion with 
the spring, and transmitting the force applied to the piston 
B to the spring H. 
The screw C is attached to the piston by being screwed 
into the hub F, and is held securely by the jam nut G. The 
threaded collar D receives the end E of the spring H, and 
is fitted to C. This collar with the nut K properly tightened 
forms a ball-and-socket joint. In applying or removing the 
spring H, the collar D is prevented from turning by the 
small stud I. A connexion is made to the pencil bar by 
means of the ball joint M L, and link or pitman J. 
| @ The reader will observe fro m the illustration and descrip- 


in the cylinder, as it is held by a flexible joint between end 
of spring and piston, and the experiments tried with this 
device show that a spring may be very badly mounted 
and yet produce a smooth card. The ball joint is placed 
exactly in the centre of the piston, both horizontally and 
vertically, so that the lateral strain produced by the spring, 
when improperly mounted, does not appear upon the cards. 
Figs. 7, 8, and 9 were taken with the same indicator. A 
piston having a ball joint, as shown, was used, but fitted 
to the cylinder loose so as to leak rather freely. It is 
to be understood that the leak was not excessive. The 
curious effect upon the cards was caused by the fluttering 
of the piston in the cylinder. Fig. 11 shows a piston 
having a ball joint like the one described, but applied to 
an indicator having a piston rod J, which passes through 
the cylinder cover. The evidence here presented seems to 
prove that smooth cards can be taken with indicators 
having badly mounted springs, and that if the springs are 
never so carefully mounted, they are sure to deflect from a 
straight line when compressed. This is well known by 
those who have had experience with the pop safety valve. 
It appears that the application of this invention, as 
described, relieves the piston of the indicator from very 
nearly all friction caused by the deflection of the spring 
from a straight line, the cards, Figs. 4, 5, and 6, being here 
presented to confirm this view. 

New York. L. F. Lyne. 








THE CRANKSHAFT OF THE “SERVIA.” 
To THE EDITOR OF ENGINEERING. 

S1r,—I will thank you to correct the statement in your 
issue of the 22nd inst. respecting the crankshaft for the 
Cunard s.s. Servia, as there is no sign or likelihood of 
any failure with the shaft supplied by this company. 

We only received the order from Messrs. J. and G. 
Thomson, for one complete set of crankshafts, on 
October 28, 1880, and were then desired to give delivery 
of the after-length as early in the new year as possible, that 
piece was finished and invoiced on December 24. 

The other (spare) pieces were not to be delivered until 
the vessel came round to Liverpool, and the forgings are 
not yet completed. Thespare shafts are now being made 


£8 fr, 
of our S SY $ quality. The shafts of that material 


which are already working are giving entire satisfaction. 
Yours faithfully, 


Liverpool, July 20, 1881. G. RATLIFFE. 








PATENT LAW REFORM. 
To THE EDITOR OF ENGINEERING. 

S1rr,—I cordially concur in the opinion expressed by Mr. 
Worssam in your last issue, that much good to inventors 
and the public might result from a petition based on the 
resolutions appended to the letter which he addressed to 
you on the 27th ult., and would I am sure, in common with 
many other of your readers, be willing to subscribe to such 
petition. But while I concur with him in considering that 
Mr. Anderson’s Bill, particularly when taken in conjunc- 
tion with the resolutions Mr. Worssam proposed at the 
meeting of the Association of Foreman Engineers and 
Draughtsmen, would go far towards a satisfactory settle- 
ment of the question, may I, feeling that you wish to have 
the subject thoroughly ventilated, trespass on your valuable 
space by making a few suggestions on two points which I 
think it might be of advantage to take into consideration. 
1. As to the Fees.—I would suggest that the fees payable 
during the first year, up to and including the final specifi- 
cation and seal, should amount to 51. That the future fees 
should be progressive, and be paid annually, commencing 
with 11. at the commencement of the second year, and 
increasing by say 10s. each succeeding year ; the last pay- 
ment being 101. 10s. A similar system is in force in 
Belgium and other countries, and is found to work well, as 
it does not press with undue severity on the inventor at 
first, the payment becoming heavier only as the patent 
becomes more remunerative. It will also be seen that the 
total fees payable on a patent which is kept in force for the 
proposed full term of 21 years would amount to 1201., or 
161. more than is provided for in Mr. Anderson’s Bill ; 
thus producing in the aggregate a sufficient revenue for 
the maintenance of an efficient Patent Office staff, museum 
and library, &c., while stimulating useful inventions by 
adjusting their taxation in proportion to their probable 
progressive rate of remunerativeness to the inventor. 

2. Asto Foreign Patents.—It will be within the know- 
ledge of most of your readers, that in order to keep a patent 
in force in several foreign countries, it is necessary to work 
it in those countries within a certain time, and that such 
working shall not at any time be discontinued for more 
than a certain period (which varies with the different 
countries, but is usually one or two years). Obviously 
this regulation places the British inventor at an undue 
disadvantage as opposed to the resident foreigner, and 
it is desirable to get this condition removed. To 
facilitate such removal, I would suggest that any new 
Patent Bill should contain a reciprocal clause which 
should render it compulsory for patents communicated 
from countries in which such a condition exists to be 
worked here within the periods requisite in those countries, 
and with equal continuity, so long as that condition is 
requisite as regards patents granted in such countries for 
inventions communicated from Great Britain. 

Apologising for the length of the above, and trusting 
that you may find room for it in your next, 

Tam, Sir, yours truly, 
Henry S. CopLanD, C.E. 

la, Duke-street, Adelphi, W.C., July 26, 1881. 





To THE EDITOR OF ENGINEERING. 
tR,—If you act on the suggestion made in Mr. 





| tion that the piston is thus freed from any tendency to tip 
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Worssam’s letter in your last number, we will be happy to 
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asist in obtaining signatures‘to the petition, as we think it 
will be, on the whole, a very satisfactory one if based on 
the resolutions as given in ENGINEERING of July 1, of 
course omitting Nos. 9 to 12 inclusive. 

One very important point, however, appears to have 
been overlooked, or rather perhaps we should say, not 
specifically named, viz., ‘‘ That the Patent Journal should 
contain full and reliable reports (illustrated) of all Patent 
Law cases.”’ It is now very difficult to get at the reports ; 
sometimes they are in one paper, sometimes in another, 
and sometimes they are not published at all. We trust 
this point will have due consideration in the event of your 
taking action. Yours truly, 

T. J. DANSON. 


1, Initial stages : 
Petitions for letters 
Applications with 

specification ... 
Notices to proceed 






THE PATENT 

Tue following return has just been published: 
Return showing a Classification of the whole Receipts 
from the Patent Ojice for the Year 1830-81, including 
Stamps, under Five Heads, viz., Initial Stages; Third 
Year Fees ; Seventh Year Fees ; Other Fees, Certificates, 
Sales, fc. ; Designs and Trade Marks. 


Classes of Receipts. 
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complete 
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3, St. Nicholas Buildings Newcastle-up m-Tyne, Sheseenie ¥* 
July 25, 1881. Letters patent ... 
eee Final specifications ae 
RIVET-HOLES IN STEEL PLATES. Notic»s of objection to grant 
To THE Eprror OF ENGINEERING. _ seuling 0 
Srr,—Mr. Sisson, in his letter of the 15th ult., seems to On oppositions 133 »gI9 
insinuate that I have fallen into confusion, and without | , a —_—— 102 a 
attempting to extricate me from that unfortunate position, | = Ss aa pe <4 ae a 1 
he accuses me of what I presume he means to be a want of | 3- Seventh year fees... ar oe =), LU 
brevity, at the same time occupying a larger amount of t. + Den fees, certificates, sales, &e. so okt 
your space in making the complaint. 5. §: a aan 4,982 
In contending that the burr does not expand, I do not (Trade marks *e 3,734 nas 
see on what grounds he construes my meaning to be self- aoa 8,769 
. ‘story. by adding. that there isa sufficient amount — 
contradictory, by adding, that there isa sufficient amoun Total... ‘one 


of resistance (surrounding the hole) to prevent the burr’s 


enlargement. 


Referring to the upsetting of the hole Mr. Sisson asserts 
that the reaction of the die in the punching is equal to the 
whole pressure required to punch the hole, and this being 


concentrated on the surface immediately surrounding the 
hole counteracts the upsetting, and | presume, Sir, my 
opponent would have your subscribers to accept his theory 
that the same force has not the effect of counteracting the 
expansion of the burr. Mr. Sisson wishes me to inform 
your readers (does not wish the knowledge himself) of the 
name of the offender. 

Whenever I have had occasion (‘‘ during the contro- 
versy’’) to address Mr. Sisson in person I have respectfully 
addressed him as an individual, and have not mixed him up 
with your correspondents, and if he refers to my last he 
will see that I suggested that some of your practical cor- 
respondents should try the experiment with the plate in 
preference to theories advanced in the form of ‘‘ Mathema- 
tical Formula.”’ 

Tresca’s experiments on the ‘‘ Flow of Metals,’’ if my 
memory does not betray me, was the subject of a paper 
read to the members of a French association some years 
ago, and which experiments were very much confined to 
the punching of layers of lead piled together, the forg- 
ing of various-shaped articles from the rolled bar, and 
from what I have seen of the paper, was not at all exbaus- 
tive, as far as the punching of steel plates was concerned. 
I would have very much preferred that Mr. Sisson, in addi- 
tion to naming Tresca’s experiments, should have shown 
us more clearly the connexion, or rather the manner in 
which the disturbing of the molecules of the steel plates by 
this operation of punching acts towards the enlargement of 
the burr. : 

The spreading out a little on the edge of a strip by 
punching a hole with j in. of a margin is well known to 
any one who has had experience in punching, and is due, as 
I have contended in my previous letters, to the compressive 
force of the punch assisted by the resistance of the die 
To carry this experiment a little further, take a strip same 





section as above, but 6 ft. in leogth, and punch # in. dia- | 


meter holes 2 in. pitch the full length of the bar, and j in. 
from the edge. After it is punched it will not only be 
extended in length, but will form a curve of j in. at the 
centre of its length, and be almost as regular as if it had 
been operated upon (along the line of holes) by the blows of 
a kammer on a smith’s anvil. Mas the expansion of the 
burr the power to effect this ? 

The ‘‘ masked effects’’ on steel plates, witha 1 in. margin, 
I leave for the consolation of Board of Trade surveyors 
and boiler insurance companies’ inspectors, whose duties 
are so closely allied with the subject; but I presume (by 
this time) Mr. Saxby’s method of testing plate by the aid 
of magnetism will be sufficiently developed to enable 
inspectors with its assistance to find out defects that do 
not come within the power of ordinary or highly-magnified 
artificial vision. 

Trusting you will give this an insertion in your next 
issue, I thank you for past consideration, and as your 
subseribers do not seem to be much interested, I do not 
see any good likely to accrue by this discussion being con- 
tinued, so I leave Mr. Sisson to take the course most agree- 
able to his own fe lings, and thank him for the courteous and 
temperate language he has used towards me since its com- 
mencement. Yours traly, 

VULCAN. 

Firtly Iron Works, near Chester-le-Street, July 18, 1881. 


SwANSEA.—The steam coal and patent fuel clearances 
for the past week show a steady improvement. 
have not advanced, but firmness is evidently apparent, 
especially as regards the better description of steam coal 
Supplies are freely obtainable. In the metal department 
prospects continue to be more encouraging. Iron is 


exhibiting a more settled tone; the demand is better, | 


prices are firmer, and it is considered that the lowest quo- 
tations of the year have been seen. Bars are quoted at 
about 51. 2s. 6d., and rails at from 51. 7s. 6d. to 51. 10s. for 
sections of 30lb. per yard and upwards. 
rails is improving, many of the local makers having sold | 
forward too early in the ensuing autumn. Heavy wrought 
scrap is quoted at 70s. per ton, and old cast railway chairs 
at 42s. to 44s. per ton. Steel rails are about 61. to 61. 5s. 
yer ton. Tin plates remain in an unsatisfactory state. 


Prices | 


The demand for | 





H. ReEapER Lack, 
Clerk of the Commissioners of Pati n‘s. 
Office of Commissioners of Patents, July 2, 1831. 


NOTES FROM THE SOUTH-WEST. 

Avonside Engine Company (Limited).—At an influential 
meeting of the creditors of the Avonside Engine Company, 
held at the Guildhall Tavern, London, on Saturday, Mr. 
Spain, the official liquidator, in the chair, it was unani- 
mously resolved that the works should be carried on to 
enable the contracts to be completed, and Mr. Spain 
undertook to provide te funds necessary for the purpose. 


Dock Extension at Penarth.—On Wednesday Sir John 
Hawkshaw, the engineer employed to superintend the 
extension of the dock at Penarth, visited the ground, 
accompanied by Mr. George Fisher, traffic manager of the 
Taff Vale Railway Company, and made a survey prelimi- 
nary to the commencement of the work. 

Newport.—The steam coal trade maintains an exception- 
ally good position, quotations continuing very firm and 
sellers not being at all disposed to give way. In certain 
instances there is great pressure and some inconvenience 
by the demand for forward supplies. In house coal a 
moderate amount of business is being done. Two or three 
further parcels of iron, &c., have been got off this week ; 
the demand in this department has however been easier. 
Tin-plates remain dull. Iron rails are quoted at about 
5/. 5s., and steel rails 6/. to 61.5s. per ton. For iron ore 
there is a fair inquiry. 

South Wales Institute of Engineers.—The quarterly 
meeting of the members of the South Wales Institute of 
Engineers was held at Cardiff on Thursday. Mr. David 
Thomas, F.G.S., of Neath, one of the vice-presidents of 
the Institution, occupied the chair. Among those present 
were : Messrs. Huxham, Swansea; Evens, Cardiff ; Vivian, 
Llantrisant ; G. F. Adams, Cardiff; J. Trebarne Rees, 
Penarth; E. H. Lloyd, Neath; A. E. Reed, Cardiff ; 
W. R. Beith, Blackwood; White, Newport; Walker, 
Cardiff ; A. J. Stevens, Newport; W. H. Massey, Cardiff ; 
H. Lewis, Porth; Lee, Cardiff; Hale, Llantwit Vardre ; 
Jas. Barrow, Maesteg; Ellis, Bargoed; Wm. Peile, 
Cardiff ; G. Fowler, Porth ; R. Layborne, Newport ; Begg, 
Caerphilly; E. J. Phillips, Abercarne; H. O. Fisher, 
Cardiff ; and W. Gascoyne Dalziell, Cardiff. A paper by 
Mr. W. H. Massey, on ‘‘ Notes on Compressed Air,”’ was 
discussed. A long discussion followed on a paper by Mr. 
M. G. Johnson entitled, ‘‘ The Working of Steep Seams,”’ 
'and the matter was adjourned. It was intended to have 

afterwards considered a paper by Mr. W. Cros-l-y, with 

reference to Crossley’s compressed air safety lamp, but 
this subject was adjourned. A discussion took place on 

Mr. Hort Huxham’s paper ‘‘ Suggested Improvements on 

Foster and Fleuss’ Safety Mining Lamps,” but the proposed 
| discussion of the president’s paper on the ‘‘ Somersetshire 

Coalfields and the Mode of Working Thin Seams,’’ was 
postponed. A paper on “‘ Structures, and the Strains they 
are Subjected to,’ was read by Mr. Thomas Evens. The 
members of the Institute afterwards dined together as 
usual. 

Water Supply of Ahberystwith.—The Plynlimmon scheme 
for supplying Aberystwith with water has been almost 
| completed, the 16 miles of pipes having been laid, and the 
lake on the mountain tapped 14 ft. below the surface. 
Ihe lake is upwards of eleven acres in extent, and the 
water is some of the purest in the United Kingdom. The 
works have been carried out at a cost of about 16,0001. 
The supply of water is practically unlimited. 

Swindon, Marlborough, and Andover Railway.—On 
Wednesday Colonel Yolland, inspector of the Board of 
Trade, went over the section of the Swindon, Marl- 
borough, and Andover Railway between Swindon and 
Marlborough, which he declared to be satisfactorily con- 
structed, and intimated that the usual certificates would 
| be issued. The line at present can only be worked between 
| Marlborough and Old Swindon, the junction with the 
Great Western Railway main line not having been com- 
pleted. The Swindon, Marlborough, and Andover Com- 
pany brought their embankment and metals close to the 
Great Western Railway main line weeks ago, but from 


* 


the junction, though their Act gave the Swindon and 
Andover Company running powers into the Great Western 
station. 


Cardif.—The probable future of the steam coal trade 
and the course of prices during next year, are now subjects 
which engage a great deal of attention. Shipments last 
week were heavy, and sellers have had no difficulty jn 
realising recent high quotations. There is a moderate 
business doing in house qualities. Coke ix slack, the 
demand remaining dull at the moment. Patent fuel is jn 
good request, and quotations are firm. In iron ore there 
is no movement of importance. ‘There is some inquiry for 
iron. Last week's clearances comprised 118,352 tons of 
coal, 2827 tons of iron, 2941 tons of patent fuel, and 
299 tons of coke. The imports comprised 8919 tons of iron 
ore from Bilbao, other ports sending 2372 tons. 


NOTES FROM SOUTH YORKSHIRE, 
SHEFFIELD, Wednesday, 

The Yorkshire College.—The annual meeting of the Board 
of Governors of the Yorkshire College was held on Monday 
afternoon, in the chemistry lecture room at the college, 
I'he chairman said he trusted that the members of the 
council would use every exertion in order to add to the 
funds for the erection of the college buildings. Much had 
been done by determination and perseverance. A number 
of London firms had been induced to contribute. Alto. 
gether there had been promised 24,2001. towards the 
35,0001. which the premises would cost. Mr. F. Bains, in 
proposing a vote of thanks to the chairman. said they must 
all be deeply sensible of the laborious and conscientious 
manner in which Mr. Nussey had worked on behalf of the 
college. He had done so much that coupled with the 
efforts of others, his labours had resulted in their being 
able to be animated by the encouraging hope that the new 
buildings might possibly be opened free of debt. Mr. 
Joseph Lupton seconded the motion, which was carried. 

Revival in the Boiler Trade.—We are informed by 
Messrs. John Brown and Co., Limited, that owing to the 
present heavy and increasing demand for their boiler plates, 
they have decided to reopen their works at Swinton, whic 
have been standing for several years, thereby bringin 
into action their fullest power of production. 

Halifax— Proposal to Erect New Public Buildings.— 

A compiny is in formation in Halitax to provide a capital 
of 40,0001. or 50,0001., for the erection of a public building 
which will not only serve the purposes of a free library 
and news-room, but also the requirements of a Chamber of 
Commerce, and possibly an exchange. A committee has 
been formed to mature the scheme, with Councillor J. W. 
Davis at their head. 
The Yorkshire Miners’ Association.—The first council 
meeting in connexion with this association was held at the 
Miners’ Hall, Barnsley. yesterday. when the attendance of 
delegates both from South and West Yorkshire was large. 
After some routine business had been disposed of, the execu- 
tive committee was appointed, as were al-o the trustees. 
Mr. Cowey, of Sharlstone, was appointed president of the 
union, and Mr. G. Cragg, of Dodworth (president of the 
late South Yorkshire Miners’ Association), vice-president. 
The delegates from several collieries reported that the mea 
complained of a number of grievances. After some discus- 
sion matters were in some instances amicably arranged. 
[t was decided to try to induce the colliery owners in South 
Yorkshire to adopt a sliding scale and to ask them to call a 
meeting at some future date to consider the matter. 
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Saltaire.—The Saltaire Works— Formation of a New 
Company.—A change in the financial formation of Sir 
Titus Salt, Sons, and Company has taken place, which 
will probably have an important influence upon these 
extensive works, and the town which the late Sir Titus 
Salt built. The firm up to the present has been carried on 
under the title or style of Sir Titus Salt, Sons, and Com- 
pany, but we are informed that the chief partners in the 
tirm have just formed a limited liability company, and the 
firm will be henceforward carried on under the style of 
Sir Titus Salt, Sons, and Company (Limited). The memo- 
randum of association states that the firm will carry on 
the business uf wool merchants, wool combers, worsted 
spinners, woollen merchants, worsted manufacturers and 
spinners, and mill-owners, with a share capital of 750,000/. 
and a nominal debenture capital of 500,000/. The four 
directors will be the same gentlemen who have at present 
the management of the extensive works, viz.: Mr. Edward 
Salt, Mr. Titus Salt, Mr. Charles Stead, and Mr. William 
Stead, the son of the latter gentleman. It is not intended 
at present to throw the shares upon the public market, the 
share capital having been already taken up by the members 
of the firm and the members of the family of the late Sir 
Titus Salt. 

The Colliers’ Sliding Scale.—The notices given by the 
Nunnery Colliery Company, Limited, to their workmen have 
expired. The notices were given with the intention of the 
adoption of the same sliding scale which has answered so 
successfully at the collieries for the list two years, and 
the company have decided at the same time to establish a 
colliery club for the support of the workmen and their 
families in cases of sickness, accident, or death. 





Meteoric Iron.—A curious magnetic property of the 
meteoric iron of Santa Cattarina (Brazil), has been lately 
indicated by Professor Lawrence Smith. Small detached 
fragments, not weighing more than 0.1 to U.2 grains were 
very weakly affected by a magnet; but on being flattened 
on a piece of steel with a steel hammer they became very 
sensitive to it. By heating them red hot, the particles 
were made to be still more easily attracted than by flatten- 





some cause the Great Western Company—who claim to 


ing. The meteoric iron in question ¢ontains 66 iron, 


' execute this kind of work themselvy.s—have not completed ' $4 nickel. 
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NORTH BRITISH ASSOCIATION OF GAS 
MANAGERS. 

Tux twentieth annual general meeting of the North 

sritish Association of Gas Managers was held on Thurs- 

day and Friday of last week in Glasgow in the large hall 


of the new buildings belonging to the Philosophical 
Society and the Institution of Engineers and Shipbuilders, 
Theres was an unusually large attendance, members 
being present from as far north as Wick, and from the 
extreme south of Scotland and the north of England, 
Neweastle, Seaham Harbour, &. Mr. James M-Gil- 
christ, of the Corporation Gas Works, Dumbarton, the 
President for the year, occupied the chair. 

Irom the minutes of committee read by the secretary, 
Mr. David Terrace, Glisgow Corporation Gas Works, 
Maryhill, it was shown that the committee, at a meeting 
held last October, had ayzreed to recomm nd the Associa- 
tion to appoint a special committee in terms of the motion 
formerly submitted by Mr. George R. Hislop to investi- 
gate subjects of interest connected with the manufacture 
that power should be vested in the 








and use of gas, or 
General Committee for that purpose. In regard to this 
matter, the President stated that there was now a con- 
siderably amount of money lying at the credit of the 
Research Fand; and it was eventually agreed that the 
committee for the time being should be empowered to 
carry on investigations, with the aid of scientific gentle- 
men skilled in the particular subjects under considera- 
tion. A number of new members—ordinary, extraordi- 
, aud honorary—wWere elected; the General Com- 
t was reconstituted Mr. William Mackenzie, 
un ermline Gas Works, being the new President ; and 
resolved that the next annual mecting of the 


»held ia Edinburgh, 
quently proceeded to deliver his 
Having thanked the members for 
h they had conferred upon him, he 








d s had come and gone since the 
ition was formed, and under the careful 
th.ir past seeretary, Mr. Mackenzie, the 
periods of infancy and childhood had been got over; and 





‘t that the Societys 





ip its mature? 


years they might exp 
ld do mors even t 








wou in in the past to elevate thei: 
profession. Next year would see the Association attain 
its majority, aud the best thing he could wis’) its mem- 
bers was that twenty years hence they might all be per- 
mitted tom«t again, and then to look back, as they 
could do now, with satisfaction to themselves, upon the 
progress which had characterised their career. Within 
the past twelve months there had been many important 
chanyves in the minagement of gas worksin S-:otland, 


and these they trusted would prove beneficial to the 
gentlemen more immediately concerned, as well as to the 


unities at The membership was still on 
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large. 
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the increase, but he thought that the successive ofli-:e 
bearers who were appointed to rule the destinies of the 
Association should not cease their efforts until the name 
of every manazer in S:otland was p!aced on ihe lists. It 
was hardly necessary for him to say that the main object 
of the Assoc ation was the advancement of all matters 
relating to gas engineering and management, as well as 
the interchange is oa all subjects of importance to 


the members. Let them trust that the Rosearch Fund 
might be the means of aiding those who had the brains 
to think out mechanical and other devices, and who had 
not the money or opportunity wherewith to put their 
ideas into practical Though that fund was not 
quite so liberally sustained as many could have wished, 
yet it was sufficiently healthy to enable the Association 
to appoint iittee to investigate any subjects of 
importance to the gas world which might crop up from 
time to time. As the work which the committee was 
expected to do would be of general as well as of perma- 
nent interest, it was to be hoped that all gas companies 
and gas corporations would see it to be their duty to aid 
the exertions of the Association. By doing so, they 
would only be forwarding their own interests, as it was 
historically notorious that many valuable inventions 
had been lost to the world because of the pecuniary 
inability of the inventor to carry out his ideas; and in 
order to prevent the repetition of any such regretable 
occurrence, so faras they as gasmakers were concerned, 
that fund had been established. That might not be an 
inappropriate moment, he remarked, to introduce the 
subject of raising a monument to the memory of the 
founder of their profession—William Murdoch. It was 
not flattering to them, nor indeed to the world at large, 
to think that the man who had done so much in the way 
of advancing the civilisation of his own ard succeeding 
ages by his discoveries, who was the means of introduc- 
ing so important and profitable an industry, should lie 
in an out-of-the-way churchyard, and that few pcople 
should know either the date of his death, or the spot 
where his renrains had found a last resting-place. 
When the Association reached its majority he thought 
it should do something in the way of helping on a move- 
ment of this kind; and if it could possibly secure 
the erection of a statue in one of the public parks or 
squares, it would not only mark an important era in its 
own history, but would be the means of handing down to 
posterity some suitable memorial of the man who had 
done more for the advancement of civilisation than many 
others who werecrowned with honours in life, and pub- 


shape. 
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licly lamented when death took themaway. Many great 
improvements had been made in the manufacture and 
distribution of coal gas since the days when Murdoch 
lighted with it Soho Works, Birmingham. S:ience had 
done much to show that gas was not the only valuable 
product of coal distillation, Coal tar had been found to 
contain the ingredients which made madder-root so 
valuable in the process known as Turkey-red dyeing, and 
had subsequently superseded it. He would bea bigotted 
man indeed who, at that date, denied that gas had for 
lighting purposes formidable competitors in the electric 
light aud paraffin oil. The latter at present was perhaps 
the most dangerous, as the former was expensive and difli- 
cult to manipulate ; but they knew not what the future 
might tring forth. Coal gas superseded other forms of 
lighting, just as railways superseded the stage-coach for 
travelling; but both in their turn would assuredly be 
superseded by other modes of lighting and travelling. 
Electricity might take up the position of the former, 
while the balloon would take up the position of the latter. 
Candles and horses were in greater demand now than 
they were before either coal-gas or locomotives were 
introduced; and in the event of the electric light 
tiking up the position of gas-lighting, their works 
would still be required for other purposes. Perhaps 
by that time the balloon-travelling companies would 
be their best customers. The gas industry in Scot- 
land had little to fear from the electric light so long 
as it did not ruin gas undertakings on the Continent of 
Kurope and in America; for coal gas there, light for 
light, was treble the average prive charged in this 
‘ountry, whereas the electric light could be produced 
there at about the same cost as here. In that respect 
they had a margin that few advocates of the electric 
light had any idea of. But before coal gas was super- 
seded as an illuminating agent, their duty clearly was 
still further to perfect its manufacture, so that every 
particle of the raw material employed would be utilised 
and sold in the most remunerative market. They must 
not content themselves by delivering into the main pipes 
gas of a certain quality; they must follow it up to the 
point of combustion, and see that the consumers’ fittings 
were capable of giving a proper supply, and that burners 
were used which would consume the gas economically. 
By experiments recently conducted in London on a small 
scale, it had been found that the char of one of the 
Scottish cannel coals, when ground up into fine powder, 
had the power of removing all objectionable matter from 
sewage, and discharged nothing but pure water. If that 
process was as successful on a large scale a3 it was on a 
small one—and there was no reason to suppose that it 
would not be—the Glasgow Corporation would be spe- 
cially benefitted, not only by being enabled to get a 
better price for their char, but aiso by making it as 
profitable an undertaking to purify that mighty sewer, 
the river Clyde, as it was to purify coal gas from its 
ammoniacal impurities. Making every allowance even 
for the poetical imagination of the electricians, he the 
President) felt convinced that the gas industry would 
remain unaffected, and not only that, but if pushed as it 
ought to be it would continue to advance with no unde- 
cided step, He thought that gas companies by a little 
judicious encouragement might do much to extend the 
use of gas for heating and cooking purpuses, Was it too 
much to imagine that all houses would yet be heated by 
coal gas, and that it would be a crime punishable by law 
to pollute the atmosphere, to waste valuable coal, by 
consuming it in open fires? Time wrought wonders, 
Coal gas had a great future before it. The uses to which 
it could be economically applied were always being 
added to. If they could not make important discoveries 
in connexion with gas lighting they could at least do 
much to improve the conditions under which gas was 
consumed. He argued for the maintenance of a high 
standard of illuminating power, because the higher the 
standard the less was the chance of the atmosphere of 
rooms being vitiated ; and he condemned the employment 
of gas profits for aiding harbour dues or improving 
streets. 

On the motion of Mr. D. B. Peebles, Edinburgh, a very 
hearty vote of thanks was awarded to the President for 
his excellent opening address, 

The first paper read was on “ Gas Service Pipes,” by 
Mr. William Mackenzie, of Dunfermline, who indicated 
a preference for malleable iron tubes over those of any 
other substance for small service pipes, and he urged 
that they should be laid in a bed of pitch. He had laid 
pipes in that manner ten years ago, and after the lapse 
of that period he had found them quite fresh and in 
good condition. That, he contended, was the most 
economical mode of laying service pipes. An iuterest- 
ing discussion followed, in the course of which several 
members recounted their experience in laying service 
pipes so as to secure long life of the same. 

Mr. Alfred Wilson, of Middlesbrough, followed with a 

; “egy ie 
paper on “Regenerative Gas-firing for Retorts.” The 
general character of Mr. Wilson’s system as applied to 
other purposes is pretty well known to the readers of 
ENGINEERING, hence it is not necessary to enlarge upon 
it here. He showed the advantage of adopting the 
regenerative gas-firing in distilling coal for gas, and 
expressed an opinion in favour of the reversing-current 
regenerator of Dr, Siemens where new works were being 





erected, or where reconstruction was being determined 
on. He subsequently described certain plans that might 
be adapted to existing gas retorts not necessitating 
reconstruction. In the discussion following this paper, 
which was of considerable length, Mr, William Foulis, 
Member of the Institution of Civil Engineers, the general 
manager of the Glasgow Corporation Gas Works, took a 
leading part. In the course of his remarks he described 
a system of regenerator furnaces from plans by Dr. 
Siemens, now being experimented with in the Dalmarnock 
Gas Works, Glasgow, and said that the advantages of 
the system were more regular heats, the greater cleanli- 
ness maintained in the retort ovens, and economy in the 
retorts.* 

Mr. George Valentine, F.C.S , of Arkroath, read a paper 
on ** Two New Processes of Gas Purification, based on the 
Direct Utilisation of its Impurities in the Production of 
Commercial Salts.” He illustrated his remarks by a 
number of most interesting and suggestive experiments, 
and so valuable are the commercial salts obtained by the 
processes which the author described, that he thought 
the time might yet arrive when gas would be the bye- 
product, and the main purpose of the distillation of coal 
would be for what are now regarded as the secondary 
products of the gas manufacture. Mr. William Young, 
of Clippens and Straiton Oil Works, complimented Mr. 
Valentine on the originality of some of his ideas and 
experiments, but he thought there were practical diflical- 
ties in the way that must be overcome before he could 
accomplish the end which he aimed at. Mr. Henry 
Aitken, of Falkirk, also made some remarks on the same 
subject. 

“ Heating by Gas” was the subject of the next papor, 
which was read by Mr. G. R. Hislop, of Paisley, in the 
absence of his brother, Mr. James Hislop, of the Partick, 
Hillhead, and Maryhill Gas Works, In the course of the 
paper and the discussion to which it gave rise, many 
valuable facts were mentioned and suggestive remarks 
made, a summary of which we may be able to give ia an 
early issue. 

Ina paper on “ Modified System of Carbonising,” Mv. 
A. Malam, of Dumfries, described a system by which he 
said he was able to obtain 15,000 cubic fect of 29-candle 
gas per ton of Lesmahagow cannel coal. His method is 
to leave a quantity of incandescent coke in the back end 
of the retort, the purpose of which is to arrest and decom- 
pose the rich hydrocarbons which in the ordinary method 
of carbonising escape decomposition and pass in the form 
tar. Mr. Malam affirms that hs is thus able to get an 
increased volume of gas, but in replying t» questions put 
to him by practical yas managers he was searcely able to 
remove the scepticism which seemed to exist regarding the 
alleged value of the proces: 

The concluding paper read at Thursday’s sitting was 
by Mr. Andrew Scott, of Falkirk, whose subject was 
‘““A Years Experience of Young’s Washer-Scrubber.” 
He gave a full detailed account of the construction and 
dimensions of the appliance in question. The leading 
feature in the construction of the washer-scrabber is 
that it is in some respects similar to the “ Coffey” still. 
In the transverse divisions there are several series of 
shallow lutes formed; there are floating a number of 
corrugated caps which exert a “ bobbing” action. In its 
onward progress from the condensers the gas bubbles 
underneath the corrugated lips, and so causes a spray to 
arise and act on the sides of the inverted caps, thereby 
continually presenting a freshly-wetted surface, and 
carrying down from the upper to the lower tiers all the 
ammonia in solution. The fresh water supply is obtained 
from a tank on the top of the apparatus, and the amount 
of water that is allowed to run into it is automatically 
regulated by a float acting among the strong liquor as 
it is run from the scrubber—for the stronger the liquor 
the more the water is allowed to run in, and vice versd. 
The power used in the action of the scrubber is supplied 
by the motion of the gas itself, so to speak, and that 
only at a reduction of pressure of gths of an inch, thus 
verifying the truth of the remark of one speaker ia the 
discussion that it is a mechanical scrubber, although 
not driven by any ordinary mechanical means. Another 
speaker remarked that aa inducement towards the adop- 
tion of this and other scrubbers would be that the 
saving would amount to about 2s. per ton of coal carbo- 
vised, or about 2}d. to 3d. per 1000 ft. of gas made— 
depending on the locality. One result brought out in the 
discussion was that the application of the scrubber in 
question would reduce the lime account to about $d. per 
1000 ft. of gas made; and Mr. Szott stated, that by its 
use he obtained 10 gallons of 10 ounce liquor per ton of 
coal carbonised in addition to the virgin liquor. 

At the close of the discussion on Mr. Scott's paper, the 
members adjourned to the Grand Hotel for the annual 
dinner, the proceedings connected with which included a 
presentation to Mr. William Mackenzie, in acknowledg- 
ment of his zealous and very efficient labours as secre- 
tary of the Association over a period of eighteen years. 
When business was resumed on Friday morning, Mr. 
Esplin, of the Forfar Gas Works, read a most interesting 
and practical paper on “ Winter Experiences, with 
Remarks on Preventing the Freezing of Gasholder 

























* On an early occasion we hope to be avie to give 
an illustrated description of the regeacrator furnices 
referred to by Mr. Foulis.x—Epb. E. 
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d r some votes of thanks were passed, the proceed- 
ings were brought to a close, and the members forth- 
with proceeded to Dal *k Gas Works to inspect the 
Slemens regenerator furnac 
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TORPEDO EXPERIMENTS: ERRATA.—In the article x 5 ia huh if 
on Torpedo Experiments, published in our last number, a 2 “ 4.415, F ref i} 


typographical error occurs. On page 94, first column, line 
26 from the top, for ‘* minimised’’ read ‘‘ minima,’’ and on 
line 41 for ‘‘ 100 ft.’ read ‘* 200 ft.” 











PROGRESS OF THE THOMAS-GILCHRIST PRoOcESS.— 
Among the licensees of this process are the following 
firms: Messrs. Bolckow, Vaughan and Co.; the Bochum 
Steel Works ; Messieurs de Wendel ; the Hoerder Company ; 
the Rhenish Steel Works ; the Rothe Erde Works, Aix-la- 
Chapelle ; Messieurs Gienauth; Messieurs Stumm; the 
Union of Dortmund: the Phcenix Works, Ruhrort; the 
Oberhausen Steel Works ; the Dillengen Works ; Messieurs 
de Dietrich ; the Lothringen Iron Works ; the Luxemburg 
Works, Burbach : the Maximilian Works, Bavaria; the 
Hiede Works ; Baron Rothchild’s Works at Witknowitz ; 
the Teplitz Works; the Kladno Works, Bohemia; the 
Warsaw Steel Works ; Messieurs Schneider of Creus6t ; the 
Longwy Steel Works ; the Denairo Steel Works; the St 
Chamond Works; the Montataire Works; the Soci¢té de 
Nord et l’Est ; the Chatillon and Commentry Works ; the 











Angleur Steel Works; the Ongrée Steel Works; the = Bee * | 
Athus Iron Works ; the Blaenavon Iron Company ; Messrs. + + we - 
John Brown and Co., Sheffield ; Messrs. Wilson, Cammel), | 32 91%) J, 





and Co. ; Messrs. Charles Cammel ; the Steel Company ot 
Scotland; the Darlington Iron Company, and others; 
including the e'even Bessemer steel works of the United 
States. Fifteen of these works are regularly carrying out 
th: manufacture of steel by the Thomas and Gilchrist 
process, producing some thousands of tons weekly ;?others 
are building new works for, or adapting old ones to the 
peculiarities of the process. 











3.77716 Mak. 
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NOTICE OF MEETING. 

INSTITUTION OF MECHANICAL ENGINEERS.—Newcastle Meeting, 
1881.—Tuesday, August 2nd, 10.0 a.m. Keception in the lecture 
room of the Literary and Philosophical Society, by the Mayor of 
Newcastle, Mr. Jonathan Angus.—10,30 a.m. Address of the Presi- 
dent, Mr. Edward A, Cowper. The reading and discussion of papers 
will follow,—1.0 p.m. Luncheon at the Assembly Rooms, by invita- 
tion of the General Committee. —2.15 pm, Excursion to Elswick, 
followed by alternative excursions to Newburn or Swing Bridge. 
—At 7.0p.m. Dinner at Jesmond Dene, by invitation of Sir W. G 
Armstrong. C.B., F.8.S., Past-President.—Wednesday, August 3rd, 
10.0 a.m. Meeting in the lecture room for reading and discussion 


of papers,—1.30 p.m, Excursion to Jarrow.—7.30 p.m. Institution 
dinner.—Thursday, August 4th.—10.0am. Meeting in the lecture 
room, for reading and discussion of papers —1.0 p.m. Luncheon 


at the Assembly Kooms, by invitation of the Genera] Committee.— 
2.15 p.m. Excursion down the Tyne, and visits to works of the 
Wallsend Slipway and Engineering Company, Lead Works of 
Messrs, Cookson and Co., and Coble Dene Dock.—8.30 p.m. Con- 
versazione inthe rooms of the Literary and Philosophical Society.— 
Friday August 5th, excursion to Sunderland (alternative excur- 
sion); and excursion to Langley Barony Lead Mines (alternative 
excursion). The following papers have been offered for reading 
and discussion: ‘On the Tyne, as connected with the History of 
Fngineering,” by Mr. 1. Lowthian Bell, F.R.S.. of Port Clarence, 
“ On the Progress and Development of the Marine Engine,” by Mr. 
F.C. Marshall, of Newcastle. “On Iron and and Steel as Con- 
structive Materials for Ships,” by Mr. John Price. of Jarrow, 
“On Printing Machinery,” by Mr. John Jameson, of Newcastle 
‘On some recent Improvements in Lead Processes,” by Mr. Nor- 
man C. Cookson, of Newcastle. “ On Bessemer Steel Plant, with 
Special Reference tothe Erimus Works,” by Mr. C. J. Copeland, of 
Barrow-in-Furness, “ On a Feedwater Heater for Stationary and 
Locomotive Engines,” by Mr. George S. Strong, of Philadelphia, 
U.S, “On Slipways,” by Mr. William Boyd, of Wallsend, “On 
Compressed Air upon Tramways,” by Mr. W. D. D. Scott-Mon- 
crieff, of London 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

Tuts year, for the third time, the members of the 
Institution of Mechanical Engineers are about to 
hold their summer meeting at Newcastle-on-Tyne. 
The first meeting at Newcastle was held in 1858, 





when the Institution numbered but 301 members ; 
in 1869, when the second meeting was held, the 
number'of members had become 825, while it has 
now reached 1210, the progress which has been made 
during the past twenty-three years being thus 
highly satisfactory. Nor is the progress of New- 
castle itself less striking than that of the Institution 
by which it will be visited next week. Since 185% 
the town itself has known a marked and continuous 
growth in population, in extent, in trading facilities, 
and especially in some of the branches of commerce 
which depend in very great degree on these facilities. 
On the first visit of the Institute to Newcastle, the 
High Level Bridge was young—having been in use 
eight years only ; the builders were busy repairing 
the damages caused by the great fire of 1854 ; 
Jesmond and St. Michael’s Churches were unbuilt, 
and the Decorated Presbyterian Church was just 
completed. The new cemeteries were then recently 
provided ; the first Newcastle daily paper had not 
long appeared ; the sanitation of the town was 
inadequate, and the sewerage not very efficient, 
whilst the great scheme of river improvement was 
practically uncommenced. Shipbuilding was being 
carried on both in iron and wood—the old wooden 
vessels dying slowly, and the iron manufacture 
being on a limited scale ; while though the engi- 
neering trade of the town and district was active 
yet it was very far from having attained its present 
proportions. 

On the second visit of the Institution to Tyne- 
side, in 1869, much had been accomplished in river 
improvement, in the consequential development of 
commerce, and in the growth and the improvement 
of the government of the town, whilst something 
had been accomplished in that path of technical 
and industrial education in which this country had 
long been so backward. The great builder of the 
High Level Bridge had been removed from his 
triumphs, and the early engineers of the north were 
being thinned, but their works remained and were 
contributing to an industrial progress sure and 
steady. 

It may now be of interest to give in connexion 
with the third visit of the Institution, which 
is to take place next week, a few facts and 
figures which in some degree shadow forth the pre- 
sent commercial development of Newcastle and its 
district. In the year 1858 there was dredging on an 
olden miniature scale in the Tyne : 315,417 tons of 
material being dredged in that year. The sands 
rendered the entrance of the river dangerous at 
certain states of the weather ; the passage through 
Shields harbour was very shoal, and vessels of 
small draught—13 ft. to 15 ft.—could ascend the 
river to Newcastle at spring tides only, whilst 
above the town the navigation was by keels. The 
rise of an average spring tide was 11 ft. 9 in. 
at Newcastle Bridge ; the travel of the tidal wave 
was from 8 to 12 miles per hour between Tyne- 
mouth and Newcastle ; and it is from these facts 
that the improvements effected in the Tyne by its 
Commission under the Cowens, the Ures, the Guth- 
ries, and others, are to be estimated. In 1857 the 
Admiralty suggested that the Commissioners should 
be compelled to remove 400,000 tons of material 
yearly ; but when the Institute paid its second visit 
to the Tyne, over 4,000,000 tons were being annually 
removed—the maximum being 5,273,585 tons in the 
year 1866. Since then, the dredging operations 
have been lessened, but even in 1874, which was far 
below the average of recent years, 2,689,842 tons 
were dredged, and in the total between 50,000,000 
and 60,000,000 tons have been removed at a 
cost of over one million sterling, and the works 
on the Tyne have been justly characterised 
as being unprecedented in this country in 
extent and result. The depth of water at the bar 
has been trebled, raised from 6ft. 8 in. to nearly 
19 ft., the least depth in the passage way from the 
mouth of the river to Newcastle has been raised 
from 2 ft. 10 in. to 19} ft. ; and the average high 
water channel has been increased from 24 ft. 4 in. 
to 39 ft. 7in. in 16 years. Naturally these results 
have immensely benefitted the trade of the Tyne. 
And first as to the great trade which is emphatically 
the staple trade of the Tyne—the export of coal. In 
the year when the Institute first visited the Tyne, 
its coal shipments were in round numbers 4,000,000 
tons; at the time of the second visit they were 
4,800,000 tons for the year ; and last year they had 
risen to 8,131,419 tons, double the quantity shipped 
in the year 1858, and 2} million tons in advance of 
those from any other British port in that year. 





Naturally the tonnage of the vessels clearing from 





the Tyne has risen, though the number has not— 
the tonnage in 1858 was 3,001,800, or on the 
average 1565 tons per vessel. In 1868 it was 
4,000,000 tons—2155 tons per vessel; and now it 
may be placed at 6,000,000 tons—and this chiefly 
because of the further heavy increase in the average 
tonnage. Coincidently there has been an increase in 
the trades; that in iron ore was added between the 
first and second visits, and in the period between 
the second and the third, the chief of the additions 
has been that of the American provision trade, which 
has rapidly and largely developed, whilst that 
growth which seems normal has been known in 
many other branches, 

When the Institute first visited Newcastle, ship- 
building was largely of wooden vessels. The ports 
from the Tyne to the Tees were long noted for 
their vessels of wood, and though the first vessel 
was built of iron on the Tyne so early as 1842, it 
was not till ten years after that the first iron screw 
“collier,” the John Bowes, was built, and the prac- 
ticability of the employment of that class of 
material for that popular trade was proved. 

3ut wood lingered on the northern rivers, and, 
indeed, it died out on the Wear only a few months 
ago. We have no authentic statement of the ton- 
nage of the vessels launched of iron until 1862, 
when for the Tyne it was estimated at 32,175 tons. 
When the second visit of the Institution of Mecha- 
nical Engineers was paid, the annual production of 
vessel on the Tyne—nearly all steamers—was 106, 
and the tonnage 50,369 tons. Since that date there 
has been an increasing tendency towards the building 
of larger vessels, and last year the number of Tyne- 
built vessels was 109, and their tonnage was 149,082, 
so that it is evident that in the dozen years bridged 
by the latter comparison, the shipbuilding industry 
on the Tyne has nearly trebled its powers of pro- 
duction, and it may be added that it still hopes to 
increase that output inthe present year. It may be 
added, too, that whilst in 1860 Newcastle owned 
198,107 tons of shipping, at the end of 1869 it owned 
147,875 tons—the great change from wood to ircn 
being then in active progress—whilst at the end of 
1880, it owned 195,521 tons. And whilst in the first 
of these years there were included 117 steamships of 
a tonnage of 18,917, in 1870 the number of steam- 
ships was 164, and the tonnage 37,748 ; whilst the 
present year commenced with the ownership of 311 
steamships, the tonnage of which is 147,494. The 
wooden vessels have fallen in tonnage from 189,190 
to 47,827, but they have been nearly replaced by 
the more active vessels, and thus the tonnage is now 
nearly what it was a score of years ago, though it 
is incomparably more effective. 

And here we may, perhaps, give as a matter of 
interest a few figures showing the vast development 
of steam navigation generally which has taken 
place during the last quarter of a century or so. 
In 1854 there were 16,000 British sailing ships with 
an aggregate tonnage of 3,500,000 tons, while at 
the same date there were but 950 steamships of 
over 50 tons, the aggregate tonnage of these vessels 
being 290,000 tons only. In 1880, on the other 
hand, the number of sailing ships had fallen to 
11,000 vessels, having an aggregate tonnage of 
3,550,000 tons, but the steamships had grown in 
number to 3786 with a total tonnage of no less than 
2,700,000 tons, while there are now in course of 
construction in the United Kingdom the enormous 
number of 550 iron vessels of 900,000 tons gross 
tonnage, and 50 steel vessels with a gross tonnage 
of 120,000 tons, giving an aggregate of no less than 
1,020,000 tons. Moreover, for these vessels 526 


pairs of marine engines are being built, the 
aggregate power being half a million horse 


power. 
To return however to Newcastle. As to the growth 
of the chemical trade, the figures available are not 
such asto distinctly mark the progress which has been 
made. The most elaborate record was that made in 
1863, when it was stated that about 90,000 tons of 
common salt were annually decomposed on the 
Tyne, and that the chemicals produced in more 
than one shape reached the total value of 800,0U0/.; 
whilst in 1868 the value of the product of the 
works had risen to close upon 2,000,000/. After 
that year there were checks on the growth 
of the trade, but it is computed that now over a 
quarter of a million tons of common salt are yearly 
decomposed ; that 10,000 workmen are employed 
in the trade, or double what there were a score 
of years ago, and that, should there be that 
utilisation of the salt deposits near the mouth 
of the Tees which is anticipated, there will be 
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known again a continuation of that growth in the 
trade, which was to some extent checked when 
depression scized, apparently, the whole of the 
commerce of the north. 

It has not been alone in coal, in shipbuilding, 
and in chemicals that the trade of the Tyne 
generally, and of Newcastle especially, has felt the 
benefit. The engineering works that are on Tyne- 
side, the iron works on and near it, the great fire- 
clay works, and every one of the subsidiary but 
important industries that are concentrated on and 
near that river have all felt the impetus of the 
great facilities that have been provided, and 
the growth of the population and their needs. 
The Tyne has had increased competition to meet 
in the two decades that have more than passed, but 
it has prepared itself to meet it, has opened wider 
its gates, has enabled its traders to employ larger 
quantities of vessels and vessels of larger draught. 
and has built up immense industries to aid in the 
commercial impetus thus given. It is thus that it 
has progressed in the past, and the growth it 
now knowing is the best of the auguries for the 
future. 

From the above notes it will be seen that New- 
castle and its district is well worthy of a third visit of 
the Institution of Mechanical Engineers, while the 
programme which has been shows that 
the members will have ample opportunities afforded 
them of making themselves acquainted with th 
progress which has taken place since they were 
last at Tyneside, and altogether there every 
reason to believe that the meeting of next week 
will be one of exc: ptional interest. 
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SUPERVISION OF PATENT SPECIFI- 
CATIONS. 

IN a recent article (July 15) we considered the 
question of examination of applications for patents, 
especially with reference to novelty so far as 
regards prior publications to be found in the Patent 
Office. But claiming what is old is not the only 
defect on which a patent may be rendered invalid by 
the terms of that which has been appropriately 
designated the title deed, viz., the specification 
that is supposed to particularly describe and ascer- 
tain the nature of the invention and the manner of 
performing it. It has been well said that no 
branch of patent law has undergone more discussion 
or consideration than that relating to the specifica- 
tion ; and more patents have failed by reason of 
defects in their specifications than from any other 
cause. The object of a specification is twofold, 
namely, to furnish sufficient and certain informa- 
tion to the public respecting (1) what they are 
prohibited from doing whilst the privilege con- 
tinues, and (2) what they will be enabled to do 
after it has expired. 

Now, it is felt that the difficulty of supporting 
patents against the criticism of the judges, applied 
to claiming clauses, is becoming more formidable. 
Several causes may be deemed to contribute 
towards this difficulty. Each day adds to the stock 
of prior inventions from which it is needful a 
patentee should keep himself clear; also, the body 
of patent agents—admission to which is open to 
all, without any control whatever—is constantly 
increasing in numbers, but, to say the least, with- 
out any proportionate gain in efficiency. A person 
may be clever as an engineer, or as a lawyer, or in 
a variety of other ways, and yet not be qualified 
to act a patent agent. Every incompetent 
man who sets up, of constitutes an ad- 
ditional element of danger to the inventor; and 
thus it happens, very naturally, that in the 
present state of the law the patentee runs very 
serious risk of falling into incompetent hands. 
Now employment of an agent, though desirable, is 
not essential (unless the intending patentee be out 
of London), for the purpose of complying with the 
merely formal business. The chief ground on 
which the services of a patent agent should be sought 
is the absolute necessity of bringing competent 
knowledge and experience to bear in settling the 
specification. It cannot be disguised that the 
majority of those who profess to act in this 
capacity, have, in the words of a well-known writer 
on this subject, “ had few opportunities of learning 
the nature of a patent agent’s duties, and fewer of 
measuring their capacities for the work.” Many 
such people get hold of the unfortunate inventor 
by leading him to believe that they will do his 
work equally well for much less remuneration 
than other patent agents, And, unfortunately, the 
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course 








majority of inventors thus ensnared are such as can 
least afford the resulting loss. 

There are several respects in which a specifi- 
cation may be bad. It may not accord properly 
with the provisional specification or with the 
patent, or it may fail to so describe the invention 
as to enable a person of competent skill to carry 
the invention into practical effect without addi- 
tional information. It may contain directions 
calculated to mislead. It may fail to ascertain 
wherein consists that for which the patent has been 
allowed, and this defect may result not only from 
absence of claims, but also from the use of ambiguous 
language. Such are some of the possible defects, 
any one of which may be fatal to a patent. Seeing, 
then, the many dangers to which a patentee is 
liable, undoubtedly it is advisable, so far as possible, 
to afford him protection against them. But how 
can this best be done? That is the great question. 
It has been proposed ere now that before the grant- 
ing of a patent an examiner should consider and 
report whether the specification is sufficient. This, 
in the abstract, appears a very simple proposition. 
But when it comes to be scrutinised, it soon wears 
a less favourable aspect. At present the full 
specification undergoes no official criticism, unless 
and until it happens to come into a court of law, 
when it becomes the duty of the court to put upon 
the document a true construction. In one well- 
known case it has been said that not less than 
40002. a word was spent in discussing the meaning 
of sixteen words. The sentence engaged the atten- 
tion of at least six tribunals; but whilst they all 
decided that the patent was valid and had been 
infringed, they were unanimous in little else. 
hey certainly do not appear to have all put the 
same construction upon the disputed language. If, 
then, with all the talent that was brought to bear 
it was such a difficult matter to determine the 
meaning of a few words, how, in the name of 
common sense, it to be supposed that the 
judgment of any examiner could far 
relied upon as to justify giving him power to 
dictate not only to the patentee, but also to the 
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public, and this in a manner ultimately binding 
on the patentce if not also on the public? We 
speak advisedly; for if the examiner is to 


have power to insist upon the adoption of certain 
language, then a_ specification that has passed 
the ordeal of official examination ought to be un- 
impeachable. Unless this were so, what ground is 
there for urging that Patent Office officials should 
be armed with the power to exercise control over 
the wording of specifications, seeing that the view 
taken by a judge might differ from that ofa Patent 
Office examiner quite as"much as from that of a 
patentee or his adviser. The notion is, that under 
a rigorous examination system the patentee would 


be protected from injury that now arises through | 


his own incompetence or that of his professional 
adviser. But to judge from such experience as is 
available, there is reason to believe that in the 
hands of a competent patent agent, a patentce’s 
interests are much better assured than they would 
be were he at the mercy of officials of average 
ability. Moreover, how could any examiner know 
that the patentee in his specification had fully and 
sufficiently described the best way of carrying his 
invention out, and had not concealed anything ? 


And supposing that on any such point the examiner | 


were mistaken or deceived, is it to be admitted for 
a moment that, none the less, his favourable report 
on the specification should be a bar to those who 
might otherwise contest its sufficiency, and con- 
sequently the validity of the patent? Surely not! 
Few, if any, would venture to suggest that the 
public should be left without remedy as against an 


invalid patent or a fraudulent patentee. Why, 
then, should the patentee any more than the 
public be left at the mercy of anexaminer? Inthe 


United States and in Germany cases of considerable 
hardship occur. It may be that in some instances 
the patentee’s interests are furthered. But then in 
other cases not only the interests of patentees, but 
also those of the public suffer. Patentees are com- 
pelled to submit to the mutilation of their specifi- 
cations and claims, and we have even known, where 
the best way of carrying out the invention has 
been fully described as adopted in actual practice, 
that an examiner has insisted on excision of a 
matcrial part of the explanation, thereby rendering 
imperfect the description, constituting the ultimate 
consideration given by the patentee to the public 
in exchange for his temporary exclusive privilege. 
The fact is, that there can be no such thing as a 


reliable official certificate that a specification jis 
| sufficient even in point of form. It may appear 
sufficient to the examining official so far ashe is able 
to judge from the information before him. But 
he cannot go further than this. And this cannot 
be properly regarded as conclusive in a court of law, 
for there it is in many cases that the facts are for 
|the first time brought out which are absolutely 
| essential to a proper determination as to sufficiency 
or otherwise of the specification. As a rule, not- 
| withstanding that some judges are crotchety, it 
|cannot be said ourcourtsare unduly severe in their 
interpretation of patent specifications. On the 
other hand it is undeniable that a vast number of 
specificationsare most wretchedly drawn. It would 
be surprising were such not the case, secing the 
utter absence of control over persons acting as 
patent agents. But care must be taken that we do 
not go too far inanother direction. A change in the 
law as respects patent agents, on which we shall 
probably have something to say on a future 
occasion, would unquestionably go a long way to 
correct existing evils, especially in conjunction 
with a system of examination respecting novelty 
carried out as explained by us in the article already 
mentioned above, and according to which the full 
specification would be filed before issue of the letters 
patent. However, there would still remain what 
|has been pointed out as a defect, namely, that the 
|} patent would be made absolutely void unless the 
complete specification in which the patentee 1s left 
to give his own description and make his own 
}claims at his own peril were one that would be 
held to be suflicient in law. Also it would still be 
the case that the patentee would not be able to find 
out the meaning of sufliciency in law, until it might 
happen unfortunately for him that he had to take 
his patent into a court of law. 

Then the sufficiency of the specification in law, and 
the consequent validity of his patent, would depend 
upon the opinions formed by the judges sitting in 

|the court in which the case might happen to be 
heard. The specification would then, for the first 
|time, be officially scrutinised. But even under a 
| rigid system of official examination the sufliciency 
in law of the specification must—as we have alread) 
pointed out—remain at any rate, to some extent, 
} open to question in a court of law. And an objex 
tion which has been urged by an eminent author ity 
jagainst the present system applies with at least 
| equal force—in fact, we think with even greater 
forcee—to official examination, namely, that the 
invention may relate to a subject of which the 
) Scrutinising judges may have had no previous 
acquaintance, but if their minds be not satisfied, 
| from the point of view that they may take of the 
invention, that the description and claims are sufli- 
| ciently precise and clear, the patent is gone. Much 
the same sort of thing would be very liable to arise if 
the official scrutiny were performed by an examiner 
before the grant of the patent, and in some cases 
j;no doubt he would act with a less sense of responsi- 
bility than a judge. All things considered, there- 
fore, it would appear that any advantages likely to 
result from a system of examination of patents by 
officials armed with large powers would be more 
than counteracted by abuses to which the system 
would give rise. But it does not therefore follow that 
the patentee should be left altogether unaided. On 
the contrary, official scrutiny of the specification is t» 
| be recommended, so long as it be not carried further 
than pointing out to the patentee in what respects his 
specification is deemed insufficient, leaving it to 
him, at his own discretion, to alter it or not. See- 
ing that the risk is his alone, he should be per- 
mitted to exercise his own discretion, excepting as 
regards mentioning in his specification prior inven- 
| tions, reference to which may appear essential to a 
| proper definition of his own. By the above course 
| the patentee would gain all the advantages due to 
| official supervision without liability to serious loss 
or injustice arising from error in judgment on the 
part of an official armed with arbitrary powers. 
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THE BELGIAN IRON TRADE. 

We learn from one of our Belgian contemporarics 
that a sudden and large influx of orders to the 
various iron works in Belgium has taken place. 
These, it is stated, are from England, France, and 
Holland ; and to such an extent has the demand 
grown, that firms which six weeks ago were 
anxiously competing against each other for small 
orders, are now compelled (if not to refuse orders) 
to demand a long period for delivery. 








The result of this pressure is an increase of 
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5 francs per ton all round, and some works are 
already so full that they will only accept orders at 
this price from old customers. There has been 
serious consideration among the ironmasters as to 
the advisability of an advance of 15 francs per 
ton, but this idea has been rejected. 

These statements—although possibly somewhat 
exaggerated—may be taken as correct in the main. 
French and German purchasers of Belgian iron are 
of everyday occurrence ; and although we fail to 
see why Belgium should have a practical monopoly 
of the Dutch market, we need not further remark 
on these demands. But the news that England is 
sending large orders to Belgium calls for more 
serious consideration. Without more details than 
are given in the paper from which we quote, it is 
difficult to decide whether thes? orders are simply 
the result of an increased demand for rolled girders, 
&ce., which we have been continually buying from 
Belgian makers, or whether they represent the 
commencement of a rush for Belgian iron, such as 
took place in the spring of 1875. 

At the present time, common Welsh, Stafford- 
shire, or Cleveland can be purchased at 
51. 10s. per ton, subject tothe usual terms. Belgian 
bars are quoted at 5/. 4s. per ton for No 1, 5/7. 12s. 6d. 
for No.2, and 6/. for No. 3. No. 1 may be left 
out of the question, as it is only useful for such pur- 
poses as hurdle making. No. 2, which can_ be 
put on board ship in the Thames cheaper than 
common English bars, might probably be substi- 
tuted for them for some of the Eastern markets. 
It must, however, be remembered that although 
simples may be shown which are much superior to 
crown bars, the bulk has hitherto always proved 
much less satisfactory, and not at all to be depended 
on. Plating bars, for example, though some of them 
may be equal to best Staffordshire, have never given 
satisfaction. The iron is red-short, and is very 
dirty, and liable to split. In short, judging from 
past experience, we cannot advise manufacturers to 
be induced by a slight advantage in price, and by 
good-looking s imples, to desert English brands. 
Many of our readers will, we are sure, remember 
their experience of six years ago ; but to those who 
are not acquainted with the disadvantages which 
more than counterbalance a small gain, this warn- 
ing may prove Nail sheets and rods, plat- 
ing bars, rounds, squares, and flats, will probably be 
offered, and pieces bent cold shown as samples. 
Bars, of course, will be found which will stand this 
test ; but from our experience we can safely say 
that alarge proportion of the bulk would not do so, 
whilst few would stand the hot punching test, 
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THE ELECTRICAL EXHIBITION AT 
PARIS.—No. II. 

Berore passing on to the exhibits of British 
manufacturers at the International Exposition of 
Electricity, we would briefly refer to the historical 
con'ributions of the Principal and Counci! of King’s 
College, London, and Mr. Latimer Clark, C.E., 
both of which are supplementary to the collection 
of the Post Office, treated of in our first article. 
That of King’s College includes some of the most 
interesting apparatus of the late Sir Charles Wheat- 
stone and Professor Daniell. Amongst these we 
may notice the original Wheatstone bridge or 
balance, which is now universally employed for 
measuring electric resistances ; the primitive puncher 
for the Wheatstone automatic sender; a valuable 
collection of A B C telegraphs, illustiating the 
gradual evolution of that instrument; the mirror 
apparatus with which that distinguished philosopher 
measured the speed of electricity in wires; and a 
rich variety of his other apparatus, whether experi- 
mental or telegraphic. ‘There, too, may be seen 
the original cells of Professor Daniell, and the gas 
battery of Grove. 

The contribution of Mr, Latimer Clark consists 
entirely of oldand rare books; and it is no exaggera- 
tion to say that here will be found every important 
archaic work relating to the history of the electric 
telegraph. Some of the books are exceedingly rare, 
and cannot now be got for ‘‘ love or money.” It is, 
therefore, gratifying to know that Mr, Clark 
entertains the munificent intention of ultimately 
bestowing this uniqve and fine library on the Society 
of ‘Telegraph Engineers and Electricians. 

To the serious historian of the telegraph, as well 
as to the antiquarian and bibliophile, the curious 
forecast of the magnetic teleyraph first published in 
the Magie Naturales of Baptista Porta, Naples, 
1558, is an exceedingly interesting fact. ‘his 


describes a plan of corresponding at a distance by 
help of two magnetic compasses, the needles of 
which have been magnetised by the same loa Istone, 
Kach correspondent holds a compass in his hand, 
and by deflecting the needle to rigiit or left, accord- 
ing to an arbitrary code of signals understood by 
both, is able to signal his thoughts to the other; for 
the two needles by virtue of the same magnetising 
force, are supposed to move in sympathy. More 
than one edition of Porta’s book is exhibited by Mr. 
Clark, and no less than thirty-five allusions to this 
imaginary telegraph in European writers prior to 
the niceteenth century. ‘This number shows the 
general interest excited by the captivating idea; 
and gives some faiut notiun of the wonder which its 
modern realisation would evolve among our fore- 
fathers, By far the most graceful of these refer- 
ences is that of Addison, who felicitously describes 
a ‘ Jover's telegraph” in the Spectator for December 
6, 1711; and mentions the Prolusiones of Strada as 
the source of the suggestion. It is believed, how- 
ever, to have originated in the first place with Car- 
dival Bembo, and Strada, who, publishing in 1617, 
probably drew his information from Porta. Strada’s 
book is also exhbibitel by Mr. Clark, and the 
Steganologia, &c., of J. H. De Lunde, i.e., Daniel 
Schwenter, Nurnberg, 1600. This work contains 
the fullest account of the imaginary telegraph, and 
states that the attention of receiving correspondents 
is called by ringing bells with bar magnets ; a notion 
which anticipates our ca!l-bells and alarms. 

Besides the works of several early writers on 
mognetism, including that of Petrus Peregrinus, 


| dated 1558, aud the earliest known of all, Mr. Clark 


exhibits Desaguilier’s ‘“ Dissertation concerning 
Electricity,” dated 1742 the first English work ou 
electricity ; and Sir Francis Ronalds’ “ Description 
of an Electric Telegraph,” 1828, which is the 
earliest English book on the subject. ‘The earliest 
known description of any sort of electric telegraph 
is, however, contained in the letter of ‘C. M.” 
(Charles Marshall?) to the Scot's Magazine for 1753. 





Vhe telephoue is now so important a development 
of telegraphy that a growing interest will also 
attach t» Philip Reiss’s first description of an 
electric telephone, Ueber Telephonie, &e., 1861. 

Passing now to the modera appliances sent over 
by our manufacturers we may draw attention to the 
imposing display which will be made at the Exhibi- 
tion by the members of the Siemens family, from 
London, Berl n, and Vicnna. What with the electric 
light, the electric railway, the electric lift, and the 
great variety of telegraph’c plant turned out by these 
ingenious and enterprising brothers, the Paris 
Electrical Exhibition will owe a great part of its 
success to the Siemens collection. The objects 
despatched from Messrs. Siemens Brothers and 
Co., London, are very numerous and varied, In 
Group [., which is devoted to generators of elec- 
tricity, they contribute specimens of their dynamo- 
electric machines, now so well known, and battery 
cells and cases of different pattervs and sizes. Group 
II. is confined to telegraph poles, wire, and insula- 
tors. Of these we necd only mention the tubular 
iron pole with the patent base-pile of Le Grand and 
Sutcliff for sinking the base into the ground; and 
the underground cable and aérial insulators for 
electric lighting currents. Group III. contains a 
number of testing instruments, including Dr. Obach’'s 
galvanometer for measuring powerful currents, and 
Siemens’ electro dynamometer for measuring small 
currents. ‘The improved form of galvanometer scale 
introduced by Mr. Jacobs, and described by us in 
a recent Note, is also exhibited ; and samples of the 
new resistance frames of hoop-iron or carbon which 
are used in connexion with electric lighting. ‘These 
frames are cheap and serviceable, owing to the 
conductor being formed of hoop-iron strips slightly 
corrugated to give increased length. Group LV, is 
dedicated to electric lamps, and of these a great 
number are exhibited ; but as they have already been 
described by us at various times we will not dwell 
upon them now. 

An interesting feature of Messrs, Siemens’ exbibit 
will be the submarine trophy, consisting of a tele- 
graph buoy completely rigged with flagstaffs, 
lamps, and bridle chain; a coil of 6in. by 4in. 
steel and hemp giappling rope, one end shackled 
to the bridle chain of the buoy, and the other toa 
mushroom anchor; a 2} ewt. ordinary five-prong 
grapnel; a set of connexions for steel aud hemp 
grapplivg rope; a model of the telegraph steamer 
Faraday, which is now engaged in laying the second 
of Mr. Jay Gould's American cables, between Fal- 





mouth and Causoe, in Nova Scotia; and also three 








stones picked up from the bed of the North 
Atlantic Ovean. To these objects will be added 
mounted specimens of the different submarine and 
torpedo cables made by the firm from time to time. 

‘Ihe contribution mad: to the Exhibition by 
Mess's. Latimer Clark, Muirhead, and Co. will 
contain several novelties of considerable i:mport- 
ance, and even the samples of well-known appa- 
ratus displayed will be characterised by improve- 
ments of detail, such as will mark them out for 
praise and imitation. The sound theoretical know- 
ledge and wide practical experience of Dr. Muir- 
head in different parts of the world has enabled 
him to produce a highly perfect set of apparatus 
for dup!exing submarine cables on the Muirhead 
system, and these will be shown in operation on an 
artificial cable. It is somewhat unfortunate that 
Sir William Thomson's syphon recorder, the king of 
telegraph instruments, will not be represented at 
the Exhibition, since all those manufactured are now 
in use abroad, It might have been shown receiving 
signals in connexion with Muirhead’s submarine 
duplex, as it now receives them on the Indian and 
Atlantic cables. The sight would, we are sure, 
have been one of the most interesting to visitors in 
the whole Exhibition. Sir William Thomson’s 
occulting apparatus fur evabling lighthouses to signal 
distinctive letters on the Morse code will, however, 
be on view. 

The receiving instrument employed with Muir- 
head’s duplex will be the mirror galvanometer, as 
fitted with the magnetic regulator devised by Mr. 
Judd, the superintendent of the Eastern Extension 
Telegraph Company’s station at Penang. This 
device wa3 originally described by Mr. Judd ina 
letter to the Society of Telegraph Engineers, and 
consists of a cylindrical core of soft iron inserted 
into the hollow heart of the galvanometer coil 
behind the needle chamber. In practice the brass 
chamber and core are attached, and the core can be 
adjusted to and fro within the coil by a thumb- 
screw. It has the effect of sensibly enlarging and 
sharpening the swinging signals of the mirror for 
the same strength of current; and thus serves a 
purpose similar to that of Varley’s condensers. 

It is an excellent plan to show such instruments 
in operation, and we are glad to see that Muir- 
head and Wiuter’s quadruplex system as now used 
on the lines of the American Union Tel graph Coin- 
pany will als» pe working. Winter’s block instru- 
ments as used on the Madras Railway will likewise 
be exhibited, and European railway electricians will 
have an opportunity of studying its merits for 
working single, or, if need be, double lines, 

The same firm will exhibit a large variety of gal- 
vanometers, testing keys, resistance slides, rheostats, 
and those paraffin condensers of high insulating 
power, for which they are so justly famous, It is 
worthy of note that the astatic galvanometers are 
made with frames of ebonite instead of brass, thus 
securing a higher insulation of the coils, and they 
are so hinged as to open up and readily disclose the 
needle for purposes of adjustment. In fact the 
upper and lower coils are made in halves which 
close the needle in on citer side, and these halves 
are separable at will on hinges. 

In the slide resistance boxes it will be observed 
that there is a double circle of contact studs, thus 
favouring smalluess in the size, a property which is 
of some count on cable work where weight and 
space should be economised. Still more important 
however is the new plan of making contact between 
the revolving arm and the studs. Qn the old plan 
the vertical spindle carrying the sliding arm was 
directly connected to the conductor or leading wire, 
and the current had therefore to pass through the 
joint between the spindle and arm; but on the 
new plan the conductor is connected to a platinum 
ring encircling the vertical axis, and the revolving 
arm slides over this ring as well as the platinum 
tipped studs. The current therefore enters by the 
ring, and passes through the length of arm between 
it and the stud. In this way a more reliable result 
is obtained; for there is no danger of the joint 
between the arm and spindle becoming dirty, and 
80 increasing the resistance of the connexions., 

In the matter of keys we notice Dr. Hopkinson’s 
ingenious key designed by him for an_ original 
research, but which is admirably adapted for com- 
paring capacities by Sir William ‘Thomson’s method 
of charging them by opposite poles of the same 
battery, then connecting them, and then measuring 
the rsultant discharge. ‘These operations can all 
be performed by a single depression of the spring 
kuob of this apparatus. Dr, opkinson alto exhibits 
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his electric hoist and new dynamo-electric machines ; 
but we must leave a fuller description of these 
novelties te another occasion. The keys of Messrs, 
Latimer Clark, Muirhead, and Co. are very instruc- 
tive, and furnish one or two useful hints to makers, 
For example, in the signalling key of Mr. Saunders, 
chief electrician to the Eastern Telegraph Com. 
pany, the contacts are not made by the direct thrust 
of the clerk’s fingers, but by a pair of springs in the 
rear of the tool, and thus no microphonie variation 
of the current due to the varying energy of the 
operator can take place. ‘The rubbing spring con- 
tact is always the same, whatever the force of the 
clerk's fingers. The testing keys have large easily 
grasped milled terminals for connecting the wires, 
and the lever cams for depressing the springs are 
substantially formed of eborite. Nor should we 
forget the useful practice initiated by this firm of 
delineating the course of concealed connecting wires 
in keys and other apparatus by thin white lines 
inlaid in the ebonite frames and bases, thus indi- 
eating at a glance the course and direction of the 
current. 





THE HEINRICHS SYSTEM OF ELECTRIC 
ILLUMINATION. 

In February of last year* we illustrated and 
described the electric lamps or regulators, and 
automatic electric candles devised by Mr. Charles 
Frederick Heinrichs, the characteristic feature of 
which consists in the employment of circularly 
curved carbon rods, in the place of the straight 
carbon pencils employed in all previous systems of 
electric illumination by arc lights. In the present 
notice we illustrate and describe a complete system 
of electric illumination devised by Mr. Heinrichs, 
consisting of a dynamo-electric machine possessing 
several points of special interest and originality, and 
shall afterwards describe some further improvements 
upon his curved carbon lamps and regulators, 

The Heinrichs machine, a general view of which 
is given in Fig. 1, and of which a cross section taken 
through its axis of rotation is shown in Fig. 2, 
possesses certain points of resemblance to the 
dynamo-electric machines of both Siemens and 
Gramme, while at the same time in its most 
essential features it differs from either and from 
every other electric generator. Its point of 
resemblance to the Siemens machine consists (as | 
will be seen on reference to Fig. 1) in the method 
by which the magnetic field is excited, and in the 
general disposition of the field magnets; while its 
point of resemblance to the Gramme machine lies 
in the fact that its armature is of annular form, and 
is wound, Gramme fashion, with insulated wire 
forming aclosed circuit. The armature differs, how- 
ever, from the Gramme ring in its totally different 
cross section, which instead of being rectangular 
as in the Gramme machine, is U-shaped, as seen in 
Figs. 2 and 3, which latter represents a portion of the 
ring partly wound and having the U-shaped core-ring 
R and its coils of insulated copper wire CC, The 
construction of the armature ring will be best under- 
stood by referring to Fig. 3, while the general 
construction and arrangement of the machine is very 
clearly shown in Figs. ] and 2. Referring to the 
latter figure it will be seen that s is a shaft 
driven on a horizontal axis by the belt pulley p. To 
this shaft is keyed the boss a « a@ carrying the arma- 
ture ring r 7 which is of very peculiar construction, 
being of U-shaped section and having wound upon 
it D-shaped helices which during the working of the 
machine are revolved within an intense magnetic 
field produced by the electro-magnet extension pieces 
m* m? 1, &c., m 2m? m*, &c., which are excited 
by the powerful rectangular magnetising helices 
ww which form part of the main circuit of the 
machine. The various armature coils communicate, 
as in most machines of the Gramme type, with a set 
of copper segments ¢ ¢ c, &c., forming a cylin- 
drical commutator, containing as many segments 
as there are wire helices on the ring; on to these 
commutators are pressed a pair of collecting brushes 
by which the currents generated in the armature 
are transmitted into the magnet coils and external 








circuit. 
It will be observed that a special feature of this 


machine is the lateral disposition of the polar exten- | constitutes the essential difference between the field 
sions of the field magnets which are so placed with | magnets of Mr. Henrichs’s machine and that of 
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respect to the sides of the armature as to embrace | Messrs. Siemens Brothers and Co. 


and be very close to every portion of its external 


considerably increasing the efficiency of the machine, 





* See ENGINEERING, vol. xxix-, page 164, 


machine. 





We will now refer to the construction of the 


convex surface, and it is this feature which, while|armature ring, which more than anything else 
is the characteristic feature of Mr. Heinrichs’s| the channel, and thus, by ventilating the armature, 


The iron core of this ring is, as we have 


Fic. 2. 


already remarked, and as is clearly shown in Figs. 
2 and 3, of U-shaped cross section. It is con- 
structed by coiling upon a thin cast-iron mould or 
shell r r, a quantity of soft charcoal-iron wire, 
} which in the three - light machine, illustrated 
in Fig. 1, is of No. 10 B.W.G. ‘The peculiar form 
of this shell gives great facility to the coiling of 
the iron wire core so as to insure its U-shaped 
cross section and circular form; and, when com- 
pleted, the ring-core consists of a thick iron ring 
convex on its outer circumference, but having a 
deep grooved channel around and within its inner 
surface, 

On this ring-core is wound, after the manner of a 
| Gramme armature, a number of D-shaped helices of 
insulated copper wire which in the three-light 
|machine are of No. 16 B. W.G. (i.e. about .065 in. 
in diameter) wound in thirty-six sections, their ends 
being connected to as many copper segments form- 
ing the commutator, and constituting a closed cir- 
cuit, and the ring is held on to the boss by six brass 
loops, of which two are shown in Fig. 2, marked a' 
a’, aa’. These loops pass over the iron wire core, 
one at every sixth section, and their ends are 
attached by screws to the bossaa. Besides hold- 
ing the ring-core in its place these brass strips form 
so many openings from the inside of the ring into 


; help to keep it cool, 
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The high efficiency of Mr. Heinrichs’s form of 
armature as an apparatus for inducing currents of 
electricity from a magnetic field will be understood 


other forms, suggested by Mr. Heinrichs, of his 
channélled ring, in which the screening action of the 
iron core is made use of to eliminate back-currents 





from the following considerations, and by a com-| induced in the idle wire by the action of the mag- 
parison of the typical forms of armatures illustrated | netic field upon those portions of the armature 


in the diagrams Figs, 4, 5, 6, and 7, 
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diagram of a Gramme ring within its magnetic | 








the helix, more or less radial to the ring, a vertical 
motion of the pole-pieces will cause certain lines of 
magnetic force near their outer extremities to be 
cut by a few of the convolutions near them, and 
electric currents will, therefore, be generated. But 
such a movement is in no way analogous to the action 
of a Gramme machine or apparatus of that type, 
which depends upon the rotation on its principal 
axis of the armature ring within the magnetic field, 
whereby a lateral or angular displacement of the 
convolutions of the armature takes place, thereby 
cutting through the nearly radial lines of magnetic 
force in every portion of their revolution. 

Mr. Heinrichs’s theory of the action of the 
Gramme machine is illustrated by the diagram, 
Fig. 13, which represents a Gramme armature with 
its commutator and brushes revolving in a direction 
indicated by the arrows within a magnetic field pro- 
duced by the magnetic pole-pieces N N and §$ S, 
Assuming that in a solid iron ring of the Gramme 
form, the influence of each of the magnets N and S 


It is a curious fact that Mr. Heinrichs was not | is to induce polarity opposite to itself on those parts 


field, while Figs. 5,6, and 7 represent respectively | led to the adoption of the U-shaped ring for the | of the ring nearest to it, and polarity of its own 


the armatures and magnetic fields of the Siemens, | 
Pacinotti, and Heinrichs machines. In all machines | 


of this general type there must necessarily be a 


certain proportion of the wire upon the armature | 


which is idle, that is to say, which does 
not contribute, under the influence of the mag- 
netic field in which it moves, as much current 
to the main circuit as it takes from it by its 
own resistance, and it is clear that the greater 
the proportion of active wire on the arma- 
ture to dead or idle wire, the greater, other things 
being equal, will be the efficiency of the machine. 
M. Antoine Breguet has shown* that one action of 
the iron ring in a Gramme machine is to screen off, 
almost entirely, lines of magnetic force from crossing 
the interior of the ring, avd from this it follows 
that all the convolutions of the armature coils which 
pass across the ring over its inside surface contiibute 
no current, for they cut no lines of magnetic force, 
while at the same time they add to the total resist- 
ance, Keferring to Fig. 4 it will be seen that 
the quantity of wire traversing the ring cn 
its inside is equal to that on the outside, ‘Thus, 
if the ring be 6 in. wide, in every convolution 
of the wire there will be 6 in. of wire outside the 
ring under the influence of the magnetic field, and 
6 in. inside the ring protected from the lines of mag- 
netic force, and therefore having no useful effect. 
In a Siemens armature (see Fig. 5) 10in. long, and 
6in. in diameter, there are about ]0in. of useful 
line to about 7 iv. of wire which, by passing across 
the ends of the armature, do not ia its revolution 
cut through any lines ef magnetic force, and there- 
fore do not contribute to the current generated by 
the machine. 
ing it as a generator) the amount of wire 
under the immediate influence of the magneis 
N and §, Fig. 6 is very small compared to the rest 
of the current of the armature. By adopting the 
U-shaped section of the armature core (see Fig. 7), 
surrounded by D-shaped helices, and these embraced 
all over their exterior surfaces by U-shaped magnet 
poles NNN, SSS, Mr. Heinrichs has hit upon a 
form of dynamo-electric armature, in which we 
venture to think the maximum quantity of the 
armature circuit is exposed to the inducing influence 
of the magnetic field with the minimum of idle wire, 
and therefore the minimum of useless resistance is 
included in the circuit; thus if the ring shown in 
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Fig. 7 be 4in. wide there will be but 4 in, of idle 
wire in each convolution to 10 in. of conductor 
fully exposed to the induction action of the magnets 
which so nearly surround it. Figs. § and 9 are two 








* See ENGINEERING, vol, xxix., page 154, 


reasons to which we have just referred, valuable as | sign on the parts more remote, it would follow that 
they undoubtedly are, but from theoretical con- | if the ring were not in motion, its polarity would 


siderations which are highly ingenious and decidedly | be distributed as is shown in Fig. 12, that is to say, 


of his machine more to these theoretical considera- 
tions than to the causes to which we have already 
referred. 





to the end of a soft iron bar s 7, magnetic induction 
will take place, and the end of the bar which is 
nearest to the magnet will assume south polarity, 


| while the opposite end will become a north pole, 


In the Pacinotti machine (treat- | 


there being a neutral plane / / about half-way between 
them ; and if an insulated wire be wound round the 
iron bar and its ends joined so as to form a 
closed circuit, a current of electricity will be 


| ° . . . 
| generated in the wire every time the magnetic 


intensity of the bar changes through a movement 


| of the magnet N, or a change in the magnetic 


intensity of its field of force. Arguing from this 
illustration Mr. Heinrichs goes a step further, and 
assumes the case of abroad poled magnet N 
approached to the same iron bar and coil, but 
this time not against its extremity but towards its 
side, see Fig. 11. The neutral plane 7/ of no 
polarity will now lie through its axis, and the half 
cylinder above that neutral plave will be southerly 
polarised, while the lower half will become north. 
The effect of vertically withdrawing the magnet 
from or approaching it to such asystem would have 
but insignificant inductive effect upon the helix of 
wire for the reason that the lines of magnetic force 
lie so nearly parallel to the planes of the convolutions 
of the wire that they are not cut by them in their 
movement, and therefore the only currents gene- 
rated in the wire are produced by the slight aberra- 
tion of parallelism which may exist between the coils 
and the lines of magnetic force when either the magnet 
or the coiled bar is moved in a vertical direction. 

In Fig. 12 we have a condition of things which 








may be looked upon as a special case of Fig. 11. 
In this case the bar is bent round into a continuous 
ring, and the magnet poles N NN and SSS are 
curved concentrically with respect to the ring. 
Ilere again, for the reasons given in reference to 





interesting, and Mr. Heinrichsattributes the efliciency | the outer circumference of the upper half of the 


ring and the inner circumference of its lower half 
would have south polarity, while the inner circum- 


It is, of course, well known that if the | ference of the upper half and the outer circumference 
north pole of a magnet N, see Fig. 10, be approached | of the lower half would assume north polarity 





and the neutral region of the ring would be 
a cylindrical surface passing through the circular 
axis of the iron ring. ‘The moment, however, 
that the ring is rotated upon its principal axis 
(according to Mr, Heinrichs’s theory) a different kind 
of polarisation is set up. We may, for the purpose 
of this explanation, call the magnetic influence of N 
upon sxin Fig. 10 longitudinal polarisation, and 
that in Fig. 11 transverse polarisation, the motion 
of the magnet in both cases being in a vertical 
direction. If, however, the magnet N in Fig. 11 be 
laterally displaced, that is to say, if it be moved in 
a direction parallel to / /, then, from the fact 
that alliron takes an appreciable time to become 
polarised—the parts nearer the inducing magnet 
being influenced an appreciable time before those 
parts which are more remote—the influence of the 
magnet upon the bar will be something between 
longitudinal and transverse polarisation, and may be 
termed for the purpose of this argument oblique 
polarisation, the polarity of the more remote parts 
dragging, so to speak, behind that of the others 
and causing the neutral plane to become more or 
less diagonal. Now, just as Fig. 12 representeda 
special instance of what was described generally 


‘under Fig. 11, on the assumption of a vertical 


Fig. 11, but small inductive effect will be produced | 
| upon the wire helices by the vertical movement of 


the two pole-pieces N N and SS, although rather 
more than in the case illustrated in Fig. 11, for the 
reason that as in the position shown in Fig. 12 the 
lines of magnetic force are, like the convolutions of 


displacement of either the magnet or bar, so Fig. 13 
may be regarded as a special instance of Fig. 11, 
on the assumption of a /ateral displacement of either 
of the principal parts, In this case the neutral sur- 
face will become a spiral (dividing the ring into two 
parts), whose obliquity with respect to the circum- 
ference of the ring will be dependent upon several 
causes, the principal of which are the speed of 
rotation, the strength of the magnetic field and the 
magnetic capacity, or rather the rapidity of mag- 
netic induction of the iron ring. 

According to this theory that portion of the ring 
opposite p', which has been for a considerable por- 
tion of its revolution under the influence of the 
south pole S 8, will be almost entirely of north 


| polarity ; but immediately after coming under the 


influence of the north pole-piece N N, opposite P% 
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its polarity will comparatively tlowly be changed 
from its outer surface inwards, and its magnetism 
will not become wholly reversed until it has been 
some time under the influence of N N, as it will 
have been when it reaches the point opposite p’, 
after which the process will be repeated again under 
the influence of the south pole. On the same 
theory Mr. Heinrichs accounts for the fact that the 
most effective angular position of the collecting 
brushes in machines of this type depends upon, 
and varies with, the speed of the machine as well 
as with the magnetic intensity of the magnetic field. 

From the considerations involved in the above 
hypothesis—by which it may be shown that the 
proximity of the iron core to the convolutions of the 
armature helices traversing the inner surface of 
the armature are positively detrimental to the efli- 
ciency of the machine—Mr. Heinrichs was led to 
the channelled form of ring shown in Figs. 2, 3, and 
7. from which it will be seen that the iron core is 
well removed from the inner convolutions of the 
armature coils, which, moreover, by forming so 
many bridges across the channel with nothing but 
moving air around them, are not only kept cool 
themselves, but by conduction, considerably assist 
in carrying of heat developed in the working por- 
tions of the coils. 

Whether or not Mr. Heiniichs’s theory be a cor- 
rect explanation of the phenomena taking place in 
the working of machiues of the Pacinotti or Gramme 
type, there can be no doubt that he has produced a 
machine of very remarkable efficiency and sim- 
plicity. The large surface of armature wire exposed 
to the influence of the magnets, the smal propor- 
tion of idle wire, the embracing of the armature 
ring all round and on all sides by the magnetic pole- 
pieces, and the small weight and thorough ventila- 
tion which the channelled form of armature core 
insures, are sufficient, independent of more specula- 
tive reasons, to account for the viry excellent results 
which Mr, Heinrichs has obtained with his machine. 

Before referring to Mr. Heinrichs’s lamps, which 
we must defer until next week, it will be of interest 
to record a few data in connexion with the construc- 
tion of the machine. The mean diameter of the 
armature ring of Mr. Heivrichs’s three-light machine 
is Sin., which at a speed of §00 revolutions per 
minute, at which it is driven, gives a circumferential 
velocity of about 1600 ft. per minute, or about half 
that of the sixteen-light Brush machine. The four 
magnet coils contain about 801b. of insulated cop- 
per wire .14 in. in diameter (about No, 9} B.W.G.). 
and as there are 16} lb. of No. 16 wire on the arma- 
ture of the three-light machine, an expenditure of 
wire of 54 1b. per light is involved as against 10 lb. 
per light in the Brush machine. 

The following figures give the results of a series 
of measurements of the Heinrichs machine recently 
taken by Mr. W. H. Preece, F.R.S., and Mr. 
Augustus Stroh : 

Mean number of revolutions of 


J 





armature per minute ... eee 850 
Number of lamps in circuit . ‘ 
Resistance of machine between 

terminals and including mag- 

net coils ... sa ; am 1.83 ohm 
Resistance of armature between 

brushes... ea ove a » 
Resistance ofeachare ... ove 1.24 ,, 


> 
Electromotive force 130 to 150 volts 
Current de “as .. 83 to 38 webers 
In the next Table are given the results of a series 
of measurements made upon the same machine by 
Mr. H. R. Kempe: 
| 
Number of 


Namber of Diameter of 








Lights in Revolutions | Current. oe 
Circuit. per Minute. | Varsens. 
webers. millimetres. 
1 700 40 13 
2 800 37 13 
3 1000 30.8 13 


' 
Carbon resistances were then substituted for the 
lamps, and the following measurements were taken: 























Number . 
Carbon |°f Revo-| Rect. | | Bleetro-) Mey 
este lutions | Current | Motive . 
esistances. per | ance of Teese. Horse 
Selene, enna Power. 
| |webers.| volts. 
2.1 700 1.83 36.4 | 143.3 7.1 
2.6 800 | ,, 33.7 149.3 6.7 
4.3 900 | ss 26.3 160.0 5.6 
7.3 900 | 4, 15.7 143.3 3.0 
7.3 1000 - 17.7 161.6 4.0 


The working of Mr. Heinrichs’s system is exceed- 
ingly satisfactory, the apparatus is simple, and 
-asily managed, and although on the various occa- 
sions when we have seen it at work it was being 
driven by the most miserable engine it maintained 
three perfectly steady are lights, showed no tendency 
after long working to becoming heated, and was 
evidently absorbing but little power. It is much to 
be regretted that the condition of the engine pre- 
vented any dynamometric measurements being taken, 
but we hope on a future occasion to give the results 
of both these and photometric measurements with 
this interesting machine. We shall in our next 
issue describe Mr. Heinrichs’s lamps, which consti- 
tute the second portion of his system. 





NOTES. 
Evectric LIGHTING ON THE CUNARD STEAMER 
“ SERVIA.” 

Tue chairman of the Cunard Company is giving 
practical evidence of his faith in electric lighting by 
fitting the Cunard steamship Servia with 98 lamps. 
The contract is being executed by Swan’s Electric 
Light Company. The 98 incandescent lamps are 
to be disposed in the following manner: Engine 
room, 20; propellershaft tunnels, 10; grand saloon, 
50; music room, 8; ladies’ boudoir, 6; smoking 
room, 4. The requisite current will be obtained 
from a No. 7 “ Brush” dynamo-electric machine, 
the driving of which will be done by a special engine 
made by Messrs. John Fowler and Co., Leeds. 


AN Iopine CELL. 

At a recent meeting of the Royal Society of 
Edinburgh, Professor P. G. Tait described a new 
form of constant battery devised by Mr. A. P. 
Laurie. Its leading merit is that it combines the 
simplicity of a single fluid cell with an electro- 
motive as constant as that of the best double fluid 
cells. The liquid is a solution of iodine in iodide 
of zinc ; the function of the dissolved iodine being 
to prevent polarisation and consequent weakening 
of the electromotive force. The negative plate is 
of carbon and the positive of unamalgamated zinc. 
When the cell is not at work the zine should be 
removed from the iodine to prevent local action. 
As tested by Thomson's quadrant electrometer, the 
electromotive force of this combination very 
approximately one volt ; and such is its constancy 
that after half an hour's short-circuiting the electro- 
motive force was hardly at all diminished. 


is 


A New THERMOGRAPH. 

The importance of recording the temperature 
variations of the living body has long been recog- 
nised by physicians; and instruments of more or 
less utility have been devised for the purpose. In 
a recent Note we described the electric thermo- 
graph of an American inventor, and we have now 
to explain a more recent apparatus introduced by 
M. Marey to the French Academy of Sciences. It 
consists of a small cylindric reservoir of brass pro- 
longed by a capillary copper tube, which opens 
at its extremity into a Beurdon tube. The whole 
is filled with oil and sealed. Under the varying 
temperatures the oil dilates or contracts, and in 
doing so changes the curvature of the Bourdon 
tube. This acts in turn upon a lever which moves 
a marking stylus, recording the variations of 
temperature on smoked glass or paper. As the 
tubes connecting the bulb or rather cylinder to the 
inscriber may be long ones, the bulb can be placed 
in regions of the body not easily accessible. 


RatLway Divipenps. 

So far as information has been given of the 
intended dividends on the stocks in the chief 
railways, it may te said that the announcements 
have been on the whole satisfactory. In cases such 
as the North-Eastern there is a reduction in the 
rate of dividend, but that reduction of one-half per 
cent. must be said to have been anticipated. In 
cases such as the Metropolitan the increased receipts 
enable the dividend to be maintained despite the 
enlarged capital charges ; and it is only in the very 
few instances, such as the Manchester, Sheffield, and 
Lincolnshire, where the working expenses have 
risen very greatly, that there has been a disappoint- 
ing result of the half-year’s working. It is clearly 
shown that in the latter part of the first half of the 
year there was a recovery from the results of the 
prolonged winter, which generally decreased receipts 
und increased the working expenses. But it is also 


apparent that there was a growth of certain parts 


if the results of the current half-year on the line 
last named are to be better than that of the past. 
On the Manchester, Sheffield, and Lincolnshire in 
the past half-year the wages in the maintenance 
of way and works, locomotive power and repairs, 
and renewals of carriages and wagons depart- 
ments, were 5900/. more than in the corresponding 
half of the previous year (though the net mileage 
run by trains was less), the increase being about five 
per cent. And the increase in the salaries, office 
expenses, &c., in these departments over the sums 
for the corresponding half-year was 400/. more ; 
and in the traffic expenses where salaries and wages 
are not divided, there are further increases. It is 
noticeable that there has been of late on railways 
generally, an increase of the working expenses, and 
if the proprietors are to receive fuller returns, it 
will only be by the keeping down of these expenses. 
In the case of the railway which we have taken as 
an example, it is sufficient to state that in the first 
half of 1877, it cost 386,815/. to earn 1,054,000/, : 
and in the first half of the present year it cost 
388,544/. to earn 897,912/7. Some allowance must 
be made for the fact that Parliamentary require- 
ments are greater now than they were then, and 
that expensive appliances have been needed, but 
allowing for this, it may be concluded that there is 
ground for the belief that one of the needs of the 
day on railways is increased economy in working 
the traffic. 











Evectric Licgutinc at Raitway STations. 

The current number of the Bulletin du Ministér 
des Travauec Publics contains some interesting data 
on the lighting by electricity of large railway sta- 
tions in Germany and France. The Eastern Rail 
way station at Berlin, a large hall 616 ft. long and 
114 ft. wide, has been I 
1879, by 14 lamps, placed 23 ft. above the platforms, 
and supplied by a 1()-horse engine. The installa- 
tion was made by Messrs. Six ns, Serlin, who 


} 
tember, 


lighted since S 


y 





of 





supply the light at a charge of 9 fr. 22 c. per hour 
or .658 fr. per hour per lamp. The Anhalt station, 
at Berlin, 820 ft. long, 205 ft. wide, and 5 ft. high, 


is lighted by 20 lamps suspended at a height of 


21 ft. Sin. above the platforms. The cost of first 
establishment, not including motive power, was 
13507. At Diisseldorf the large vestibule of th 
station and one platform 4‘'2 ft. long, is lighted 


by electricity, the cost per hour and per lamp 
being .311 fr. The new station at Munich, not 
yet completed, will be lighted by forty-five lamps, 





divided into nine circuits and worked by four 
gas engines. In France electric lighting has 
been employed at the Northern station since 
1875, and at the Lyons station s 1X77. The 


nightwork done at the Chapelle station is very 
important, and in winter often amounts to fifteen 
or sixteen hours per day. It was to obtain a better 
light and increase the work done which fell at 
night to one-half of that done in the day that the 
Northern Company decided in 1875 to try the 
electric light. The installation consisted of five 
Gramme magneto-electric machines, requiring 2.5 
horse power, and costing 60/. each. As arranged 
at a height 18 ft. or 20 ft. each lamp lights an area 
of 200 ft. radius sufficiently for all the requirements 
of work. Each of the lamps when working for ten 
hours costs .556 francs per hour. If interest and 
a sinking fund be added, the price rises to .80) francs, 
that is to say, to the standard price of gas. The 
Paris, Lyons, and Mediterranean Company, after 
having a series of satisfactory trials, which lasted 
for 45 days in 1877, adopted the Lontin system to 
light the goods sheds of their fast traflic. The 
installation, costing 1880/., comprises cighteen 
lamps, the cost of which, including all charges over 
a service of 4000 hours a year, is .295 francs per 
hour per lamp, or including interest at 10 per cent. 
.346 francs, which is about the cost of ten gas jets. 
The waiting-room of the Saint Lazare station is 
also lighted at a cost of .65 francs per hour. 


VELOCITY OF GASEOUS EXPLosIon. 

At recent meetings of the French Academy of 
Sciences, the propagation of explosions in gases 
has been the theme of two interesting papers. In 
one of these M. Berthelot describes the «xperi- 
ments made by him to measure the velocity of 
propagation in mixtures of two volumes of hydro- 
gen to one of oxygen, and two volumes of carbonic 
oxide to one of oxygen respectively. These mix- 
tures give a total combustion. The gases were 
contained in a long, narrow iron tube, and ignited 
by the electric spark. The speed of the explosive 








| of the working charges that will need to be checked 


wave along the tube was measured by causing the 
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paar n shock and fire of the travelling pulse to 
ee asunder a strip of tinfoil in the circuit of an 
electric current, and thus actuate a fine stylus 
esa a smoked glass cylinder. Time was kept 
by a tuning fork, which also scored the glass by 
means of a stylus attached to one of its prongs. 
‘T'o insure the sudden rupture of the tinfoil, a grain 
of fulminate of mercury, or picrate of potash, was 
affixed to it so that it might ignite with the shock. 
The picrate is l isible to the mere shock than 
the eu ninate, it is insensible to sonorous vibration, 
and is destroyed at higher temperature than the 


ss se 


fulminate ; but the results were the same in both 
cases. These gavea gencral velocity of 2500 metres, 
or about 8000 ft. per second for the two gascous 


mixtures employed. ‘This high velocity is so unex- 
pected that M. Berthelot intends to repeat his 
experiments with impr ‘oved means. He considers 
the propagation an explosive wave in a gas 
analogous to the propagation of a sound wave in it, 


of 


and due to molecular impact. The propagation of 
flame in explosive mixtures of gas has also been 
studied by MM. Mallard and Le Chatelier, who 
registered the passage of the flame in a tube by 
causing it to ignite a little gas contained in a side 
chamber, terminated by an elastic membrane 
actuating a marking stylus. They have verified 
the fact observed by M. Schloesing that the speed 


is far slower when the uninflamed gas is in repose 





than when it is in agitation; a fact of great 
importance in connexion with firedamp explosions. 
When the flame travels from the open extremity of 
the tube containir y the gas towards the closed 
extremity, the gas burns without noise and with 
nearly normal ar but when the gas travels|° 


from the clos "\ ‘ on towards the open one the speed 





is almost instantaneous and accompanied by a 
detonation. Ina mixture of one volume of explo- 
sive hydrogen and oxygen with one volume of 
hydrogen, the speed of the flame starting from the 
op nend was 100) metres, or 3210 ft. per second; 
and an explosive mixture of hydrogen and air,igave 

elocity of 300 metres, or 960 ft. per second. For 


mixtures of hydrogen and air the maximam speed 
is produced in one holding about 10 per cent. more 


of hydrogen than the theoretic explosive mixture. 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 
Glasgow Pig-Tron Market.—The warrant market was a 
little firmer on Thursday, and prices recovered 34d. per ton, 
or fully one-half of the decline which they suffered on the 
preceding day. Business was done in the morning at from 


i7s. Zid. to 47s. 6d, cash, and from 47s. 44d to 47s. 74d. 
one month, and the closing quotations were buyers 47s. 6d. 
cash and 47s 7} jd. one month, and sellers near. There was 


a steady market in the afternoon, when the quotations were 


47s. 6d. to 47s. Sd. and baek again to 47s. 6d. cash, and 
473. 7d. to 47s. 74d. one month ; and the market closed with 
buyers offering ‘7s. ! 5id. cash and 47s. 74d. one month, and 


sellers asking 4d. per ton more. Friday’s warrant market 
was again a shade weaker, and prices at the close showed 
a decline of 1}d. ps r ton from those of the previous afternoon, 
but an advance of 24d. on the week. A very good business 
was done during the forenoon at from 47s. 6d. down to 
473. 3d. and from 47s. 7/d down to 47s. 5d. one month, 
the close at 47s. 4d. cash and 47s. 6d. one 
mont, and buyers offering 4d. per ton less. A moderate busi- 
ness was done in the course of the afternoon at from 47s. 4d 
to 47s. 4jd. cash, and from 47s. 54d. to 47s. 64d. one month, 
and at the close of the market there were sellers at 47s. 4:d. 
cash and 47s. 6d. one month, and buyers near. The market 
was somewhi at firm at the opening on Mond: Ly; and at a 
slight advance in price, but a weakness set in and prices 
closed 1d. per ton under last week’s final quotation. Business 
was done during the forenoon at from 47s. 5d. to 47s. 54d. 

cash and at 47s. ‘Ghd. one month, the close being rather sellers 
at 47s. 5d. cash and 47s. 6d. one month, and buyers offer- 
ing 47s. 44d. cash. A limited amount of business was 
done during the afternoon at 47s. 4jd. to 47s. 3id. cash, 
and 47s. Gjd. to 47s. 54d. one month ; and at the close of the 
murket there were buyers offering 47s. 3d. cash and sellers 
asking 47s. 4d. cash and 6d. one month. Yesterday’s 
mar “ke t was dull, and prices receded 3d. per ton from Mon- 
di ay’s closing quotations. The early sales were done at 47s. 43d. 
cash, but the price soon receded to 47s. 3d., and subse- 
que utly to 47s. 2d. cash; and business was likewise done 
at from 47s. 6d. down to 47s. 3id. one month. Sellers at 
the close were willing to take the lowest quotations, with 
buyers near. A fair amount of business was done in the 
afternoon at 47s. 13d. to 47s. 0d. cash, and at 47s. 3d. to 
478. 24d. one month, the market closing with sellers asking 
473 ld. cash and 47s. 2;d one month, and buyers near. 
‘To-day’s market was steady during the forenoon, and 
business wus done at 47s. various prom pts, 47s. 14d. to 
47s. ld. one month, improving to 47s. 2d. one month paid 
at the close, and still buyers offering 47s. cash. In the 
afternoon a agen business was done at 47s. ld. to 47s 
cash, and 47s. 2d. to 47s. 14d. one month, the market. 
closing with buyers at 47s. eight days, and sellers at 47s 
prompt. On the whole, it may be said that the iron trade 


} 
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being sellers 
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of Scotland still contiuues in a hopeful condition, the pro- 
duction, however, is still in excess of the demand. 


Three 








blast furnaces belonging to the Eglinton [ron Company huve | 
veen blown out during the week, and four that had beea ont 
at Gartsherrie Iron Works for repairs had been blown in 
again, so that the number of furnaces now in actual opera- 
tion is 112 as against 117 at this time last year. Several 
of the others that have been under re pair are expected to be 
blown in again shortly. There are five furnaces producing 
hematite pig iron. A good volume of trade is reported, 
and the demand from the Continent is, if anything, some- 
what improved. From America it is reported that a large 
business is doing there, but as that country at present 
seems to be able to meet most of her own wants as regards 
pig iron, she is not buying much on this side. More 
favourable reports are coming to band from Canada, and 
it is confidently anticipated that some of the inquiries now 
being made will result in business. Shipping iron is in steady 
demand, and prices remain tolerably firm, while a slight 
advance has recently been asked in one or two instances. 
For hematites, which have lately been in good demand, 
the quotations are slightly easier. Last week’s shipments 
of pig iron from all Scotch ports amounted to 12,705 tons, 

as compared with 11,118 tons in the corresponding week of 
last year. Atthe end of last week the stock of pig iron in 
Messrs. Connal and Co.’s public warrant stores stood at 
572,002 tons, and it is daily on the increase. Last week’s 
increase was 1183 tons. 


The New Ship Dock at Ayr.—The new dock, of which 
the port of Ayr stood in so much need, is now’ nearing 
completion. It is about 300 yards in length. The sides 
are all pitched with granite, the bottom has been con- 
creted, and the carriage rails in sides and centre are being 
laid. Near the opening opposite the wet dock there is a 
pier 20 ft. in diameter and 30 ft. deep ; this is meaut as the 
seat fora swing bridge to connect the slope dyke and 
harbour. A curved wharf. 50 or 60 yards long, is being 
erected opposite the pier. It will accommodate two or 
three vessels, and will thus add to the quayage of the har- 
bour. Seaward of the dock is the new esplanade, which 
extends for about 1000 yards. At intervals in the 
esplanade wall there are stairs to the beach for bathers and 

others. From the wall, which is all concrete, a grand 
view is had of the bay, with Arran in the distance. This 
is one of the greatest improvements of late effected in Ayr. 
Mr. Young, contractor of the dock, seems to have done 
his work substantially and well. 

New Railway Bridge over the Forth at Stirling.— Rapid 
progress is being made with the construction of a bridge 
over the Forth at Stirling for the North British Railway, 
in lieu of an old wooden bridge on the same site which 
carried the Stirling and Dunfermline section of the North 

sritish system over the river. In the meantime the North 
British trains are being conveyed over the Caledonian 
Railway Company’s bridge, immediately adjoining, by 
means of a loop line. The abutment on the north side is 
completed, and the pier foundations are now being formed. 
A good deal of difficulty has been experienced at the south 
side of the river, on account of the nature of the soil, 
which ia composed of running sand. The new bridge, 
which is to be an iron structure resting on stone piers, will 
consist of three spans, the width of the central span being 
108 ft., and that of each of thetwoother ones 105 ft. The 
abutments rest on no fewer than 68 piles each, the piles on 
an average being 15ft. long; and the pier foundations, 
which are to be 48ft. long by 14 ft. broad, will rest on 
about 80 piles each, and these will be banded together, and 
covered with planking overlaid by a bed of concrete on 
which the piers will be erected. ‘The girders, which are to 
be 12 ft. deep, will be surmounted by transoms 2 ft. in 
depth ; and the parapet railing will be 4 ft. high, the level 
of the rails being 32 ft. above high-water mark, and 40 ft. 
above that at low water. 

Extension of the Glasgow and South-Western Railway 
to Largs.—Royal assent has been given to the Glasgow 
and South-Western Railwey Company’s Bull, which com- 
prised a scheme for continuing their Glasgow, Ardrossan, 
and Fairlie section onwards to Largs, a very popular water- 
ing place on the Firth of Clyde. ‘Lhe most natural way of 
bringing that town within the range of the ee system 
would have been to extend the Wemyss Bay line, but the 
Caledonian Railway Company would not give the idea any 
encouragement. The proposed line will be only six miles 
longer than if the W emyss Bay line had been extended to 
Largs, and it is said to be the intention of the Glasgow 
and South-Western Railway Company to run express 
trains direct between Largs and Glasgow, without any 
stoppages whatever. Such an arrangement will greatly 
benefit Largs itself, and the town of Millport on the Island 
of Cumbrae. The people of Largs especially are quite 
overjoyed at the prospect which they have in view 


The Steel Company’s Hammermen.—The Seeneeuaniins 
or a portion of them, who were in the employment of the 
Steel Company of Scotland, are still on strike ; but baving 
trained a number of good hands to do the work of attend- 
ing on the hammerers the company are now practically 
independent of them. 


Royal Scottish Society of Arts—On Monday night the 
thirteenth meeting of the sixtieth session of this society was 
held, Mr. G. Cadell, of Grange, in the chair. ‘The secretary 
(Mr. Sang) read the reports by committees on communica- 
tions which were submitted at previous meetings, and to 
which committees the papers had been remitted for con- 
sideration. Mr. Sang then read a paper, giving the result 
of his observations of the comet, as viewed on the nights 
of the 27th and 29th of June, in the course of which he 
said in watching the movements of those strangers, that 
could be done with less difficulty by the unaided eye than 
by the telescope. If they were to believe that the luminous 
body of the comet reflected the light of the sun, it was 
most rematkable, but quite inexplicable, that stars of the 
eighth or tenth magnitude could be seen with undiminished 
brilliancy through it. By observing the motions of the 
planetary bodies, extending over a period of five centuries, 





mathematicians were able to calculate and predict their 
future movements, but regarding the nature and composi- 
tion of these marvellous wanderers they were still left to 
conjecture. The thanks of the meeting were given to Mr. 
Saug for his interesting paper, and he was requested to 
give it in for the purpose of being printed with other trans- 
actions of the society. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MippDLxesBRouGH, Wednesday. 
The Cleveland Iron Market.—Yesterday at the iron 
market, Middlesbrough, there was a larger attendance 
than usual, but there was not a great amount of business 
done. Prices were based on No. 3 Cleveland pig selling at 
37s. 3d. per ton. Shipments continue brisk both to the 
Continent and to Scotland. Messrs. Connal and Co., the 
warrant storekeepers here, bad in stock on Tuesday 
amounting to 183,528 tons, which is an increase of 1216 

tons on the week. In Glasgow they hold 572,2U2 tons. 


The Manufuctured Iron Trade.—All the works in the 
North of England are in full operation, and there are con- 
tracts in hand which will occupy them for months. Prices 
are firmer, and prospects are better. The men have 
accepted the reduction of 2} per cent. in their wages under 
the sliding scale loyally. 


Shipbuilding and Engineering.—In both these branches 
of industry there is great activity on the northern rivers. 
On the Wear and the Tees the platers’ helpers have been 
on strike for an adVance in wages, and they have occasioned 
great inconvenience, but as a portion of them agreed 
yesterday at Stockton to return to work on receiving an 
advance of 1s. 6d. per week, it is expected that the whole 
of the yards will be in full operation in a day or two. 


The Cleveland Steel Trade.—The steel trade in this 
district is rapidly extending. Messrs. Bolekow, Vaughan, 
and Co., of Middlesbrough have orders which will keep 
their Eston Steel Works in operation for about a year. 
The Rosebery Works at Middlesbrough have been enlarged, 
and in a week or two the Erimus Works will be iu full 
operation. 








MEXIcAN RaiLtway.—A report comes from the Mexican 
capital that the Mexican Government has sold its intcrest 
in the railway from Mexico to Vera Cruz, 293 miles in 
length, toan American company. ‘The cost of the line 
was about 8,000,000/. English capitalists have always 
held an important interest. "As a considerable number of 
the shares owned by the Mexican Government were 
‘*inalienable,’’ it remains to be seen how the transfer wus 
effected 


CANADIAN Paciric Rartway.—General Rosser, chicf 
engincer of the Canadian Pacific Ruilway, has returned 
from laying out the second 100 miles west, and has instructed 
the district engineer to deflect the main line some distance 
east of the terminus 100 miles, so as to run south-westerly 
toward Assiniboine, and cross near the rapids of that river. 
The assistant engineer, Mr. Tisdale, of tae Manitoba and 
South-Western Kailway, has started with a survey party 
to lay out this line. ‘his is taken as an indication that 
the work is really to commence. Mr. A. P. Rogers, chicf 
engineer of the mountain division of the Canadian Pacific 
Railway, has left for San Francisco, whence he will proceed 
to New Westminster, Bristol, Columbia, to arrange tie 
coast terminus of the Canadian Pacific. From New West- 
minster Mr. Rogers will come eastward, examining the 
passes through the mountains, the object of his expiora- 
tions being to shorten and improve the projected line on 
the eastern slope of the Rocky Mountains. Karly in May 
or June he is to meet four engineering parties, who will be 
occupied during the season, under his directions, in deter- 
mining the proper route of the mountain division. From 
information obtained lately it is thought that the originally 
projected line may be shortened by about 150 miles. Mr. 
‘Tandy, mechanical superintendent of the Canadian Pacific 
Railway, who has been stationed at Selkirk, has resigned, 
having been offered a better position in Montreal. 





Tue NortH-EasTtErRN STEEL Company.—The pro- 
spectus is issued of a proposed limited liability com- 
pany bearing the above name, for the purpose of munufac- 
a A at Middlesbrough, Bessemer, and probubly Siemens 
steel, by the Thomas and Gilchrist process. It is intended 
to erect works at Middlesbrough which shall combine the 
best and most modern features of English and American 
steel works, and be capable of turning out 100,000 tous of 
steel a year. For this purpose an eligible site bas been 
secured with a frontage on the Tees, aud adjacent to five 
existing iron smelting works, from which it is proposed 
to purchase pig iron. ‘lhe prospectus pointsjout that, thanks 
to the success of the ‘thomas and Gilchrist process, the 
district of Middlesbrough is the most advantageous in the 
country for the manufacture of steel, not ouly l« cause 
Middlesbrough pig is cheaper than hematite —the difference 
at present being 17s. 6d. per ton—but also an account of 
the conveniences for shipment and railway transport. The 
capital of the proposed company‘is fixed at 25U,UUul., divided 
into 12,500 shares of 20/1. each. It is not proposed, how- 
ever, to issue at present more than 200,00U/., which it is 
considered will be ample for all requirements, and the 
directors have guaranteed 86,0001., the best evidence of 
their confidence in the undertaking. A royxlty not exceed- 
ing 2s. per ton is to be paid to the patentees of the ‘ihomas 
and Gilchrist process, but there is no obligation on the 
part of the company to, use this process. Assuming an 
output of 80,000 tons, and a profit of 6s. per ton, a dividend 
of 12 per cent. would be paid on the 200,000/. capital, but 
at the present prices, approximately of 36s. per ton for 
No. 4 Clevelan4 pig, and 51. 15s. per ton for rails, a much 
larger revenue would be obtained. 
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Comprtep By W, LLOYD WISE. 
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APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 


JULY 25, 1881. 


In the Cases of Inventions communicated from Abroad 
‘gc., of the Communicators are given in 
Italics after the Applicants’ Names. 
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8188 | Lake, Ztrange. Malleable bronze, &c . : . i p ; 
3189 | Lake, Maxim. Electric lamps or lighting appa-||_® Name. No. Name. No, Name, 
ratus. 1881 wes gl meee —j———— —_—— 
3190 | R. H. Hughes, Lon- | Electric lighting apparatus, and i5s> | Cockshot _ — 1881; 
July} don. converting gas fittings for same. + | Vocmenotts & 53 oung. 2052 | Groth 
99 Goodman, 2002) Balbi. (dlosemann 
$191 | G. K. Cooke, London, | Rubber-faced metal type 2841 Horrocks. 2004 Moore, 2954 | Jensen 
> > hin n p h 2854 | Brode and 2908 = Pimbury Edis 
3192 | E. Wilson, Exeter. Machine for rolling leather, and Muir coe Be ury. oe _, (Edison 
_friction-clutch for driving same. || .... Co a 2912 Kingdon 2958 | Tweedale ar 
3193 G. L. Lambert, Not- | Valve gear of steam engines. a. | eee 2914 Abel I weedals 
tingham 25858 Cheesebrougl (/arras). 2960 | Douglas acd 
3194 G 8. = Hardingh am, | Scissors or hand shears. Goan — 2916 a Colitis 
company), 2962 | Lake 
3195 at “Bucknall, West- | Sleepers for railways, &c. 2560 hangeten 2918 -~ x. ins 
minster enee a ° = ovlé addan 
3196 | J. Browne, London Pianoforte actions. 2862 Atherton volt ; (Duj ° 
3197 | J. W.Cade and T. W. | Gallery for globes and lamp glasses! ..., a BD | Moss, 
Duffy, Liverpool. , peo 2925 21 | Marchant 
3198 | J. W. Cade and T. W. | Fastener for cords and ropes. ar — 023 | Armstrong. 
ag Liverpool. MN oo 025 Andrew 
$199 | J.N. Rowe Rockland, | vombination carriage for common ,.. - 27 | Woodwar 
USA. roads. pg Societe kK Woodw 
A. Burdess, Coventry. | Driving mechanism for tricycles, 25/7 naud, Be-{ 3029 | Spencer 
Burdess, C ry " 8 a r yoles 2874 chade Gire] 3031 | Perks and 
Thompson, Rogers. | Printing characters and composing (Burmeister Come | a pertyman, 
devices. and au ains pagnie). 3033 | Henderson 
Standard weights ~ astin and | 2934 . ptt - 
Snrings f: Dist : & NAVSOY J- 256 Jones, 3057 
Springs lor pistons, ae. geri 2938 Thompson ) " 
Lawn tennis bats 2830 =—s- Farrall. (Blakemore), 
2584 Neibour 2340 Slate BAS ;. 
: ' 2886 ©Scott (Stark), Plewes) Oto Broadhead 
Lake. Osborne af-bin: a Foster. 2044 Hooper. 47) Be sel 
C. Gorecki, Paris. Making round i wrought o a —" Lake 8049 | Haddan 
J. Higgins and T. Preparing fibrous materis ee ee (Sechelt) P | Howley) 
Whitwort! fal: spinning. Schneider). | 2950  Haddan WSL Wilson 
Me Barker (Till and 055 =“ Scott. 
Ellery, Bath Manufacture of gas Carmont, Randal!) 3057 Livan, 
3210 H. Stokes, Bir- | Igniting lamps, &c. 
321 trange, Obtaining zinc from its ore, &c. Si—duneunand fuly 28 
G. Singer, Coventry. Velocipedes. : 
3213 | C. Garce, Berlin. A breechloading rifle. No Name. No Name. No. Name. 
$214 | Clark Bouteilloux | Electric lamps. Ra ease eke indienne ~aenieaaieaiit 
and Laing. 1881 1881 1881 
$215 | Johnson. La Socicté | Centrifugal machines. 1461 | Clark 06y | Lake jusY | Fraser and 
July lite Rofinterie de | Brarais) ( Wittamer), Welch 
23 St. Quen. . 2647 | Groth (fault Trueman 091 Harding and 
3216 | Halse. £smarch and | Manufacture of sugar. 2709 | Lorenz Sonhaws ' . 
Passburg, s0Uu3 | Furness and w7o 093 Gibbs nd 
$217 | E. P. Wells, London. | Fastenings for bracelets, &c. - Robertshaw G 
$218 Brandon. Pouget. Apparatus for registering the travel | 3:61 Wiley. 3077 ; Mat i 
of a locomotive, &c., aud its UBS Jensen re) Lect 
period of rest, (Rasmussen) 3099) Lak 
$219 BR. Priest, Cradley | Pulley blocks. || 3067 | Gilmore and | 3083 ‘Ay 
Heath . Clark. 3085 3101 | Parsey 
3220 C. T. Bradbury, Buck- | Looms for weaving. 3087 
ton, and R. H. 











a al some. Dukin- 
: INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
322 "Wo ord, | Scouri D i e|| 
i | 5. Worrall, Salted, ae. dyeing, and washing pil COMPLETE SPECIFICATIONS. 






















































-. J. Kershaw, fabrics 
alifax, , ‘ ’ | For Particulars, see Corresponding Numbers in Listsy 
3252 RB. F. and W. GH. |. Drying fabricsat tension. | Appli tice lie pod ts 
Carey, and W. Par- ee ee 
tington, Bulwell. sania gtemacatpaincatminninis j » = 
223 7. Barnby, Birming- | Camp furniture No. Name. No. | Name Name. 
1am. — » a 
$224 J. and A. J. Higgin, Galvanic batteries, &c. || 1881 1881 1881 
Manchester. 3137 Haddan 142 | Lake (Puri-] 3160 Haddan 
3225 Rot = mn. Smyth Sawing machines. | (Avery). fying and (Knowles) 
226 | R. Ecroyd, Burnley Weaving gauze, leno, &c. ; “Maturing 13161 Haddan 
3227 | J. Fieldhouse, Keigh- Changeable lasts. Process | (Knor 
ley. : —_ , 3157 | Gedge 3182 Dundon, 
9228 | Imray. Brasseurand | Controlling telephonic communi- (Kendatl), © 
er cations. ——————— ———- — 
‘iwow ‘ nnaratn 
3229 Railway brake apparatus. NOTICES TO PROCEED, 
3230 T Coat es, Carlisle, Manufacture of plain bottomed paper 1,—Time for entering Opposition expires Friday, 
7 bags. . 3 August 12, 1881. 
3231 Brewer. £dison. Dynamo or magneto-electric ma- a 
chines. 
$232 | W. Jere Wie. Pilon, | Carbonising and distilling bones, No. Name. No. Name. No. Name. 
es, et Che &c. | SS 
$233 | T Coult hard, Preston. | Spinning and doubling cotton. 1881 1881 1881 
3234 | Pitt. Berland Producing illuminating gas. viy | Edmonds 1185 Libel, 1618 Wilson. 
3235  W. Dorset, London. Displaying advertisements. (Nichols & | 1206 Harper. 1739 | Alexander 
July | Thomson), 220 Johnson ( Warner 
25 } |} 904 | Spence ( Wheeler). 2603 | Clough 
$236 | Henderson. Rousseau! Sharpening the teeth of card ribbon. | (Spen 1238 Holt. 2654 | Ramu. 
and Sons | 149 1249 O'Conoor. 2744 | Laurent and 
3237 | J. R. Hancock, Not- | Bobbin net or twist lace machines. | j 1276 Johnson Brand. 
ti ngham. | 1168 | Lake (Pont (Sch/atter) Payne. 
$238 | Mills, Leclanché. Electric contact and process of puri- || & Porcher). | 1359  Spartali. Leverkus. 
| fying mercury employed therein. || 1181 | Hands and] 1457 Reeves , | Potter 
3239 | Johnson. Strong, | Feedwater heaters. Weaver. 1562 Lake (Jaffé df 2955 | Immisch, 
3240 | T. E. Gatehouse, Cam- | Obtaining electric light. | 1184 | Berly (Lang- Darmstaed-} 3137 | Haddan 
berwell, lois) ter). (Avery.) 
$241 | A. H. Storey, Wands- | A new army trenching tool. 
worth : 
3242 | Brierley, Donan. | Printing of placards, 11,—Time for entering Opposition expires Tuesday, 
3243 | G. Little, Oldham. Combing fibres. | August 16, 188 
3244 | W. Dean and A. | Manufacture of cords. ane oe 4 eth 
Orr: ab, Hudders- | 
| m uel ; 1881 | 1881 1881 
$245 | T on, London. One-wheel velocipede. 1075 | Butterfield. | 1267 | Sinnockand | 1354 | Mewburn 
3246 | Haddan. Afaneng. | Pumps. ’ 1126 | Darling. Martin. (Demoyeot 
3247 | F. T. Reid. Exeter, | Self-acting electric clocks. | 1227 | Davies 1269 | Robinson. 1386 | Crellin und 
and J. U. Valen- | | 1235 | Tabourin, 1271 , Rosser and | Rolfe 
“ tine, Teignmouth, 1236 | Berly. Rosser 1394 | Park and 
3248 | 8. K. Prager, Lon- | Caps and hats of cloth, &c. | 1244 | Lewis and 1277 | Grant Pryce. 
don. ; | Lewis, (Prevot)). | 1411 | De Fass 
3249 | R. C. Lindop, Liver- | Bell and gongs. | 1245 | Riddell. 1298 Kelse (Ocechelhiiuser) 
ool. | 1250 | Groth 1303 | Lake (Vogel). 1445 | Erskine. 
8250  D. Grove, Berlin. Steam cooking apparatus. (Dubois). 1308 Gibbs. 1483 | Ingleby 
3251 D. Halpin, West- | Supplying water to marine engines. Lewis. 1319 | Keey. (Meyer). 
minster. Morris and 1327 Morgan 1514 | Willcox. 
Bennett. (Biterich), 11654 | Clark(Sourb:) 
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No. | Name. No, Name. No. Name. 
1881 1881 | 1881 
1678 | Riley. 2498 | Lake 2993 | Allport. 
1708 | Clar« (Arzberger)4 3019 | Moss. 
(Paymond). | 2537 | Dick. 3058 | Lake (Baker). 
1787 | Clark ( Miil/ler] 2747 | Bishof. 3086 | Clark 
and Levet()) 2924 | Robertson (Travers). 
1801 | Stewart, and Beck. 3157 | Gedge 
21993 | Chattaway. 2942 | Redfern , Vax (Kendall), 
y311l | Kenyon and Wormer), 3160 Haddan 
Ainsworth] 2949  Birkmyre. (Knowles), 
2378 Nokes 2962 Lake 3161 Haddan 
2442 Corbett and (Kebinson) (Knowles). 
Lochhead, 3182 | Dundon. 
PATENTS sEALED, 
I.—Sealed July 22, 1881. 
| 
No. Name No. | Name. No. Name. 
1881 1881 1881 
15t Wenham. 600 | Gedge 1783 Prewer 
307 Rule. (Corne’y). (Edison). 
330) - Bishop, 508 | Bauer (Tietz 1802 Jensen 
354 | Burns. Selwig, an ( Edison). 
339 | Bors / ange). 1856 Reddie 
(Sudheim) 609 Alexander (Hunebele). 
Jobustone (Herbet), 1994 Martin 
Golting 681 | Lake (Clo/us)} 1918 Brewer 
Lausley 744 Skerrett (Edison), 
Atkins 777, Clark 1941 , Longsdon 
Brewer (Reid (Go'ding). (Krupp). 
Reid, andj 924 Harrison, 1913 Brewer 
Potter) 1010, Barbour. (Edison). 
488 | Allport. 1295 | Lawton, Smyth. 
489 | Morgan- Lawton, &] : Von Pudewils 
Brown Lawton. Haddan 
(Cole), 1643 | Jones. (Cain). 
49 Soult (Seaton) 
{1.—Sealed July 26, 1881. 
No. Name. No Name. No Name 
1881 1881 
245 | Stevenson @& 418 Zibach. Ingalls, 
Tatters 421 Sutcliffe and Banks, 
361 | Sebolefield, Sutoliffe. Whitehall. 
365 | Cooper 427 Ingram. Hargreaves & 
vi7 | Fiek and 454 Collis and Robinsow 
Cotton Ready Allan, 
294 | Wyone 156 = - Pick. Crossley. 
(Chamber- 477 Dunlevie Lake 
lain and 87 Walker (Kendrick 
Rice). vl Lake Loom Har- 
598 | Haddan Mauchain), ness Coni- 
| ( Co’assot 620 Scott and pany). 
406 | Hopkinson. Scott Green. 
411 Hodgkinson Pitt (Herdic) 
FINAL SPECIFICATIONS FILED. 
July 16. 1881. Nos. 217, 220 , S41, 736, all of the 
year 1551. 
Bm « 225, 226 6. all of the year 1881. 
19, » 23 254, 270, 314, 316, 324 
20, »» oe 
21, 0 », both of year 1880; 1% 
281, 288, 305, 309, 313, 354, 355 
all of the year 181. 
22 L511, of the year 1880; 151 283, 
285, 286, 291, 297,298, 299, 302, 304, 307, 3L8, 
j11, 312, 825, 1173, all of the year 1851. 
PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50’. HAS BEEN PAID AND REGISTERED. 
Name No Name. No. Name. 
1878 1878 
Waller. zs94 | Mackison, 3222 | Brandon 
Lowiny. 3103, Madan (Taskin). 
Jefferies. (Richards). 3252 | Price ( Wein- 
Nuttall, Woodbury. rich). 
5 Everitt Amand, 2945 | Hunt 
39 | Willans. Ridgway. 2958 | Martin. 
38 Gandy. tii. 2968 | Applega:th 
(David) 


PATENTS IN RESPECT 
DUTY OF 100. 


No, 
1874 
2537 


2564 


1.—Through Non-Payment of the Third Year 


No. | 








Name. 
Alsing 
(Edwards). 
Cranston 
(Wood) 


OF WHICH THE SEY: 





No. Name 

187: 

2696 | Bousfield 
(Stow) 

2587 | Aitken, 


| 


No. 
1874 


2606 


{ 








PATENTS 





WHICH HAVE BECOME VOID. 
"s Stamp Duty of 501, 


ENTH YEARS STAMP 
HAS BEEN PAID AND REGISTERED. 





Wirth 
(Langen). 




















Name. No. Name. No. Name, 
1878 1878 
Morgan- 2774 | Otto and 2795 | McCauley 
Brown Wallis. (Osborn). 
(Carey). 2780 | Melling. 2797 | Loebl. 
Sombart 2783 Lawrence 2798 | Leach. 
(Buss). ‘ ( Walton). 2801 | Hodgkins, 
Smith and 2787 | Hebert and 2803 | Morgan- 
Lusher. Kemp, Brown 
Crane and 2789 | Davis. (Hedges, 
Moir. 2791 | Bates, Bid- Miller, and 
Mills (Ball). | lake, and Graf). 
Middleton, | Faulkner. | 2804 | Morgan- 
Cherry and | 2793 | Brown and Brown 
Cherry. | Morgan, (Hedges, 
Gatty. 2794 | Upstill. Miller, and 
i Graf). 


























No. Name. No. Name. No. | Name. 
1878 | 187 1878 | 
2805 | Allwood and | 2820 | Powers. 2832 | Wray. 
Allwood. Bendall. 2838 | Earle 
2806 | Newton Demarest, (Steiger). 
(Douchy). Demarest. 2839 | Newton 
28°8 | Smith, Carter. (Farcot), 
2810 | Witham. 2827 | Lake 2841 | Hethering- 
2811 | Pabst and (Schweizer). ton and 
Girard, 2828 | Parker. Thornton. 
2814 Richardson, | 2830 | Gedge 2842 Clark (Brice). 
2816 | Pritchett (Gaches). 2843 | De Pass 
2817 | Rowlands. (Pugh). 
I1.—Through Non-Payment of the Seventh Year's Stamp 
Duty of 1001. 
No. | Name. No. Name. No. Name. 
1874 1874 | 1874 
2425 Rowan and | 2474 | Field and } 2496 | Wise (Le 
Reed. | _ Cotton. Tellier). 
2440 | Jolly. 2480 | Lake 2498 | Clark (A/i/ti- 
2460 | Benson | (Griffin). more, Phil- 
(Beath), 2484 | Turner. lips, and 
2470 | Holland. 2489 | Tongue Morris). 
| | (Thompson) 








NOTICE OF APPLICATION FOR LEAVE TO FILE A DISCLAIMER 
OF ALTERATION. 
H. F. Stanley, Tottenham, cooling and refrigerating apparatus. 
No. 3907 of 1875, Notice of opposition must be left at the office 
of the Attorney-General, 1, New Court, Temple, before August 1. 


PROLONGASION OF LETTERS PATENT. 

Granted to W. R. M, Thomson, cf Glasgow, for the term of 
seven years for * Improvements in the lateral action or induction 
of fluids, and in the apparatus or mechanism employed therefor,” 
letters patent having been originally granted to A. Morton, 
Glasgow, 1867, No. 2106, 


ABSTRACTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING JULY 23, 1881. 


Abstracts marked with a * relate to applications not proceeded 
with. The number of Views given in the Specification Drawings 
is stated in each case after the price; where none are mentioned 
the Specification is not Illustrated, 

Where Inventions are communicated from abroad, the Names é&c., of the 
Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, Chancery- 
lane, E.C,, either personally, or by letter, enclosing amount of price 
and postaye, and addressed to Mr. H. READER LACK. 


4329. Apparatus for Sharpening Saws: S. Rol- 
land, Pacy. France. [(d. 9 Figs.)—The apparatus will cut 
straight, circular, and band saws, and comprises an emery wheel 
with suitable holding and advancing mechanism. The socket in 
which the grinding tool is carried can be adjusted to any inclina- 
tion, and the ratchet arrangement has fingers adjustable at will to 
suit all s'zesof teeth. (October 23, 1880), 


4696. Machinery for Preparing Fibrous Mate- 
rials for Spinning: H. M. Girdwood, Belfast 
(6d. 6 Figs.)}—Has reference to the process of roughing, and may 
also be adapted for hackling. A pair of endless travelling boards 

















a a’ receive between them the flax N and carry it forward for the 
ends to be operated on by articulated sheets of hackles running at 
right angles to the boards, as shown in the illustration. (November 
15. 1880). 


4707. Velocipedes: E. Burstow, Horsham, 
Sussex. (td. 4 figs j}—The machine is ridden like a bicycle, 
but in addition to the main wheel has four small wheels arranged 
two before and two bebind (November 16, 1880). 


4847, Obtaining Oil from Petroleum, Resin, 
&c.: W.R Lake, London. (/. £. Borne, New York). (6d. 
2 Figs.)—The products from the distillation of oi] or shale are 
divided into three qualities by the apparatus. The vapours enter 
a separator from the upper part of which the lightest go to a 
condenser. The heavier vapours pass by a pipe to a lower vessel, 
fiom which some go by a pipe to a second condenser, while the 
rest are withdrawn at the bottom, (November 22, 188%). 


4870. Steam Engines: C. J. Galloway and J. H. 
Beckwith, Manchester. ([2dj—To prevent water being 
drawn from the condenser into the cylinder, a float is provided 
which when the water rises to a certain height in the condenser 
opens a valve and admits air. (Void, the patentee not having filed a 
specification. November 24, 1880). 


4967. Determining the Quantity of Water Car- 
ried Mechanically bySteam: C. D. Abel, London. 
(F. A. Brocq, Paris). (6d. 6 Figs).— The quantity of water is mea- 
sured by the amount or proportion by which a given volume of 
the steam can be increased under a constant temperature without 
diminishing its pressure. The apparatus consists of a cylinder E 
enclosed in a chamber X, through which the steam passes freely, 
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which cylinder has (1) a plunger G, by withdrawing which its 





capacity can be increased ; (2) apertures at T and F, provided with 





slides by which the communication between the cylinder and the 
surrounding chamber can be cut off; and (3) a sensitive indicating 
apparatus for showing a very small decrease of pressure, and con- 
sisting of a diaphragm normally touching an electric contact piece, 
but drawn therefrom immediately the pressure be'ow it decreases. 
In operation the two slides are suddenly closed while steam s 
flowing through the apparatus, and the plunger is withdrawn 
until the pressure in the cylinder falls below that in the casing, 
when a comparison of the initial and terminal capacities of the 
cylinder gives a datum from which the amount of water in the 
steam can be calculated. The heat required to keep the tempe- 
rature of the steam constant flows through the wall of the cylin- 
der. (November 29, 1880). 


5199. Mowing or Reaping Machine: H. H. Lake, 
London. (J. Zvanno,Paris), (8d. 34 Figs.)}—The part designed 
for cutting the grass or corn consists of scythe blades turning 
around a vertical axis. Various arrangements are described. 
(December 11, 1880). 


5203. Apparatus for the Manufacture of Wood 
Pulp, &c.: C, E. Heeger, Kolback, Sweden. [éd. 
5 Figs.)—The boiler in which the process is conducted is made of 
corrugated plates, and is provided with a circulating apparatus. 
(Decemter 13, 1880). 

5206. Steam Generators: H. J. Allison, London, 
(J. MacNichol, Seraing. Belgium), (8d. 22 Figs,\—The distinguish- 
ing feature of this invention is the combination with boilers of 
ordinary construction of inclined water tubes inserted at each end 
in cases or pockets attached to the main boiler. In the illustration 


























A A are the water tubes connected to the cases B B, which have 

holes corresponding to the tubes on their outer sides for cleaning, 

&c, Cis the main boiler and Da supplementary cylinder. ‘lhe 

specification describes Cornish, Lancashire. locomotive, portable, 

——— and other boilers according to this invention. (December 
. ). 


5229. Mortising Machines for Cutting Tenons : 
E. Cory, London. (4d. 2 Figs.)—Consists of a movable 
frame which can be attached to the chisel bar or holder of a 
mortising machine, and which carries saws for cutting tenons. 
(December 14, 1880 . 


5268. Transmitting Drawings, Characters, and 
Writings by Electricity, &c.: A. W. L. Reddie, 
London. (J. André, Paris), [6d. 7 Figsj—The original is 
drawn in conducting ink on an insulating ground, or in any other 
suitable way, and is drawn under a number of feelers or fingers, 
each of which is connected to a conductor or line wire. At the 
receiving end the copy is produced on prepared paper that changes 
colour on the passage of a current, The principal feature of 
novelty consists in the arrangement of the conductors, which are 
wires laid parailel and woven together with a cotton or silk weft 
to form a fabric. The weft holds the wires apart, and insulates 
them. (December 15, 1880), 


5272. fawing Machines: E. Rayner, Liverpool. 
(6d. 8 Figs.|—Is for providing means whereby two or more saw 
blades may be so secured in a reciprocating frame that two or 
more boards may be simultaneously cut with as much precision as 
one. The buckles have two or more grooves or slots g, one for 





each sawh. Guides & &), consisting essential'y of metal bars having 
grooves or slots m m'! to clear the teeth of the saw, are provided to 
maintain the blades in one course. Several modifications are 
shown. (December 16, 1880). 


5276. Windlasses for Ships: G. D. Davis, Stepney. 
(4d. 3 Figs.]—ais the driving shaft, 6 the windlass drum Joose om 
the barrel, c the brake wheel solid with the barrel and cone on 
which works the purchase wheel d with its inner cone, ea flange 





fixed by pins ¢! to the screw nut ¢?; f a screw on the hollow 
shaft, g a pawlring. The handles by moving the screw bring 
the coned part on the shaft into gear with the coned part on the 
windlass barrel, and the barre] then rotates with the shaft. (De- 
cember 16, 1880). 

5281. Working Traffic over Inclined Planes and 
Steep Gradients on Railways, &c.: J. S. Hughes, 
Portmadoc. [6d. 5 Figs.)|—Kopes or chains are laid along 
the line and fastened at top and bottom of the gradient. On the 
locomotive are pulleys round which said ropes pass, the object 
being to gain adhesion. (December 16, 1880). 


5291. Shuttles for Looms: J. H. Pickles, Burn- 
ley. [4d. 3 Figs,)—The shuttle tongue is steadied by being 
formed with a tail-piece that is carried back, and fits into a recers 
formed for it on the underside of the shuttle. (December 17, 
2880). 


Furnaces and Fireplaces: E. P. Alex- 





5293. 
ander, 


London, (C, Nikiphorof’, Paris). 


(6¢. 9 Figs]—The 
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state or fuel-bearing surface is composed of rectangular gratings 
constructed with strengthening ribs of different depths, and cross- 
ing each other at convenient angles, leaving spaces at correspond- 
ing angles between them, to facilitate access of air and its close 
contact with the fuel, (December 17, 1880). 


5295. Window Sashes, &c.: W. Phillips, Leeds 
td, 6 Figs.}—The sashes are hung upon pivots so that they can 
be reversed to clean the outside of the glass. (December 17, 
1880), 


5296. Evaporating and Boiling wim for 
the Manufacture of Sugar, &c.: C. Abel. Lon- 
don. (\. Rillieur, Paris). [8d 8 Figs.) Lt claims relate to 
a reducing valve upon the steam supply valve of the recipient; to 
means for effecting the boiling by steam pressure of one-half or 
three-quarters of an atmosphere; to heating the boiling pan by 
means of steam from the recipient; to maintaining the pressure 
in the first evaporating pan by a valve actuated by a pressure 
regulator; to means for regulating the supply of steam from the 
boiling pan to the triple action apparatus; to a float discharge 

essel or steam trap; to drying the megass by the furnace heat of 
the steam boilers, &c. (December 17, 1880). 


5299. Caloric Engines: M. P. W. Boulton, Tew 
Park, Oxford. [6¢. 4 Figs.)— Relates to improvements on 
the engine described in Patent 495 ‘of 1879, and consists (1) in pro- 

viding means for urging the piston which draws in the air to be 
heated in both its strokes by acting on it directly, so that the cam 
by which it is connected to the engine does not supply the power 
needed to work it; and (2) in a new construction of air heater. 
( December 17, 1880). 


5302. Reels, 2% for Coiling Wire Ropes on 
Board Ship: W.H. Harfield, London. [6¢. 6 Figs.) 
Che reel is connected to its shaft by a friction clutch and the 
crank handle is provided with a frictional pawl to prevent it being 
carried round against the powerof the men. The reel may also 
be turned by a system of levers and frictional pawls, (December 17, 
1880). 

5304. Sewing Machines: W. L. Bigelow, Phila- 
delphia, U.S.a. (6d. 3 Figs.)—A rotating cutter in the form 
{ an oval steel blade is fixed to ‘a shaft above the table and just 
vehind the needle. This cutter works against a fixed blade on the 
table, and cuts off the raw edges of the fabric, when necessary, 
parallel to the stitching. (December 17, 1880) 


5306. Automatic Apparatus for Preventing 
Waste of Water in Water-Closets: T. H. Goodson, 
Berlin, (i. £. T. Goodson, Berlin). (6d. 5 Figs.}—The seat of 
the closet is hinged and bears on the spindle of a double-seated 
valve, When depressed the valve connects the supply pipe to an 
vir vessel, and when allowed again to rise it shuts off the supply and 
‘onnects the air vessel to the closet pan. A modified arrange- 
ment for also raising the pan is described. (December 17, 1880). 


5308. Clips for Gutter Spouting: J. Wiley, 
Darlastan, Staffo rd. [6d. 12 Figs).—Relates to the con- 
struction and attachment of the bar or pin employed between the 

vo horns of the clip above the gutter to keep the gutter from being 
moved accidentally by the wind, (December 18, 1880). 


5315. Tacks, Pins, &c.: E.P. Alexander, London. 
(W. R. Clough, Newark, New Ji rsey, U.S.A.) (6d. 25 Figs.J—Claims 
is new articles of manufacture, tacks pins, “ws, &¢., con- 
structed from single pieces of wire and ha their heads 
shoulders,and bases in the form of a volute or flat coil. The 
specification illustrates many forms and appliances for, making 





ving 





them, (December 18, 1830). 


5318. Heel Paring Machines for Boots and) 
Shoes: F.Cutlan, Cardiff. [6¢. 5 Figs.]—The knife sto rk | 
: secured in a revolving frame and is kept in position by springs 
and a plate. Against the plateisa friction wheel attached to the 
stock, so that the stock is brought to its proper position on the | 

heel. To breast the heel the frame carries a knife or cutter 

‘tuated by a toothed wheel and handle, gearing into a rack on 
the underside of the knife. (December 18, 1880). 


5330.* Steam Engines: J. Humphrys and D. | 
Joy, London. (2¢.)—The inventors propose to use inverted 
indem engines. with the valves in front of the cylinders instead 
at the side. (December 20, 1889) 


5331.* Machine for Finishing Hard and Soft 
Felt Hats: J. Eaton, Stockport. [2/).—This machine, 
uich is to replace the usual hand process, cor 3 of an ordinary 
1aving lathe, on the block of which the hat is fixed, and which is 
provided with tools suitably held and guided to produce the desired 
sult. (December 20, 1880). 


33. Valves and Shafts, and Caps and Cowls 
for Ventilating, &c.: C. R. Stevens, Lewisham, 
Kent. [i(d. 42 Figs.)—The improvements consist (1) of an 
utlet valve made to open vertically so as to expose the full area 
the opening. The valve is supported on floats carried in 
ceptacies containing mercury. (2) In combining with the 
Sheringham inlet valve curved partitions to deflect the incoming 
air vertically. (3) Refers to Patent 4734 of 1877, and describes a 
novel shaping of the vacuum chamber and cap, and of various 
ther parts of the ventilatorthereinnamed. (4) Relates tomaking 
the conical caps of ventilators to revolve. (5) To providing 
ventilating shafts with an inner heated casing, &c. (December 20, 
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1880), 

5335* Dumb-Bells: H. J. Haddan, London. (/. 
M. A. Despagnat, Melun, France). (2d.)—Cons ists ofa handle and 
two sand bags. (December 20, 188°) 


5341* Manufacture of Imitation Leather, &c.: 
G. W. von Nawrocki, Berlin. (£. Fischer, Kaltwasser, 
<feymany). [2d]—The fabric is drawn first through a bath of 
bichromate of potash and water, then through a mixture of glue 
and glycerine several time 8, then through tannin and water, and 





ter drying and finishing is exposed to daylight. (December 20, 
1880). 

5342.* Motive Power Engines Actuated by 
wind: E. Edwards, London. ((. Bi/imer, Dresden). (2d. 

years to be the ordinary cup anemometer. 
Iss » 

5343. Weighing Machines and Scale Beams: 
W. B. Avery, Birmingham. [(d. 18 Figs.]—The improve- 

its are to prevent the lateral displacement of the parts of the 


he 





(December 20, | 
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knife edges in contact during the act of loading and unloading the 
scales, thereby insuring the long continued sensitiveness of the 
knife edges, and consist in the use, in connexion with vertically 
set knife edges, of bearing surfaces for receiving the pressure of 
horizontal knife edges, carried by pendent or supporting shackles, 
all such knife edges coinciding in an imaginary _ drawn along 
any one of such edges. In the illustration, which represents part 
of a steelyard, Bis the crosspiece] carrying the usual edges; c is 
an extra piece with vertical edges. (December 20, 1880). 


5348." Elevating and Discharging Coal, &c.: J. 
H. Johnson, London. (¢.,!. Wood, Faribault, Minn., U.S.A.) 
(4¢.]}—Consists of mechanism for elevating coal, &c., from holds of 
vessels, and discharging same into barges and other receptacles, 
the main object being to so conatract the apparatus that it can be 
readily adjusted in respect to the mass of material to be elevated, 
and to the receptacles which have to receive the material. There 
are no drawings, however, and in their absence the specification 
could not be satisfactorily abridged. (December 21, 1880). 


5353.*_ Cases or Tubes for Match Boxes: E. M. 
Dixon, Manchester. (2¢.]—Relates to the cases in which 
the drawers or boxes slide, and machinery for producing them. 
(December 21, 1880) 


5354.* Resinous Material, &c.: T. A. Wood, 
Heaton Mersey, Lanc. [2d)—Is produced from mineral 
oil and nitric acid. (December 21, 1880). 


5356.* Combined Washstand and Bath: E. de 
Pass, London. (4, Avon, Paris). (24.]—The lidof the bath 
forms the washstand, (December 21, 1889). 


5358.* Protecting Iron and Steel Ships from 
Corrosion: fF. M. Lyte, Putney. (2¢)—The hull is con- 
nected to the negative pole of a battery or dynamo machine. 
(December 21, 1880), 


5359.* Boots and Shoes: L. F. de Cuignier and 
J. N. Lang. Hoxton, London. (2.).—High heels and 
exceedingly thick soles for cripples are made, according to this 
invention, of cells of sheet metal. (December 21, 1880). 


5360." Producing upon Marble, &c., Imitation 
Carved Work: A. Guattari, Paris. [47. "igs.}—The 
counterpart of the design is produced in iron or steel and this 
mould is dropped or hammered on to the marble together with 
sand or emery and water until it wears or abrades away the sur- 
face of the stone into the required form. (December 21, 1880). 


5362. Apparatus for Regulating the Supply of 
Steam to Steam Engines: J. D. Churchill, Lon- 
don. (Sd. 10 Figs.}—These governors are of the class of those 
in which a shaft driven by the engine in either direction operates 
a retarded or vane spindle through intermediate or differential 
gear which may be regarded as a lever with the load (the brake) 
at one end, the power at the other, and the fulcrum situated upon 
an adjustable spring. When, from an increase of speed of the 
engine, the power required to drive the retarding mechanism is 
suddenly augmented, the spring is overpowered, and the inter- 
mediate gear changes its position or attitude, and in so doing it 
moves the slide valve of a smal l auxiliary cylinder which actuates 
the throttle valve of the main engine, The illustration shows one 
form of the intermediate or differential gear; 6 is the driving 
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s>indle, 1 the vane s7 g similar to those described 
in previous Patent 49 is a crosshead upon which are 
pivotted rockers 5, 3, bearing against a connecting device 4. This 
device is caused to revolve with the driving shaft by the crosshead 
5 and rollers 7,7, which engage with the slots 7a, 7a, and is free to 
move endwise of the shaft against the pressure of a loose collar 
which is connected to a spring load, and also to the slide valve 
mentioned above. When the speed of the engine, and consequently 
the power required to drive the vane spindle, increases beyond what 
the spring is set for, the rockers 3, 3 change their attitude lifting 
the piece 4, and thus closing the throttle valve. Two other modi- 
fications of differential gear are described, as well as a form of 
retarding mechanism, consisting of a series of pumps with a 
regulated delivery. (December 21, 1880). 


5364.* Manufacture of Manganiferous Iron: 
P.M. Justice, London. (4, Jaumain. Monceau-sur-Sambre, 
Belgium). (2d4.)—Ilron intended to be treated by the Thomas and 
Gilchrist process is smelted by coke that has been made from a 
mixture of coal and manganiferous ore. (December 21, 1880), 


5365. Manufacture ¥ pome Firebricks, &c.: A. 
M. Clark, London. (J/. 8. M. P. Closson, Paris), [4d.]—The 
bricks are made from Rt Ld. bricks, magnesia and 
gelatine. (December 21, 1880). 


5366. Coke Breaking or Splitting Machines: 
W. F. Anderson, London, and G. Mant, Stratford, 
Essex. [6d. 4 Figs.}—The coke is fed between the fixed jaw d 
and the reciprocating jaw @ armed with spikes; f is a comb or 
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giii that strikes on the back stroke against the stop g, and clears 
any pieces from between the knives or spikes. Two modified 
forms of machine are also included in the specification. (De- 
cember 22, 1880). 

5367. Wood-Turning Machinery: W. R. Lake, 
London. (/. Hanson, Hollis, Maine, U.S (4d. 5 Figs.)—The 


utter holder is moved or slidden along the lathe bed by a pinion 
gearing into a rack which is not straight, but has a contour or 
yutline resembling that of the object desired to be produced, and 
which consequently moves the cutter both longitudinally and 
transversely of the lathe. A machine for a similar purpose by the 
same inventor was described in the last issue of ENGINEERING, 
No. 5361, (December 22, 1880). 

5368.* Reversible Cresset Grate: J. H. Owen, 
Dublin. ([24.}—The grate is hung in pivots, and has plates which 
slide in grooves at the top and bottom, When fuel has been 





added, a plate is put over it, and the whole grate turned upside 
down, so that the gases have to pass through the bright fire. 
(December 27, 1880), 
5370. ptoeneasing Hook, Link, and Chain an 
g: J. Brown, Liverpool. [6¢. "10 Figs ]—The — 
fication shows the invention applied of lifting pig iron, buckets, 
scoops, and ships’ boats. When the bucket, illustrated herewith 





reaches the ground, the tumbling hook A will fall over and lose it 
hold. whereupon if the chain be raised the bucket will turn com 
pletely over, discharging its contents, and, righting itself, will b: 
lifted by the chain C and sling D D. (December 22, 1880) 

5371. Valves, Cocks, or Taps: J, B. Denans, 
Paris. [6¢ 19 Figs.}—The valve is made of india-rubber 
cemented on to a skeleton body of metal. A second dise or 
diaphragm may be formed in the same way on the valve spindle 
to take the place of a gland and stuffing-box, (December 
1880) 

5373.* 
J. M. Parsons, Wolverhampton. 


Manufacture of Spades, po pad &c.: 
4 Jescribes 


method of manufacture and a system of dies for the purpose. 
(December 22, 1880) 

5376. Padlocks: A, Linley, London. ((. Coop’. 
(6d. 3 Figs.)}—The loop or bow is formed of two independent 
pieces, each pivotted to the lock. When the bolt is shot back these 
pieces draw apart, and the padlock falls off the staple or othe 
fastening. (December 22, 1880). 

5377.* Manual Lever Hammer: J. Gutaisers. 
Landport, Hants. (2/.)—The hammer block is raised it 
vertical guides by a chain passing over a quadrant-ended ie ve 


(December 22, 188), 


5378.* Chaff-Cutting Machines: C. T. Burgess 
Brentwood, Essex. (2/.)—The feed motion is driven (1) by 
an irregular worm that does not impart motion while the knife is 
passing through the straw. (2) By ratchet mechanism. (D: 
cember 22, 188). 

5379." Scissors for Cutting Hair: J. F. £E. Mullet, 
Acton, Middlesex. [2d.)—The lower blade carries a comb 
at a little distance from it, $0 that any one may cut his own hair 
*‘ without the assistance of a professed hair-cutter.” (December 22 
1880). 

5380. Treating Wood Pulp, &c.: E. C. T. Blake, 
Brixton, Surrey. [4¢)—Boards, blocks, &c, are moulded 
from wood pulp made from spent tan or cocoa-nut fibre, and the 
fibrine of animal blood. (December 22, 1880) 


5381. Manufacture of Barrels: 
Brown,London. (£. and B. Holmes, Buffalo, Nev ) 
{Is. 2d. 28 Figs.J}—Relates to the production of toe aot 
particularly to the means for preparing the staves for use in setting 
them up in barrel form, and in trussing the body barrel to adapt 
it to receive the head and permanent hoops. The improvements 
embrace a machine for dressing staves upon their inner and outer 
surface, so as to give them the requisite curve transversely; a 
machine for trimming and jointing the edges of staves, so that 
they will have perfect fitting joints when set up; a windlass for 
drawing the staves together ready for the trussing hoops, and a 
trussing and levelling machine, The specification is long and 
contains forty-two claims. (December 22, 1880) 

5382. Spectacles: G. W. von Nawrocki, Berlin. 
(P, Goerz, Stuttgart). (6d. 8 Figs.}—The connecting or bridge 
pieces are adjustable, to suit the varying distances between the 
eyes of different people. (December 22, 1880), 


5383. Ships, &c.: J. Tangye, airuptagham. and 
R. J. Cunnack, Helston. [6¢. 6 Figs.J}—To reduce friction 
between ships and the water in which thes move, water is, by 
means of pumping engines, drawn in through openings in th: 
stems, and is, through openings with adjustable covers in the bows 
or sides, forcibly ejected backwards in thin films which spread 
over the yessels’ sides. (December 22, 1880). 


5384. W. Gardner, Hartford, 
Conn. 16 Figs.]|—Relates to improvements on Patents 88! 
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of 1876 and 2735 of 1878, and is designed to adapt the mechanism 





herein described to guns which have a series of barrels by the 
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incorporation therewith of nov - devices. Figs, 1 and 2are sections 
of a five-barrelled gun, showing the parts in various positions, and 
Fig. 3 is a vertical cross section of Fig. 1. When the plungers 
are in their rearmost position as shown and the crank handle is 
turned, the slide j first moves transversely below the feed apertures 
a in the cover a! below the magazine (not shown in the drawing}, 
into the position given in Fig. 3, and carries the lowermost cart- 
ridges over the grooves j, 80 that they fall into the said grooves. 

3y the further movement of the crank the next row of cartridges 
is permitted to assume the position previously occupied by those 
now in front of the plangers, which move forward into the 
barrels. The specification further relates to means for starting 
the empty shells successively, to firing the barrels alternately or 
n pairs, to clamping the sights in position, &c. (December 22, 1880). 


5385.* Extracting Gold from Auriferous De- 
posits: W. Lake, London, (0. Bailey, Whitecloud, 
Kansas, U.S.A.) [4d. ]—Relates to an improved process and appa- 
ratus for separating gold from auriferous deposits, but the inven- 
tion cannot be well understood, there being no drawings. (Decem- 
ber 22, 1880). 

5387. Micro-Transmitters: W. Johnson, Shef- 
field. [6¢. 2 Figs.)}—The current from the battery F traverses 
the primary wire of induction coil D and then goes to the carbon 
block B', where it splits along the two carbon pencils A A! and 














ad fe 
oad a 


blocks B B!, and then reuniting goes to the second pole of the 
battery, By this arrangement it is stated that there is less lia- 
bility to breaks of continuity and sparks between the carbons. 
Asa further precaution the current may be short-circuited by a 
resistance coil of slightly less resistance than the carbons. (Decem- 


ber 22, 1880) 

5389. Extracting Juices oy" Saccharine 
Matters from Cane Sugar. &c.: M. Clark, 
London, (4. Udio, New York, and F, Peroz 0, yu ® U.S.A.) 
td. 2 Figs.)}—The crushed cane is subjected to pressure of steam 
while being stirred or agitated in a closed vessel. (December 22, 
183 

5391.* Apparatus i= Cleaning and Sweeping 
Roads, &e.: F.H. F. Engel, Hamburg. (0. C. sarch- 
nann, Hamburg). (2dj)—The machine spreads dry sawdust over 
the road ant d when the mud is absorbed sweeps the whole up again 
(December 22, 1880). 


5392. Microscopes J. M. Moss, Patricroft, 
Lanc. [6¢. 1 Fig.) —The body of the microscope together 
with the stage is mounted upon a stand so constructed as to permit 
of their rotation about two axes, and so arranged that the body 
and stage may be presented at any angle toa fixed ray of light. 
(December 22, 1880) 


5393. Cartridge Belt Fabrics, and Looms for 
Weaving the Same: J. H. Johnson, London. (4. 
Mills, Washington, U.S.A.) [6d. 10 Figs.}—The belt is composed 
fa double fabric woven with thimbles or pockets on one thick- 
ness of the fabric, which extend only partly across, leaving at each 
edge a selvage of the full thickness of the double fabric. In the 
loom there is combined with an automatic intermittently operat- 
ing cloth beam take-up a loop or thimble take-up provided with 
needles extending down into the warp from above, and operating 
at times that the cloth beam take-up is imactive to take up the loop 
or thimble fabric. (December 23, 1880). 


5395.* Screws and Screwdrivers: J. F. Lacker- 
steen, New Cross, Kent. [2¢.)—The screw has a spiral 
groove cut in it similar to a gimlet across its threads, The driver 
has clips to grasp the unde srside of the screw head. (December 23. 
1880). 


5396. Treatment s Copper Ores, &c.: J. H. 
Johnson, London. (P. L. G, Designolle, Paris.) (8d. 
8 Figs.}—Refers to P: ‘atent 507, of 1880, and is for the treatment of 
copper and precious metals contained in cupreous ores by the 
process of electro-chemical amalgamation, in which the ores, 
having been reduced to a fine state of division by grinding. are 
treated with bichloride of mercury with the addition of sodium 
bioride-in the presence of metallic iron, After the preliminary 
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amalgamation, more mercury is added to make the product 
pasty. The amalgam is first separated by decantation and filtra- 
tion, and finally the metals are recovered by distillation. Fig. 1 
shows in section the grinding apparatus, consisting of a rotating 
cylinder ; rovided with loose internal rollers. In Fig. 2 the crucible 
K is ran into the distillery furnace on wheels, and is drawn out 
again for the recovery of the metals. The specification also 


describes an amalgamating and a pugging apparatus, (December 
23, 1880), 

5398. Agperesus for Securing Stoppers of 
Bottles: Cc. Eaton, Sheffield. [6d 7 Figs.jJ— 


Describes #... and clips to fix to the necks and secure the 
stoppers of decanters, (December 23, 1880). 


5399. Roving and Drawing or Finishing Frames: 
J. Farrar, Halifax. (4d. 1 Fig.j—Claims the use of short 
spindles with ring andtraveller frames. (December 23, 1880) 

6400.* Travelling Trunks: J. J. B. Toussaint, 
— [2d¢.)—The sides, &c., are made in two parts, hinged 

rether so that the trunk will collapse. (December 23, 1880). 


pork Gas Governors: F. G. Hamer, Torquay, 
Devon. [(2¢)—A valve is controlled by a diaphragm exposed to 
the gas pressure on one side. (December 23, 1880), 


5402. Apparatus for Syruping Aerated Beve- 
rages. &c.: J. McEwen and 8. Spencer, Manches- 
ter. (td. 2 Figs.)—The stroke of the eccentric which works the 
pump is adjustable, and the pump can be slightly rocked to bring 





internal stoppers into position before introducing the syrup- 
(December 23, 1880). 


5403. peqoetionding Mechanism and Sights 
for Small Arms Fraser, Edinburgh. [6d. 13 
Figs.j—Relates (1) to the Pestle of breech and lock mechanism of 
the class of breechloading small arms in which a vertically 
sliding or hinged block is used ; (2) to adjustable sight apparatus. 
The latter consists in forming a recess along the top of the stock 
to receive the sight, so that it may be turned out of the way 
of any instrument used in cleaning the barrel. (December 23, 


1880). 
5405. Cutter mettore: for Machine Tools: F. M. 
Newton, Eton. Figs.}—The cutter ¢ is drawn by 


n, 
the nut 63 and bolt Mi. 2. aa bar a, which is provided with 
two conical surfaces de, or parts of the frusta of two cones 
arranged on the same axial line with their apices coinciding, and 
their bases turned in opposite directions. The bolt, with the cutter, 





may be adjusted to any angle with the holder within limits 
defined by the two conical] surfaces, and may be secured there by 
tightening the nut. Four modifications are given in the specifica- 
tion. (December 23, 1880). 


5406. Rotary Blower. Exhauster, Pump, &c.: 
P. Goldschmidt, G. Hahlo, and A. Heussy, Man- 
chester. [5¢. 6 Figs)—The two crescent-shaped rotary 
pistons d ¢ revolve in opposite directions within the casing. The 
air or gas enters at B, as shown by the arrow, and follows, as the 











parts are represented in the drawing. the piston d in its course, 
while ¢ is forcing the charge it has already drawn in through the 
outlet C. With slight modifications the apparatus is applicable as 
amotor. (December 23, 1880). 

5407.* Folding Bedsteads, 
chester. (C. ce Held, Stuttgart). 
occasional use, (December 23, 1880). 

5409.* Brooches: J. H. G. Pendleton, Birming- 
ham. (2d.)—The joints and catches are made solid with the 
back plate. (December 23, 1880). 

5410. Velocipedes: W. Hillman, Coventry. [(d. 
10 Figs.) — Relates to (1) the gearing, (2) the pedals, (3) the framing, 
and (4) self-adjusting bearings. (December 23, 1880). 

5411* Manufacture of Metallic Knobs and 
Handles: J.S. Edge, Yardley,and J. Deeley, Bir- 
mingham,. (2d.)—Vescribes details of manufacture. (De- 
cember 23, 1880). 

Metallic Frames for wears and Wring- 
ing Machines, &c.: H. Andrew and W. Lock- 
wood, Sheffield. [‘d 1 Fig.J— The Saapes are of steel and 
of bow-shape to act both as the frames and the springs. (De- 
cember 23, 1880). 


5414.* Apparatus for wt Alarm and Securing 
Doors, Windows, &c.: A.C. Farrington, Shelfanger, 
Norfolk. (2¢.)—The opening of the door operates a trigger 
which causes a bolt to strike against and explode a gun cap. (De- 
cember 23, 1889). 

5417.* Fluid Motors or Meters: hr, P. Thomp- 
son, London. ‘J. Merrylees, New York). [24.]—The paddles 
are himged to pass over an abutment in the waterway. (December 
24, 1880). 


5418. Obtaining Fibrous penseniad from a Palm 
Tree: P. M. A. Duguid, Liverpool. (S‘. S. Herring). 
(4d.J—The leaves of the Liais Guleoaus aap lupe their fleshy part 
removed by boiling and beating. (December 24, 1880). 


5419* Locomotive Tramcars and Tramway 

Latham, Birkenhead, and F. 
(24.j}—The connecting rods 
coupled to the wheels by rods. 


.: H. G. Grant, Man- 
(2¢.)—For soldiers’ and 


take hold of ‘dummy cranks” 
(December 24, 1880), 

5420.* Tramways: J. Leathwood, Liverpool. 
(2d.]—Relates to a gripping box for holding the rail on the sleeper. 
(December 24, 1880). 


5421, A Substitute for Gums and Resins: C.Est- 
court and F. C. Eastwood, Manchester. [2d.}—Consists 
of residues of mineral oils and nitric acid, (December 24, 1880). 


5422. Manufacture of Piled Velvet, &c.: J. 
Perkins, Coventry. (4d. 2 Figs.)—The binding pick is 
woven with three ends of the foundation warps up, and one down, 
so that the wire is raised, causing it to be kept perpendicular to 
cut the loop evenly, and thus produce a smooth and even surface. 
(December 24, 1880). 


5423.* Preventing Displacement of Linchpins 
of Gun-Carriages, &c.: W. Gardner, Hartford, 
Conn., U.S.A. (2d.]—Behind the pin is a loose flanged washer 
with a way cut through the flange at one place to allow the pin to 
be inserted into the axle. (December 24, 1880). 


5424. Apparatus for Pressing or Moulding 
Bricks, &c.: H. Johnsen and B. Stuart, Keymer 
Junction, Sussex. (6d. 3 Figs.)—The mould is made with 
sides, which’ by being hinged or otherwise, when a brick or other 
article has been moulded, open out and allow the pressed article 
to be readily removed. Relates also to the use of horizontal par- 
titions, so that several articles may be pressed in one mould, 
(December 24, 1880). 

5425. Miners’ Safety Lamps: W. Crossley, Glas- 
gow. (6d. 5 Figs.)—The air is supplied “to the lamp under 
pressure from a vessel, or froma system of pipes, (December 24, 
1880). 


5426.* Brake or Skid Apparatus for Wheeled 
W. McvV. Hill, Edinburgh, (2¢}—The 
slipper chain is of sufficient length ‘when fully unhooked to allow 





the vehicle to pass over the slipper, and to be disengaged therc - 
from without backing. (December 24, 1880). 


5428.* Knitting Machinery: J. Imray, London. 
(La Sociéte Poron Freres et Mortier, Troyes, France), [2d.}—The 
needles are joined together in short lengths, and are carried by 
arms from a rocking shaft. These arms can be thrown out of 
connexion with the shaft. and the corresponding needles be put out 
ofuse. (December 24, 1880), 


5429.* Manufacture of Derivatives of Benzole: 
J. A. Kendall, London. (2d.)-—Coal gas rich in benzole i- 
passed through nitric acid to form nitro or dinitro-benzole, 
(December 24, 1880). 


5430.* Horseshoes: W. Job, Torquay. [2d.)—The 
shoe has a groove on the underside from end to end, and the edges 
or sides of the groove are notched. (Decemter 24, 1880), 


5431.* Motive Power ge 7 and Water Meters : 
A. Andrews, Kilmarnock. (4¢.)—Has reference to arrange 
ments of valves and their attings for reversing engines and 
meters, The main steam valve is worked by a small piston 
reciprocating in a separate cylinder, but in the absence of drawings 
the details of the arrangement cannot be understood. (December 
24, 1880). 


5433. Roundabouts: P. Everitt, London, and C 
Burrell, Thetford, Norfolk. [6¢d. 4 /igs.J}—Consists o! 
a large rotating turntable in which, near the circumference, ar 
arranged small rotating tables, which are also carried round b) 
the large one. Upon these tables real or imitation figures ma} 
dance, (December 24, 1880). 


5434. Safety Valves: W. R. Lake, London. ((. 
W. Copeland, Boston, U.S.A.) [6d. 6 Figs. ]—Relates to improve- 
ments in safety valves, in which a weighted auxiliary piston or 
slide valve controls the operation of the main piston or valve by 
being aetuated by the excess of pressure in the valve chamber tu 
opena port and close an exhaust passage, whereby the pressure in 
the valve chamber is allowed to enter a chamber below or at onc 
end of the main piston and lift it, thereby opening a direct passage 
for the escape of steam. The piston-rod b? is loaded by a weight 
which determines the amount of pressure in the valve chamber 





required to lift the auxiliary piston B, and then to connect th 
passage 5* with the annular space J’ and to close the exhaust 
passage ¢3, thereby allowing the pressure in the valve chamber a 
to pass into the chamber below the piston head a*, and to force 
the main piston upward sufficiently to allow the escape of steam: 
directly from the main chamber of the valve past the upper piston 
and out at a®. Upon the reduction of pressure in the chamber 
+5 the auxiliary piston falls, closing the passage 6* and opening 
the exhaust, thereby allowing the main piston to fall. (Decem- 
ber 24, 1880). 


5438. Treating Liquid that has been Used in 
Washing Wool, &c.: W. R, Lake, London. (/. Prevost, 
Amiens, France). [6d. 2 Figs.)—To the liquid acid is added, and 
the resulting precipitate, after decantation, is boiled with sawdust, 
and the oil expressed, (December 24, 1880). 


5439. Attaching Door Knobs, &c, to their 
Spindles: H. Payton, Birmingham, and wW. S. 
Dackus, Balsall Heath. [6d 11 Figs.|—The end of the 
spindle is split, and the knob carries a crosspiece which enters the 
division and expands the spindle. (December 24, 1880). 


5440.* Tricycies:J.H. Walsh, Putney. (2¢.]—Relates 
to the guiding and driving mechanism, (December 24, 1880). 


5453. Artificial Ear Drums: H. P. K. Peck, Cin 
cinnati, U.S.A. [6¢. 5 Figs.J—Consists of a disc with a 
tubular stem for the passage of air. (December 28, 1880). 


5463. Staining or Colouring Wood, Plaster-of- 
Paris, Leather, &c.: E. A. Brydges, Berlin. (4. 
Thimm, Berlin), [4d.]—The stain is produced by a solution of a 
metallic salt soaked into the material, and precipitated by sul- 
phuretted hydrogen. (December 28, 1880), 


5466. Transfers for Freight: E. McDonald, 
New York. (6d. 7 Figs.)—To transfer goods from a ware- 
house to a van across a footpath an elevated platform is used 
erected on vertical levers, which form a kind of parallel motion 
(December 29, 1880). 


5489. Steam Engines, &c.: H. Davey, Leeds. 
(6d. 13 Figs. j—The engines, which are for the purpose of regu- 
lating larger engines, are reversed by a hand slide, which inter- 
changes the offices of the steam and exhaust outlets ee and ii. 
The slide valves of large engines are driven by such small engines, 
and in case of the former overrunning the motion of the valves is 
thrown out of correspondence with the motion of the pistons, and 
the engines thereby retarded or reversed. In one arrangement 
the main valve is moved by a sway beam, to each end of w which a 
rod is connected from an eccentric. One of the eccentrics is fixed 
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on the main shaft, and one is driven by an auxiliary engine, both 
eccentrics being connected together in such a way that they 

cannot move with relation to each other more than, say, 120 yf 
So long ds the eccentrics move in unison the sway beam is drawn 
backwards and forwards, but has no motion about its pivot, but 
when the large engine overruns and carries its eccentric ahead of 
the other, the sway beam is oscillated and not moved, and con- 
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sequently the supply of steam is cut off. Several modifications are 


shown. (December 30, 183v). 
5490. Illuminated Clocks: C. H. Leycester, 
Gwynfe, South Wales. [id. 3 Figs.)\—The figures are 







ds are transparent 


transparent on an Opaque ground. The hi J ‘pa 
on in the clock fora 


lines on dark rotating discs. There is provisi 
lamp. (December 30, 1880). 


1881. 


il. Compressing Air: F. Wirth, Frankfort-on- 
the-Main. (/. Honigmann, Aix-la-Chapelle) 
serves both as motor and compressor. 
taken through a heater to one end of the cylinder and serves to 
compress air in the otherend (January 1, 1831). 


29. Receptacles with Automatically Moving 
Covers, &c.: F. C. Glaser, Berlin. (4. Schomburg, Alt- 
Moubit, Beriin). (6d, 2 Figs,}—When any article is placed on 
the’ cover the latter falls over, delivers the article into the vessel, 
and rises to its former position. (January 4, 1831). 


] 


| 


[4d.J]—One cylinder | 
Air from the reservoir is | 


35. Bicycles, &c.: W. Woolley, Birmingham. [67. | 


7 Figs.)—Relates to the construction and fixing of the saddle 
(January 4, 1881) 


735. Apparatus for Preventing the Explosion 
of Kitchen Boilers, &c.: J. Tattersall, Manchester. 
{éd. 6 FigsJ}—A nozzle is connected to the boiler, closed with 
sheet metal, that will give way before a dangerous pressure is 


attained. (February 21, 1881). 
1315. Valves and Ports, &c.: J. Snelling, Lon- 
don. [6d¢. 13 Figs.}—In its simplest form the valve is a square 


box without top or bottom, working between the valve face and 
the cover, Steam is continuously supplied to the cavity through 
what is ordinarily the exhaust port, and the cylinder exhausts into 
the steam chest. ‘lhe valve is reciprocated by means of a stud on 


the crosshead, which traverses and moves a curved link o: cam | 


path pivotted to the bed and connected to the valve. (March 24, 


1381). 


1506. Lead Pencils, &c.: W. R. Lake. London. 
(B, A. Fiske, Naperville). (6d. 6 Figs.)}—The lead is beid by the batt 
or shank, and covered with a guard that can be slid back as the 
peneil wears. (April 6, 1881). 


1655. Cotton Gins: A. M. Clark, London. 
Jennings, Brooklyn, New York). 


(A. G 


(6d. 5 Figs.}—The invention relates | 


to the roller, which is made of segmental! sections of fibrous wood, | 


and to a reciprocating serrated blade, which shakes out the seed as 
the lint is drawn away by the roller. (April 14, 1881). 


1697. Machinery for Opening. Cleaning, or 
Scutching Cotton, Wool, &c.: W. R. Lake, London. 
(A, Clarke and H.C, Perham, Lowell, Mass,,U.S.A.). (6d. 2 Figs.J)— 
The upper rollers, by which the cotton is fed to the beaters, are 
made in sections to obtain a more even hold on the fibre. On the 
rollers d d are saddles ff and beams g g, which are connected by 
@ chain to the strap fork of the cone pulleys J J, which drive the 
lower rollers. When a thick stratum of cotton is passing between 
the rolicrs, and the upper ones are raised, the strap is moved to 





| the feed always constant 























give a slower speed of rotation to the bottom roller, and thus keep 
(April 19,1881). 


Wheels for Railway Vehicles: W. R. Lake, 
(R. N, Allen, Chicago). [6d. 4 Figs.j—The tyre A 


1701. 
London. 





has an internal rib B, to which are bolted the flanged dises C C, 
with an interposed layer of compressed paper. (April 19, 1881). 


1833. Treatment of Oils for Lubricating: H. J. 
Haddan, London. (/. and C. Fink. Washington, US.A.) (2d.} 
—The oil is mixed with a solution of lime, French chalk, and car- 
bonate of potash in water. (April 28, 1881). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the piesent time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offices of ENGINESRING, 35 and 36, 
Bedford-street, Strand. 











FOREIGN AND COLONIAL NOTES. 
American Locomotive Building.—There are now 3300 
men employed in the locomotive works at Paterson, New 
Jersey. Their wages amount to 1,650,000 dols. annually. 
The works are being greatly enlarged. The Brooks Loco- 


motive Works, Dunkirk, New Jersey, are executing an 
order for 23 locomotives for the Utah and Northern Rail- 
road. Seven have already been delivered, and the rest are 
to be sent from the works at the rate of two per month. 
The Rogers Locomotive Works, Paterson, New Jersey, 
recently shipped from New York nine locomotives, which 
they bad been building for a Spanish railway. They are 
the first American locomotives sent to Spain. 


German Rail Tests.-The German Railway Union has 
agreed upon certain specifications to be satisfied in the 
steel rails they use. The tests to be made in the works are 
these: A rail placed on two supports 3ft. 4in. apart, 
must bear a load of 20 tons for several hours without 
permanent flexure. In like position it must bear, without 
breaking, two strokes of the monkey of a pile driver, a 
weight of 1100 lb., falling 13 ft., and without any injury, 
a fall of the monkey 5ft. The rail must be capable of 
being bent in the cold state either way to the extent of 2in., 
without showing cracks or fissures. It must further be 
capable of bearing a curvature 0.9 in. in 9 ft. 10 in. 


Two Thousand Five Hundred Horse Power.—In 1878 
a design was commenced for an engine of 1500 horse 
power to be placed in the Calmut Mine (United States). 
Before the drawings were completed, it was deemed judicious 
to increase the size of the engine to 2500 horse power, and 
a contract for an engine of that power was entered into in 
the autumn of 1879. In designing this engine the econo- 
mical advantages of high pressure and high piston speed 
were carefully taken into consideration ; 135 lb. per square 
inch was adopted for the former, and 720 ft. per minute for 
the latter. As the load when the engine is first put in 
service, will be, on the average, but about one-fourth of its 
rated power, extra precautions have been taken to provide 
against losses due to internal radiation. To accomplish 
this, the cylinders have been thoroughly steam jacketted 
on sides and ends, and the exhaust from the high-pressure 
cylinder is passed through chambers filled with small brass 
tubes, through which steam of boiler pressure circulates. 
There are two of these reheating chambers placed between 
the cylinders, one at either end, and each contains about 
700 square feet of heating surface. 


Japanese Railways.—A scheme has been projected in 
Japan for building nearly 1000 miles of railway, running 
to the western and northern limits of the main island. A 
native company is being formed for the purpose of carrying 
out the project. 


A Telephone in Dunedin.—A proposal to establish a 
telephone exchange system in Dunedin, New Zealand, has 
fallen flat, no subscribers at the charge fixed having come 
forward. This charge was 17/1. 10s. per annum, and there 








was a general complaint that it was too high. 
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NIAGARA SUSPENSION BRIDGE. 

In our description of the Great Western Railway 
of Canada (see ENGINEERING, vol, xxix., page 238) a 
short account is given of the Suspension Bridge 
over the Niagara river by which the trains of that 
company enter Canada from the State of New York. 
Although an experience of over twenty years of hard 
continuous work had justified Mr. Roebling’s calcula- 
tions as to the strength and durability of his bridge, 
the grave doubts constantly expressed as to its 
safety were never wholly removed, and as previously 
stated the solicitude of the travelling public induced 
in 1876 an investigation into the exact condition of 
each of its componeut parts, and led ultimately to 
the reconstruction of the bridge which has lately 
been completed. 
railway bridge in 1855, it was found that the lower 





After its coming into use. as a| 


floor which was used for ordinary carriage traffic | 


did not assist the upper longitudinal chords which 
carried the railway, until the latter had been over- 
strained, after which the constant working of the 


tions, and work was soon after commenced with a 
view to strengthen the anchorage. 

At the back of each of the existing blocks of 
masonry which covered the anchorage, pits 6 ft. in 
length on the plan and 24 ft. wide were sunk into 
the rock 17 ft. deep on the New York side of the 
river, and 23 ft. on the Canadian side. At the 
bottom these pits were chambered out to 6 ft. by 
7 ft. in plan for the reception of the cast-iron 
anchor plates. The roof of the chambers was 
dressed off to a surface, and above the plate notches 
were cut by hand in the ends and sides of the pit to 
receive the keystones which held the plates in 
position. In sinking these pits so close to the old 
foundations care was taken not to shake or disturb 
the old work, or existing masonry ; holes were drilled 
along each side of the new pit as close together as 
the drills would work, and the inside core was 
blasted out by light ehargesof dynamite. The new 
anchor plates are 54 ft. square, strongly ribbed and 


| the edges bevelled off to receive the keystones, the 


joints at the intersection of the vertical posts with the | 
horizontal and longitudinal members had produced 


a very rapid decay at these points. As they became 
weakened by this constant movement, a strain was 
thrown upon the longitudinal floor planking of the 
traflic bridge, and the serews which held this in 
place began to work loose, and to allow the moisture 
to get iuto the planking and to decay the upper 
portion of the floor beams. ‘To remedy this, 
auxiliary chords of heavy timber were bolted to the 
underside of the lower floor, parallel to and just 
inside of the original lower chords. To get these in 
required a rearrangement of the posts and floor 
beams, and resulted in a considerable addition to the 
dead weight of the bridge. In 1873, the upper floor 
had to be renewed, but no important alteration, 
excepting an increase in dimensions, was made in 
the arrangement, Such was the condition of the 
bridge in 1877, when the whole suspended weight 
was estimated at 1130 tons, instead of the 900 
originally contemplated by Mr. Koebling. When, 
however, the old work came to be actually taken 
out and weighed, it was found that even this esti- 
mate was too light, and that the total weight 


| 
| 
| 


carried by the cables had been 1228° tons, or more | 


than 300 tons over the originator’s calculation. 

In February, 1877, Mr. Thomas Clarke, of the 
Pheenixville Bridge Company, with aview to examine 
the condition of the cables embedded in the masonry, 
had an excavation made into the stonework above the 
anchorage. On reaching the connexion between 
the cables and the anchor chains he found several of 
the wires corroded quite through and others partially 
so. This led to further and more minute examina- 
tion. It was discovered, however, thet the mischief 
was not very extensive, and was confined to the 
outer wires of the outside strands, and the principal 
corrosion had taken -:place underneath the lowest 
portion where the strands went round the main 
holding shackle. ‘The defective wires were sepa- 
rately cut out, and new ones spliced in their place, 
the greatest number taken from any one end of the 
cables being sixty-five. On the 29th of March, 
1877, Messrs. Milnor Roberts, T. E. Sickles, and 
Colonel W. H. Paine, the latter the engineer of the 
East River Bridge at New York, reported that, with 
these repairs, the cables were in sufficiently good 
good condition, but the Great Western Railway, 
according to the terms of their contract with the 
Bridge Company, insisted upon a regular commission 
of engineers to examine every part, and to report 
upon it. ‘The result of this examination disclosed 
the facts that all the sizes of the anchorages were 
small to the specification, the sectional area of the 
chains, forinstance, being only 86.625 in. instead of 
93 in. as intended, and upon which the calculations 
for strength had been made; that the pin-holes for 
the main chains were not central in the bars, and 
had been elongated by the excessive strain, and 
that the pins which connected the chains to the 
cast-iron anchor plates were bent convex towards 
the cables as much as ;; in. in their total bearing 
length. 
age was necessary to the extent of 50 square inches 
of section to make this equal in strength to the 
cables; the defective wires in which having been 
removed were now in as good condition as when 
erected, the interior wires being bright and unim- 
paired in strength or character, and they suggested 
the removal of all the wooden truss and floor beams, 
and the substitution of iron. ‘The result was thatin 
September, 1877, Mr, L. L. Buck was appointed 
engineer in charge to carry out these recommenda- 


lhey advised that additional chain anchor- | 


{ 





whole bedded in cement, and firmly keyed by coursed 
masonry, as shown in elevation in Figs. 1 and 5 of 
our two-page engraving. Each plate has eight 
cavities cored in it for the reception of the lower 
heads of the first set of links, and one pin passes 
through the eight links, and all the partitions of 
the plate. The total sectional area of these bars 
is 50 square inches where they are attached to 
the cable, gradually decreasing till at the anchor 
plates they are 40 square inches. Unlike the 
former arrangement the stonework does not come 
into contact with the bar, but underneath each 
of the joints a stone support A, Fig. 1, changes 
the direction of the following links. ‘The first ver- 
tical links were secured at C by a single long pin 
through the whole. Above this each set of four linksis 
independent of the other, but has the same curvature 
and rests on the same supports. One pair of links 
on each side connects directly with the upper cable, 
the other two pass alongside grooves cut on each 
side of the old masonry, passing the supports of the 
old upper cable chains, and are fastened to the lower 
cable. As will be seen in Fig. 1, it was necessary 
to change the direction of these latter to bring the 
chain in line with the cable, which was divided over 
three joints by stirrups attached tothe pins of the 
old chain. The connexion with the cable is shown 
in Fig. 2, the position of the holes in the triangular 
link being further explained by Fig. 3. ‘To divide 
the strain equally amongst the strands of the cable, 
as there were three of these above the new con- 
nexion and four below it, three-sevenths of the total 
support goes to the upper set and four-sevenths to 
the lower strands by placing the centres e and /f 
of the upper and lower crossbars a proportional 
distance from a, the centre of attachment of the 
chain to the triangular link. To get the exact 
measurement of the strain upon each of the bars of 
the new work, each was subjected in a testing 
machine to a stress equal to the permanent load 
which was to come upon it, and the corresponding 
elongation being carefully noted, the same elonga- 
tion is now given to it when in position, ‘Yo put 
this total strain accurately upon the combined 
chain, one of the joints of each of the upper chains 
was left 2 in. nearer to the centre of curvature than 
any of the others, the chain in this position being 
the right length to connect when unloaded with the 
cable. The links were then expanded by heat, 
and as they lengthened the low joint was raised and 
blocked with iron plates, after which the cooling of 
the chain brought the proper strain upon the new 
work and relieved the old chain of a portion of the 
load. For the lower cables the same result was 
obtained by screwing down the nuts of the stirrups 
at a, b, and c, until the scale indicated the proper 
elongation of the eye bars. This was one of the 
points not attended toin the old bridge, the masonry 
covering the chains had heen put into place before 
the strain came on to the links, and a settlement 
had taken place greatest near the top of the curve, 
and gradually decreasing to about the third joint 
from the bottom where it was only slight, and in 
the vacancy thus left on the lower side of each joint 
the parts had rusted, After the new chains were 
adjusted the masonry was completed, the old chains 
had the rust scraped off, and both old and new 
chains were painted and grouted thoroughly. The 
wire strands are now covered with brick houses with 
a hatchway in the roofs to give access to the cables 
when necessary for inspection and painting. 

During the winter of 1878, the question of sub- 
stituting steel for iron in the proposed new super- 
structure of the Niagara Bridge was brought pro- 


minently into notice in connexion with experiments 
and calculations then being made for the East River 
Suspension Bridge at New York, and on the 7th of 
May, 1879, a committee appointed by the directors 
of the Niagara Bridge met at the works and decided 
to substitute steel, excepting when from peculiarity 
of construction, and difficulty in getting steel of 
the required shape, iron would be preferable. On 
the 28th of May bids were opened from different 
manufacturers, and the work was awarded to the 
Pittsburg Bridge Company, as mentioned in the 
previous article, The specification required that 
all iron used should have an ultimate tensile strength 
of 50,000 lb. per square inch, elongate 15 per cent. 
before rupture, and should have an elastic limit of 
at least 25,000 lb. before permanent elongation. 
The steel was to have an elastic limit of 40,000 lb. 
and an ultimate tensile strength of 70,000 lb. per 
square inch. The erection of the new truss work 
did not commence vigorously until the 21st of April, 
1880, beginning at the middle and working towards 
each end. The bottom floor was taken up fora 
width of 3 ft on each side and a temporary wooden 
railing fenced off a space of 9 ft. in the middle of 
the lower floor for a carriage way. As soon as one 
old floor beam was taken out an iron one was put 
into its place, the suspenders attached to each end, 
and the old chords and posts firmly secured to it. 
The new floor beams every 5 ft. along the bridge 
were thus got into position from end to end by the 
13th of May, and the erection of the truss work 
was commenced by the 3lst of that month, by 
which time about 80 tons of dead weight had been 
stripped from the bridge. Figs. 18 and 19 show the 
relative position of the old and the new work, the 
new superstructure being as wide as would admit of 
being placed between the rods of the old trusses. 
The bottoms of the new iron floor beams for the 
lower deck are on a Jevel with the old wooden ones, 
the tops of the new upper beams are an inch below 
the tops of the old ones at the ends. Beginning at the 
middle of the bridge, five lengths of steel lower 
chord were placed in position on either side, tem- 
porary pieces of pine 4 in. by 6 in. were tacked on 
to the foot of each of the bridge posts resting on to 
the top of the new chords, and the chords and floor 
beams were then rivetted together. Over these, 
one portion of each of the upper floor beams was 
cut off, the middle of it taken out, and a new upper 
iron beam threaded underneath the track stringer 
in its place. <A pair of steel posts was then set up 
between the two iron beams, and the work between 
the two rivetted up complete. When twelve of 
these bents had been thus placed, three lengths of 
upper steel chords were got into position, tem- 
porarily secured to the old work, and then rivetted 
up. The new truss rods were then inserted. 
They are in pairs, made of ]14in. square iron, each 
rod in two pieces, each with an eye at one end, 
and a thread cut in the other, the two parts being 
adjusted as to total length by asleeve-nut. Each 
rod extends from the top of one post to the foot ot 
the third post from it, inclining each way. Thus 
the work was carried on from the middle of the 
bridge in each direction towards the ends, and when 
150 ft. in the middle had been completed, the work 
of taking out the old truss commenced, and followed 
the erection of the new truss about 75 ft. behind it, 
so that there was seldom over 90 tons of new 
material overlapping the old, as the new work in 
place only weighed 1100 1b. per running foot of the 
bridge; so that deducting the superfluous weight 
removed to begin with, and the trains limited toa 
gross weight of 190 tons, the suspended weight 
during reconstruction was seldom more than the old 
bridge had constantly been subjected to. On the 
25th of August, 1880, the new truss work was all 
complete, and up to this time no interruption had 
taken place to the ordinary tratlic over the bridge. 
After this date, and to the 17th of September, the 
trains were kept off the bridge for one hour daily, 
during which period the back stringers and road- 
way were renewed at an average rate of 30 ft. per 
day at each end, commencing from the middle, the 
rest of the day being expended in getting the work 
all ready to put in place as soon as the old material 
should be removed, After this period, and to the 
end of the year, the whole of the overhead support- 
ing stays from the saddles to the bridge, and the 
windstays from each side of the bridge to the 
rocks on the river side, were overhauled, and some 
of them renewed, leaving at the end of 1880 little 





besides painting and superficial work to complete 
the reconstruction of the whole. It is now all 
|complete, and its durability and steadiness is 
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improved, whilst its ability to carry any weight 
that is likely to be imposed upon it is fully assured. 
‘There has been no change in the cables, excepting 
the renewals of the defective wires and the reinforce- 
ment of the anchorages already mentioned ; when the 
cables were opened for inspection, the interior wires 
were found just as bright and perfect as when they 
were put in, the outer coating having proved a com- 
plete protection. The breaking strain of each is 
now something in excess of Roebling’s calculation ; 
whether this arises from more accurate testing, or 
whether the quality has really improved by the time 
it has been under strain, the average ultimate strength 
pow is 1648 lb. each, and the aggregate of the four 
cables close on to 12,000 tons of 2000 lb. each, The 
present dead weight of the bridge is 1050 tons, and 
the greatest train weight is 350 tons, a total of dead 
and live weight of 1400 tons. The strain on the 


cables at the top of the towers is 1.78 tous for each 
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ton vertical weight, so that throwing off 1000 tons 
of the ultimate strength of the cables, and taking 
the breaking point of each wire at only 1511 1b 
each, dividing 11,000 tons by 1.78 gives 6180 tons 
as the ultimate weight the bridge would carry, or a 
factor of safety of nearly 44. 

The suspenders from the cables to each of the floor 
beams have not been renewed, but they have been 
tested, and their strength is unimpaired and ample. 
For wind resistance there are twenty-eight stays on 
either side attached to the rocks along the river 
side, and taking hold of the lower floor at intervals 
of 25 ft. for the whole length of the bridge, except- 
ing the first 75 ft. at each end. There is less than 
six-tenths of the wind surface in the new bridge 
that there was in the old one, whilst the power to 
resist this pressure is very much greater. The 
inclination of the cables is equal to a direct resist- 
ance of 30 tons, whilst the windstays on either side 
is equal to a strain of 150 tons more. The 8000 
square feet of wind surface taken at 501b. per 
square foot would only equal 200 tons. None of 
the unusually high winds of last fall, though blow- 
ing directly across the bridge, affected it sufficiently 
to be felt by a person standing on it. Ina very 
high wind blowing steadily, the bridge at the middle 
swings to the leeward 5in. to 6in., and remains 
there whilst the wind continues, but the motion is 
not felt on the bridge, and sudden gusts have no 
apparent effect. The strength of the trusses, with 
the action of the overfloor stays, effectually pre- 
vents any vertical undulation. nor is there now from 
any cause any continued oscillation of the structure, 
From the top of each tower, where one end of each 
is secured to the saddle, sixteen wire ropes extend 
to various points of the upper and lower floors. 
They are 4} in. in circumference, and the iongest 
reaches to a point 250 ft. from the end of the 
truss. These were in the old bridge, and have 
been retained, but the fastenings have been re- 
newed in a manner to make them safe from wear. 
The intention of the-e being to assist the truss when 
the bridge is loaded at one end to a distance of 
300 ft. or 400 ft. out, they were adjusted by running 
a train to the proper position, and then screwing up 
each of the stays to the intended stress, 
ends of the truss in this bridye are anchored to the 
rock to prevent any vertical motion, the suspenders 
near the ends have been left slack, and practically 
are not required, Perhaps it would have been as 
well to have dispensed with them altogether. 

The illustrations require but little explanation. 


Figs. 1 to 6 on the two-page engraving show the 
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arrangement of the new anchorage and its connexion 
with the old work. Figs. 9 to 16 show the details of the 
new truss system ; they show also the new device for 
holding down the end of the bridge, and the auto- 
matic arrangement by which the centre of the bridge 
is maintained at a uniform point, and the rise and 
fall of the centre is always vertical, so as to insure 
the correct action of the overfloor stays. In order 
to make these stays effective a continuous truss is 
required, the middle of which shall be as nearly 
stationary as possible. To keep this middle point 
from moving endways an automatic device has been 
introduced at the end of each lower chord, which is 
illustrated in Figs. 9and 10. In the line of the pro- 
longation of the lower chord is an abutment casting 
A firmly secured to the masonry. A bent lever B has 
its fulerum E firmly secured to this casting. Atthe 


end of the short arm D is hinged one end of an iron 
rod R 3 in. in diameter, which extends through the 





Vig. 27. 
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practically unchanged at all temperatures, and should 
the bridge ever bear against the wedge, the move- 
ment of a passing train would always liberate the 
block from any jamming that might take place. By 
this means the centre of the bridge is always in the 
same vertical line, and the action of the overfloor 
stays is illustrated by the figures. In the case of a 
wooden truss similar to the old bridge, tl e points of 
attachment of the stays from the top of the towers 
to the floor move in vertical lines as the temperature 
changes, and their change in length is not sufficient 
to compensate for the amount that the cables move 
the floor vertically. Hence if they are adjusted for 
cold weather, they will become so tight in summer 
that they will break. In the case of an iron truss, 
with the ends fixed at the tower, the action is worse, 
the line of movement being C D, but in the case of 
a continuous truss with the middle fixed, the point 
of attachment moves in the line AB, the variation 

















| lower chord to the opposite side of the river, where 
its opposite extremity is fastened to the other abut- 
ment casting by anut. At the end F of the long 
arm of the lever B is suspended a cast-iron wedge 
C, which is interposed between the end of thechord 
and the abutment casting. ‘The action is as follows: 
The change in length of the bridge chord between 
extreme summer and winter temperatures is about 
84 in. If the middle of the chord is stationary each 
end will consequently move towards it 4}in. The 
rod R, which lies loosely in the chord, shortens also 
84 in., ordouble the movement of either end of the 
bridge chord. Hence the other end of the rod being 
fast, the end of the lever D moves 8} in., whilst the 
chord moves 44 in, The arm E F of the lever is three 
times the length of D E, hence F moves 254 in., or 
| six times as far as the end of the chord moves. The 
wedge C having an inclination of 6 to ], the space 
| between the abutment and the bridge is always the 
same. In this instance half an inch is allowed at 
‘each end of the bridge between the two, which is 
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in the length of the stay nearly compensating for 
all changes of temperature, The drawings show also 
the mode of anchoring the end of the truss on the 
New York side. On the Canada side the arrange- 
ment is different, as the bridge is directly on the 
rock, but the theory is the same. This anchorage is 
to prevent vertical and lateral movement only. 
Figs. 18 and 19 illustrate the connexion between 
the old and new work during the reconstruction, ard 
an elevation of the old truss. Fig. 20 .is an ele- 
vation of the bridge as it now is, and Fig. 21 
illustrates the general effect of extreme tempera- 
tures. Figs. 23 to 30 show the ectual deflections 
under a load of an engine tender and thirteen 
heavily laden cars with a total weight of 357 tons, 
in ‘eight different positions on the bridge, the 
vertical scale being 12} times the horizontal. This 
train is as heavy as any that is likely to cross the 
bridge, or that can in fact be started by the present 
engines on the up grade of the New York side. 
The train measured 465 ft, in length, covering more 
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WORKS OF PALMER’S SHIPBUILDING AND IRON COMPANY, LIMITED, JARROW-ON-TYNE. 
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than half the platform. The weights of the sepa- to which the Isle of Man is central, the mean, normal value, the north alone receiving more than 
rate vehicles are given in pounds, Fig. 22 is intro- atmospheric pressure at the sea level, and the mean 
duced to show the deflection of the old truss with temperature, at 8 A.M. Greenwich time, 


the average heat, though there it was so uniformly 
ten cars and the same engine and tender. 


were as 


about 55 deg., as to give the impression of a very 

Great follows : cold July, more especially as the winds there were 

credit is due to Mr. Buck for the care and ingenuity - — unusually boisterous, and the weather wet and 

with which all the details have been worked out. ; | Mean | pr; changeable. The distribution of rain may be 
Seteon: Mean Difference Difference } ; 





Pressure. rom Normal | Tempera-!- oo, Normal roughly inferred from the following statement : 


. : = | | ture, . bat 
THE WEATHER, JULY, 1881. Mn i aa Beer i 














| in. in deg. | deg. Zainy Days. Ame ? Differenc 
THE weather of July has been remarkable for a Boom ++] * ? below O15 “4 above h | Bd Ra deed — from Normal. 
spell of excessive heat and general dryness in east Weet he 29.88 eo aes r 56 : ig in. in, 
and south of England, while the temperature has Fast «| 29.91 06 6L » 3 pt see tee ae 4 3 ~ above 1.22 
been equable in the west of Ireland and the north Cem! «| 29.90 ek » § A IR lena 26 3.11 O47 
of Scotland, with much rain and unsettled weather. ——— _ A cecceee | VEMONER o. 10 0.80 » sae 
Thus the weather of the south-western and north-| Except in the north the pressure differed very 


western portions of the kingdom has 
striking contrast. 


been in little from the normal values, but the mean| An inch of rain fell at Wick on the 6th; and at 
Referring to extreme positions temperature was from 2 deg. to 4 deg. below the 


Barrow 1.27in. The general directions of the 
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winds shown upon the daily charts give a resultant | described 
from the west, which exactly agrees with the normal | 


resultant. There was scarcely any wind from the 
eastward. Such persistence of westerly winds 
accounts for the dryness of east England. During 
the night of the 5th a severe al prolonged thunder 
storm passed over London; of course there was no 
hint of its coming in the forecast. Thunderstorms 
also occurred on the 6th and 26th. During the 
night of the 20th an unforetold north-westerly 
gale passed over the north of Scotland, the Orkneys 
and Shetlands, committing much havoc among the | 
fishing craft, and causing the loss of many lives. | 
The least temperature occurred at Brookeborough, 
40 deg., on the 21st, the greatest at London, 95 de 

on the 15th. = London the shade temperature 


attained 92 deg. on the 5th, 89 7“ on the 19tl 
87 deg. on the 4th, 83 deg. on the 16th, 82 deg. on 
the 2nd and 12th, 80 deg. on the Ist. es Notting 
ham 8) deg. was recorded on the 18th, 87 deg. on 
the 14th, 84 deg. on the 17th, 80 d it 13th 


As regards the 8 A.M. temperatures, the 
differences occurred as might be expected from 
to south, and from east to west. Thus on th 
while Nottingham had 77 deg., Wick ha 
55 deg.; and next morning Nottingham 71 
Mullaghmore 52 deg. On the 7th the greatest con- 
trast was Dover 62 deg. against Aberd« 

Another instance worth mentioning occurred on 
the 15th, when Lordon had 78 deg., and Stornoway 
57 deg. ; though the Ot rule - on iF furnish 61 deg. 
at Nottingham to compa ald Storno- 
way. The observations m 
been partly published in the 
but without the bas 


Fort William they are com} 








Nevis have 





value. At least, it is not desirable to enter 
upon investigation of such high-level observations 
in an incomplete and defective condition. The 
useless title-pages of th pone reports might well 
be appropriated to a full and continuous report of 
these important observations. During the fou 
weeks ending the 25th, the distribution of bright 
sunshine, estimated as the percentage of possibl 
duration, was 54 in south England, 53 in east Er 


land, 45 in south-west England, 45 1 central 
England, 35 in north-east England, 32 in north 
west England, 28 in east Scotland, 26 in south 
Ireland, 25 in wi t 
Ireland. Thus it 
over England was 
existed over Sco 
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TH utumn meeting of “tl Institution of 





d the names of newly el 





present number, and it wil be unnecessary, th 
fore. that we should sumr se it here. On its 


conciusion it Was move d by “Mr, J imes Al rT lV, 












and second Frederick J. B l, t] 
Mr. Cowpe1 I should be embodied in tl 
Trans ictions of the Institution, and this motion 
having | 1 unanimously passed, the reading o 
papers 1 yroceeded with. 

I j CONNECT I I hi 

OF E> I RING 

I first | d was one by I. Le lan 
Bell *O e Tyne as Connected the History 
of | ing T first part of this paper will 
be fou printed on page 151 of the pi 
number, and we may give here a brief s ry 
of its contents. Referring first to the disparaging 
manner in which the achievements of modern 


engineers had been spoken of by Froude, the his- 
torian, Mr. Bell proceeded to dispute the view thus 


taken, and to show generally the progress which 
had n made during the last century orso. As 
h istly pointed out, the last 80 or 100 years 
have | marked by a dk velopment of engi 
neeri ience out of all proportion to that which 


in previous centuries. The mining 
of the early part of the last century, 


th that 





German author, 


Watt erected one 


loss is exceeded by that 


3 millions of tons of 


bustion of these 


utilised in effecting 











Asoc lation In 1863 D, 
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Me ssrs. _ Spe neer an 


‘Le ad prom oe is an 


Agricola, in his 
published in 1556. Old 
steam engines of the Newcomen type were erected 
» Northumberland coalfield at Byker as early 
3, but it was not until 1784 that Boulton and 
; rotative engines in the 
this engine having been put up 
i having continued in 
the Walker Alkali Company 
Measured by their con- 
power per hour, Mr. 
a very high position for the 
’ ict, a result which he 


oal until a recent 


y years thousands of tons of good 
coal were thrown on to the spoil-heaps, and although 
. not ceased yet the 
now goes on in the 
gland. Mr. Bell 
‘pl -oduc tion of this district at 
‘annum, this requiring 
tons of coal, so that about 
gases are evolved | 
eve lope d by the com 
-third may be said 
coking process, but 
for the most part 
collieries a portion is 
raising the steam required 
iding and ventilating engines, &c. Myr. 
Bell next point d out the improvements which had 


mines, and then 


_pistory of ri a 


Ne weast le distric 


Spe a next of the 
on the Tyne and 
Bell obecrved that it hac 
Me 


1 


in a paper re ad | 


tons of iron had been 
ms were employed exclusiv: 
the engines. Last 
grown as follows: 


Number of Vessels. Tonnage. 
30 139.5843 


92,176 








n pre 

F 812 the 
t ti was 
tons of coke being used 


the progress mad 
y in the Cleveland 
ssary to pe ak here, but we may 
3 - 
sti sted in his paper | 
and Co.'s works 


vement in 





of rails in 90 ft 
week in « rail 


reversing engines. As 
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s turning out large quantities of 
i Newcastle and its district is 
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an equally prominent 
the ) de velopment of artillery and 

as Mr. Bell pointed out, 
», aecording to the Venerable 
we s in this island where glass was 


that during 
of iron vessels had been 





g centre, although 

Newburn, have been 
quality of their pro- 

important 
; , and to this district 
is due the credit of the desilverising process of the 
A large copper smelting 
industry has also sprung up on the Tyne as well as 
I mportant chemical manufactures, and notably 
» manufacture of soda. 


branch of 


used for architectural purposes, and at the present 
time glass manufacture 1s largely carried on, as 
many as 50,000,000 bottles having in one year been 
made in the North of England, while the manufac- 
| ture of pottery and fireclay goods are very important 
branches of indus stry in the district. 





Tue ProGress AND DEVELOPMENT OF TIE 
MARINE ENGINE. 

No discussion ensued on Mr. Bell’s paper, and 
it was therefore <p followed by the read- 
ing of a paper by Mr. F. C, Marshall, of Newcastle, 
‘On the Progress.and Developm nt of the Marine 
Engine.” This was an admirable paper and we 
hope shortly to publish it in extenso together with 
the diagrams necessary to illustrate it ; in the mean 
time—in order to render more clear some of the 
jfeatures of the discussion—we may summarise 
briefly the chief points with which the paper dealt. 
| Mr. Marshall, in commencing his communication, 
}explained that it was intended as a supplement to 
| the paper read by Mr.—now Sir Frederick—Bram- 
| well, before the Institution at the Liverpool meet- 
| ing of L872, its special object being to show the 





| progress which had been made during the nine 
years which had elapsed since the reading of that 
paper. In the paper read at Liverpool a Table was 
given showing the performance of the engines of 
nineteen vessels, and it was shown that with work 
ing pressures varying from 45 1b. to 65 1b. per 
square inch and with an average piston speed of 
376 ft. per minute, the average consumption 
amounted to 2.11 lb. of coal per indicated horse 
power per hour. On the other hand, from a Table 
giving recent data collected by Mr. Marshall, it 
appeared that with a mean boiler pressure of 77.4 Ib. 
and a mean piston speed of 467 ft. per minute, the 
average consumptio snow 1.828 1b. per indicated 
horse power per hour, showing a saving, as com- 
pared with 1872, of 13 


} 
| 
After describing 
| 








8 per cent, 


chief types of marine 





engines now in use, namely, the intermediate 
receiver compound with cranks at right angles, the 
tandem compound, and the three-cylinder com- 
pound, Mr. Marshall proceeded to deal with boilers, 
| and described the single-ended, the double-ended, 
|}and a special naval type, as well as a form employed 
| by Mr. Alfred Holt ; while he also gave an account 
of the locomotive type as employed by Mr. Thorny 
| croft in his torpedo boats and of the Perkins 
boiler. As regarded the ordinary types, Mr. 
Marshall claimed for the double-ended an evapor 
tive economy 10 percent. greater than that of the 
single-ended form, while he added that the troubl 
formerly experienced in keeping the bottoms of 
boilers of the former type tight had been overcome 
’ t tion to the proportion of the water 
mote circulation) by the introduction 
he top instead of the bottom, by th 
tes and by more careful workman 


| ‘Turning next to the question of materials for 


| boilers, Mr. Marshall stated that he had found steel 
| perfectly satisfactory, and that he had _ reports 
| showing that no trouble had been experienced from 
corrosion, even if no zine was used. He admitted, 
however, that trouble had been experienced by 
some engineers, even where zinc had been used, and 
he attributed this result to some errors of manage- 
ment. 

The weight of machinery required to propel a 
ssel, the author regarded as of very considerable 
importance, and he pointed out that each ton of 
dead load saved was worth on the average 10/. per 
|annum to the proprietor of theship. That there is 
much room for improvement in this direction he 
considered to be proved by the following statement, 
which gives for various classes of ships, the average 
weight of machinery, including engines, boilers, 
water, and all fittings ready for sea, in pounds per 
indicated horse power : 


Pounds per 

LEP. 
Merchant steamers ... ssa sve pe 180 
Royal Navy 360 
Engines spe cially designed for light ‘draught 


vessels 280 
Royal ess, {Poly phemus class (given by 

Mr. W right... eee an we 180 
Modern Soeeesiive aia ass _ eee 140 
Torpedo vessels ows owe sos jas 60 
Ordinary marine boilers, including water 196 
Locomotive boilers, including water “sn 60 


* The type of boiler employed by Messrs. “Thornycroft 
and Co. was illustrated by us on page 243 of our thirtieth 
volume. 
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In view of the regulations of Lloyd’s and the 
Board of Trade, Mr. Marshall did not consider 
that marine boilers of the present types could be 
materially lightened ; but he observed that some 
weight could be saved in engines by reducing the 
size and increasing the speed at which they were 
run. Something, he stated, might also be done by 
making the engines more a part of the vessel they 
drove, and he referred especially to the engines of 
the Nelson® as an instance of the weight that could 
be saved by special designing. 

With regard to the fuel economy, Mr. Marshall 
gave the facts recorded in the annexed Table. 


Comparison of 1872 and 1881. 








Item. 1872. 1881. 
Working pressure, lbs. per sq. in. 52.5 | WW, 
Heating surface per I-H.P., sq. ft. 5.64 3.919 
Piston speed, ft. per min. ... oa 37 467 
Coal burnt per I.H.P., lbs.... | 2.11 1.828 








The fuel saving of 13.38 per cent. here recorded, 
Mr. Marshall considered to only partially represent 
the advantage which has been made, as the coals 
now used are on an average of an inferior quality 
to those employed prior to the coal famine of 1873. 
Taking this matter into account, Mr. Marshall 
estimates the money saving at fully 20 per cent. 
instead of 13.38. 

The author next quoted a letter which he had 
received from Mr. Alfred Holt, in which Mr. 
Holt stated that he, personally, had not made any- 
thing more than a fractional advance towards 
economy of fuel since 1868, while he added that 
he anticipated an abandonment of the compound 
system, and a return towards low pressure. Mr. 
Holt stated, moreover, that he was now engining a 
vessel of 2200 tons with a single-cylinder engine, 
having the connecting rod coupled to an overhung 
crank at the end of the screw shaft. Mr. Holt 
added that he agreed with the proposal to increase 
the comparative power of marine boilers by 
employing forced draught, and he stated that he 
was about to try a mode of obtaining an artificial 
draught by employing a compressed air jet in the 
chimney. Commenting on Mr. Holt’s letter, Mr. 
Marshall observed that instead of cost of coal being 
a minor matter, he had found it to vary from 
about 16 to 20 per cent. of the total disbursements, 
or, in other words, it would amount to about 
3000/. per annum for a vessel carrying a cargo of 
2500 tons. 

As regards efficiency, Mr. Marshall pointed out 
that the gain obtained during the last few years is 
chiefly due to the higher pressure employed, the 
theoretical gain due to this increase of pressure 
practically agreeing with the progress actually 
made. The following Table summarises his data 
referring to this question: 


Calculated Net Coal and Steam used per Indicated Horse 
Power, for Steam of 52.5 1b. and 77.4 1b. Pressure ; 
the same Terminal and Back Pressure being assumed 
in each Case. 








| Effective | Effective 
ee Pressure, | Pressure, 
| 52.5 1b. | 77.4 Ib. 
Working pressure (total) Ib.) 67.5 92.4 
Number of expansions... ‘as 5.15 7.05 
Steam used per indicated horse 
power per hour... ae Ib.| 21 18.17 
Net coal required, per indicated 
horse power per hour .. _ Ib. 1.73 1.501 
Ratio of the net coal required, the 
amount for 67.5 lb. being unity.../ 1 0.87 
Coal per indicated horse power,| 
taking 2.11]b. as required at 
67.5 Ib. a a ee “iil 2.11 1.835 
Actual coal burnt, per Tables 2.11 1.828 








Mr. Marshall pointed out that to obtain increased 
evaporative efficiency, greater heating surface must 
be provided, but this, of course, means increased 
weight so long as the ordinary marine boiler is 
retained. With boilers worked by a forced draught, 
however, the difficulty can be got over, and in the 
latter portion of his paper Mr. Marshall stated that 
he had obtained excellent results from this system 
in the case of three vessels which he had fitted with 
closed stokeholds, supplied with air by a fan at a 
pressure of about 2 in. of water. Without the 
forced draught the engines of these vessels 


* These engines were illustrated and described by us 
early last year ; vide page 279, vol. xxix. 





developed 1875 horse power, while with the forced 
draught the power rose to 2800 horse power. Of 
the locomotive type of boiler, as applied to marine 
purposes, Mr. Marshall expressed a high opinion, 
and he considered that such boilers would not 
involve any practical difficulties of maintenance on 
shipboard. 

Comparing the different types of engines, the 
author attributed to the intermediate receiver 
engine an economy exceeding by about 10 per cent. 
that attained by the tandem engine, and he observed 
that in designing compound engines the capacity of 
the large cylinder might advantageously be made a 
smaller multiple of the capacity of the small 
cylinder than is usually the case. Surface con- 
densers he also considered to be generally larger 
than is requisite, while he spoke favourably of the 
success which had so far attended the use of the 
hollow steel shafts. The use of steel castings Mr. 
Marshall also considered to be rapidly making its 
way, and he spoke very favourably of the cast steel 
propeller blades, which are being made by Messrs. 
Vickers, of Sheffield. 

Altogether Mr. Marshall arrived at the conclu- 
sions that since 1872 the power of engines made 
and making showed a great increase, that higher 
speeds are now attained in vessels of all classes, that 
the working pressure of steam has increased, and 
that the consumption of fuel has been reduced. 
He anticipated, however, in the future the employ- 
ment of still higher pressures of steam—say 150 lb. 
per square inch—supplied by boilers worked with 
forced draught. 

Mr. Marshall's paper was altogether a most 
interesting and suggestive one, and at its conclu- 
sion its author added a few words confirming the 
opinion he had expressed as to the money value of 
the saving of fuel effected since 1872 being greater 
than the reduction in the amount of coal used 
would appear to show. The discussion on the 
paper was opened by Mr. A. C. Kirk, who observed 
that the Institution should feel much indebted to 
Mr. Marshall for the facts which he had so clearly 
brought before them. He (Mr. Kirk), however, 
considered that no important step had been 
taken during the past ten years. The steam pres- 
sure had, however, been increased, and he believed 
that it was now quite as high as could be 
advantageously used in a compound engine 
with two cylinders only, as if proper advantage 
was taken of expansive working, each cylinder 
would have nearly as high a range of variation of 
temperature as existed in the old-fashioned low- 
pressure single-cylinder engines. For higher pressures 
and greater ranges of expansion, Mr. Kirk recom- 
mended the type of compound engine with three 
cylinders in which the steam is successively used. 
As regarded three cylinder compounds Mr. Kirk 
observed that he had designed the engines of this 
class made for Mr. Rowan. With Mr. Marshall’s 
general statement as to the reduced coal consump- 
tion per horse power, since 1872, Mr. Kirk agreed, 
but he added that he should not feel inclined to 
take credit for the use of an inferior class of coal, 
nearly all vessels engaged on long voyages using 
Welsh coal of good quality. With regard to the 
tandem engines now used, Mr. Kirk pointed out that 
they were not regular Woolf engines, but really inter- 
mediate receiver engines with the two pistons moving 
in the same direction. As regarded the design for the 
Nelson’s engines, he added that it wascertainly light 
but it was also expensive, and he should hesitate to 
introduce it into the mercantile marine. Light 
engines, he observed, were always more expensive 
to make than heavier types. In many merchant 
vessels, also, saving of weight was not so important 
as Mr. Marshall’s remarks would appear to convey, 
the carrying capacity of the ships in some trades 
being limited by stowage capacity and not by the 
amount of dead weight on board. Dealing next 
with marine boilers, Mr. Kirk stated that he con- 
sidered the type to be at present fixed, as under the 
restrictions imposed by the Board of Trade and 
Lloyd's it would be difficult to alter. Under pre- 
sent conditions a locomotive boiler which is con- 
sidered safe on a railway would not be passed for 
use in a steamer at the same pressure. With regard 
to three-cylinder engines he mentioned that he 
designed those of the Liberia and Liguria, which 
were of the Arizona type, in 1875; but Messrs. 
Elder had made a three-cylinder compound as early 
as 1858-59. As to the employment of forced 
draught Mr. Kirk considered that it would be an 
excellent thing for light-draught steamers and 





vessels engaged in short voyages, but he was not yet 





prepared to recommend it for steamers making long 
passages. With regard to an opinion expressed by 
Mr. Marshall in his paper to the effect that it was 
preferable in surface condensers that the water 
should pass through the tubes, Mr. Kirk took the 
view that it was immaterial whether the water was 
inside or outside so long as an efficient circulation 
was secured. He (Mr. Kirk) added that he had 
availed himself of the strength of steel castings 
with every success. He had employed pistons of 
steel, and had found them to be very good and 
rigid ; he had tested them in couples by bolting a 
pair together at the centre with an india-rubber ring 
to form a joint between their peripheries, a pressure 
of 901b. per square inch being then applied between 
the pair of pistons so connected. Mr. Marshall 
had also stated in his paper that propellers were 
sometimes made too large, as in the case of the Iris 
and Arizona, and with this Mr. Kirk agreed, but he 
objected to Mr. Marshall’s conclusion that with 
smaller propellers smaller engines would be required. 
Mr. Kirk concluded by warmly commending Mr. 
Marshall’s paper. 

The next speaker was Mr. Crowe, of Newcastle, 
who stated that he had had about sixteen years’ 
experience with the single tandem engines made 
from Mr. Alfred Holt’s designs, and that he could 
assure the meeting there was no difficulty in hand- 
ling them so long as a good reversing gear was 
provided,'and the engines properly warmed through. 
Mr. Crowe also maintained the view that the tandem 
type should be fully as economical as the compound 
intermediate receiver engine with cranks at right 
angles. Mr. J. Rogerson, who followed Mr. Crowe, 
spoke chiefly of the Perkins system, and stated 
that the boiler of the Loftus Perkins (a vessel 
fitted with Mr. Perkins’ engines not long ago in 
use on the Tyne) had done well, but that the 
engines had failed owing to defects in mechanical 
details, due chiefly to the cramped space in which 
the engines had to be arranged. 

The last speaker on Tuesday morning was Sir 
Frederick Bramwell, who inquired how the gross 
indicated horse powers of the vessels whose per- 
formances were recorded by Mr. Marshall had 
been obtained. If the power developed on the trial 
trip had been used as a divisor in dealing with the 
coal account, the results would of course be 
misleading. Referring next to the recent trial he 
had made of the Perkins engines on board the 
yacht Anthracite, Sir Frederick stated that in that 
case diagrams had been taken every half-hour 
during the main part of the trial, and every quarter 
of an hour, and then every five minutes, as the 
steam was being run down at the end of the experi- 
ment. The results showed a consumption of 
1.77 1b. of coal per indicated horse power per hour, 
taking the data derived from the whole run from 
start to finish, or 1.66lb. for a portion of the 
time when the engine was working at a regular 
power and speed. Sir Frederick also commended 
the Perkins form of condenser, and recommended 
the use of the forced draught. 

At the conclusion of Sir F. Bramwell’s remarks, 
the discussion was adjourned until the next day, 
the majority of the members accepting the invita- 
tion of the local committee and proceeding to 
luncheon at the Assembly Rooms, prior to joining 
the excursions to Elswick and Newburn, to which 
the afternoon was devoted. 


Tue Etswick Works. 

A brief description of the Elswick Works 
appeared in our columns in 1877 (vidé page 271 of 
our twenty-fourth volume), at the time when the 
Iron and Steel Institute held their meeting at New- 
castle, but even at the risk of some repetition it 
will be well that we should give an account of 
them here. The works were first started at a small 
engineering establishment by Messrs. Donkin, 
Crudas, Potter, and Lambert, who in the year 1847 
were joined by Sir William—then Mr.—Armstrong, 
who at once commenced the manufacture of 
hydraulic machinery, a branch of engineering to 
which he had for some years previously given great 
attention. Amongst the early work turned out by 
the firm were the hydraulic cranes for the Tra- 
falgar goods stat on at Newcastle, while in 1850, 
the application of the loaded accumulator as now 
constructed gave a great impetus to the application 
of hydraulic appliances, and the progress made by 
the firm was rapid. A few years later Sir Wil- 
liam Armstrong devoted his attention to the 
improvement of field artillery, and in 1858, his course 
of experiments having been completed, the ord- 
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VERTICAL BOILER PLATE 


BENDING ROLLS. 


CONSTRUCTED BY MESSRS. SCRIVEN AND CO., ENGINEERS, LEEDS. 


(For Description, see Page 137.) 
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Old System. New System. W. Armstrong and Co. Those who made the 
ae «= oe 11.5 tons longer stay at Elswick visited the foundry (26), 
‘ore ... ove ory 2 in. 8 in. . wait aa .. «J P , 99 th inVe 
se / P A the projectile shop and stores (29), the gun carriage 
aaa — charge pa ye shop (28), and the forge (32). The latter stands 
Muzzle velocity in - ’ opposite to the machine shops, and contains a fine 
feet per seccnd 1420 ft. 2030 ft. steam hammer, the anvil of which weighs 120 tons, 
System of loading ... muzzle breech and the head 35 tons. This hammer, which we 
Thickness of iron illustrs and described on pages 342 and 343 of 
plate penetrated ... 11.5 in. 16 in. illustrated and desc pag 


, 2. -_|our twenty-fourth. volume, has a 48-in. cylinder 
The new gun had also 33 narrow grooves in | ind a ; eee pe: seal ant - 50 Ib 
place of the six wide grooves of the older gun. In seensetidlingadie ~Pisscnege Pg: My . ke Sp , 
: os a Ze wane’. | | pressure. It was made by Messrs. Thwaites and 
their new breechloaders, Sir W. G. Armstrong anc | Carbutt (now Messrs. Thwaites Brothers), of Brad 
.) ?o etiT ‘ “pach. rk 20 TO Ww O. > > « 4 SSIS. « bs Si), < = 
Se ame Wing % See lene mares See Se) ford. Besides this large hammer are other smaller 
breech, a portion of the threads in both breech and | hie seatligges phe ess nie hich 
breech-block being cut away so that the block ce: ;}ones and a number of reheating Turnaces, which, 
eee ee ey a eee tions of» tien | like all those used at Elswick, are constructed upon 
be introduced and secured by a portion of a turn. | a: wien sit toy porns es a 
As a gas check they are using a steel cup so shaped | »** oA 5 Se el Bo poe le 
——— the peri oe is expanded “‘ the =. | hydraulic cranes for lifting the coils from the fur- 
- pred mana eee occur at the | aces to the hammers. In anadjoining department 
sion the extension of the steel does not occur at the | ‘tice alain teams dhatems an eal a Gali aes 
outer edge only, but is distributed over a consider- i. aaniain” ihn an Woolwich the os Pac 
able portion of the metal of the cup. Sea ee oS ra : ; 
We have sajd that an excursion to Newburn | coiled is heated in a long narrow furnace, and coiled 
oP tw putt: cour a + Toneday | On a mandrel as it issues from this furnace ; but at 
formed part of the programme for last Tuesday | 7)“ ° ee ae ee 
. a : c*,| Elswick this mandrel with its turning gear is 
afternoon, and after examining the portion of Sir | caneaenall tes teaante Chania ta teat ak tn Soe. 
W. Armstrong and Co.’s Works of which we have | ®7"s© EGE SERED RG PRE PITT 
- ‘ |nace so as to avoid dragging the bar sideways over 
spoken above, many members had to leave to catch ace Winecen ait tien tania ak Uhicamaltaain 
the train to Messrs. Spencer and Sons’ Works at | wees P eee lie 
Newburn. Others, however, made a longer stay| Near the forge are two blast furnaces each 75 ft. 
at Elswick, and subsequently examined the swing | high by 21 ft. in diameter at the bosh, these fur- 
bridge at Newcastle, which was constructed by Sir | naces being capable of turning out about 900 tons 








of pig iron per week. A third furnace is being 
built, while Cowper blast-heating stoves are also 
in course of erection. The slag from the furnaces 
is utilised in the form of concrete for building and 
other purposes on the works. 

The main engines at Elswick are all of the Corliss 
type, made by Messrs. Hicks, Hargreaves, and Co., 
the power being transmitted by belts, and many of 
these belts being of sizes which were considered 
exceptionalat the time when they were put up. The 
boilers are all of the cylindrical multitubular type 
fired underneath, the fuel being supplied by Jucke’s 
grates. The works are provided in all the main 
shops with ample lifting power, in some cases 
hydraulic cranes, and in others rope-driven travel- 
lers being used. As shown in our plan on the oppo- 
site page, also ample facilities are provided for 
unloading of heavy matériel at the wharfs belonging 
to the works. 

THe Newsurn STEEL Works. 

The Newburn Steel Works of Messrs. John 
Spencer and Sons occupy a picturesque site some 
five miles from Newcastle, and they possess con- 
siderable historical as well as present interest. The 
village of Newburn is noticeable for being the first 
ford on the River Tyne above bridge, and hence it 
became early a point of strategical importance in 
the wars of the Scotch and English, and wasat one 
time a royal burgh returning a member to Par- 
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liament. In later days we find it intimately asso- 
ciated with the early history of the locomotive. 
Folly’s Close, where Stephenson lived and developed 
into manhood, is now absorbed by the Newburn 
Steel Works, and it was at a village night-school at 
Newburn that Stephenson first laid the foundation 
of his education. Hedley, Locke. Hackworth, and 
Hawthorns, all connected with the early develop- 
ment of the locomotive, sprang from this neigh- 
bourhood. The Wylam Wagon Way runs through 
the village, this line being first laid with wooden 
rails, and in 1808 with plate rails, while the wagons 
were drawn by horses. In 1812 it was laid down 
with the rack rail worked by Hedley’s combina- 
tion of Trevithick and Blenkinsop’s locomotive, 
until Hedley’s demonstration that the simple adhe- 
sion of the smooth wheel on the plain rail was 
sufficier.t for the locomotive, when the line was laid 
down with the smooth rail. 

About this time, in 1810, Mr. John Spencer laid 
the foundation of the Newburn Steel Works, 
attracted there by the water power of the burn, 
which was first utilised for the rolling mills, and 
again lower down the stream at a large breast wheel, 
30 ft. in diameter, for file grinding. 

The original product of the firm was files, for 
which they attained a high name, and which still 
form an important branch of their manufacture. 
The wcrks first put down comprised a converting 
furnace, a rolling mill driven by water power, and 
other machinery driven by a breast waterwheel 
30 ft. in diameter, which is still in existence, and 
is employed for driving file grinding machinery. 
Coke hcles for melting blister steel on Huntsman’s 
process were also established. 

Durirg their early days the works at Newburn 
turned out only files, bar steel, and best tool steel, 
but as the demand arose for steel for railway 
springs, &c., the firm took up this branch of manu- 
facture, and for some years they were the sole 
makers of this class of goods. Messrs. Spencer, it 
will be remembered, were for many years the sole 
rinufa:turers of Bailey’s volute springs, of which 
such large numbers have been used. 

With the increased demand for railway material 
Messrs. Spencer's works were enlarged, and some 
twenty-three years ago the firm gave a fair trial to 
the Uclatius process of making steel direct from 
the pig iron, this iron being finely granulated in 
water. The process did not, however, turn out a 
practical success. Messrs. Spencer also introduced 
the plan of casting tyres as rings, and subsequently 
hammering them on a beck iron, but the want of 
efficient rolling machines caused this mode of manu- 
facture to be abandoned. 

As most of our readers well know, Messrs. 
Spencer and Sons have for some years had a high 
reputation for their steel castings. This branch of 
their business was specially taken up by them in 
1866, although they had for some years previously 
been in the habit of making simple castings in steel. 
Since the date just mentioned they have greatly 
developed this important branch, and they now 
turn out upwards of 1000 tons of steel gearing and 
general castings per annum, many of these castings 
being of a very complicated nature. On the 
sion of their visit on Tuesday last, the members 
of the Institution of Mechanical Engineers had an 
opportunity of examining a number of admirable 
samples of steel castings of various kinds which 
Messrs. Spencer had arranged for their inspection. 
Amongst these samples also was one of Fox’s 
corrugated flues constructed at Essen, of steel 
manufactured by Messrs. J. Spencer and Sons, this 
steel being of an exceptionally ductile quality. 
Another exhibit to be noticed was an example of 
Washeneys Smith’s patent stockless anchors, of 
which Messrs. Spencer are the sole makers. The 
distinctive features of this anchor are that it has no 
stock, and both are in the ground holding, 
instead of one arm. About 500 of these anchors 
have been made already, and they are used not only 
in Her Majesty’s Navy, but in the navies of various 
foreign governments. S« veral of the larger mari- 
time companies, such as the Cunard Company and 
Union Company, always specify them. The anchors 
are made of forged scrap iron. 

We give on page 134 a general plan of the New- 
burn Works, with the various shops lettered in 
approximately the order in which they were visited 
on Tuesday last. Passing through a trimming shop 
where a great varicty of steel castings were being 
dressed off, the visitors first examined the steel 
foundry A. The steel moulding shop covers an 
area of over 1649 square yards. At oneend of this 
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shop are the open-hearth furnaces, from which 
the main proportion of the castings are run. 

At the present time Messrs. Spencer have three 
open-hearth furnaces for the manufacture of steel 
by the Siemens- Martin process, these furnaces, which 
are respectively of 7 tons, 6 tons, and 2 tons capa- 
city, being capable of turning out 180 tons per 
week, while there are also two Siemens regenerative 
furnaces for pot crucibles, besides coke holes for 
the finer grades of steel, and eight converting 


furnaces for the manufacture of steel by the 
cementation of Swedish bar iron. These latter 


furnaces are capable of turning out from 15 to 2é 
tons each of steel per heat. On Tuesday last the 
visitors had the opportunity of seeing an 8-ton 
crankshaft cast from these furnaces. 

There are 24 gas producers supplying all the 
Siemens melting and reheating furnaces and dry- 
ing and annealing stoves, contiguous to which are 
six Lancashire double-flued boilers 30 ft. long, 
supplying steam to the rolling mill enzines, 230 
horse power, and high pressure engine for hydraulic 
accumulator, horse power, and steam ham- 
mers, &c. 

The steel foundry proper, which has been con- 
siderably extended since the visit of the Iron and 
Steel Institute in 1877, can now take rank as one 
of the foremost of its kind. Casting steel in forms 
was >ommenced generally here in 1866, though for 
many years previous simple shapes had been cast. 
The steel moulding shop is fitted up with hydraulic 
swing cranes and overhead travelling cranes up to 
12 tons carrying power, and Buckley and Taylor’s, 
and Scott’s wheel moulding machines. The drying 
stoves and annealing furnaces are heated by 
Cold band saw and lathes for cutting off the 
of castings are arranged in a side wing. 

Messrs. Spencer were early led to see the field 
of improvement there was before them in this 
branch of steel manufacture. They saw that if 
steel castings were to be largely employed in the 
constructive arts, they must have a greater duc- 
tility given to them than was being obtained, and 
they devoted their attention to the production of a 
material in this form which should satisfy any 
demands engineers might require as to strength 
and ductility. Such steel castings are now being 
made at Newburn, varying in tensile strength from 
28 to 50 tons per square inch, with corresponding 
elongations of from 3 per cent. to 25 per cent., 
showing the progress made in this direction, and 
the range of the material which may be selected 
by the engineer as best adapted for his work, 
and the extended and varied uses to which steel 
castings may now with safety be applied. Steel 
gearing is very largely produced here, for traction 
engines, rolling mills, spur and bevel wheels, &c. 
hydraulic cylinders, shot and shell, horn-blocks, 
axle-boxes, crossheads, locomotive disc wheels, tram 
and bogie wheels, and a great variety of general 
engineering castings. A locomotive crank axle—a 
steel casting not touched by the hammer—has been 
at work since the beginning of the year on the 
roughest work of one of our railways, and in due 
time we will report the mileage of this test. 
The volute shop adjoining is devoted to the pro- 
duction of volute conical and _ spiral springs. 
Messrs. Spencer were originally the sole manu- 
facturers of Baillie’s patent volute springs, and 
have recently brought out an improvemeut of this, 
which, while reducing the cost, makes a more 
regular and reliable volute. 

Adjoining the steel foundry isthe forge, marked 
B in our plan ; this department, which was built 
about six years ago, containing one 8-ton, one 5-ton, 
and one 2-ton double-acting steam hammer, all 
made by Messrs. Thwaites and Carbutt (now 
Thwaites Brothers), of Bradford. The furnaces in 
this department are all Siemens’ regenerator fur- 
naces, with the exception of two belonging to the 
hammer last erected, and the hammersare all served 
by hydraulic cranes. There are also in the steel 
tilting forge three steam hammers of 30 ewt. and 
under, while in the iron forge area Naylor's 30-cwt. 
and a Thwaites and Carbutt’s 15-cwt. hammers. 

In the new rolling mill at C and D are a three- 
high 14 in. rolling mill driven by a Corliss engine 
of 230 horse power, while an 18 in. train is just 
about completed. Here the Siemens spring steel 
is rolled and rounds for machinery, shafting, &c. 
In the forge steel forgings up to about 10 tons 
weight can be handled, and steel crankshafts screw 
shafts for marine engines, and crank and straight 
axles for locomotives, and wagon axles are made. 

Passing on to the older portion of the works, the 
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visitors next examined the fitting shop M, and the 
buffer smithy N, in which latter the manufacture 
of buffer cases was going on, some excellent welded 
work being produced. Beyond the buffer smithy 
are the spring shops, in which every variety of 
laminated, volute, conical, and spiral springs are 
made, and capable of turning out upwards of 
50 tons of blaring and buffing springs per week. 
The shops are fitted with complete machinery for 
preparing and fitting the spring plates, and testing 
the finished springs by either steam or hydraulic 
power, every spring being thoroughly tested before 
leaving the works. The steel used in making springs 
is either a Siemens-Martin steel especially made for 
springs, or spring steel made from converted 
Swedish bar iron, and occasionally, when specified, 
crucible cast steel. In this department Messrs. 
Spencer may be said not to have followed the times, 
the “demon of cheapness,” as Dr. Siemens puts it, 
having led to the enormous use of waste material, 
such as rail ends, &c., for the manufacture of 
springs, whereas Messrs. Spencer, still cling to their 
old experiences, that a good spring, one that shall 
not only stand the first initial tests but the sub- 
sequent rough work of railway life, will only be 
found by adhering to one uniform material spe- 
cially made for the purpose. In this department, 
also, the sharpening of files by Tighlman's sand 
blast process was shown in operation. 

The old mill at U contains a 10-in. train driven 
by an engine of the old locomotive type by Messrs. 
R. and W. Hawthorn, and adjoining this is the old 
waterwheel which we have mentioned as being 
originally put down by the late Mr. John Spencer. 
Close by also is the file-cutting shop, where th 
cutting of files isdone by hand. At V (see plan) 
are the converting furnaces, these being light cones 
for the conversion of Swedish bar iron into steel 
by the cementation process, these cones being of a 
capacity from 12 to 25 tons each per heat. The 
product of these furnaces, well known under the 
name of blister steel, is then broken up and melted 
into small crucibles for the production of the finer 
kinds of cast steel for tools, &¢., or the bars of 
blister steel are taken to the mill and rolled out into 
Swedish spring steel, a quality of spring steel which 
has a high reputation for durability. 

As will be seen from our plan on page 154 the 
works extend along the valley, and the various shops 
are on different levels, but they are all connected 
by rail with each other, and with the Scotswood, 
Newburn, and Wylam Railway. The service on 
the works lines is performed by a tank engine by 
Messrs. R. and W. Hawthorn, and by the very 
handy locomotive crane, constructed by Messrs. 
Black, Hawthorn, and Co., of Gateshead—which we 
illustrated and described fully on pages 312, 313, 
and 320 of our twenty-second volume. Altogether, 
notwithstanding the somewhat disadvantageous 
positions of the several departments, the works are 
provided with excellent means of intercommunica- 
tion and internal transport. A chemical laboratory 
is attached to the works, and here each charge 
of steel is analysed. One of Adamson’s testing 
machines is also provided for testing samples. 

Messrs. John Spencer and Sons are also blast 
furnace owners, their furnaces—two in number— 
being situated about one mile nearer Newcastle 
than the Newburn establishment. These iron 
works—the Tyne Hematite Iron Works as they 
are called—are the oldest in the North of England, 
and at them were made most of the castings for 
permanent way and rolling stock during the experi- 
mental days of Stephenson and Hedley. Some of 
the original patterns then used still exist, and they 
were shown to the members during their visit on 
Tuesday last. The furnaces are not at present in| last. 
At these works is an old beam engine constructed 
by Boulton and Watt in 1802, this engine having 
been used to drive a mill and forge. The beam of 
the engine showed several flaws and imperfections 
and it being considered unsafe, a spare one was 
sent to replace it. The faulty beam, however, 
stood the work, and still forms part of the engine. 


On the evening of Tuesday last the members 
were hospitably entertained at dinner at Jesmond 
Dene by Sir W. G. Armstrong, a large company 
being present. On the following morning, Wed- 
nesday, the meeting was resumed, the discussion on 
Mr. Marshall's paper being brought to a conclu- 
sion, and a paper “On Printing Machinery ° being 
read by Mr. Jameson, after which an adjournment 
was made to the office of the Newcastle Chronicle 





to witness the working of the machine which Mr, 
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iat had described. In the afternoon an 
excursion was made to the works of Palmer’s Ship- 
building and Engineering Company, at Jarrow, 
while in the evening the annual dinner of the 
Institution took place. The demands upon our 
space this week compel us to defer giving a 
detailed report of the proceedings at Wednesda 1y’s 
meeting, but we shall next week deal with them, 
and also with the proceedings of yesterday (Thurs- 
day) and to-day. In the meantime we may state 
that an announcement was made on Wednesday to 
the effect that Mr. Westmacott had been selected 
to next fill the office of President—an announce- 
ment which was very cordially received. We con- 
clude for the present by giving some brief notes 
on Messrs. Palmer’s works, visited last Wednesday 
afternoon, and where the members were most hos- 
pitably entertained at luncheon. 


PALMER’s SHIPBUILDING AND IRON CoMPANY’s 
Works, Jarrow. 

The works of Palmer's Shipbuilding and Iron 
Company, Limited, at Jarrow-on-Tyne, date from 
the year 1853, when Mr. C. W. Palmer, in conjunc- 
tion with his brother, the late Mr. George Palmer, 
laid the foundation of the enterprise. In the year 
1857 four blast furnaces were erected, while two 
years later rolling mills were added, and at the 
present time the company carry out the whole 
range of operations from the smelting of the ore 
to the conversion of the finished iron into vessels 
and their machinery. The works at Jarrow thus 
hold a unique position amongst English shipbnild- 
ing establishments, which with this exception are 
dependent upon other works for their supply of 
raw material. 

The works at Jarrow were transferred to the 
yresent limited company in 1865, Mr. C. M. Palmer 
ree the chairman of this company, and still 


retaining, we believe, a large interest in it. A few 
years ago, about the commencement of the recent 


bad times, the prospects at Jarrow were far from 
being so bright as could be desired, but about five 
years since the company secured the services of Mr. 
John Price as general manager, and under his 
energetic and able control, the works have not only 
recovered lost ground, but have made great and 
steady progress. So much is that the case that in 
1879 there were turned out at Jarrow 36,080 tons 
of shipping, a total exceeding by 6000 tons the 
production of any previous year, while in 1880 the 
total rose still higher, it being no less than 38,117 
tons, an amount which will give an idea of the 
enormous resources of the establishment. 

The works are situated about six miles below Tyne 
Bridge, and cover an area of nearly 100 acres, while 
they have a river frontage of about 4000 ft. The 
plan which we publish on page 131 will give a good 
idea of their general arrangement. 

The ore smelted is derived from mines at Port 
Musgrave, near Whitby, and is brought to the 
works by sea, an inclined plane worked by a 
stationary engine being employed to raise it from 


the river wharf to the railway level. Coke and 
coal are brought to the works by the Pontop and 
Jarrow Railway from Marly Hill and _ other 
collieries in Durham and Northumberland, the 


coke being stored at the works in a hopper capable 
of containing 1500 tons. From the bottom of this 
hopper the blast-furnace barrows are filled through 
sliding doors. 

There are three blast furnaces of the close-topped 
Cleveland pattern, these furnaces being 85 ft. high 
by 24 ft. in diameter at the boshes, and 8} ft. at the 
hearth. The make of the three furnaces is about 
1400 tons of pig per week, about three-fourths of 
which is used up on the works. The ore is calcined 
before smelting, there being a dozen kilns for this 
purpose, and the blast furnaces are worked with 
blast at a temperature of about 1100 deg. heated in 
fifteen cast-iron pipe stoves. The furnaces are sup- 
plied with blast at 5 lb. pressure by a pair of “ horse 
head” beam engines with 50 in. steam cylinder and 
100 in. blowing cylinders, the stroke being 9 ft. 
There are also two other single engines of a similar 
type but they are not now at work. 

The forges, which contain 80 puddling furnaces, 
are capable of producing 1000 tons of puddled bars 
weekly. There are two forge engines, each having 
a 36-in. cylinder, the stroke of one engine being 
4 ft., and that of the other 5 ft.; each engine 
drives a roll train and four pairs of 22-in. rolls. 
There are also two plate mills, each with two pairs 
of 24-in. rolls reversed by clutch and crabs, and in 
connexion with these are ten mill furnaces, this 
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portion of the plant being equal to turning out 
1200 tons of finished boiler and ship plates weekly. 
A third plate mill with four pairs of rolls and 
driven by an engine with a pair of 30-in. cylinders 
with 4-ft. stroke is also capable of turning out 300 
tons of plates per week. There is also a bar mill 
capable of producing 120 tons per week, this mill 
having two pairs of rolls, and being driven by an 
engine with 24-in. cylinder. Besides the mills 
alre: ady mentioned, there is also a large angle-iron 
and bar mill capable of rolling the largest angle 
irons used in the trade, this mill being driven by a 
single engine with 36-in. cylinder and 4 ft. stroke, 
while lastly there is also a sheet mill ia the forge. 

In connexion with the rolling mill and shipyard 
there is an extensive plant of circular saws, shears, 
punching and straightening presses, and other 
tools. 

The position of the engine works is shown in our 
plan. In thisdepartment from 30.to 40 pairs of 
marine engines with their boilers can be turned out 
annually. The department produces its own forg- 
ings and iron and brass castings. In the machine 
shop of this department are some excellent tools, 
and amongst them are specially noticeable a fine 
lathe weighing 80 tons and made by Messrs. Muir 
and Co., ‘of? Manchester, and a well-designed side- 
planing machine by Messrs. Thomas Shanks and 
Co., of Johnstone. Amongst the engines in pro- 
gress in the erecting shop are a pair of tandem 


compounds with cylinders 27 in. and 62 in. in 


diameter with 6 ft. stroke, and a pair of interme- | 
| each adapted for turning out heavy work, but there 


diate receiver compounds with cylinders 38 in. and 
70 in. in diameter with 4 ft. stroke. A number of 
other engines are also in course of erection. In} 
connexion with these engines we noticed an inge- | 
nious arrangement of piston bolt and nut devised | 
by Mr. Gibbs, the manager of this department. 
These bolts we hope shortly to illustrate. 

In the boiler-shop of this department (see plan | 
on page 131) vertical rolls were first used for bend- | 


| ing boiler plates, this being a mode of dealing with | 


heavy plates which has 
adopted in marine boiler works. The 
these vertical rolls suggested itself at Jarrow 
at a time when the firm had under consideration 
the question whether they should weld their 
boiler plates or (being manufacturers of their own 
iron) should roll them as long as possible. In 
dealing with excessively long plates by the ordi- 
nary bending rolls a difficulty was experienced 
from the necessity of supporting the plates, and it 
was then suggested by their Mr. Gibbs that vertical 
rolls should be employed ; such rolls enabling the 
plates to rest on their edges on the ground during 
the process of bending, and thus simplifying the 
whole operation. In accordance with this sugges- 
tion, a set of vertical rolls was made for the Palmer 
Shipbuilding and Engineering Company by Messrs. 
Scriven, of Leeds, and these rolls have ever since 
been in uninterruped operation. We give on 
page 135 a perspective of these rolls from which 
their construction will be readily understood. 
There are, as will be seen, three rolls, two 
being at a fixed distance apart, and 
together, while the position of the third 
roll is adjustable in the usual way according 
to the degree of curvature to be given to the plate 
operated upon. The arrangement for adjusting 
the position of the third roll is clearly shown in our 
engraving. The two fixed rollsare geared together 
not only at their upper ends as shown, but also 
below the bedplate, which is level with the floor of 
the workshop. They are also geared below the 
floor level to a spur wheel on a short vertical shaft, 
which carries a bevel wheel at its upper end, this 
bevel wheel being geared into by a bevel pinion 
fixed on a continuation of the crankshaft of the 


now been extensively 


small engine by which the machine is driven, this 
engine being fitted with reversing gear. In the 


case of the rolls at Jarrrow this engine is not 
employed, the rolls being driven from the main line 
of shafting by open and crossed belts. 

In dealing with the enormous plates now used in 
marine boilers, the procedure at Jarrow is as 
follows: The plate having been planed on the 
edges ae punched and the lap corners planed 
off, is moderately heated, and is then set in 
the rolls to a curve marked on the floor of 
the shop, the arrangement of rolls enabling this 
to be done with great facility and exactness. As 
the sheet plates are thus prepared, one ring is placed 
above the other, and the whole bolted ready to be 
transferred to the drill, after which it is taken to 
pieces and sent to the boiler-erecting shop to be 





use of | 


finally rivetted together. For rivetting, Tweddell’s 
hydraulic rivetter is largely used. It is now 
the general practice at Jarrow to construct 
their marine boilers of ordinary size with two 
plates only in each ring, and instead of making 
ordinary boilers three rings in length, they are 
now commencing to make them in two rings, the 
number of longitudinal butts being thus reduced to 
four instead of twelve, as formerly, while apart 
from the connexions with the ends, there is but 
one circumferential seam. This is a most decided 
advance, but without the vertical arrangement of 
bending rolls it would be almost impracticable to 
deal with the enormous plates which the improved 
system of construction necessitates. These vertical 
bending rolls are now being adopted in nearly all 
the large works making marine boilers, and the 
arrangement is such a useful one that the fact of 
its having originated at the Jarrow works is well 
worth putting on record. 

In going through this boiler shop the visitors had 
a good opportunity of seeing the size to which 
marine boilers are now attaining, there being in 
progress some double-ended boilers 16 ft. 6 in. in 
diameter by 20 ft. long, each ring being made of 
three plates only. These boilers are being made 
wholly of steel, and they are for a working pressure 
of 90 lb. per square inch; each boiler when finished 
will weigh no less than 80 tons, and the two boilers 
are expected to supply the steam required for indi- 
| cating 3000 horse power. 

The steam hammer forge and the foundry are 


is nothing about them calling for special remark. 
The foundry is well supplied with power travellers, 
one of these being capable of lifting weights up to 
25 tons. 

At the east end of the company’s works (see plan 
|on page 131) is the shipbuilding department which 
| contains the largest graving dock on the coast, and 
also a very fine patent slip which has just been 
/newly fitted with hydraulic hauling gear. The 
building slips are nine in number, while the com- 
pany has in addition four slips at the branch of the 
works at Howden on the opposite side of the river. 
The building slips at Jarrow will take in all kinds 
of vessels up to 500 ft. in length, while in conjunc- 
tion with those at Howden they are cap2ble of 
turning out 50,000 tons of shipping annually, so 
that there is still ample accommodation for increas- 
ing the enormous turn out of last year which we 
have already recorded. In conclusion, we may state 
that the works employ altogether about 7000 hands. 

We must now conclude our notice of the New- 
castle meeting forthis week. The papers read yester- 
day were: “ On some Recent Improvements in Lead 
Processes,” by Mr. N. C. Cookson; “On a Feed 


| Water Heater for Stationary and Locomotive Pur- 


poses,” by Mr. George E. Strong; “On Iron and 
Steel as Constructive Materials for Ships,” by 
Mr. John Price; and “On Slipways,” by Mr. 
William Boyd. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDL¥SBROUGH, Wednesday. 
The Cleveland Iron Market.—Y esterday there was a 
large attendance on ’Change at Middlesbrough, but very 
little business was done. Following the Glasgow market 
Middlesbrough was weaker, and while sellers asked 37s. 
per ton for No. 3 Cleveland pig, buyers only offered 
36s. 9d. for that quality. The production of pig iron is 
still in excess of the demand, und stocks are large. Ship- 
ments are, however, satisfactory. During the month of 
July the shipments of pig iron from Middlesbrough 
amounted to 87,595 tons as compared with 82,306 tons in 
the same month last year. No fewer than 21,535 tons of 
pig iron were sent to Scotland last month. Messrs. Connal 
and Co., the warrant storekeepers here, had a stock in store 
on Tuesday amounting to 184,510 tons. This is au increase 
of 982 tons since Tuesday of last week. 


The Finished Iron Trade.—In all branches of the 
finished iron trade there is continued activity. The mills 
and forges are in full operation, and the number of men 
now engaged in the iron works of the North of England is 
very large. Plates are quoted 51. 17s. 6d. to 61. per ton, 
bars 51. 12s. 6d., angles 5/. 7s. 6d. to SI. 10s. f.0.b. at 
makers’ works. 


The Coal and Coke Trades.—There is no aiteration in 
me and coke trades. Collieries and ovens are working 
well. 

The Late Mr. Bolckow.—It is now arranged that the 
statue to the late Mr. Bolckow, the founder of the great 
firm of Bolckow, Vaughan, and Co, the pioneers of the 
Cleveland iron trade, sball be unveiled at Middlesbrough in 
September, or early in October. It is expected that the 
Duke of Connaught will accept an invitation to unveil the 
statue. There is a movement on foot to raise subscriptions 











for the purpose of erecting a statue to the late Mr. John 
Vangkan. 
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HYDRAULIC FLANGING 


AND 


STRAIGHTENING 


MACHINE: TWEDDELL’S 





SYSTEM. 


CONSTRUCTED BY MESSRS. FIELDING AND PLATT, ENGINEERS, GLOUCESTER. 



































Boiter plates have been successfully flanged by 
hydraulic pressure for many years past, and we have 
frequently referred to hydraulic flanging machines in 
these columns. Their construction has hitherto rendered 
it necessary to make dies and blocks capable of flanging 
the plate in one operation or squeeze, this entailing a 
considerable outlay in blocks and matrices ; consequently 
up to the present these machines are chiefly used cither 
by railway companies, such as the London and North- 
Western Railway Company, Crewe, the North-Eastern 
Railway Company at Gateshead, or such leading firms 
of locomotive builders as Messrs. Beyer, Peacock, and 
Co., Manchester, Neilson, and Co., Glasgow, &c. 

In agricultural locomotives, although the work is not 
80 heavy, there is a very large output and a great repeti- 
tion of parts, consequently we find that engineers 
making this class of machinery are extensive users of 
hydraulic flanging presses. Messrs. Marshall, Sons, and 
Co., of Gainsborough, were the first firm in this country 
to adopt them, and the excellent work turned out by 
them and also by Messrs. Garrett and Sons is well 
known, 
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In no case is good flanging more necessary than in 
marine boilers, and no firm has a higher reputation for 
this class of work than the Wallsend Slipway Company, 
of Newcastle-on-Tyne. The very complete and careful 
experiments relative to steel boilers made at this com- 
pany’s works, were fully described by Mr. Boyd, their 
managing director, in the paper read before the Institu- 
tion of Mechanical Engineers some time ago. Having 
once satisfied themselves that steel was suitable for 
marine boilers, the firm turned their attention to im- 
proving the machinery for working it. As has been 
recently stated by Mr. Mare Berrier Fontaine, Mr. 
Tweddell’s system of hydraulic machine tools has in| 
France proved peculiarly suited for working in steel. | 
All the rivetting at Wallsend is dene on Tweddell’s 
system, and the flanging and straightening machine we 
now illustrate is another application of the system to} 
shop tools. The first object being to reduce the cost of 
the dies and blocks, it was decided to flange the plates 
gradually, or step by step, following as nearly as possible | 
to the process of hand flanging. The annexed diagrams | 
show the mode of working, and the two perspective | 


| of the boiler front for which tho plate is intended. 


drawings show the machine as in use at the Wallsend 
Slipway Company’s works. 

We will suppose it is required to flange the front or 
back end plate of a marine boiler, and the plate to be of 
steel and 13 in. thick, with a flange 7$in. deep. In 
Fig. 3, A is astandard attached to the bedplate B B; the 
former carries three hydraulic cylinders C, D, and E, and 
to the latter is fixed the small block F, and when large 
circular plates are being flanged the centre pinG. The 
plate having been heated for a length of from 4 ft. to 
5 ft. along its edge, is placed on the block F, which is 
merely a segment of a circle witha radius equal to — 
On 
the plate being placed on this anvil or block, the hydraulic 
ram C is lowered down upon it; this acts as a ‘‘ vice” or 
holder-up and prevents the plate being dragged forward, 
when it is turned over, as shown in Fig. 3, by tho 
descent of the ram D. This ram carries a specially 
shaped tool for turning the edge of the plate over the 
end of the block or anvil. This operation being finished, 
the ram D is again raised to the position shown in Fig. 3, 
and the vice ram also being released the whole plate H 
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js turned round on the centre pin G, and thus presenting 
a further Jength to be tarned over ; the above operation 
is repeated until the whole length heated is flanged. 

Up to the present the length flanged in one heat is 
4{t., but this could easily be increased to 5 ft. or 6 ft. if 
the heating furnace were made long enough. As soon 
as the whole length is turned over, the plate is again 
turned round on its centre G, and the ram D being raised 
up out of the way, the horizontal ram E, fitted with a 
hammer head, then advances and straightens and squares 
up the flange against the anvil P, thus completing the 
operation. ; ae 

It is evident from this description that the block or 
anvil may be made to suit any irregular shape of plate, 
and when the flanges are straight, of course the centre 
pin G is not used ; it will be seen in the perspective view 
that at Wallsend this pin is arranged in a temporary but 
very efficient manner, There is, however, a great deal 
of flanging in marine boilers, in addition to the boiler 
shell fronts and backs. 

Fig. 4 shows another combination. Supposing it is 
wished to flange a turned plate, such as a dome end, or 
to flange a front end plate to receive the furnace tubes, 
this is done as follows: The two vertical hydraulic 
rams © and D are coupled together (see Fig. 2), the 
upper block or flanging die serving as the crosshead, 
the lower block or matrix N is placed on the bedplate B, 
and the flanging is done in the usual way. 

It will be observed that this system not only effects an 
immense saving in the cost of blocks and dies for very 
large or irregular work, but for this class of flanging it 
avoids the present outlay for a large heating furnace. 
The machine itself also is much cheaper, the cylinders 
of course being smaller owing tothe work being done by 
several efforts instead of in one. The actual results, so 
far as the quality of the work is concerned, are excel- 
lent, and the economical results are also most satisfac- 
tory. 

To a certain extent the machine at present is not 
favourably placed for economical working, and it will 
shortly be removed into the new boiler shop of the 
Wallsend Slipway Company; but the results up to now 
are, that it can do a given quantity of work in less 
than half the time, and at half the cost of the same 
when done by hand. The quality of the work, more- 
over, is much superior to hand work, and there is a 
great saving in fitting and putting the boilers together. 

The machine is very complete and well arranged, and 
is creditable to the manufacturers, Messrs. Fielding and 
Platt, of Gloucester, who, with Mr. Boyd, are co-patentees 
with Mr. Tweddell, to whose well-known system this is a 
most valuable addition. 


THE “POLYPHEMUS.” 
To THE EDITOR OF ENGINEERING. 
Srr,—In your issue of 8th July you gave illustrations of 
the construction of the Polyphemus which at once attracted 


Fig.1 
_ 











Le ngludinal Section 


From that day to this I heard no more about it although 
the following year I read a paper before the Institution of 
nee Architects (published in vol. ix. of their Transac- 

ions). 

Isend herewith a copy on a reduced scale of the design 
which I have above mentioned, and I think it fully justifies 
my assertion that the leading idea of the design of the 
Polyphemus is the same as mine. 

It istrue that in the Polyphemus torpedoes are intended 
to be used, whereas in my design submarine artillery was 
the offensive weapon, but the essential feature of the 
design is what is called the turtle-back deck. In my paper 
read before the Naval Architects in 1868, I said, ‘*‘ The 
design is based upon two principles, the first being that of 
oblique surfaces opposed to shot for defence, the second 
that of submarine artillery.’’ So far as I know, I was the 
first to apply these principles to the construction of a ship 
of war. Whether my design, as submitted to the Admiralty 
in 1867, was better or worse than that now adopted in the 
Polyphemus, it is not for me to say. I will, however, point 
out two points in which in my judgment my design is 
preferable. First, it is a very powerful turret ship as well 
as a submarine battery. It has two turrets capable of 
carrying very heavy guns. The Polyphemus carries only 
torpedoes and small Nordenfelt guns. Second, my design 
affords excellent accommodation for officers and crew, and 
a spacious deck. In the Polyphemus such accommodation 
as there is, is below the turtle back. There the crew and 
officers are to live in an artificial atmosphere and by 
artificial light. As you say in your article of July 8, ‘‘ The 
103 men who form the crew may manage to live in the 
limited spaces allotted them forward on the main deck, but 
they will be barely comfortable, notwithstanding the 
elaborate ventilators both for conveying in fresh air and 
for removing foul air which pass along overhead and con- 
siderably limit the area over which it is possible to stand 
upright. The officers also will fare but little better in 
their quarters on the main deck aft; their accommodation 
is not luxurious. The round turtle-back form of the upper 
deck indicated on the midship section is preserved forward 
and aft, indeed it is sharper towards the extremities, so 
that out towards the sides of the living deck, both forward 
and aft, it will be impossible to stand upright.’’ 

It is difficult to imagine anything more horrible than a 
cruise in such a vessel, and certainly the comfort, health, and 
happiness of our gallant seamen are no unimportant matters. 
It is quite true that in my design the above-deck accommoda- 
tion would be considerably damaged in action; but what 
ofthat. If it were clean shot away, or smashed to pieces, 
the ship would still be at any rate as comfortable as the 
Polyphemus in her normal state, and after the action 
damages could be very easily and speedily repaired. 

I will not enter into the question as between torpedoes 
and submarine guns. I think the latter are preferable if 
you can get alongside your enemy. They are far safer, 
far less expensive, and equally effective. 

In the discussion which took place on the 3rd of April, 
1868, at the Institution of Naval Architects on Admiral 
Halsted’s paper, which was read immediately after mine, 
remarks were made about the great length of the turret 
ships proposed by him. 

Mr. Barnaby said, ‘‘ We may suppose that to use the 
principle proposed (by Admiral Halsted) we shall probably 
get ships 500 ft. or 600 ft. long. Now I can imagine that 



































my attention. In an article inthe Standard of 15th JuneI 
had previously learnt something about this vessel, inter 
alia, that her design was described to the House of 
Commons by the late Mr. Ward Huntin March, 1877, who 


then gave the credit of the idea to Sir George Sartorius, | 


adding, however, that ‘‘ we [the writer of the article] be- 
lieve the gallant admiral is not disposed to recognise the 
Polyphemus as a true embodiment of bis ideas.’’ 

I have no wish to detract from any credit which may be 
due to Sir George Sartorius or any one else, but I beg to 
say that the leading idea of this vesselis mine, and that I 
submitted it to the Chief Constructor of the Navy in 1867, 
and that it was favourably reported on and recommended 
for serious consideration. 





| an enemy who had the power which Mr. Longridge has 
been showing us here this morning, and who was able to 
use it, would like nothing better than that we should spend 
| our money on ships of that kind.”’ 

This was the only remark that was made at that meeting 

| on my proposal, and having failed both with the Admiralty 
and the Institution of Naval Architects, I was, as the saying 
is, “‘ shut up.” 

I am not going to criticise the details of the Polyphemns 
as ship construction. It would be impertinent in me to do 
so, but there are at least two points which as a mechanician 
strike me as monstrous ; one is the proposed ram head, as 
it is called, for closing the bow torpedo port; the other is 
the su-called detachable ballast. I think I need not occupy 
your space nor waste your readers’ time in discussing these 
abortions. 

| Isent tothe Admiralty in 1867 two designs, one for a 
seagoing monitor, which is the one shown in the sketches 
| sent herewith. It is rather a curious coincidence that the 
| length and breadth of beam of this design were exactly 
those adopted in the Polyphemus, viz., 240 ft. and 40 ft. 
respectively. 
My ship was proposed to be armed with one bow and 
| four broadside submarine guns, 10 in. or 12 in. calibre, and 
two turrets 20 ft. to 25 ft. in diameter 
The Polyphemus is simply armed with four torpedo 
ports and Nordenfelt guns in the turrets. The other 
design which I submitted to the Admiralty was solely for 
harbour defence, and carried one large submarine gun in 
the bow only. The following were the proposed dimen- 


§:0nS: 


ft. 
Length between perpendiculars ~ 180 
Breadth, extreme... ooo ooo 32 
Draught of water... ooo - 14 
Tonnage, B.M., tons 875 


Three or four such vessels, which need not have any 
excessive speed, would, as harbour defences, be more than 
a match for the heaviest ironclad afloat, and the cost would 
be comparatively insignificant. They would be short, 
handy, and invulnerable, and the only safety for the 
enemy would be excessive speed utilised in running away. 

I am, Sir, your obedient servant, 
J. A. LONGRIDGE. 

15, Great George-street, Westminster, July 28, 1881. 


THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
Address of the President, Mr. E. A. CowPEr.* 

GENTLEMEN,—I feel that we, as members of the Institu- 
tion of Mechanical Engineers, on revisiting our brother 
members and friends here in Newcastle, after an interval 
of twelve years, come as it were to one of our natural 
homes ; certainly to the home of one of the greatest engi- 
neers that England has ever produced, and the birthplace 
of the locomotive, which has done more than any other 
improvement of our age to lessen the cost of materials to 
the men who have to use them, and therefore to cheapen 
and extend production in the most wonderful manner. 

It seems but a few years ago since George Stephenson, ata 
meeting in 1847, proposed the resolution that the Institu- 
tion of Mechanical Engineers be formed. He was strongly 
supported by a large number of the mechanical engineers 
of the country, and [ had the honour of seconding the 
resolution that he be our first President. 

The intention was, that engineers, from all parts of the 
country, should join to form a pane ee body, capable of 
discussing and judging of all mechanical subjects and 
appliances. 

In this the Institution has been eminently successful, and 
it numbers among its members, mechanical engineers in 
every large town in the country, and is ever increasing in 
strength and importance. 

I have said that it seems but a short lifetime, from the 
birth of the Institution, and the presidentship of “old 
George,’’ to the present time; but the interval of time 
since our last visit to our good friends here seemed but 
such a very few years, that one was really tempted to con- 
sider if we were not trespassing a little too soon on their 
kindness; but I think (and I speak to our numerous 
members visiting Newcastle) they will find, that the very 
kind and pressing invitation that we received last year to 
come here on this occasion was really one of such a hearty 
and hospitable character as to preclude any idea of our hesi- 
tating to accept it in the same hearty manner in which it was 
presented. The number of members who have signified 
their intention of coming here is much larger than usual 
on such occasions, being over 300. 

The last twelve years have been marked by many ve 
important changes, whilst low prices have generally ruled. 
Amongst other canses of fluctuations in demand and supply 
(and consequently in values), must be mentioned the occur- 
rence and the threatening of foreign wars, which disturbed 
the course of commerce greatly for some years, Such causes 
must be considered as extraneous to the sphere of influence 
possessed by good or bad manufacturing or engineering. 

In certain cases, no doubt, the demand for improved 
war material and implements called forth that talent and 
energy for which Englishmen ought always to be celebrated ; 
and greatly improved arms were produced, and nowhere in 
gieater perfection than in this very neighbourhood. 

Now I am not one of those who look upon the very great 
expense of improved war material and implements as an 
unmixed evil for this country ; for it se happens that we 
can better meet such outlay than any other nation, and 
thus our wealth gives rise to greater power and security 
than our neighbours possess ; while seeing that we are not 
an aggressive nation, such power tends materially at once 
to - progress of this country, and tothe peace of the 
world. 

Having referred briefly to one cause of disturbance to 
the progress of mechanical engineering, allow me to name 
another, which at the present moment is occupying thought- 
ful men to a considerable extent. I refer, of course, to the 
arbitrary imposition of duties and bounties for the pro- 
fessed object of protecting manufactures, whilst in fact they 
constitute taxes on a nation, for the benefit of a few indi- 
viduals. 

In some countries excessive duties have been imposed, 
as against our manufactures, and it is even proposed to 
increase them ; whilst in other cases, bounties are actually 
paid out of the public purse to men engaged in a particular 
manufacture, on tkeir exporting to this country certain of 
their wares, as for instance beet-root sugar. 

One extremely significant lesson, resulting from high 
duties (which it may be hoped will not be thrown away upon 
the American public), is, that whereas our cousins on the 
other side of the water used to build almost all the American 
‘*liners’’ of wood, they now find that, with their excessive 
duties against the importation of iron and steel from Eng- 
land, they cannot compete with English iron and steel 
shipbuilders and marine engineers. This is one of those 
damaging effects naturally produced by excessive protec- 
tive duties; which, whilst they enable American iron- 
masters quickly to realise enormous fortunes, drive the 
American merchants to purchase English ships, or entrust 
their merchandise in English bottoms, as it is impossible 
to maintain protective duties at sea. I cannot here avoid 
remarking that American ironmasters are extremely quick 
in adopting any improvement that will increase their 
‘‘make,”’ and reduce their fuel account: if proof were 
wanting, the fact of an American blast furnace producing 
1200 tons of iron a week from a 20 ft. bosh might be cited. 




















* Delivered at the Newcastle meeting, August 3, 1881. 
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Whatever fluctuations have occurred, it is now pretty 
clear that several foreign nations have settled down to 
cultivate and extend their manufactures, and we are 
brought face to face with the fact (which has now been 
for some years growing to its present importance) that 
many articles which in years gone by we thought it to be 
our especial province to supply, are now produced in the 
very countries requiring them. 

I need hardly name locomotives, steel rails, stationary 
engines, rolled girders, bar iron, pig iron, and castings 
geverally. 

Even Spain is awakening to the advantage of producing 
hematite iron from her own excellent ores, with English 
and Welsh coke carried out in the same ships that bring 
Spanish ores to this country. 

Now with regard to the possibility of any foreign nation 
eclipsing us in our manufactures—I mean in some of those 
manufactures which seem most naturally to belong to us, 
and for which we have special facilities—I would say at 
once that any such successful rivalry on their part is far 
worse than the effect of any duties, even if they be pro- 
hibitive ; for it means rivalry in the markets of the world, 
and possibly in our own markets here at home. 

Of course if low prices are likely to rule, as they have 
done now for some years in most departments of mechanical 
engineering (though I am one of those who look forward to 
some improvement), it behoves us to put our house in 
order, and see in what way we may be enabled to manu- 
facture better and with greater economy ; and it is a fact 
we all admit (if our practice does not always accord with 
it), that if we manufacture better, we are sure to manu- 
facture cheaper. 

When I speak of “‘ mannfacturing,”’ in contradistinction 
to ‘‘ making by hand,”’ or entirely by rule of thumb, I 
mean the producing a material, or article, or finished 
machine, of better quality, more uniform, of better finish, 
made more accurately to gauge, more economical in action, 
and, by the aid of invention, simpler and more effective 
generally. 

Now mechanical engineering is of such extreme import- 
ance, in advancing civilisation, that it is most essential that 
its progress should be rapid and unimpeded. I wish, there- 
fore, to note the great influence upon the material iuterests 
of the world, exercised by the improvements that have been 
made in the past twelve years even, as an incentive to all 
of us to reach forward to further improvements and dis- 
coveries in the future. 

Perhaps the very large increase in steam shipping, and 
the change from sailing ships, and paddle steamers, to 
screw steamers, has been one of the greatest improvements 
of recent times, and it is none the less real or important 
from having been gradual, while the result to this neigh- 
bourhood has been most beneficial. This change has teen 
due in great measure to the introduction of very economical 
marine engines, chiefly of the compound type, together 
with better boilers carrying a higher pressure. The speed 
and regularity of ocean steamers has also greatly improved, 
and one small scientific improvement has added much to 
the safety of traversing such seas as the Atlantic at a high 
speed—I mean the careful and continual use of a good 
thermometer, to ascertain constantly the temperature of the 
sea water at the surface. For, if an iceberg is floating 
within a quarter of a mile (or even half a mile if the sea 
is pretty smooth), the surface water will be several degrees 
colder than the rest of the sea; since the very cold fresh 
water, resulting from the melting iceberg, floats on the top 
of the sea water for some distance. 

No doubt the use of iron, and now of steel, has con- 
tributed most largely to the increase of shipbuilding in 
this conntry. Good arrangements of water ballast have 
also proved very useful; and steam cranes and arrange- 
ments for loading and discharging cargo have greatly 
promoted the use of steam colliers, enabling them to make 
more voyages in the year. 

Whilst speaking of the speed of ships, I must not omit 
to notice the very high speeds first obtained by Mr. 
Thornycroft on the Thames from torpedo boats and other 
small craft. To those who enjoy, for the first time, a run 
at twenty or twenty-two miles an hour in a small boat, the 
sensation is really a novel one. The voyage of Mr. 
Perkins’ little boat, the Anthracite, safely across the 
Atlantic and back again, is also one of those remarkable 
performances that are well worthy of note. I trust we 
shall have a good discussion on Mr. Marshall’s and Mr. 
Price’s papers upon these subjects. 

Closely connected with marine engineering, is the great 
improvement in the economy of stationary engines, which 
has become more fully developed during recent years, both 
in reference to water works engines and factory engines. 

In aid of stationary engines, ‘‘ surface evaporator con- 
densers’’ have been found very useful, particularly where 
the supply of water is very limited; and at water works 
it is now very common to pass the whole water pumped 
through a surface condenser, thus giving a good vacuum 
without the expenditure of any water, and with the result 
of only raising the temperature of the water a very few 
degrees, on account of its large volume. 

Locomotives have shared to some extent in the general 
improvement in machinery. The boilers are better made, 
and are safer at the higher pressures now carried than 
they were formerly with a lower pressure. Several new 
valve gears of great promise have been brought forward, 
both for locomotives and marine engines. 

Amongst them Joy’s motion should be again noticed, and 
I have in my hand a note from Mr. Webb (whom I am 
sorry to say cannot be with us for a day or two), in which 
he refers to his promise of last year to report on the sub- 
ject to the members. He says: ‘‘ The engine has been at 
continuous work ever since the Barrow meeting, and has 
run 30,273 miles; we had it in for examination on the 
18th inst., and found the motion practically as good as the 
day it went out of the shop, more especially the slides, 
about which so many of the people who spoke at the meet- 








ing seemed to have doubts. I do not think you could get a 
visiting card between the slides and the blocks; in fact, 
the engine has been sent out to work again having had 
nothing whatever done to it. The first thing of course 
that will require doing will be the tyres: as faras I can 
see nothing else will want doing for some time.’’ 

Automatic continuous brakes are now coming into use, 
adding greatly to the safety of railway travelling ; indeed, 
it has for some time been obvious that with the higher speed 
and greater number of express trains, some more powerful 
means of stopping quickly than the old guard’s brake van 
has become absolutely necessary ; and the advantage of 
being able to stop a quick train in 250 yards is self-evident. 

Improvements have been made in the direction of 
insuring greater safety on railways during the last dozen 
years, as the ‘‘ block system’’ has become general, and 
interlocking of signals and switches, and the use of switch 
locks, &c., have become the rule instead of being the 
exception. 

A very fine engineering work has now been accomplished 
in America in reference to navigation: I allude to the 
deepening of the channel at the mouth of the Mississippi 
through the training of the river by jetties and banks. In 
consequence, ships of large size may now go up the river 
(there being plenty of deep water above the mouth), and 
bring down grain cargoes, without the expense and incon- 
venience of transhipment, thus reducing the freight of corn 
to this country. This great improvement is the work of 
Captain Eads. A somewhat similar improvement was the 
blowing up of about 50,000 tons of rock from the bed of 
the river, at the narrow pass of Hell’s Gate, near New 
York. It is to be hoped that these good examples may 
spur on our friends on the Continent to improve their 
harbours, so that large channel boats may cross with com- 
fort to the passengers, thus avoiding the excessive expense 
that a tunnel would involve. 

Great improvements have been made in the illumination 
of lighthouses by oil lamps ; a light equal to 1300 candles 
has been produced by Mr. Douglass, of the Trinity House, 
and now two such lights will be placed one above the other, 
where required. 

The electric light has made such numerous and rapid 
strides that it is impossible even to notice its various appli- 
cations ; but on the one hand the lighting by Dr. Siemens of 
four miles of dock frontage at the Albert dock of the London 
and St. Katherine Dock Company, together with the rail- 
way behind the warehouses, and the warehouses and ships 
themselves, and on the other hand the elegant and steady 
domestic light of Mr. Swan, are excellent examples of the 
two extremes in this department. I believe we shall have 
the pleasure of closely observing the Swan light during our 
visit here. The lighthouse electric light is also a noble 
application of the great power of a single electric light on 
the are principle. The most powerful electric light in the 
world is situated near here on the coast, between the Tyne 
and the Wear. Itis possible, and even probable, that one 
of the great uses to which electric force will be applied 
eventually, will be the simple conveyance of power by 
means of large wires, and as a higher percentage of power 
is gradually being realised, this method will become more 
economical. I may mention that 60 per cent. has already 
been obtained. 

You may perhaps think that I have delayed too long the 
mention of the extremely valuable invention of Messrs. 
Thomas and Gilchrist, by which a very large field of iron- 
stone is now, for the first time, made available for the 
purposes of making good steel by the Bessemer process. It 
is an invention that bids fair to make very considerable 
alterations in the steel-making trade, and in the hands of 
Mr. E. Windsor Richards it has been made a great success, 
whilst in Germany there are several works also using the 
process largely. 

Mild steel is now being used to a great extent for the 
construction of steam boilers as well as of ships, and in 
steel castings for a variety of purposes, such as spur wheels, 
frames of portable engines, manhole door-frames, &c. 

Amongst the uses to which steel may be put (and as I 
think, with advantage) is the manufacture of steel sleepers 
in place of wood. I trust steel will soon be put to such 
use in this country, as it would have the effect of creating 
a demand equal to that for rails ; and it is a very encourag- 
ing fact that there are now, or rather there were already, 
when I was at Diisseldorf, in 1880, 70,000 tons of iron or 
steel railway sleepers in use in Germany. Mr. Webb, of 
Crewe, has exhibited a very promising arrangement of 
sleepers and fastenings, to be made either of iron or steel. 
I think steel sleepers should also be used for tramways. 

If now some clever ironmaster could only accomplish 
the task of making a good ‘“‘ street pavement’’ of cast 
iron, the increased demand for pig metal would be enor- 
mous ; and I do not think we are very far off from seeing 
it done. It has nearly been accomplished already, by 
several different modes of construction; and there are 
very many streets where the luxury of wood pavement 
(which wears very rapidly) cannot be afforded, and where 
macadamising will not stand the wear and tear of the 
heavy traffic. 

the use of ingot steel, or very mild steel, for making tin 
plates is now an established thing, and manufacturers are 
now taking this metal for making large tinned sheets up to 
7 ft. by 3ft. 

The making of casks by machinery, cheaper and better 
than those made by hand, is now an accomplished fact by 
Mr. Ransome’s machines. The casks are exactly alike in 
capacity (which hand-made casks are not), and are very 
much liked by the wine-growers. There are twelve fac- 
tories already established abroad, some turning ont 2000 
to 3000 casks aweek. This isa good case of English inven- 
tion taking the lead in a manufacture. 

It is a satisfaction to know that at last we have a watch 
manufactory in England, as well as three small-arms 
manufactories. 

The manufacturing of ordinary doors and windows by 








machinery, I am sorry to say, has been pretty much 
absorbed by Sweden and Norway, where of course they 
have certain facilities in the raw material and in water- 
power. 

Amongst good mechanical appliances that have beer 
proved to be highly valuable to the civil engineer may be 
mentioned the excavating machine, which answers well for 
certain soils and situations, though not for all; and the 
dredger of Messrs. Bruce and Batho, for excavating 
from the inside of piers in water. A good example of this 
machine we shall have the liberty of inspecting at Messrs. 
Hawks, Crawshay, and Co.’s works, any day during our 
= here; this machine lifts ten tons of stuff at a single 
ift. 

In manufacturing chemistry, which, with its numerous 
mechanical appliances, is much indebted to mechanical 
science and engineering, great advances have been made 
during the last dozen or twenty years. 

Aluminium has been brought into practical use to a large 
extent, it being at once a very light metal and a very 
cleanly one. ‘* Anthracine,’’ obtained from coal tar, has 
been manufactured largely for the purpose of producing 
the various brilliant dyes now so common. New materials 
for making candles have been manufactured, in some cases 
by purely mechanical means, such as boiling together for 
some hours, at a pressure of several hundred pounds per 
square inch, neutral grease and water, when the water 
takes up the base, viz., glycerine, and leaves the grease as 
an acid grease. ‘This same effect has been noticed in some 
steam boilers, where the same water, without admixture 
of fresh, has been used over and over again with surface 
condensers. 

Carbolic acid has proved itself most valuable in many 
ways as a disinfectant, and particularly for washing 
wounds in the field of battle and in hospitals ; many opera- 
tions would be considered most dangerous without it. 
That other aid to surgeons, chloroform, is now betcer 
understood, and largely used in painful operations. 

On the other hand the means of destruction have been 
greatly strengthened of late years; and gun-cotton, dyna- 
mite, lithofracteur, and nitro-glycerine, have been made 
to do wonders in blasting rocks and destroying an enemy’s 
works. These grand effects have quite eclipsed that humble 
little instrument the ‘‘ fog signal,’’ which I introduced 
many years ago for saving life. 

Then again large rotating chemical furnaces have been 
introduced; and improved glass furnaces, particularly 
‘** Tank glass furnaces,’’ in which the batch is put in at 
one end, and the working holes are towards the other end 
—have cheapened the actual production of glass, and are 
being worked largely on the Continent, and to some extent 
in this neighbourhood. Toughened glass has made some 
progress for certain purposes. Besides the improved and 
extended use of glass in lighthouse illumination, it has 
again been pressed into our service for other purposes, 
through our greatly extended knowledge of the laws of 
optics. Spectrum analysis has become of practical use, 
and photographs of the various Franenhofer lines in the 
spectrum have been taken, as permanent records of each 
experiment. 

There is but one further observation that I will venture 
to make (though I fear I must have already wearied you 
somewhat with what I had intended should be a very short 
address), and itis this. When one looks back upon the 
goodly list of clever men and benefactors of the human 
race, who have lived, say, during the last 100 years, one is 
sometimes tempted to wish that more of those scientific 
men, who have had the most brilliant ideas, and been our 
greatest discoverers, should have striven to carry out their 
discoveries into practice. For instance, take Faraday’s 
beautiful discoveries in electricity (1 well remember as a 
lad seeing the first spark from a magnet); it was, ina 
manner, left to Sir Francis Ronalds, Professor Daniell, 
Professor Wheatstone, Fothergill Cooke, Dr. Siemens and 
others, to develop from those discoveries the “ intelligence 
wires’’ and “‘ bands’’ that now encircle the earth, and 
unite nations, and do so much to prevent misunderstandings. 

It is fortunate that other men, some of them scientific, 
but others more purely practical, have been actively alive 
in following up their ideas ina useful form ; as for instance 
James Watt and Dr. Black in reference to the expansion 
of steam, and the theory and measure of latent heat ; 
Dr. Cartwright and Samuel Hall in reference to surface 
condensation ; Woolf and Edwards in reference to econo- 
mical steam engines ; Trevithick, who made the first Eng- 
lish locomotive, and carried out high pressure admirably 
for the time in which he lived ; Telford, Smeaton, Brindley, 
Murdock, the Duke of Bridgewater, Henry Maudslay, 
Babbage, Richard Roberts, Armstrong, Bessemer, and a 
host of others, never forgetting him whose centenary you 
have so lately commemorated, George Stephenson, without 
whose inventions men and materials could not have been 
brought together, so as to render it possible for ‘‘ manu- 
facturing’ to be carried on in the most economical manner, 
and on the largest scale. 

It is gratifying to know that the engineering profession 
has not been forgotten when honours have heen conferred 
on distinguished men ; and amongst others may be named 
Sir William Fairbairn, Sir John Rennie, Sir Peter Fair- 
bairn, Sir Charles Fox, Sir William Armstrong, Sir Joseph 
Whitworth, Sir John Hawkshaw, Sir Join Coode, Sir 
William Thomson, Sir Joseph Bazalgette, Sir Charles 
Hartley, Sir Charles Bright, Sir James Ramsden, Sir 
John Anderson, Sir George Elliot, Sir Daniel Gooch, Sir 
Henry Tyler, Sir Samuel Canning, Sir Edward Reed, and 
Sir Frederick Bramwell. 

With many noble examples before us, some of whom I 
have named, and with signs of an improvement in many 
branches of commerce, I do trust that the latter part of 

the present century will, with somewhat greater exertion 
of thonght and enterprise on our parts, be marked, not 
only by numerous small improvements, but by many sub- 
stantial inventions for the good of mankind. 
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FISHERY HARBOURS. 

It is the opinion of many of our countrymen who 
are accustomed to the ins and outs of Parliamentary 
tactics that the appointment of committees of one 
or both Houses, or of Royal Commissions, is simply 
a means of shelving a question which is likely to 
become troublesome, and indeed we fancy that in 
the majority of cases legislation does not follow the 
reports of these courts of inquiry. It were easy to 
multiply instances, but our readers would probably 
find the recitation tedious and unnecessary; we 
may, however, for the purpose of illustrating an 
argument point to the numerous inquiries which 
have been held on the subject of harbours. ‘There 
was a Committee of the louse of Commons in 1830, 
and another in 1837, another in 1845, and a Royal 
Commission in ]$58. Indirectly the Commissions of 
1866 and 1877, and the Select Committee of the 
present session entered into the subject of harbour 
legislation, although appointed more particularly 
with reference to the fishing industry. The only 
case in which it may be said that practical results 
followed the inquiry is that of the Commission of 














Harbours and Passing Tolls Act, 1861, and the 
Amendment Act of 1862. ‘The chances are there- 
fore apparently against the report of the Herring 
Brand Committee of this year becoming the basis 
of legislation, and probably no better result can be 
desired, for of all reports bearing on the subject 
of harbours, this one seems to us the most illogical 
and ill-considered, 

Our last article on this subject was written when 
the Committee was still sitting, and by an odd 
chance our criticism appeared on the same day as 
its report. We anticipated their verdict as regards 
the herring brand, but we claim no credit for so 
doing, because it was tolerably well understood by 
those who knew the subject, that the Committee 
was expected so to report. ‘The balance of evi- 
dence was undoubtedly in favour of the brand 
(probably because there was a certain amount of 
organisation on the part of the supporters of the 
existing system and none amongst its opponents), 
consequently we cannot fiud fault with that part 
of the report dealing with the brand itself. ‘The 
other recommendations of the Committee, however, 
seem open to the gravest criticism. Having 
decided that the brand and the fees should be 
retained, and that one of the great requirements 
for promoting the fisheries is the formation of good 
harbours, the Committee proceed to advise that the 
whole surplus funds should be handed over to the 
Fishery Board. No evidence was taken—none was 
asked—as to the disposal of the funds hitherto 
available. No inquiry was made into the success or 
otherwise of the harbours made or improved (?) by 
the Board, and it was not even suggested that any 
instructions should be given as to the policy or 
principles upon which grants thould be made, Had 
questions been asked on these points of any com- 
petent witnesses connected with the harbour 
interests, we are quite sure that the Committee 
would have felt obliged to report that the improve- 
ment of the harbours should have been entrusted 
to other hands, 

It might have decided that the harbours required 
improvement—it almost certainly would have done 
so—but it would have found that the Fishery Board 
was not the body to undertake the work. Most of 
the harbours which it has touched have been failures 
in one way or another, and to spend more money in 
the same way would surely not result in developing 
the fishing industry. 

The whole subject is one capable of cccupying 
the attention of Parliament sooner or Jater, and as 
it is not our desire to criticise without suggesting 
a remedy, we propose to state our view of the lines 
on which legislation should be based. 

In the first place, we submit that the whole 
system of free grants is a mistake. State aid when 
it takes this form never has been beneficial to the 
trade it was meant to foster in anything like pro- 
portion to its amount. In his ‘* Lives of the Engi- 
neers” Smiles very truly points out how engineering 


made for the fact that the Loan Commissioners had 
very indefinite rules or principles to guide them, 
The broad fact remains that the ‘‘ Harbour and 
Passing Tolls Acts” have been of large benefit to 
the country. 

Fishery harbours are in much the same position 
as harbours of refuge. ‘They are not likely to be 
promoted by private enterprise, the parties who 
understand the subject and who have most interest 
in it, fishermen, fish curers, &c., are not sufficiently 
wealthy to provide the comparatively large capital 
required, and the number of failures made in the 
case of harbours ‘constructed under the system of 
free grants deters the outside public from embark- 
ing in such works as speculations. ‘The fisher- 
men are quite ready to pay for the use of good 
harbours, and if the capital were forthcoming and 
judiciously expended, there is very little fear but 
that the interest would be duly paid. 

Let Government extend the system of loans under 
the auspices of the Public Works Loan Commis- 
sioners, or better still, let us have a public body 
under whose superintendence shall be placed all the 
ports in the kingdom, large and small, embracing 
the duties at present performed by the harbour 
department of the Board of Trade as well as those 
of the Scotch Fishery Board, Let this body have 
an annual sum to lend not grant to harbours at 
(say) 34 per cent., repayable in forty years, Let 
it have properly qualified secretaries and engineers 
(not in private practice) to report on all plans and 
proposals for new works and applications for loans, 
and give it supervision over the works and accounts 
of all public ports and over all private ones to 
which Government money has been lent. This 
would result in better management, better works, 
and simplification of procedure. 

It must not be supposed that in making this 
proposal we are finding fault with the different 
boards who would be superseded. Among public 
offices the Harbour Department of the Board of 
Trade has always appeared to us one of the best 
managed and most satisfactory to have dealings with, 
and although the doings of the Loan Commissioners 
are sometimes illogical and open to criticism, we are 
ready to admit their shortcomings can be largely 
attributed to the fact that their duties have of late 
years become so multifarious, Probably neither of 
these two bodies would object to be relieved of part 
of their business, and would doubtless be content to 
be absorbed so far as this branch is concerned in a 
board which could with advantage combine their 
duties and powers ; and although the Fishery Board 
might object to being extinguished, yet no doubt it 
too would recognise that the public interest would 
be better served by its dissolution, and that some- 
times a sudden end is pleasanter and more healthy 
than dying by inches of inanition and decay, 








A NEW PATENT BILL. 





works, carried out by the State, never have been so | 
successful as those promoted by private enterprise. | 
Free grants are never properly valued by the 
recipients, they do not encourage self-reliance, and | 
they offer little or no inducement towards careful 
management and maintenance of the works during 
or after construction. As regards the majority of | 
engineering undertakings, the public and commer- 
cial enterprise of the country is far better left to | 
itself. 
There are, however, cases in which the State can | 
stimulate private enterprise without its aid taking | 
the objectionable form of free grants, Harbour | 
engineering works are, we submit, a case in point, 
The Commission of 1858-9 came to a sound con- 
clusion when it pointed out that as commercial 
enterprise was not likely to devote itself to the for- 
mation of harbours of refuge, Government should 
step forward and offer inducements to harbour autho- 
rities to combine facilities for refuge with accommo- 
dation for trade. Governmentacted on the sugges- 
tion, and the system was inaugurated of lending 
money at low rates of interest to improve existing 
harbonrs, Taken altogether there is no doubt this 
scheme has resulted in a vast amount of benefit to 
the country; many harbours have availed them- 
selves of it, and the result has been the formation 
of a number of harbours of refuge, most of which 
are also commercially successful, ‘True, in several 
cases the reverse has been the case, but this was 
only what might be expected when it is remembered 
that often political and private interests have 
succeeded in diverting loans to ports which never 








1858, which bore good fruit in the passing of the 





had any prospect of trade, and when allowance is 





PRESUMABLY at the expense of the Society of Arts, 
though apparently without appeal to its members, 
a formidable Patent Bill, seemingly prepared in 
secret, has now made its appearance. In the report 
of the Council of the Society, read at the annual 
general meeting on the 29th of June, it was stated in 
effect that adraft Bill was being prepared by a Com- 
mittee appointed by the Council, aided by a Parlia- 
mentary draughtsman, and that so soon as the work 
of the Committee and Council was fairly complete, 
the Council proposed to bring their Bill before a 
meeting of the Society specially summoned to 
consider it. Any statement as to the principal 
provisions that were being introduced into this 
remarkable Bill was studiously avoided. Now that 
it has appeared it turns out to be, on points of vital 
import, utterly at variance not alone with popular 
opinion, but also with the spirit of deliberate con- 
clusions of the Society's own well-remembered 
special meeting of March, 1877. 

Why the Society’s influence, and (assuming it is 
to pay thecosts of preparing this Bill) its funds, 
should now be expended in a manner calculated to 
counteract much of the good achieved by the past 
operations of the Society, it is not for us to inquire, 
That is a matter that concerns only the members 
themselves, But the public, or, at any rate, the bulk 
of thinking men interested in the patent question, will 
not regard with indifference the damaging effect 
likely to result from the course that has been 
adopted. The Bill is much too lengthy to be here 
considered in every detail. Some of its more glaring 
defects will be readily detected if it be considered in 
connexion with remarks made in the past at various 
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meetings by prominent members of the Society, 
notably by the present chairman of the Council at 
the Society’s meeting on December 16, 1874, by 
one of the Society’s vice-presidents (Dr. C. W. 
Siemens) at a special meeting of the Institution of 
Mechanical Engineers on June 28, 1875, and though 
last not least, by the secretary, Mr. Trueman Wood 
in his very practical paper read to the Society on 
March 6, 1877. In certain respects this Bill—of which 
the annual report of the Council led the members to 
expect so much—reminds one of the Government 
Bills that met with such strong and well-founded 
opposition some few years back. Indeed, it may 
occur to some minds that given those Bills and the 
criticisms thereon to start with, most persons of 
average ability and knowledge of the subject would 
have produced a far better Bill than that now before 
us. One most striking characteristic is that a Board 
of only three Commissioners is proposed to be 
established, one to be experienced in engineering, 
one in chemistry, and one in the law. They are to 
have power to appoint such persons qualified by 
knowledge of manufactures, or science or arts, as 
they see fit, to be examiners of patents. 

Every application is to be referred to an examiner, 
who is to report to the Commissioners his opinion 
(a) whether the invention is subject-matter for a 
patent ; ()) whether the title of the invention sutli- 
ciently indicates its nature, and whether the pro- 
visional specification is in accordance with the title. 
A copy of the report is to be furnished to the 
applicant, and he may within the prescribed time 
appeal to the Commissioners against it. If the 
examiners report is unfavourable as to the title or 
provisional specification, and it is not appealed 
against, or is affirmed on appeal, the applicant 
must alter (the Bill calls it amend) the title or 
provisional specification to suit the examiner or 
Commissioners, or abandon his application. If 
the examiner reports that the invention is not 
subject-matter for a patent, even if his report be 
attirmed on appeal, the application may be proceeded 
with; but in that event every copy of the patent if 
granted, and every office copy of the specification, 
is to bear on it a short statement of the report of 
the examiner, or, as Mr. Trueman Wood once so 
happily expressed it, “‘ A sort of notice to the public 
—N.B. This patent is open to infringement.” 


Before sealing of the patent, a complete specifica- | 








to grant licenses, and if so on what terms ; whether 
a would-be licensee shall be compelled to buy the 
patent, and if so at what price; whether a patent 
that has already been granted, with or without an 
adverse endorsement, shall be revoked ; whether or 
not a patent has been infringed, and so on—these 
persons, who are to have these enormous powers, 
many of which it is provided may be exercised by 
any one of them, are to be deemed sufliciently 
qualified, as to one of them if he be experienced in 
engineering, as to another if he be experienced in 
chemistry, and as to a thirdif he be experienced in 
the law. We have yet to learn that any one of 
these qualifications is such as to fit a person for 
performing such duties as proposed. And the 
suggestion that the Commissioners themselves 
should be the judges of a patent that already bears 
an adverse endorsement of their own is simply an 
insult to common sense, Moreover, where to find 
persons calculated to give anything like general 
satisfaction, and to exercise such extensive powers 
with anything like becoming modesty, is a problem 
on which the authors of this remarkable Bill have, 
of course, left us in the dark. This, however, is a 
delicate little matter that has probably not been 
altogether lost sight of. At any rate, the tone of 
the Bill throughout is one that presupposes an 
amount of confidence in human infallibility far 
beyond what the public is likely to manifest. Were 
such a measure to become law, we should watch 
the result with grave anxiety, and in the full ex- 
pectation of finding the inventive progress of this 
great country practically at the mercy of a small 
clique. 

We may on a future occasion have more to say 
about this Bill, for it comprises some features 
deserving of support, and might perhaps even be 
moulded into a good measure, But one very 
important consideration must be steadily borne in 
mind, namely, that improvement of the patent 
laws must not, inadvertently, be allowed to become 
subsidiary to the creation of a few snug appoint- 
ments. 








THE MINT. 
AFTER a perusal of the minutes of evidence 
given before the Select Committee lately sitting 
on the Mint removal question, no rational indi- 


tion is to be filed ; and then again the case is to be | vidual will be surprised by the unanimous conclu- 
referred to an examiner, and again is he to report,!sion arrived at on the part of its members con- 
and again (if his report on any question submitted demnatory of the whole scheme. Except that the 


to him is adverse to the applicant, and is not 
appealed against, or is affirmed on appeal), if the 
application proceeds, every copy of the patent if 
granted, and every office copy of the specitication, 
is to bear on it a short statement of the report of 
the examiner. 

This proposal to cover patents and specifications 


with adverse opinions is simply monstrous. So 
far as the inventor’s interests are concerned, 
there can practically be little or no difference 


between endorsing an examiner’s adverse report 
on the patent and specification, and refusing the 
patent altogether. One of the conclusions long 
since adopted by some of our leading societies, 
including the Society of Arts itself, the Institution 
of Mechanical Engineers, the Association for the 
Reform and Codification of the Law of Nations, 
and the London Association of Foremen Engi- 
neers and Draughtsmen, is that reports contain- 
ing opinions of Patent Office authorities ought 
not to be made public. Dr. Siemens once 
said, not many years back, that examination was 
decidedly useful if it stopped at the point where it 
gave the applicant information that was useful to 
him. He suggested that it would be sufficient for 
the examiners clearly to state what had been done 
and what had been proposed to be done, and so to 
warn the applicant what he had to avoid in his specifi- 
cation. There was notany occasion (he said) to go 
the length of endorsing a condemnation upon his 
patent; it was sufficient simply to inform him of what 
was known and published and was, therefore, to be 
avoided. Even the present chairman of the Society 
of Arts’ Council has said, ‘‘ Examination for nor 
when pursued in a sensible and proper spirit, is one 
which may perhaps (for I am compelled to speak 
doubtingly) be sately intrusted to competent men.” 
Now, according to the Bill before us, those who are 
to have supreme and absolute control, viz., the 
three’commissioners—who are to appoint examiners ; 
to decide whether patents ehall be granted or 
refused ; whether they shall bear adverse endorse- 
ments or not; whether a patentee shall be compelled 
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existing money manufactory is “situated in a very 
bad neighbourhood,” and that the “ die department 
is located at too great a distance from the coining 
press room,” no substantial reasons whatever were 
advanced in favour of the transference of the 
Royal Mint from Tower Hill to the Thames 
Embankment. On the other hand, Mr. Wollaston 
Blake, who—as the head of the firm of James 
Watt and Company—has had great experience in 
the construction of mints and minting machinery 
in various parts of the world, gave testimony, 
which proved irresistible in favour of retaining the 
establishment in its present position. It is not, 
necessary, however, for us to analyse further the 
evidence, for the verdict has been decisively given 
against the project, and there is no chance at all of 
that verdict being set aside. 

We observe that Mr. Rylands, and one or two 
other members of the Committee—prescient enough 
to foresee the ultimate and inevitable breakdown 
of the removal project—entered very intelligently 
into the subject of the most modern and efficient 
kinds of coining mechanism in use at home and 
abroad. Especially, too, the vexed question of screw 
versus lever stamping presses was dealt with, and 
no doubt it is a vital one in reference to the recon- 
struction and reparation of the machinery at Tower 
Hill. Upon this point it is only fair to Mr. Wol- 
laston Blake to say that he threw much light upon 
it, and adduced strong if not conclusive evidence in 
favour of the screw principle. With some know- 
ledge of the matter in question, we desire to corro- 
borate in all main particulars the statements 
advanced in support of the vertical and pneuma- 
tically propelled screw presses for the purpose of 
stamping money. Coins of all denominations 
emanating from them are superior in sharpness of 
finish, or, in other words, are more perfect copies 
of the intaglio dies than are those resulting from 
the use of lever presses. Screw presses may also be 
worked with greater rapidity, they are capable of 
exceedingly fine adjustment, both with regard to 
force, and speed, and the impressing blows, as they 











may be termed, come directly upon the planchets 
of metal to be struck. 

The only disadvantage about the screw press 
is, that its fly arms falling upon buffers at each 
stroke create a dull thudding sound, but this is mani- 
festly a curable evil. At this moment there are at 
the Mint eight screw presses, -and four of the 
lever kind, the latter being on what is known as 
the Uhlhorn principle, but we should strongly 
recommend the removal of the last named, and the 
addition of at least eight more screw presses. In 
this way, so far as actual stamping power is con- 
cerned, the establishment would be prepared to 
produce the whole of the coins required by Great 
Britain and many of her colonies, without resorting 
to the somewhat derogatory plan of employing 
contractors outside the Mint gates to supplement 
its efforts. If we have dwelt with some emphasis 
on this particular branch of minting economy, it is 
because of its great practical importance, and 
because it may presently be too late to offer opinions 
or suggestions thereon with any hope of their 
acceptance and adoption. There are many points 
of minor importance in reference to the internal 
arrangements of the Royal Mint in futuro, both 
mechanical and otherwise, which demand attention 
at our hands, but these must perforce remain in 
abeyance for a short period. Meantime we shall 
watch with anxious interest for preliminary move- 
ments on the part of the Government, and trust 
that they may be made in the directions which 
have been indicated in these columns, 

THE EXHIBITION OF ELECTRICITY AT 
PARIS.—No. III. 

ALL who are familiar with the preparation of large 
exhibitions, and more especially with those which 
are international, and therefore affect a vast number 
of different interests, regard it as a matter of course 
that the exhibition building almost within a few 
hours of its opening should be in general confusion, 
and convey the impression that weeks, if not months, 
of work remain to be done before the doors can be 
opened to the public. 

But a large number of men working under pres- 
sure can do marvels as the very few who have been 
privileged to be in the Palais de l'Industrie during 
the last few days can testify. In the present article 
we propose to convey a general idea of the arrange- 
ments and extent of the Exhibition, postponing for 
the present our notice of the British Section. 

As our readers are aware, the opening of the 
Exposition Internationale d’Electricité has been for 
some time definitely fixed for last Monday, the 
Ist of August, and the Commissioners of the 
various countries have been urging the exhibitors in 
their several sections not to be behindhand with 
their exhibits, for the Exhibition would positively 
open on the day appointed, and their respective 
sections would suffer by any of the exhibitors not 
being ready in time. It was, however, obvious at 
the beginning of last week that the opening of the 
Exhibition to the public on the lst of August was a 
simple impossibility. The place had more the 
appearance of a first clearing of the ground than 
anything approaching the closing of the preliminary 
work, and even as late as Saturday last the great 
area of the Palais de I'Industrie appeared at first 
sight to be chiefly made up of excavations for the 
foundations of boilers, engines, and heavy exhibits, 
heaps of earth, stacks of timber, hundreds of work- 
men just beginning to lay flooring, while in places 
more advanced the skeletons of pavilions were 
being put up, and boilers and engines were being 
fixed in their places, 

In every direction lay casks and packing-cases 
bearing the tricolour labels supplied by the French 
Commission, side by side with the specific label of 
their respective countries; while railway wagons 
and huge vans and neighing horses and blue-coated 
ouvriers, some cracking their whips, and all doing 
their share of shouting, added to the general con- 
fusion of the place. Even as late as two days ago, 
Wednesday, a large number of the exhibits had not 
yet arrived, and although the heaps of earth are 
disappearing, and the excavations being filled up, 
the place has rather the appearance of being ready 
for opening in a month than in another week, for it 
is now definitely and positively fixed that the 
Exhibition shall be thrown open to the public on 
Thursday next, the 11th of August. 

Notwithstanding the general state of affairs such 
as we have described, there are, however, distri- 
buted throughout the vast area of the building 
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already a large number of very interesting objects ; 
such, both in number and quality, as would alone 
make an unprecedentedly fine exhibition of appa- 
ratus connected with electricity. 

The general arrangements of the Exhibition are 
as follows: All along the south side of the build- 
ing (that is to say, the side next the river) are to be 
placed the steam engines, boilers, gas engines, and 
other motors, with, of course, a large number of 
the dynamo-electric generators, which will be at 
work for various purposes. ‘Towards the middle of 
the south side are fixed the large tubulous boilers 
which will supply the steam to the various engines 
exhibited. They were made by Messrs, Denaeyer 
and Cie., at Willebroeck, Belgium, and are 
elaborately set in brickwork, and are connected by 
brick flues to a fine ornamental well-built chimney 
shaft outside the building. These will be worked 
by the syndicate of the Exhibition, who under- 
take to supply steam to the various engines at a 
fixed tariff, the charge being rather higher after 
dusk, 

Along the north side of the building are the 
Government pavilions of Sweden and Russia, the 
offices of the British Commission, the post office, 
and the smaller pavilions of some of the depart- 
ments of the French Government, the Ministére 
de la Marine, the Ministtre des Postes et des ‘Tele- 
graphes, the Ministire de la Guerre, and the Service 
des Piles of the Ville de Paris, and on the north- 
west corner will be exhibited in action the apparatus 
for ploughing and performing other agricultural 
operations by electricity which we described and 
illustrated in our twenty-eighth volume.* In the 
body of the great hall are being erected the larger 
pavilions of the Governments of the various foreign 
countries of some of the large exhibits. ‘The british 
section is exceptionally well placed, and although 
the number of English exhibitors is small, the collec- 
tion gives every promise of forming an important 
and highly interesting representation of the country. 
The principal object in this section is the very 
well-designed and important pavilion of the General 
Post Office surmounted by telegraph poles and 
insulators and filled with telegraphic apparatus, 
which will be exhibited in action. In the centre of 
the building is being erected a complete lighthouse 
surrounded by rocks and water, from the dioptric 
apparatus of which will stream through the lantern 
the rays of the electric light. 

In the long suite of galleries forming the upper 
floor on the north side will be exhibited in cases the 
smaller and more delicate exhibits, as well as special 
collections or illustrations of systems. Were for 
instance will be the Gallerie d'Horlogerie, in 
which the various systems of controlled and 
isochronised clocks will be shown in action, and 
here are the highly interesting collections of 
historical apparatus of Faraday belonging to the 
Royal Institute, of Wheatstone, the property of 
King’s College, London, of Volta and Ampére 
belonging respectively to Italy and France, and 
various other objects illustrative of the rise and 
progress of electric science. 

A very special feature of these galleries, as it is 
indeed of the whole Exhibition, is the fact that they 
will all be illuminated by the electric light, and 
upon different systems, of which an almost incre- 
dible number are to be exhibited in action. A 
large room has been set apart for Mr. Edison’s 
electrical apparatus, and already the wires are being 
laid for a large number of his lamps with which it 
will be illuminated, and the tables and walls above 
them are being covered with crimson velvet, which 
is all that is visible at present beyond a large 
number of packing-cases. ‘The lecture theatre 
has been handed over to Mr. Swan, of Newcastle, 
to illuminate with his incandescence lamps, and we 
understand that the Swan system will be repre- 
sented by a very large number of his very beautiful 
lamps driven by Siemens and Brush machines on the 
south side of the basement. Other galleries and 
parts will be lighted respectively by the systems of 
Maxim, Crompton, Jablochkoff, Debrun, Jamin, 
Brush, Weston, Soleil, and many others, while in 
the main building there will be the arc lights of 
Siemens, Gramme, Jaspar, Lontin, many of which 
have been fully described in these columns and 
others to which we shall from time to time refer 
in the course of the present series of articles, 

All round the great building, suspended from near 
the springing of the arched principals of the roof 
(one being hung from each end of every prin- 


* See ENGINEERING, vol. rxviii., page 417. 











cipal), are electric lamps which will all be in action 
after dusk. The annexed figure is a sketch of one of 
these lamps, for they are 
identical in external de- 
sign, although they will 
be worked on different 
systems, the nationality 
of which is indicated by 
the flags immediately 
above them, which form 
moreover part of the 
decoration of the build- 
ing. Of these lamps 
there are no less than 
48, half of which number 
will be worked by French 
electricity, and half by 
currents of foreign manu- 
facture. ‘They are dis- 
tributed as _ follows: 
North side commencing 


at the east end. Hol- 
land, four; Belgium, 
four; Germany, four ; 
France, twelve. South 


side, west end: France, 
twelve ; United States, 
four; Germany, foar ; 
and Great Britain, four, 

It is a very interest- 
ing thing to observe the 
almost incredible quan- 
tity of connecting wires 
which such an exhibition as that about to be opened 
in Paris requires in its various departments, Wires 
seem to be everywhere along the roof, across the 
great nave from side to side, along the galleries ; 
both inside and along the cornice are fixed great 
bundles of insulated wires, while on the ground 
floor are cables of every size and make, hanks, and 
coils, and bobbins of telegraph and other con- 
ductors, At the end of last week the French alone 
had put up and fixed 120 miles of wires in the build- 
ing, and wire laying in all departments has been 
progressing far more rapidly during the past few 
days of this week, and on Wednesday a still larger 
proportion of fixed wire was added to the general 
bulk. 

The French Administrations des Postes et des 
Telegraphes have erected a very iarge pavilion, 
which, if we remember rightly, is the same used by 
that department at the Paris Exhibition of 1878. 
In this are already fixed some of the apparatus con- 
nected with the pneumatic despatch system of Paris, 
including the great coil of glass tube, in which a 
miniature carrier is driven through some hundred 
metres of transparent piping, and can be watched 
throughout the whole route. Some of the Hughes 
type printers and other apparatus are being brought 
in, but up to Wednesday none had been put in its 
place. 

Near this pavilion is a large dynamometer railway 
wagon, constructed by the Administration des 
Chemins ce Fer de l'Ouest, a similar apparatus to 
that which has been already described in our 
columns. 

As may be expected, a large proportion of the 
Exhibition will be taken up with the display of 
various systems involving the application of elec- 
tricity to railway working, and each day sees some 
new semaphore or other out-door signal rising in its 
place, while the number of in-door electric signalling 
apparatus for railway working will be very large 
indeed. 

Both Holland and Belgium contribute highly 
interesting collections of historical apparatus. In 
the pavilion erected by the former country will be 
found the great natural loadstone, and the smaller 
elaborately ornamented natural magnets which were 
in our own Loan Collection at South Kensington,* 
and there is a very large and interesting plate 
electrical machine connected by thick brass rods to 
a huge Leyden battery of twenty-five jars, their 
inner coatings all connected together by thick brass 
rods, uniting in a conical bundle in a great brass ball, 
surrounded by a Henley’s quatrant electro-scope, 

The Administration des Telegraphes of Belgium 
contribute a collection of apparatus used in that 
department of the public service, switch-boards, 
relays, insulators, and signalling apparatus gene- 
rally. Included in this exhibit is a very interesting 
map of the kingdom of Belgium showing the tele- 
graph system of the country, the number of circuits 





* Ibid., vol. xxi., page 418. 





in the great trunk lines, and connecting up of the 
various networks of lines all over the kingdom, 
Belgium also contributes two large glass pavilions 
filled with typical and historical apparatus, to which 
we shall refer in detail on a future occasion. 

Pavilions have also been erected by the German 
Government and by the United States Signal Office 
for the reception of apparatus employed in their 
respective departments, but up to Wednesday 
night no instruments had been placed in either 
building. 

Messrs, Albaret et Cie., of Liancour (Department 
Oise), contribute a very interesting and convenient 
portable electric lighting apparatus, excellently 
adapted for harvesting and other agricultural opera- 
tions after dark, as well as for the carrying on of 
building work at night, or the temporary lighting 
up of open areas, This apparatus consists of a 
small portable steam engine carrying below its 
boiler a Gramme machine, and having a light and 
rigid well-trussed mast rising from its shafts some 
30 ft. into the air, to the top of which will be drawn 
the electric lamp and reflector, which is very similar 
to that employed by Messrs. Siemens Brothers in 
their high lights in the City of London. 

The electric transmission of power will form a 
very important and novel feature in the coming 
Exhibition. We have already referred to the 
Gramme steam ploughing hauling engines contri- 
buted by M. C. Felix, of Sermaize (Department 
Marne). In addition to this there are a great 
many electric motors which will be applied to 
pumps and the driving of other machinery. One of 
the most interesting of these exhibits will be an 
engineer's workshop containing the following 
machine tools: Lathe, planing machine, punching 
and shearing machine, drilling machine, and other 
smaller tools, all to be driven by a Gramme motor, 
whose current will be transmitted from the further 
end of the building. Close to the electric plough- 
ing apparatus is an electric locomotive for railways 
on a pair of rails which are laid a short distance 
along the building, the power being transmitted to the 
wheels by frictional gearing from a Gramme motor 
placed above and between them, and from the 
general arrangements it appears that the driving 
current will be transmitted by overhead wires. 

What will, however, create the greatest public 
interest in connexion with this subject, is the 
electric railway, which is now being laid by Messrs. 
Siemens Brothers from the Place de la Concorde 
into the Exhibition. Starting from the south corner 
of the junction of the Avenue des Champs Elysées, 
at which spot an elegant chalét-like station has been 
erected, the railway runs in a southerly direction 
along the roadway close to the kerb until it reaches 
the corner of the road which is in a line with the 
centre line of the Palais de l'Industrie ; here it turns 
somewhat sharply to the right, and runs in a 
straight line almost due west into the centre door 
(Porte No. 6) of the Exhibition building. Neither 
the locomotive nor the carriages have yet arrived, 
but the conductors are being secured on poles as 
shown in the sketch, fixed at intervals along the 
pathway. As we shall describe this very interesting 
installation in detail in its proper place, we will 
only say here that the 
fixed conductor consists | 
of a small brass tube B | 
suspended from iron 
brackets attached to 
the poles, and having 
throughout its length a 
longitudinal slot on its 
lower side, into which 
will pass a sliding con- 
tact piece attached to 
the locomotive, and by 
which the current from 
the fixed dynamo-elec- 
tric machine working in 











ghe building will be 
transmitted to the loco- Fue 
motive apparatus. A 


second bracket on each pole, above that to which 
the tube is attached, supports a galvanised iron 
wire A, and by this wire the brass tube is supported 
at points in its length a few metres apart by means 
of pieces of hoop iron twisted and doubled on 
itself, so as to form a hook or loop passing over 
the upper wire. 

Messrs, Siemens Brothers will exhibit within the 
building a fine collection of apparatus, not only in 
the way of dynamo-electric apparatus but also in 
connexion with telegraphy and with the laying of 
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submarine cables ; in fact, one of the most imposing 
exhibits in the British Section will be one of the 
great buoys for buoying a submarine cable. This 
is mounted on a high stand, and will be surrounded 
by cables as well as by grapnels and anchors, and 
other requirements of cable laying. 

Although the present notice is intended to be 
essentially general, describing only the appear- 
ance of the state of affairs within the Palais de 
V'Industrie during the last few day—as it would 
appear to a visitor scrambling over the packages, 
stepping over innumerable pitfalls, and avoiding 
cutting in half electric wires, or allowing them to 
do the same to him—we have not by any means 
exhausted the exhibits which are already in their 
places, notwithstanding the general appearance of 
emptiness and confusion which would strike a casual 
visitor, and we doubt whether the progress of the 
Exhibition during the coming week will be suffi- 
ciently great to enable us to commence describing 
the Exhibition in detail, and it is more than pro- 
bable that our next notice will be but a continuation 
of this one, treating generally of those exhibits 
which want of space has compelled us to omit in 
this notice, and of those new arrivals which will in 
the mean time settle down to their appointed places. 

All persons concerned are working with a hearty 
good will, and the progress from day to day tells 
now with increasing emphasis. It is impossible to 
imagine a better choice of a chief commissioner 





than that made by the British Government in Lord 
Crawford and Balcarres, who is in the Exhibition 
from morning to night urging matters on to com- 
pletion, and working himself with the exhibitors | 
and their employés, as hard as any one in the place. 
As matters are going now, the British Section will 
be ready for the opening in ample time, and although 
the British Government has given no pecuniary 
help whatever, there is no doubt that Great Britain, 
the very cradle of the application of electricity to 
practical purposes in almost every form, will be 
thoroughly well represented at what must be 
regarded as the most important and interesting 
scientific enterprise that the world has ever seen. 





NOTES. 
STEERING BY ELECTRICITY. 

A PATENT has recently been taken out for a means 
of steering a ship by electricity. The apparatus is 
the invention of Mr. W. F. King, an Edinburgh 
electrician, and was recently tried on board a 
steamer sailing between Glasgow and London. Its 
object is to dispense with a helmsman and make the 
compass itself steer the ship. For this purpose the 





| wire stretched between. 





compass-card is fitted with an index which is set to 
the true course, and one degree on either side of | 
the true course two metal contact pins are adjusted; 
each pin is connected to a single Daniell cell, and | 
when the ship deviates as much asa degree from | 
her course to one side or the other the index comes 
into contact with one or other metal pin. The 
result is that a positive or negative current flows 
and actuates a hydraulic apparatus which works the | 
helm. The device is as yet only ontrial ; but if it | 
can be made to answer in rough weather it will 
doubtless be received with favour. 


{ 


CHEMICAL ACTION AND MAGNETISM. 

A curious experiment has been made by Pro- 
fessor Ira Remsen, of the John Hopkins University, 
Baltimore. It was instituted by him in order to 
see whether the lines of force in a magnetic field | 
would have any influence on chemical action. For | 
this purpose he placed a shallow pan of sheet iron, | 
containing a solution of copper sulphate, over the | 
poles of a powerful permanent magnet capable of 
supporting 551b. Outside the influence of the | 
magnetic field pure copper was, of course, deposited | 
uniformly on the iron; but when the saucer was| 
set on the poles of the magnet the deposit was} 
reduced along the lines marking the poles, so that | 
a groove or “ditch” was soon formed in the copper. | 
When a still more powerful electro-magnet was| 
employed, a still more striking effect was noticeable. 
The poles were marked by lines of no deposit; and 
in the space which they enclosed, that is to say, | 
the space immediately over the poles, the copper 
was deposited uniformly, whereas beyond the blank 
outlines the plating was heaped up in irregular 
ridges at right angles to the lines of force, and 
apparently coincident with the lines of equi-| 
potential surfaces. By increasing the power of | 
the electro-magnet the action was intensified and the 


affected area widened. Professor Remsen obtained 
circular ridges nearly 4 in. in diameter. 
8.8. “Crry or Rome.” 

After a two years’ trial of Siemens’ system of 
electric lighting in the City of Berlin, Messrs. 
Inman and Co. have decided to applyit to theirnew 
vessel on a greatly extended scale. The saloon is 
to be illuminated by 100 Swan incandescent lamps, 
while 150 others will be distributed among the 
drawing-rooms, smoke-rooms, captain’s and officers’ 
cabins, and state-rooms, &c. The engine-room will 
have six Siemens alternate current arc lamps of 
300 candle-power each, while ten such lamps will 
be placed in the upper and lower steerage. It was 
the opinion of the late Mr. Inman that the electric 
light was of more advantage in the emigrants’ 
quarters than in any other portion of the ship. A 
week’s voyage in bad weather, when it is not pos- 
sible to go above, among a thousand fellow-passen- 
gers crowded on two decks, can never be a cheerful 
experience, but when to the other discomforts there 
is added a gloom only just removed from darkness 
in some parts by the lamps and small infrequent 
ports, a condition of affairs is reached in which the 
most stony-hearted gas shareholder would welcome 
the electric light. The fittings of the Swan lights 
have been specially designed to harmonise with the 
decorations of the saloon, and every lamp can be 
turned on and off with as much ease as a gas jet. 
The two electric machines, which are duplicates, 
are to be driven by a three-cylinder compound 
engine by ropes in the manner described in our 
columns in the Note respecting the lighting of 
Victoria Station, Manchester, page 572 of our last 
volume. 

An ELEcTRIC SONOMETER, 

Professor James Blyth, whose name is well 
known in connexion with microphonic experi- 
ments, has constructed a wire sonometer in which 
the bow ordinarily used to vibrate the wire is 
replaced by an electro-magnet. The apparatus 
consists of two bridges 5ft. apart, and having a 
A current from eight or 
ten Grove cells, interrupted by a_tuning-fork 
vibrating 128 times per second, is sent through the 
wire. Ata point, one-fifth of its length from one 
end, is placed an electro-magnet with pointed poles, 
so that the line joining the poles is at right angles 
to the wire. The poles are near the wire, but the 
latter is nevertheless left free to vibrate. When a 
current from eight Grove cells is sent through the 
coils of the electro-magnet, the wire begins to sound, 
and by altering its tension the fundamental note 
of the wire comes clearly out. By shifting the 
electro-magnet and regulating the tension, the wire 
which vibrated as a whole before is seen to divide 
up into nodes and loops, giving the harmonies of 
the fundamental note. This effect is due to the 
interrupted current causing the wire to vibrate 
across the lines of force of the electro-magnet ; in 
fact the magnet acts like an ordinary bow. The 
effect, which is not confined to magnetic metals, 
helps to explain the action of Mr. Preece’s wire 
telephone, and shows that it is due to transverse 
rather than to longitudinal vibrations ; and it 


is 


|obviously the same as that found by Professor 


Hughes in his researches on electrical torsion. By 
damping the wire at the proper pointsall the notes 


| of the scale can be produced, and the tone is very 


clear and musical. 


Tue ATLANTIC TELEGRAPH War. 

It appears probable that another telegraphic war 
is about to break out, and in anticipation of this 
the rates of the associated companies are now 
reduced to 1s. per word, a very marked difference 
to the rate of 20/. per message, which at the inau- 
guration of Transatlantic telegraphy prevailed. 
There have been several of these “ wars,” one end- 
ing in the association in working of the “ Anglo 
American” and the “Direct Cable’? Companies, 
and a later one, which ended in the association of 
these two, and of the Paris and New York Com- 
pany. The effect of the period of competition has 
been to bring down the rates, and though after it 
was over there has been an increase, it has not 
been to the highest level. Thus in the last of the 
competitions the rate was reduced from 3s. per 
word to 6d., and after the arrangement took place 
it rose to 2s., from which it has now fallen. The 
chief of the three companies received in the last 
three months 297,595/., so that if there had been 
no press messages—not at lower rates—it must 
have carried in the three months close upon three 
million words. There are now seven Transatlantic 


cables, and with the “duplex” arrangement they 
have the carrying power of over twelve, so that 
there is abundant provision for a growth of the 
great traffic that the wires now carry under the 
sea. It is apparent that the state of submarine 
telegraphy is changing, and as the companies now 
lay aside large sums yearly as reserve funds, it is 
probable that as methods of investment they will 
be increasingly adopted and popularised. Between 
Great Britain and the United States there is a vast 
business which must grow, and the distance is such 
that telegraphic communication is essential, whilst 
the cheapness that is now resorted to will give to 
that communication a great stimulus. It remains 
to be seen whether the competition that now seems 
probable will bring still lower rates, or whether it 
will have the effect that others in the past have 
had—to cheapen for a time, and then to cause a 
combination. As the result of the latter has been 
to allow of lower rates, it is not to be dreaded, and 
it is by no means improbable that we may ulti- 
mately see one great federation of cable companies 
for telegraphic communication under the Atlantic. 


Tue BeL_Gian Contractors’ CONGRESS. 

This congress, which was originated and organised 
by the Chambre Syndicate des Entrepreneurs de 
Liége, opened on the 24th ult. Few foreign con- 
tractors were present. The programme for dis- 
cussion was very full; in fact, many of the subjects 
were not touched upon at all. The question which 
received the greatest amount of consideration was 
the respective advantages and disadvantages of con- 
tracting ata fixed price for the whole work, or on a 
specified scale of charges. Although no absolute 
opinion was expressed, it is evident that the general 
feeling was in favour of tendering a lump sum. 
Another point which was discussed was the form in 
which security should be given by the con- 
tractor for the fulfilment of his undertaking. 
On the Continent it is usual that a cash deposit 
should be made; and in addition, a certain pro- 
portion (sometimes as much as 10 per cent.) is 
deducted from each payment, as additional security, 
until the completion of the work. The congress 
came to the conclusion that personal security 
should be entirely abolished, that a deposit of 
5 per cent. on the total amount of the contract 
should be made in cash, approved securities, bonds. 
&e., and 5 per cent. of each payment retained. 
Many other matters of general interest to con- 
tractors were set down on the paper; amongst 
them, the various legal points connected with this 
class of work, the responsibility of contractors to 
their employers, to workmen, and sub-contractors, 
and the question of arbitration. In connexion 
with this latter point, it was proposed to institute 
committees in various places, composed of engi- 
neers, architects, Government officials, contractors, 
and workmen, who should (as far as possible) 
settle disputes without their being brought into a 
court of law. The technical questions with regard 
to the employment of various materials, tools, &c., 
were not gone into. In connexion with the con- 
gress an exhibition was held at the Longdoz Rail- 
way Station. Several English firms were repre- 
sented, but by far the greater number of exhibits 
were of Belgian make. They included wood- 
working machinery, zinc roofing, building materials 
of all kinds, contractor’s plant, &c. This congress 
is a step in the right direction ; and, no doubt, in 
future years the arrangements will be made so as 
to enable the business to be satisfactorily got 
through. 

Tue Soutu-Eastern Raitway. 

Of all the southern railways there are none more 
interesting than the South-Eastern. It is a line 
that readily responds to the fluctuations in the 
trades of the two great nations of which it is a 
connecting link ; and it has at present some under- 
takings of especial interest. In the report that has 
just been presented to its proprietors there are 
some facts that deserve attention. For a con- 
siderable period the passenger traffic on the South- 
Eastern has gone on increasing, but in the first half 
of the present year that increase is checked ; and 
the decrease in the number of the first and second- 
class passengers has overcome the increase in the 
third-class passengers—the total for the six months 
being: First class, 838,231; second class, 1,310,022; 
and third class, 10,039,894; and that the great 
preponderance of the third-class traffic is now con- 
clusively proved even on this line. It shows how 
unfairly the Government duty is assessed, to learn 





that though the receipts for passenger traffic are 
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86771. less than they were in the first half of last 
year, the amount paid for Government duty is 
about 600/. more, and this though the reduction of 
receipts has taken place in every one of the classes. 
There are two facts in relation to the South- 
Eastern Railway that make its future a promising 
one; first, the comparative smallness of the works 
it has before it; and, secondly, the fact that it has 
so large a proportion of its line duplicated or with 
even more than two lines. It has of late been 
spending on capital account about 150,000/. per 
annum; and from the end of the present year it is 
estimated that it will need to expend some 
1,289,000/. on capital account—a sum small when 
contrasted with the expenditure proposed by some 
companies. Out of the 334 miles of line the com- 
pany maintains there are only about 13 miles of 
single way—3l4 being double lines, and the 
remainder varying from three to six lines. The 
South-Eastern Railway is in some respects a 
favoured line, but it needs that the cost of its 
working should be minimised, for there is not with 
it that tapping of fresh streams of traffic that 
there is on some other lines. In the last four years 
it has only added about three miles to its length of 
line, and there are only some 13 miles additional 
constructing or to be constructed. It will need to 
develop not only the season ticket traffic, which is 
especially valuable to it, and that which it now 
possesses of an ordinary character, but to further 
facilitate that traffic between France and England, 
which is dependent upon cheap fares from all 
parts of the kingdom, and which will not be 
obtained without. There is great competition for 
the better paying classes of traffic now, and in 
competing for these some lines forget to cultivate 
others. With a recognition of this fact the South- 
Eastern might continue to increase the number of 
its travellers. 
TELEGRAPHIC. 

We learn that the banking house of Erlanger, 

Paris, has obtained a concession for laying down a 


new submarine cable between the Austrian port of | 


Trieste and the Greek island of Corfu, together 
with the exclusive proprietorship of the line for 
twenty years. The new cable is chiefly intended 
to facilitate the direct transmission of telegrams 
between Austria and Egypt. At present there is 
no cable up the Adriatic, from the Ionian Islands 
to Trieste, and messages must proceed by land 
lines Along the coast from Avalona. The new 
cable is expected to cost about a million florins. 
Another cable is projected between the island of 
Reunion, belonging to France, and the English 
colony of Mauritius. It has been suggested by M. 
le Commandant Bridet in a letter to the French 
Minister of Marine and the Colonies, and also 
brought before the notice of the French Academy 
of Sciences by M. Faye, the eminent astronomer. 
This scientific prominence is due to the fact that it 
is the first important cable proposed for purposes 
of weather warning. Meteorologists have proved 
that cyclones travel in regular orbits of a parabolic 
form over the surface of the globe ; and it is by 
the upper branch of this path that American 
storms arrive in Europe. These are now signalled 
by the Atlantic cables, thanks to the enterprise of 
Mr. James Gordon Bennet, the proprietor of the 
New York Herald; but so great is the distance 
between America and England, that there is an 
element of uncertainty in the //erald warnings, 
owing sometimes to a storm spending itself on the 
way, or travelling with variable speed. No such 
uncertainty would exist in the case of warnings 
sent from Mauritius to Reunion, were a cable laid 
between these two islands, and cyclones could thus 
be signalled to Reunion twenty-four hours in 
advance, thus giving the inhabitants of the islands 
and masters of ships time to prepare for them. More- 
over, if a cable were also laid between Mauritius and 
Zanzibar, both the English and French dependencies 
would be put in telegraphic connexion with Europe. 
In America the Great Western Union Telegraph 
Company, which has for some time past absolutely 
monopolised the telegraphs of the United States, 
and even leased some of the Canadian lines, is 
about to have « formidable rival in the Postal 
Telegraph Company. The president of the new 
undertaking is Mr. J. R. Keene, the Bonanza 
Mine millionaires are among the stockholders, and 
the capital is twenty-one million dollars. The 
company have acquired several novel instruments, 
including Mr. Legge’s automatic telegraph, which 
is capable, under certain favourable conditions, of 
sending 2000 words per minute; a fac-simile or 


autographic telegraph by thesame inventor; Gray’s 
harmonic telephone or multiplex system; and the 
Way duplex telegraph, which is said to be applic- 
able to submarine cables. To show the extent of 
the operations contemplated by the new company, 
we may mention that two millions of dollars have 
already been spent on plant and patents; and it is 
intended to spend at least six times more. 
PRESIDENT GARFIELD AND THE HUGHES 
INDUCTION BALANCE. 

One of the most interesting and important 
applications of electricity that has ever been made, 
involving as it does the saving of human life and 
the amelioration of human suffering, has recently 
been employed with complete success for the 
localisation of the bullet which so nearly deprived 
the Republic of the United States of America of 
their President. On the 16th of July last the 
following telegram addressed to Mr. W. H. Preece, 
was transmitted across the Atlantic by Professor 
Graham Bell. “ Bell to Preece—Can Hughes suggest 
form of induction balance to locate ball in President 
Garfield ? If so telegraph at once at my expense.” 
In reply to this telegram, which was handed to 
Professor D. E. Hughes, F.R.S., an answer was 
telegraphed back the same day, in which Professor 
Hughes gave instructions for the construction of an 
instrument, a special form of his induction balance 
which has already been described in these columns, * 
and Professor Hughesalso the same day sent by post 
to Professor Bell sketches, and a more detailed 
description of the way to proceed. Professor 
Hughes's instructions were immediately carried 
out in Washington, and our readers will have seen 
by the telegrams which reached this country on 
Monday last, that the position of the ball within 
President Garfield’s body has been localised with 
great accuracy by the electrical method devised by 
Professor Hughes. The method was as simple as 
it could be; an induction balance was constructed, 
in which one pair of coils fixed at a definite 
and unvariable distance apart by being wound 
on a double bobbin or spool, being separated 
from one another by the thickness of the middle 
flange, and the four free ends of the two coils were 
made into a cable by which the two coils or searching 
apparatus were connected to the battery, telephone, 
and rheotome, and with a second pair of coils which 
formed the indicating apparatus. From the con- 
struction of the induction balance it follows that 
by varying the distance of the adjustable coils of 
the indicating apparatus, until the induction cur- 
rentsin the apparatus are balanced or neutralised, 
silence in the telephone is produced as long as 
there is no outside disturbing metallic body within 
the induction range of the searching instrument. 
The moment such is the case the compensation is 
destroyed and the sound is brought back in the 
telephone, becoming louder or less audible as the 
disturbing body is nearer or further from the pair 
of searching coils. By passing such an apparatus 
over that region of the President’s body in which 
the bullet is known to be, an ear placed at the 
telephone at the other end can immediately detect 
by the sounds becoming louder when the foreign 
body is exercising its maximum inductive effect 
upon the balance, and as it is a fact that for equal 
distances the maximum disturbance is produced 
when the metallic body lies in the axis of the coils, 
it will be seen at once that not only the distance of 
the bullet from the surface of the body, but also 
its direction from any one spot can be ascertained 
with extreme accuracy, and by repeating the opera- 
tions on different parts of the region under exami- 
nation, a number of distances from the surface are 
obtained as well as a number of lines of direction, 
all of which have a common origin in the bullet, 
and by this simple arrangement the surgeons atten- 
dant on the President of the United States have 
been able to localise the bullet within his body with 
unerring exactness. 


FOREIGN TECHNICAL LITERATURE. 

Tue Scientific American (New York, July 16) gives a 
a paper on ‘‘ Lubricants” enumerating the various mix- 
tures which are chiefly used, but as no results of their 
employment are given, it can scarcely be of much prac- 
tical value. 





La Lumiére Electrique (Paris, July 20) states that 
MM. Siemens and Halske have just established an 
electric railway near Méran, with the object of conduct- 
ing a series of experiments, in order to solve the problem 
of electric traction in the St. Gothard Tunnel. 











* See ENGINEERING, vol. xxvii. page 217. 








The Wiener Zeitung (Vienna, July 21) states that a 
large number of Hungarian ironmasters have issued a 
circular announcing that (in addition to the already pub- 
lished advance in bars) the price of sheets has been 
raised from the 15th inst. Rolled girders are also quoted 
5s. per ton higher. 





The American Machinist (New York, July 23), writing 
on the subject of boiler explosions, says that the State 
should make it compulsory that engineers having charge 
of boilers should possess certain qualifications, and that 
at the present time, the explosion of a boiler is utterly 
inexcusable, Almost universally some one is to blame ; 
and when it becomes the custom to lay the blame 
upon the really responsible persons, boiler explosions 
will be rare events. 





The National Car Builder (New York, July) has a 
long report of the meeting of the Master Car Builders 
Association, at which numerous papers and reports on 
the subject of rolling stock were communicated. 
Amongst the questions under consideration were those 
of freight train brakes and brake shoes. The importance 
was urged of adopting standard journal bearings, boxes, 
and pedestals, and of a standard gauge for the threads 
of screws, bolts, and nuts. 





A paper on “The Danks Puddling Furnace in Eng- 
land,” presented to the Engineers’ Society of Western 
Pennsylvania, by Samuel Adams, is published in the 
American Manufacturer (Pittsburg) of July 1. Mr 
Adams’s experience—based upon six years’ working of 
the furnace at Hopkins, Gilkes, and Co.’s—was entirely 
in its favour; and he is of opinion that it must in the 
end supersede the old method of making iron, as surely 
as steel rails have superseded iron. 





The Moniteur des Intéréts Matériels (Brussels, July 24) 
gives a glowing account of the state of the Belgian iron 
trade. Orders are pouring in from abroad; and works 
which a few weeks ago were almost standing are now 
so fullas to make their own terms. The increase of 
5 francs per ton all round has been universally accepted 
as the basis of negotiation. The question of increasing 
the advance to 15 francs per ton has been raised, but it 
is not likely to occur at present. 





The Revista Minera (Madrid, July 16) learns that 
large quantities of magnetic iron have been discovered 
in Havana, in the mountains of Santiago de Cuba. A 
company has been formed for working this ore. It also 
reports that a project is under consideration for the 
establishment of a Spanish bank, intended to advance the 
necessary funds for undertaking promising mining opera- 
tions, and to provide money for the carrying on of going 
concerns, which (owing to the present low prices of 
minerals) cannot continue their working without dis- 
posing of their products at a loss. 


The Wochenschrift des Vereines Deutsche Ingenieure 
(Berlin, July 23) describes the new system of rails for 
collieries and factory tram lines, introduced by Fried. 
Hoffmann. These rails (which are said to be lighter 
and cheaper than any others in use) are rolled in tho 
form of an inverted Y. They are laid on longitudinal 
sleepers, and fastened down by screws or dog spikes at 
either edge, or they may equally well be laid in cement 
on pavement. The wheels of the trucks are grooved in 
the middle, having a flange on either side, so that they 
will run equally well off the rails. It is stated that the 
rails cost less than 6d. per yard run, and that the system 
has been employed with satisfactory results in several 
works, 

Amongst the papers read at the American Railway 
Master Mechanics’ Association meeting, the Railway 
Review (Chicago, July 2) gives an abstract of the follow- 
ing. A report on the best means of producing better com- 
bustion of bituminous coal in locomotives. The committee 
considered that lumps which would pass through a 3} in. 
ring were the best size, whilst large fire boxes with 
an extensive heating surface were of vital importance. 
A report on the best form of locomotives for fast pas- 
senger traffic was also presented to the meeting. This 
was practically a collection of opinions given by the 
engineers of the leading lines as to the class of engine 
which suited their requirements best. The dimensions 
and details vary considerably; but the committee 
appointed to draw up the report came to the conclusion 
that an 8-wheel engine, with a cyliuder of 18 in, diameter 
and 24 in. stroke, driving wheels of 68 to 72 in. diameter, 
and a steam pressure of 1401b. would, under most con- 
ditions, attain the required speed of 50 miles per hour, 
with five or six carriages. Ample boiler capacity is most 
essential. The coupling-rods should be as short as 
possible, and the use of injectors in preference to pumps 
is recommended. 

In a discussion on the best lagging for locomotive 
boilers, it was mentioned that kaolin—which is in use 
on the South Carolina Railway—has proved satisfactory. 
Salamander felt, composed chiefly of asbestos, was cor- 
sidered the best material for the purpose, wood beirg 
objected to on account of its liability to take fire, 
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NOTES FROM THE NORTH. 
Guiasaow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday’s warrant 
market opened at 47s. to 47s. 1d. cash, but heavy sales 
effected in the afternoon brought the price down to 
46s. 10}d. cash. The market was again backward on 
Friday, and a decline of 14d. per ton took place, the week 
closing with prices 7d. down from those of the previous 
Friday. Business was transacted in the course of the fore- 
noon at from 46s. 10d. to 463. 9d. cash and from 46s. 11d. 
to 46s. 10}d. one month, and at the close there were buyers 
offering 46s. 9d. cash and 46s. 10}d. one month, and sellers 
near. There were transactions in the afternoon at from 
46s. 114d. to 46s. 10}d. one month, and at 46s. 10d. to 
46s. 9}d. cash, the close being sellers at 46s. 10d. cash and 
47s. one month, and buyers offering 1d. per ton less. 
Monday was a dies non amongst the Glasgow pig iron 
merchants and brokers in consequence of that day being 
one of the statutory Bank Holidays. When the re- 
opening took place on Tuesday, the warrant market was 
very quiet, and prices suffered a decline of 2}d. per 
ton, as contrasted with those prevailing at the close of 
Friday’s market. In the course of the forenoon busi- 
ness at from 463. 9d. to 463. 7d. cash, and from 46s. 104d. 
to 46s. Sd. one month, the close being sellers at 46s. 7}d. 
cash and 46s. 9d. one month, and buyers offering 
$d. per ton less. Flatness was the rule in the afternoon 
market, and only a small amount of business was done, 
the ruling prices being 46s. 7d. cash and 46s. 8}d. one 
month, and at the close there were buyers at those prices, 
and sellers asking id. per ton higher. The market was 
quiet and steady at the opening this forenoon, at 40s. 7d. 
ten days accepted, improving to 46s. 8d. cash, then reced- 
ing to 46s. 7d. cash, and closing at 46s. 8d. ten days and 


buyers, sellers near. A pretty large amount of basi- 
ness was done in the afternoon at 46s. 7d. to 46s. Sid. 
cash, and at 46s. 9d. to 46s. 10d. one month, the close 


being buyers at 46s. 84d. cash, and sellers at 46s. 9d. At 
present the speculative element in the Glasgow pig-iron 
market is almost entirely dormant, much of the business 
doing being merely jobbing operations, and when they are 
suspended the market is comparatively idle. Finding 
that the Scotch ironmasters are in no way disposed to fall 
in with the notions of the Cleveland ironmasters as to the 
blowing out of a number of the blast furnaces, so as to reduce 
the production, the weak operators, who have of late been 


the chief buyers, have become nervous, and are selling 
out. 


This circumstance is alleged to be the principal 
cause of the recent retrogression in prices. Still, there 
are some persons who are firmly convinced that sooner 
or later the production must be lessened, unless a much 
greater demand springs up; but that demand must come 
naturally rather than artificially, if it is to be of any per- 
manent value in the improvement of the trade. Such 
makers as are really unable to produce pig iron at market 
selling price must eventually blow out at least some of their 
furnaces until the consumption overtakes production so far 
as will enable prices to be maintained at a rate which will 
remunerate the producer. It cannot be said that there are 
any new special features to report in the general trade: on 
the whole, it continues very good, though it is quite insuffi- 
cient to absorb the great production. The demand from 
the Continent is, if anything, rather better, and America 
is still buying small quantities. Up to the present Canada 
has not bought much. Shipping iron is quieter, but prices 
have suffered little or no change during the week. Hema- 
tite pig iron is rather easier in demand, and may be quoted 
at about 54s. 6d. for Nos. 1, 2, and 3, at the makers’ works. 
The stock held in Messrs. Connal and Co.’s public warrant 
stores at the end of last week was 573,164 tons, the 
increase for the week being 1882 tons, so that the present 
stock as compared with that held a year ago is about 
120,000 tons greater; and it is probable that the total 
stock (in the stores and makers’ yards) now amounts to 
about 915,000 tons, as against 739,000 tons at last Christ- 
mas. Of the furnaces that were out of blast for repairs 
six have been blown in again at Gartsherrie Iron Works 
and one at Carnbroe Works, and consequently the number 
now in operation is again advanced to 119, of which five are 
producing hematite pig iron. A year ago there were 118 
furnaces in blast. Last week’s shipments of pig iron 
amounted to 9285 tons, as compared with 10,015 tons in 
the corresponding week of last year. 

Shipments of Machinery, §c., from Glasgow.—During 
the past four weeks the foreign shipments of machinery, 
manufactured iron, &c., from Glasgow amounted in value 
to 158,800/. ; locomotive engines to 30,6001. ; steel rails to 
28,500/.; and sewing machines to 26,3001. The destina- 
tions were chiefly—Canada, Calcutta, Queensland, New 
Zealand, Adelaide, Boston, Colombo, Galveston, Rangoon, 
Sydney, China, and the Mediterranean ports. 

The Proposed Railway to Gourock.—The representa- 
tives from the Gourock and Dunoon Police Commissions 
held a meeting a few days ago to appoint a deputation from 
their number to confer with the Caledonian Railway 
directors, and urge upon them the desirability of forming a 
branch line to Gourock as speedily as possible. In the 
event of a refusal, the deputation are to wait upon the 
directors of the Glasgow and South-Western Railway 
Company, and urge upon them to proceed in the matter 
On the part of the people of Dunoon and Kirn, which both lie 
across the Firth of Clyde, almost directly opposite Gourock, 
it is desired that the railway extension scheme shall also 
include the placing of a steam ferry on the route connect- 
ing them with Gourock. Public meetings will likely be 
held soon on both sides of the Firth. It is fervently hoped 
that this long delayed matter is now approaching a settle- 
ment. 

The New Tay Bridge.—One of the members of the 
Dundee Town Council has induced the Land Committee of 
that body to recommend the council to open negotiations 
with the North-British Railway Company with the view of 








having the new bridge which is about to be built across 
the Tay erected at a lower height than that provided for in 
the Act of Parliament, which is 77 ft., whereas the move- 
ment now initiated aims at getting 58 ft. fixed on. On the 
part of many people, however, it is thought that a wide 
double-line bridge of 77 ft., with ample foundations, and 
bound together in the way that Mr. Barlow proposes, will 
be very much more likely to withstand the buffetings of 
the storms than the one which was blown down at the end 
of December, 1879; and it is strongly urged that there 
shall be no further delay. 

Fife Railways.—Much writing has arisen lately in the 
local papers here in consequence of a report that the Cale- 
donian Railway Company intend next session to promote, 
or at all events to support, a railway from their Alloa 
branch into Fifeshire. Some of the newspapers even go the 
length of saying that the route has been fixed, and indicate 
it as vid Culross to Dunfermline, thence through Burnt- 
island and Kirkcaldy to Leven. This Fifeshire district 
has hitherto been exclusively North British, and one of the 
best paying parts of their system. We understand that 
the matter really has been under discussion, and that a few 
days ago a meeting was held of the parties interested along 
with gentlemen representing the Caledonian Company 
when the project was fully considered. The railway com- 
pany do not, however, seem disposed to enter into such a 
heavy contest as wonld be involved without suitable 
guarantees from those who would reap the principal 
benefit. Part of the scheme is the construction of a new 
harbour and dock at Kirkcaldy, a project which would 
involve a very large expenditure, and so the company are 
said to have required that a large amount of the necessary 
capital should be subscribed in that town, and also that a 
considerable sum should be raised by the coalmasters, who 
would obtain by the scheme alternative railway routes as 
well as anew port of shipment. Whether these amounts 
will be forthcoming or not is very doubtful, the Kirkcaldy 
people, although very anxious to have a harbour of their 
own, have never yet proved very willing to put their hands 
in their pockets, and the Fife coalmasters are not likely to 
engage in another doubtful contest with the North British 
Company. 

Eyemouth Harbour.—The Eyemouth Harbour Trustees 
recently requested Messrs. T. Meik and Son, of Edinburgh, 
to report on the best way of extending their harbour, and 
the report of these gentlemen was considered at a meeting 
held this week and unanimously adopted. The scheme pro- 
posed is an extensive one involving an expenditure of about 
30,0001., the piers being carried out to 8 ft. at low water, 
and a large new internal harbour formed. Eyemouth is 
noted as being one of the most favourably situated points 
on the cost for a large fishery harbour, and was favourably 
reported on by the Fishery Commissioners. 

The New Grangemouth Branch.—In the present session 
the Caledonian Company have obtained power to make a 
line of their own from Larbert to Grangemouth, rendering 
them independent of the North British, and we learn that 
the line will be proceeded with at an early date. There is 
every prospect that the Caledonian will endeavour to extend 
this line eastwards first to Bo’ness and then onwards to 
Edinburgh. The Caledonian have long been anxious to 
bring their north traffic to Edinburgh without going over 
the North British from Larbert to Edinburgh, and there 
is little doubt that it is only a matter of time before the 
project is taken up. Those who ought to know say this is 
more likely to be the next fighting line of the Caledonian 
than the Fifeshire scheme already mentioned. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Reduction of Wages at Park Gate Iron Works.—A 
notice has been posted at Park Gate Iron Works, which 
states that, in accordance with the award of the Board of 
Arbitrators in the North of England, a reduction of 2} 





<i 
per cent. will be made on all tonnage wages, and 3d. per 
ton on puddlers’_wages, to take effect from the 1st of 
August. 

Tronworkers’ Conference at Leeds.—A conference of the 
National Amalgamated Association of Ironworkers was 
held at Leeds on Friday and Satarday, Mr. W. Shaw, of 
Wigan, {presiding. The conference embraced repre- 
sentatives from many of the leading iron districts, includ- 
ing Cleveland and the North of England, Lancashire, 
Derbysbire, Yorkshire, and South Wales. Several 
matters of importance with regard to the position of the 
association were brought forward and discussed. The 
funds were stated to be in a flourishing condition. The 
late reduction of wages by the sliding scale, which affects 
Yorkshire and some other districts, as well as the North of 
England, was considered, and the following resolution was 
unanimously passed. ‘ That in the opinion of this con- 
ference the sliding scale has worked advantageously to the 
workmen, and the action of agitators who are advising to 
resist the 2} per cent. reduction is hereby strongly con- 
demned.”’ The conference requests every workman to 
faithfully carry out the sliding scale arrangement, until 
the period over which it was stipulated to extend shall 
have terminated. 

The Hull Water Supply.—At a meeting of the Hall 
Water Works Committee on Monday, Alderman Wood- 
house in the chair, an important report was presented by 
the water works engineer with reference to the Hull water 
supply. The consumption during the last fortnight 
amounted to 83,210,290 gallons, and was the highest on 
record. Owing to the small rainfall and the continned 
dry weather, with an increased consumption, the water had 
fallen below the usual level, and unless there was a rain- 
fall within the next few months there was great danger of 
the supply falling short. New bores are being put down in 
connexion with the water works at Springhead, and the 





engineer was authorised to see the contractor with a view 
to accelerating the completion of the work. 


A Specimen Sewage Farm (?)—At a meeting of the 
Chesterfield rural sanitary authority, held on Saturday, 
Dr. Mackintosh reported that he had examined the river 
between Chesterfield and Barrow Hill on several occasions 
during the fortnight, and found, as usual, that the 
principal pollution came from the Chesterfield Sewage Farm. 
The previous week he found on one occasion the affluent 
water quite black, but that week, at the time of his visit, 
it was better. 


The Yorkshire Railway Wagon Company, Limited.— 
The report and accounts of the directors of the above com- 
pany for the half-year ending 30th of Jane, 1881. The 
company now owns 11,300 wagons, 24 locomotives, and 
130 railway carriages. The balance of profit and loss 
amounts to 2835/. Is. 10d., and out of that sum the 
directors recommend a dividend at the rate of 5/. per cent. 
per annum free of income tax, which will absorb 23611. 7s., 
and leave a balance of 4731. 14s. 10d. to next account. 





NOTES FROM THE SOUTH-WEST. 

_Cardif Industrial Erhibition.—An industrial exhibi- 
tion has been opened at Cardiff. In the mechanical depart- 
ment almost every branch of industrial science is repre- 
sented, and as the machinery and models will be kept in 
motion, the visitor will find here that which will both divert 
and instruct. In the first room the most conspicuous 
objects are a carpet loom, exhibited by Messrs. Humphries 
and Son, of Kidderminster; and a ribbon loom, sent by 
Messrs. Stephens and Co., of Coventry, ‘The original 
intention was to drive both these by electricity, but a pre- 
liminary trial showed that the experiments would be a 
failure, as sufficient power could not be obtained. They 
will, therefore, be worked by means of a gas engine. On 
a table erected along the west wall is a splendid collection 
of mechanical and scientific instruments and models. Mr. 
Gavey (engineer to the Telegraph Department of the 
Post Office, South Wales) exhibits a number of electrical 
instraments, including telephones of various descriptions. 
Messrs. H. Pooley and Sons show a fine model of a railway 
weighbridge, and Messrs. Chance Brothers (Birmingham), 
contribute a number of ship lights, and a pair of light- 
house lenses. Mr. Jenkins (Roath), lends a model of a 
locomotive and carriage, and next to this are good models 
of the Murdock locomotive and Stephenson’s locomotive, 
the first engine which ever ran in this country. Mr. Jolin 
Fowler exhibits a model of a traction and ploughing 
engine, &c.; Mr. Younghusband lends a beautiful plated 
tank engine, said to have run 400 miles in six days at the 
Darlington Exhibition; Mr. MacConnochie contributes a 
model of a new bed for invalids, and Messrs. Merryweather 
send various models of their fire engines, escapes, &c. Mr. 
S. Allen exhibits a model of a steam striker; Messrs. Hill 
and Clark, a model of a boat-lowering apparatus and 
detaching hooks; Mr. Thomas, of Gadlys, Aberdure, a 
model of a compound marine engine, with glass cylindered 
air pump, illustrating the working of the valves; Messrs. 
Priestman Brothers, model of a dredging apparatus ; 
Messrs. Raymage and Fergusson, a fine model of a ship ; 
Messrs. Clemenson, a model of a flexible wheel base 
for carriages; Messrs. W. Simons and Co. (Renfrew), 
model of a steamer for the transport of railway trains, 
passengers, goods, troops, and artillery, with arrangements 
for overcoming the rise and fall of tide, and a model of a 
hopper dredger; Mr. E. Payne, model of a cutter yacht 
Messrs. Henington and Co., model of a safety lift ; Messrs. 
A. M. Potter and T. C. Hain, Shire Moore Colliery, 
Northumberland, model of a *‘ Biily Fairplay; Mr. J. W. 
Thomas (borough analyst, Cardiff), chemical precipitating 
apparatus ; Messrs. Marychurch and Co., a model of the 
screw steamship Symington, of Cardiff, and other models 
of a kindred character. Messrs. J. B. Saunders and Co. 
exhibit an interesting collection of electrical instruments. 

The Joint Station at Cardiff.—A short time since it was 
announced that the arrangements by which the Taff Vale 
and Great Western Railway Companies were to jointly use 
the Central Station of the latter company at Cardiff had 
been settled. Some delay, however, occurred in making 
the necessary connexions or affording the public the facili- 
ties to which they deemed themselves entitled. The case 
was taken before the Railway Commissioners, who ordered 
that the necessary junction should be completed within one 
month from May 13, 1881, the date of the application. 
This order was neglected, and on Tuesday Mr. Frank 
James, of Merthyr, appeared by counsel before the Com- 
missioners in support of an application declaring the Great 
Western Railway Company in contempt for disobedience 
of the order ; and farther that the court should direct that 
a payment should be made by the Great Western Railway 
Company of a sum not exceeding 2001. a day for each day 
of continued disobedience of the order. The evidence of 
the applicant not being clear as to the refusal of the Great 
Western to obey the order, his counsel asked for an 
adjournment of the motion. The Railway Commissioners, 
however, said that as the application was a penal one it 
would be dismissed with costs, without prejudice to any 
future application. 


Newport.—The prospects of the iron and steel trades 
continue to afford ground for satisfaction, while at the 
works in the neighbourhood the activity which has now so 
long existed is well sustained. With respect to steam coal, 
also, there is no lack of firmness. In the house coal depart- 
ment the season for activity is also approaching, so that, 
taken all round, prospects are decidedly cheerful. Coke, 
unfortunately, remains in poor request; in iron ore there 
is not much change for the moment. Last week’s clearances 
comprised 16,913 tons of coal and 2906 tons of iron. The 
imports comprised 3712 tons of Bilbao ore, and 5319 tons 
from other sources. 
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THE WEEK ENDING || , eee ncne 
AUGUST 1, 1883. Nos NAMES, &c.. NOTICES TO PROCEED, 
- Re Gases % on communicated from Abroad Dates, OF APPLICANTS, ABBREVIATED TITLES, &c, I,—Time for entering Opposition expires Fri 
e Names, &c., 0 Communicators are giv a . tox 
Italics after the Applicants’ Names. ae July en er eae 
| es ee eee i | | i en 
Nos. NAMES, &o. $311 Johnson. Afahw, Preparing Vegetable and other sub- || N° __Name. No. Name. No. Name, 
pant | OF APPLICANts, ABBREVIATED TITLES, &c, of being costed wit metals. || 1881 1881 “| i881 
oe Se A A | __ || 8812  Haddan. afotte. Treatment of waste sand from glass oo pommel 1412 | Scott and 1501 Alexander 
1881 | _ factories ex. Spinall. Akester. (Maddin) 
July 3313 Gedge. Kaufmann, | Firearms || 1289 Jensen 1458 | Justice 1920 | Samuelson’ & 
26 3314 T, Muir, Glasgow. | Treatment of maize to separate the | ( Weineck) (Sedgwick Manwasines 
| . : Manwaring), 
$252 | J. Short, Southwark, ee July | Germs and obtain high quality || 12/4 Rettie, and Stuart | 2847 | Lake 
$253 a jert, Heidel- Predteaee ettlam or clinometer. 3315 P. Amati. Ni | 5 oe aud flour, =s 7 1309 a tet Manufac- (Greenough) 
rg : - Amati, Nice, | udmerged propellers of navigable|| ,., ieee uring Com-} 2909 | Nicholson & 
3254 | Lake. Brooks, ' , Vessels, 1310 | Asher, pany), Mather 
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3255 B. Genn, Ely. Waterproof camping bed. B. Mitchell, Brad- | and twisting fibrous substances, a eet and Ley ae 2995 Brown and 
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32 1. Keylinag ox . ngham. aha (Holland), (Delaye), o7 | se 
3260 -_ 2 yling and Gaseliers and pendent lamps. 3320 , H. Mowll, Dover. Fitting the holds of oes | 1885 | Clayton. 1604 Bailey.” ) 77 Shaw and 
$261 | T. W. Helliwell, Brig- | Making the glazing of glaze strac-|| °%4 4. Holding and E. K. | Loom pickers and manufacture | 44 Sutcliffe ana | 1704 pikiuson. | 3091 | Harding and 
house turee impervious to wet, éc Dutton, Manches- thereof, Sutcliffe, [1730 Duprené Harding, 
$262 | J. Knowles, Man- Mordanting textile fabrics for dye- || 3999 8 i i rea ee 
oat chester ad | «ing and prions 322 - Hallam, Manches- Controlling supply of steam to parts Scale ae eet 
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7 an, aniell Commodes. = c 1085 | Von Naw. 1479 arlow 2489 > . 
8268 | Dufrene. Sugan-Jame Breechloading firearms. - Lame. Rice and Mur- | Operating Valves of steam and other rocki (Pe. 1487 eee = “ae ” 
$060 | J. Bradley, Lowell, | Circular knitting mersines. (Com-| 3927 | J."L. Rastric, Lone | wemgines.,.(Complete specification), schkes), 1488 | Nordenfelt, | 2492 | Jensen” 
ss mn. — pap plete specification), 82 ,- astric, Lon- | Working alarums. 1371 | Hart. 1524 | Holt. (Edison) 
27 ges. Eckardt Gearing and reversing gear for 32 ; 1377 | Sachs, 1527 Imray 632 | Fraser 
‘. ; planing machines, hue’! _ fer ant | Improved coal washing and sepa- 1378 | Jones. (Buffet). | 2840 | Lake (ebb & 
3271 A. McLaren, London. risms. 3309 Le lier, rating or sorting machine. 1581 | Kay 1531 | Godsal. Jebb aathes 
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FINAL SPECIFICATIONS FILED. 
Nos. : $29, 330, 336, 342, 352, 358, 363, 373, 375 
386, 401, 459, all of the year 1SS1. 
, 334, 434, 453, all of the year 1881. 
339, 343, 344, 3.0, 361, 367, 370, 
379, 389, 398, 500, 542, all of the year 
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as 
oad, 


368, 376, 


the year 


5, of the year 1880; 365, 366, 
382, 337, 393, 436, 508, 1710, all of 
Issl. 

380, 395, 397, 407, 408, 461, all of 
1881 

403, 406, 411, 418, 422, 423, 424, 425, 
464,473, 486, 503, 524, 525, all of 
18sl. 


the year 


446, 464, 
the year 


PAT2NTS IN RBSPBCE OF W4(GS Tis C44) (518'3 STAMP 
DUTY OF 50’, HAS BEEN PAID AND RSGISTBRED. 
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No, | Name. No. Name. No. Name. 
1878 | 1878 | 187 
2965 | Lake 3019 | MeDonald. 3065 Ritson 

| (Wheelock), | 3032 | Hill. (Ritson). 
3027 | Norris. 3036 | Wirth 3313 Lake 
3247 | Nicholls. | _(Bnzinger). (Kitson). 
2979 | Taylor. 2999 | Kingston. 3054 | Johnson 
2983 | Carmichael, | 3000 | Dupuy. (Dedains). 
3025 | Aspinwall. 3u73 | Holliday 3119 | Cotte 
3042 | Holloway. (Grawitz). (Lanfrey). 
3l4l | Tavgye, 2998 | Trecziok and 
3214 | Gill, | Bower. 


PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
DUTY OF 100/. HAS BEEN PAID AND REGISTERED. 














No. Name. No. Name. No. Name. 
1874 7 187 
2816 Wilson. 2796 Whitehead 2682 Whiteside 
2621 Gamgee and (Skene and (Howlett). 
Purkis. Dervaileée). 2734 | Abel 
2641 Davey and 2674 Bernays. (Langen). 
Watson, 





PATENTS WHICH HAVE BECOME VOID. 
I.—Through Non-Payment of the Third Year's Stamp Duty of 50!, 


| 
































No. Name. No. Name. No. | Name. 
187 1878 1878 
2347 +=Baker 2879 | Aves and | 2906 | Lord. 
(Brewer), Gilles), 2907 | Wright and 
Helliwell. 2883 | Batley. Wright, 
Siegler. 2883 | Reynolds. 2909 | Broja, 
Hammond 2891 | Arnold. 2911 | Lake 
(Scheliha). | 2892 | Powers (Peillard), 
Dathi-. Perkins, 2914 | Pilliner, Hill, 
Savage & Wilson, & Williams. 
Lake (Gillet, | 2893 | Thompson 2915 | Finch and 
Gillet, and (Paillard), Finch. 
Gillet) 2896  Dangoise. 2918 | Milliken. 
2861 | Taylor. 2897 Perrot. | Mills 
2864 Gentiles 2898  Blazy. | Clapham. 
(Sittman). | 2900 Keats and | 2926 | Lawrence 
2867 Fox and Keats, | (National 
Smith. 2903 | Brewer | Rubber Com- 
2872 | Coulthard. (Meanr & pany). 
2875 | Lake (Cope- Lecuyer), 2928 | Birt. 
land and 2929 | Gent 
| Eaton), | White. 











I.—Through Non-Payment of the Seventh Year's Stamp 

















Duty of 1001. 

No. Name No Name. No. Name. 
1874 | 1874 
2514 | Gedge Martin. 257 Spiller 

| (Lepet). Hyatt, 2583 «Ball. 
2517 | Lion. Perry. 2584 Johason 
2536 | Bonneville Clark. (Burlock). 

| (Martin) 








ABSTRACTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING JULY 30, 1881. 


Abstracts marked with a * relate to applications not proceeded 
with. The number of Views given in the Specification Dravings 
ts stated in each case after the price; where none are mentioned 
the Specification is not Illustrated. 

Where Inventions are communicated from abroad, the Names &c., of the 
Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, Chancery- 
lane, B.C, either personally, or by letter, enclosing amount of price 
and postage, and addressed to Ma. H. READER LACK. 

4942.* Filters: G. Mant, London, [4¢j—The object 
is to provide more simple and efficient means for cleaning the 
filtering medium, and to make an apparatus capable of being 
worked with less power. (November 27, 1830). 


5000, Rag Engine: R. K. Miller, Edinburgh. [27 
—Consists of a narrow deep chamber standing on its edge or end, 
the knife box or plate being carried in a circular centre piece with 
a fixed backfall. When in action the grinding roller raises the 
level of the pulp higher atthe back than the front; the pulp 
which has passed the grinding roller immediately sinks, pushing 
before it such pulp as has not passed the grinding roller and 
when the engine has been in operation fora short time the circula- 
tion of the pulp is very rapid. The machine can be modified for 
use asa washer, (Void. the patentee having neglected to file a specifi- 
cation, December 1, 1830) 


6005. Securing together Edges of Sheets of 
Paper, Leather, &c.: L. de Horwath, Paris. (2 )|— 
The sheets are subjected to pressure between grooved or striated 
surfaces, which causes them to lock together. (Void, the patentee 
having neglected to file a specification. December 1, 1880) 


5008. Electro-Magnetic Induction Machines: 
H. Wiide, Manchester. (2¢.)—The metal wheels upon 
which the armatures are mounted are slit in a radial direction. 
The armaiures are also slit, and are fixed in the wheels so that 


both sets of slides coincide, The ends of the electro-magnets are 
terminated by pole-pieces, while the iron armatures are not. 
These pole-pieces, which overlap, are also slit. By these means 
counter currents are prevented. (Void, the patentee having neglected 
to file a specification, Decembor 1, 1580). 

5019. Wire Nails,&c.: J. Sheldon, Birmingham. 
[2¢.]—The nails are of an oval or double convex section. (Pro- 
visional protection not allowed. Decembder 2, 1830), 


5168, Manufacture and Refining of Iron and 
Steel: G. Ellinor, Sheffield. [ls. 33 Figs.)—Consists 
in removing phosphorus, sulphur, and other impurities from iron 
and steel, or from the ores from which iron and steel are made, by 
the use of calcium hydrate, or magneso-calcium, or quicklime or 
lime, or magnesium lime in any intermediate state of hydration, 
or their carbonates in combination with a fixed oil or fat, or 
hydro-carbon oil. Describes various modifications, also apparatus 
to ba used in carrying the invention into practice. (December 10, 
1880). 

5211 Lighting Mines: P. Adie, London, [2¢j— 
Electric incandescent lamps so connected t» the leading wire, 
that the fracture of the lamp breaks the circuit are employed. 
(Provisional protection not allowed, December 13, 1880). 


5217. Pistons: J. Wavish, Leytonstone. [id 
2 Figs. }—Radial holes are bored ia the piston, and into each hole 
is inserted an adjustable spiral spring ending in a plate which 
bears against the inner side of the packing ring. (December 10, 
1880). 


5223. Key Plate for Private Correspondence: 
W. Brierley, Halifax. (/. Pignol, Berlin). (2d]—The words 
are arranged in a peculiar irregular order by being written through 
holes in a plate superposed on the sheet. A similar plate is 
required for reading the communication. (Provisional protection 
not allowed, December 13, 1880). 


5277. Churns: C.E. Ahlborn, Hildesheim, Han- 
over. (6d. 2FiygsJ—ihe outer vessel has a jacket and a perfo- 
rated ring around the upper part from which hot or cold water can 
be projected on to it The churning is performed by two sets of 
concentric vanes rotating in opposite directions. (December 16, 
1880). 


5303. Ventilating Sewers and Drains, &c.: T. 
Rowan, Ryde, LW. [6¢. 2 figs.) —By cowls or otherwise « 
current is induced which causes the sewer gases to pass throuzh 
porous material (saturated with antiseptics or disinfectant<) in 
suitable receivers. air entering to replace the gases withdrawn 
(December 17, 1880). 

5329. Jacquard Ap atus, &c.: J. Irving, 
Barnsley. (6d. 4 Figs)—To weave articles that require two 
sets of cards, such as tablecloths with a centre and border, two sets 
of Jacquard apparatus are employed connected to the warp, one set 
of needles being out of action while the others are at work. Or 
card with two sets of holes, either set of which can be rendered 
operative by sliding the cylinder endways, may be used. (December 
20, 188). 


5344. Moulding Machines, &c.: H. Wren and J. 
Hopkinson, Manchester. (Partly G. Sebold and F. Neff, 
Durlach, Germany). (8d. 13 Figs,J—I|s for improvements on Patent 
3227 of 1879 by the same communicators, and relates (1) to a 
setting table having pins for causing the two halves of the mould- 
ing box separately moulded to make register. (2) To the combina- 
tion with a pattern plate of a conical gitand runner. (3) To form- 
ing the upper surface of the runner of a jagged or irregular form 
to catch thedirt on the metal and to form a reservoir from which 
the casting may suck. (4) Toa moulding machine comprising a 
rising and balancing table, a sand box, a pressure plate, locking 
and turning over devices, &c. (December 20, 1830). 


5345. Branding Wood, &c.: J. Richmond and 
W. Whiting, London. (6¢. 3 Figs.}—The design is cut in 
relief upon a piate, which is fixed face downwards over a rising and 
falling table. This plateforms the bottom of a box in which ga« 
and air are burntto keep ap its temperature. The other sides of 
the box are lined with asbestos. (December 21, 1880). 


5346. Warming and Ventilating Rooms: J 
Smith, Liverpool. [6¢. 5 Figs.}—The firegrate, which is 
open, has a closed ash-pit communicating with the external air. A 
second passage delivers fresh air into the room (December 2! 
1880). 


5347. Engines Worked by Steam, Air, or Gas: 
S. Robinson, Westbromwich. (8d. »% Figs,)—The illus- 
tration shows one modification of the invention. A is the cylinder 
in which are two oppositely moving pistons with rods c ¢ coupled 
by return connecting rods to cranks F F on a shaft which passes 





through the cylinder. In another modification there is one piston 
only, and both cylinder and piston move. N is a condenser which 
is claimed as new consisting of a casing and coil of pipes cooled by 
a constant current of water, (December 21, 1880. 


5363. Guns and Vessels for Submarine Warfare, 
&c.: H.E.Newton, London, (J. Zricsson, New York). [8d. 
21 Figs)}—This invention, which will shortly be illustrated in 
another part of the paper, relates to means for firing projectiles 
from a ship below the water level. In one arrangement a gun is 
fitted permanently in the ship's bows, protruding through the skin 
under water. The outlet of the gun is closed by a flap valve, which 
can be opened. by a temporary stopper which is shot away. 
The projectile is inserted from the breech, and between it and the 
charge a piston is placed. The charge, when exploded, forces the 
piston along the bore and pushes out the torpedo. In some cases 
brackets are arranged on the ship's side below the water for the 
reception of a gun lowered over the side. The rudder of the ship 
is carried entirely below the water by a rudder-post attached as a 
bracket to an extension of the keel. The rudder is worked by 
hydraulic cylinders exterior to the vessel and communivating with 
the interior by pipes. The invention inc'udes a new form of 
torpedo anda firing device. (December 21, 1886). 


5386. Apparatus for Practical Meteorology: F. 
H. F. Engel, Hamburg. (W. Alinkerfues, Gittingen, Ger- 
many). (6d. 10 Figs]—Describes mechanism for combining on 
one scale the movements of the diaphragm of an aneroid baro- 
meter, and the changes in length of a hygroscopic string. 
(December 22, 1880), 





5388. Wire Fencing: J. Shaw, Sheffield. (6d. 
8 Figs.}—Claims the use of open-mouthed slots formed in the outer 


edges of the standards of wire fencing, with suitable wedges for 
retaining and securing the wires. Four modifications are shown. 
(December 22, 1880). 

5390. Apparatus for Utilising the Unconsumed 
Gases of Combustion, Preventing Smoke, &c., in 
Furnaces: R. Paulson, London. [8¢. 19 Figs.)—The 
bars of the furnaces have deep webs along the undersides, which 
rapidly radiate the heat imparted by the fire and prevent the 
bars from being burtt. Perfora ions extend through them, or they 
are castin pieces, each having a dvep groove, 80 as to admit of a 
tube being placed within them, making, when placed together, a 
hollow bar. The bars are prolonged and carried upwards at right 
angles, so as to rest against the usual bridge. Various arrange. 
ments are described. (December 22. 1880) 

5394. Apparatus for the Manufacture of Bicar. 
bonate of Soda: W. Weldon, Burstow, Surrey. 
(A. R, Pechiney, Salindres, France). (4d. 6 Figs.)—Refers to 
Patent 2098 of 1880, and relates to apparatus for treating a mixed 
solution of chloride of sodium and free ammonia or carbonate 
of ammonia by either carbonic acid gas or a mixture of carbonic 
acid gas and other gases to transform the chloride of sodium into 























The difference between the present invention 
and the former one lies principally in the employment of two 
horizontal perforated diaphragms bdin place of one, When the 
cylinder makes a sudden semi-revolution, its liquid contents have 
to pass in one direction and its gaseous contents in the other 
direction, through two perforated diaphragms, so that the contact 
of the two fluids is rendered more intimate than when one horizontal 
partition ouly is employed. (December 23, 1880). 


5404 Locking and Unlocking Railway Signal 
and Point Levers: M. C. Denne, Redhill, and T. J. 
Denne, Eastbourne. [6¢. 4 /igs.}—Is to effect the locking 
of signal apparatus, and afterwards to release the locking appa- 
ratus by means of an electric current, such releasing enabling the 
lever to be operated in the usual manner. The illustration shows 
the apparatus as locked, the lever B having been pushed over by 
the forward motion of the signal lever when the signal is put up to 
block the line. Bridge pieces to complete the circuit are put at 
certain places along the line close to the rails to be operated by 
the train. The current causes the electro-magnet é to attract the 
armature /, and thereby move the vibrating lever ¢ to which it is 
attached, so that the stud misina line with the curved slot. By 
this the disc fis free to revolve, motion being given to it by the 
hammer ¢d. The revolution of the disc brings the stud n in contact 


bicarbonate of soda. 








with th bottom of the slotted link s, thereby giving motion to the 
crank downwards, which being connected to the detent / causes the 
latter to rise out of the notch in the quadrant 4, and by means of 
the counterbalance F the lever D is moved, and the second lever 
C is caused to rise above the centre by means of the be!l-crank E 
coming in contact with the stud g to allow the lever B tv 
he pulled back into the other position. The pulling back of the 
lever causes the inclined plane u fixed to the quadrant i to come 
in contact with a projecting stud fixed to the back of the hammer 
shaft to throw the hammer back. The pushing forward the lever 
B by means of the c mnecting rod a, one end of which is fixed to 
the signal lever, brings the appsratus to the position shown in the 
illustration. (December 23, 1880). 


5408. Kilns for Burning Blue Bricks, Glazed 
Goods, &c.: E. E. Street, Clifton. [td/. 8 Figs,)—Ke- 
lates to the construction of continuously working kilns with the 
burning chamb-rs arranged in separate detached groups. such 
groups communicating by flues external to them, and the flues 
being provided with dampers, the whole being so contrived that as 
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soon as the burning is complete in any group of chambers the 
group can be effectually isolated and the goods therein protected 
whilst cooling from injury by the passage of air amongst them. 
A is the external wall and B B partition walls of the kiln; CC are 
the fireplaces connected by underground flues to the chimney I. 
(December 23, 1880). 





5412. Rotary Machines to be used as Motors, 
Pumps, Blowers, &c.: W. R. Lake, London. (4. 
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Kaiser, Munich). (6d. 6 Figs.}—Describes and claims the use of 
a hollow rotating piston enclosed in a casing having two series of 
inlet and exhaust ports separated by a partition and arranged in 
combination with slides united’by an elastic or a rigid connexion 
Also a casing constructed with inlet and outlet ports, separated by 
a partition. (December 23, 1880). 


5415. Apparatus for Weighing and Measuring 
Grain, &c.: W. R. Lake, London. (4. Kaiser, Munich, 
Germany). (6d. 7 Figs.}—The weighing mechanism is represented 
in the illustration. A is the scale beam, upon which is suspended 
t ‘Lhe vessel B is mounted in such 








the vessel B and the weight G, 
4 manner that it is freely suspended only when in equilibrium and 
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I w the scale beam as if it were attached 
thereto The wain knife edges ‘of the scale beam rest on their 
teps only for a time ju i t for the correct weighing of the 
grain and the greater part of the movement takes place around 
pins The spout cis elongated in such a manner that the scale 


when being emptied will be retained in position by the grain flow- 
ng from it, The specification describes the combination of such a 
weighing machive with a measuring machine. (December 23, 188\)) 


5436. Furnaces for the Manufacture of Steel, 
&c.: A. C. Wylie and T. Lockerbie, London. (6/ 
3 Figs.}—The root C of the furnace is formed quite independently of 
the side walls, being carried by iron ties FF and HH. K K are 
tue regenerators directly under the current of hot gases escaping 


oO 


nace through the flue L. N sacinder trap opening 
through tt oor Pon the level of the floor 0. The invention 
further relates to an improved reversing valve lifting from seat to 
seat instead of sliding thereon. (December 24, 1880). 


5441.* Valve Gear of Steam Engines: J. A. 
Stott.Manchester. (2¢.)—I[sforan automatic cut-off motion. 
Upon the distributing valve is a gridiron cut-off valve, with its 
spindle passing through the tubular spindle of the main valve, and 
having its motion controlled by tappets connected to the governor 
December 27, 1880 


5442. Manufacture of Card-Grinding Appli- 
ances: J. S. Drosfield. Oldham. ([(d. 4 Figs j—in 
rder that the card t eth may be ground at the side as well as at 
the back, the rollers are ridged or fluted, the effect being obtained 
by moulding the sarface by fluted rollers or strickles. (December 


27, 1880). 


6443. Air-Compressing Engines: F. E. B. Beau- 
mont, and D. Greig, Westminster. [4/. 2 Figs.)—The 
engine is of the portable or locomotive type and has two unequal 
ompounded cylinders, The piston rods of these cylinders are con- 
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nected to two unequal pump barrels D and E, of which D draws in 
delivers it compressed to the reservoir Gin which are the 
fhe pump E draws the compressed air and delivers 
it still more compressed into the air main. (December 27, 1880), 


5444* Safety Apparatus for Locomotive En.- 
gines, &c.: W.R Lake,London. (//. Ruelle, Paris). (2d) 

\cross the ends of the engine and other vehicles transverse bars 
are placed with flanged or turned down ends, When the wheels 
of the train leave the rails these runners take their places and 
slide along the metals, (December 27, 1880). 


5445. Valves, Taps, or Cocks: T. Meacock and 
A. W.C. Ward, Chester. [6¢. 20 Figs.J—The waterway 





losed by an elastic valve, into which there is a small hole open 
to the supply and a large hole towards the outlet closed by a valve. 
When the valve is forced back by a press button the contents of 


the ball run out, and the pressure of the water outside the ball com- 
presses itand allows the water to flow round or past it. When 
the valve is closed water gradually enters the ball by the small 








hole, and the latter resumes its former shape and cuts off the flow 
of fluid. (December 28, 1880), 


5448.* Bicycles and Tricycles: I. T. Towns- 
hend, Coventry. (2d )|—Kelates to the steering apparatus of 
tricycles and the saddles of bicycles. 


(December 28, 1880). 
5449.* 


Fog Signals for Navigation: W. B. Bar- 
ker, Hoboken. New Jersey, U.S.A. [2d.]—The notes of 
the fog-horn are produced steadily or tremulously according as 
they are to be deemed short or long. An apparatus is described 
that has a number of pinions or one long pinion in divisions, each 
pinion corresponding to a certain signal. The whole can be con- 
nected to the compass,®o that the ship will automatically signal 
its course. (December 28, 1880). 


5451.* Mash Cooling Apparatus: W. Brierley, 
Halitax. (A. Nohring, Marsonvasar, Hungary). [(2d.)—Relates 
to mash cooling machines in which vertically reciprocating cool- 
ing pipes operate in conjunction witha cooling tank, and is to pro- 
vide a continuous motion of the mash through the pipes; to cool 
the mash on two cooling surfaces; and to produce a permanent 
stream of fresh water through the cooling pipes. (December 28, 
1880) 

5452.* Stays or Corsets: W. R. Lake, London. 
(W. Bowers and H. B. Doremus, Newark, NJ., and A. Feltheimer, 











New York, U.S.A.), [24]—The improvements are to enable the 
wearer to adjust her stays more conveniently, &c. (December 28, 
1880), 


5454.* Skylights: A. Forbes, Govan, N.B. (2d) 
—Relates to means for keeping skylights, specially ships’ sky- 
lights, open or shut. (December 28, 1880). 


5455.* Ships and Vessels: F. H. Danchell and R. 
Blum. (2d.)—The ship has two skins, the intervening space 
being divided into cells. (December 28, 1880), 


5456. Rotary Pumps: G. Waller, London. [éd. 
8 Figs.}—Withbia a cylinder isa second revolving cylinder eccentric 
to the first. The point of novelty lies in the provisions made for 
the flat pistons, which project from the inner cylinder to adapt 
themselves to the various required positions. They are carried in 
rollers which lie in cylindrical bearings in the wall of the inner 
cylinder, in which they are free to rotate slightly. (December 28, 
1880). 

5457. Blow Pipe Revolving Furnace, &c.: B. J. 
B, Mills, London, (4. Duryee, New York). (8d. 2 Figs.J—A 
is a revolving furnace provided with an enlargement A‘, in which 
are openings closed by shutters Q. The fire is urged by a blast, 
and across the top of it is a jet A of air and oil, or gas, which is 
projected into the furnace, The materials are fed ioto the hopper 








Tand drawn out at Q The invention includes recovering metals 
from their ores by ition, dephosphorising iron and iron 
ore, the manufacture of chrome and its compounds, tie manu- 
facture of glass, the production of paving blocks, and the manu- 
facture of carbonate of soda by aid of the above furnace. 
(December 28, 1880) 


5458. Heavy Ordnance: B. J. B. Mills, London. 
(J. H, McLean, St. Louis, and M. Coloney, New Haven, Conn , U.S.A.) 


(6d. 7 Figs.)—The barrel is made of three tubes one over the 
other, capable of expanding longitudinally independently of 
each other. The loading is effected by a transversely sliding 
breech-block made up of a number of plates bolted together, and 








having two chambers, one of which is ready to receive a fresh 
cartridge while the other is opposite the bore of the gun. Hydraulic 
engines feed the cartridges and move the gua in all required 
irections. (December 28, 1880). 


5459, Machine Guns: B. J. B. Mills, London. 
(J. H. McLean, St. Louis, Miss., U.S.A,, and M, Coloney, New Haven. 
U.S.A.) (6d. 10 Figs.)—The gun is constructed with a horizonta] 
range of barrels and a breech slide having a vertical reciprocat- 
ing movement, and provided with one or two sets of load 
chambers, so that when the slide is elevated one set of chambers 





will be in firing position, and when the slide is depressed 
the other set. A corresponding range of magazines above and 
below the barrels, Fig. 1 is a vertical longitudinal section of 
the loading and firing mechanism; Fig. 2 is an elevation of 





part of the firing mechanism to a larger scale; and Fig. 3is a 
vertical section in line 7,7, Fig-2. In the rear of the barrels 7, isa 
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slide 8 with two horizontal ranges of charge chambers 9, 9, which 
take in cartridges from the magazines 39, 39. Connected to the 
rock shaft which operates the slide are arms 16 of a second rock 
shaft 17, which carries a series of upwardly projecting arms 
embracing the sliding hammers 19, for the purpose of drawing 
them backward into eocked position, in which they are caught by 
triggers 20 (Fig. 2). The heels of the triggers rest in grooves 23 
on the upper surface of the firing pins, the said grooves decreasing 
in depth backwards, so that the forward movement of the firing 
pin will elevate the tail of the trigger and withdraw the nose from 
the notch 21 in the next firing pin of the series. The central pair 
of trigger levers 20a are operated by a vertical slide 24, in which 
their heels are held, and the throwing up of the slide releases the 
central pair of firing pins, thus discharging two barrels. The 
invention includes a positive feed mechanism for pushing the cart- 
ridge from the magazines. (December 28, 1880). 


5460.* Pirns and Spindles of Spinning Machines: 
A. W. L. Reddie, London. (J. C. Zel/er, Paris), (2d) -The 
shuttle tongue carries. instead of the usual convex spring, “one or 
more projecting spirals,” (December 28, 188), 


5461. Lithographic and Letter-Press Printing 
Machinery: W. C. Kritch, Leeds. [(d. 5 Figs. ! 
Relates to the adaptation of one machine to printing by the litho- 
graphic process, as well as by the ordinary method of printing 
trom type. The platen has four sides. suitable mechanism giving 
to it an automatic and requisite amount of intermittent and rotary 
motion. The arrangement includes mechanism for steadying and 
adjusting the platen to a perfectly parallel position with the type 
forme or stone. (December 28, 1580). 


5462. Preparing, Spinning, and Ropemaking 
Machinery: A.M. Clark,London. (La Société Anonyme 
des Corderies Parisiennes, Paris), (ls. 2d. 29 Figs.]}—The novelty 
consists in a feed roller that will deliver at each revolution an 
equal length of yarn, whether it be fine or coarse. It consists of 








a spindle A, carrying a boss B, upon which is fixed a bevel wheel 
by which both A and B are driven, the two being connected by a 
screw or pin. From the face b' of the dise B project conical pins 
C, which pass through holes in a movable dise jaw, pressed at 





point a towards B by means of a spring or friction roller, and 
thereby caused to incline itself more or less to the spindle A. The 
disc jaw D has as many cylindrical holes as there are conical pins, 
and a collar on the spinale A maintains the disc D at the proper 
distance from the boss B according to the size of the yarn. If the 
spindle be rotated this delivery apparatus will turn with it, and 
the yarn or strand entering between the movable jaw disc D and 
the fixed boss B at the side diametrically opposite to the friction 
roller or spring, is wound upon the cone formed by the pins, and 
around the lowest part of the cone at first, but after having made 
half a revolution the yarn is nipped by the movable disc pressing 
against the fixed part B, and forced to rise to the highest part of 
the cone. The portion of yarn on the cone will be of constant 
length whatever may be the variation in its diameter, fine yarn 
being wound on the large portion. and coarse yarn on the small 
portion. The specification describ-s the application of this appa- 
ratus to spreading, spinning, twisting, and laying machines, (be- 
cember 28, 1880). 


5464.* Furnaces for the Prevention of Smoke, 
&c.: J. Jackson, Liverpool. (2d.)—i'wo chambers are 
provided into which the air is first admitted, and from which it is 
withdrawn in fine streams, One chamber is at the front of the 
furnace and one behind the bridge. (December 29, 1880). 


5465. Apparatus for Raising Sunken Ships, &c.: 
W. Atkinson, London, [6d. 1 Fig.)—The invention is for a 
buoy fitted with valves by which the water can be admitted, and 
also by which air can be introduced to expel the water. All the 
valves and fittings are in the interior, (December 29, 1880). 


5468. Apparatus for Moving Dampers, Doors: 
&c.: R. Waller, Leeds. (6d. 7 Figs.j—Kelates to various 
combinations of worms, wormwheels, screws, racks, ratchets, &c., 
operated from a distant point to open or close windows, &c. 
(December 29, 1880). 

5470.* Bicycles, Tricycles, and Velocipedes 
W. Andrews, Birmingham. (2d.]—I/s for improvements in 
heads, necks, and pedals. (Vecember 29, 1880), 


5471. Gas Motor Engines: R. Hutchinson, Lon- 
don, [ls.2d. 25 Figs.)}—The cylinder is surrounded by a casing, 
and hasan airway 3 (Fig. 3) on each side of it by which air is 
drawn into the casing and expelled at each revolution. The 
cylinder comprises two portions, in the lower of which is a piston 
marked 11, which can be adjusted by hand to vary the space 
beyond the stroke of the main piston, into which the mixed gas and 
air can be compressed before the explosion. In operation, after 
the exhaustion of the products, the main piston rises, drawing in 
air and gas through a port in the longitudinally reciprocating 
plunger vaive 17 and through the port 20. By the time the ; iston 
7 has reached the top of its upstroke the valve has carried its port 
past the port 20, and brought a cavity and a second port into com- 
munication with an outer chamber constantly supplied with gas 











The cavity, which is also fed with air, is carried to a constantly 
burning flame, and after ignition the valve is moved so that the 
increasing pressure in the main cylinder is commanicated to it until 
the moment when the explosion takes place. Fig.4 shows the ex- 
haust valve 39, which is worked by a tappet 33 on the valve rod 16. 
The specification further describes a low-pressure engine and many 
modifications of the details of both, The following points among 
others are claimed: the combined cylinder and circular jacket; 
the movable piston; the admission of an additional supply of gas 
to the explosion chamber just before the ignition of the charge; 
the employment of a hinge valve to cover two apertures, one to 
furnish gas to enrich the charge and the other for the entry of the 
igniting flame, (December 29, 1880). 


5472. Glazing, &c.: C. F. Elliott, Liverpool. 
(6d. 8 Figs.}—the sash-bars are of iron of auchor section, the 
sheets of glass being attached by spring clips, which are bolted 
to the web of the anchor iron in such manner that they press on 
the glass and with the flange of the anchor iron form a clip which 
grips and holds the glass. (December 29, 1880). 


5473." Window Sashes: J. Terry, R. Judson, and 
G. Smith, Keighley. (2d.)—Is for means whereby the sashes 
can be turned into the room for cleaning the outer side of the glass 
(December 29, 1880). 


5474. Apparatus for Preparing “eeds for Crush- 
ing in Manufacture of Oil and Composition Cakes: 
Cc. Eskrett and W. H, Searie, Hull. [6d 2 Figs).- To 
obviate the creasing and injury to the cloths when the sed is 
enclosed within the wrapper, a board or compressor plate is 
employed fitting the inside of the frame, and suspended in such 
position that when the cloth and seed are in position, the board is 
brought down and pressed upon the seed, consolidating it prepara- 
tory to folding over the sides of the cloth. (December 29, 1880). 


5475. Ornamentation or Colouring of the Sur- 
face of Hard Rubber, &c.: W.P. Thompson, Liver 
pool. (Zhe Dickinson Hard Rubber Company, Springfield, Mass., 
U.S.A.) [2d.]—The process consists in laying on the design in 
colours mixed with a solution of gum lac and alcohol, or in oil 
colours, covered when dry with shellac varnish, and in subsequently 
subjecting the hard rubber so treated to pressure between heated 
plates. (December 29, 1880). 


5476.* Treating and Transporting Human Ex- 
creta, &c.: R. Hoodless, Ormskirk. ([2¢]—The soil 
pans are emptied on to a sieve from which the fluid and semifiuid 
contents are conducted to air-tight railway trucks. From these 
trucks they are carried to the fields in cart tanks and emptied. 
(December 29, 1880). 


5477 Saddle Bars: Sir T. Dancer and E. Chappel, 
Malmesbury. [6¢. 5 Figs.J)—Is fora bar, which in the event 
of the rider being thrown will automatically unlock and release 
the stirrup leather. (December 29, 1880). 


5478. Manufacture of Ammonia: H. A. Dufrene, 
Paris. (La Société Azote, Paris), (6d. 1 Fig.}—The invention 


has for object the extraction of the nitrogen from the air and the 
manufacture of ammonia. For this purpose nitrogen is combinei 
with hydrogen by the action of porous bodies either in a hot or 
(December 29, 1880), 


cold state. 


















































































































. Machinery for Obtaining or Appl 
J. Graddon, Forest Hill, 





ying 
ent. 





5479. 
Motive Power: 





(6d, 8 Figs.]—The power is derived from gases or vapours passing 
throus - a coil of pipes surrounde d by a hot medium into a chamber, 

are utilised in a gas engine, two forms of which are 
Fone ri ribe d. (December 29, 18380 


5480.* Pumps: A. M. Clark, London. (1. . Triplett, 
New York). (2d4.)—A domestic pump, comprising a filter and an 
air chamber. (UVecember 29, 1880) 

5481. Sofa Bed: R. E. Phe ied, Greenwich. (/. Laere- 

vans, San Francisco). (6d. 9 Figs.) e back of the sofa is so 
constructed as to act as the mattress of the bed. (December 29, 


1880). 
5482. Telephonic Apparatus: C. J. Wollaston, 
London. [td 6 Figs. }—The invention is for combining in one 


lephone apparatus to render it por- 


case the various parts of a te 
E the microphone, G the induc- 


table; 5 is the receiver, d the bell, 
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tion coil. The batteries are not visible in the drawing 
shows the apparatus as connect ted to a diver’s helmet 1 thi 
c+se only one battery in the box is employed. The specifi D 
describes the plan of the connexions. (December 30, 1830) 


5483.* Wheels for Colliery Corves, $e: J. Trip- 
pet and T. Walton, Sheffield. Relates to cert 
lubricating wheels, ani consists in the ¢ a hollow 
bossed wheel with two internal bus! one at each side, and also 
with a perforated cover extending over the two bushes, through 
the perforations of which the oil in the hollow boss passes slowly 





nstruc ad 




















to the axle, «(December 30, 1880). 

5484, Pamging agaenetns: E. H. Greeven. 
London. (/ Germany). (6d. 10 Figs.J— 
Relates ty pulso mA rs The s of steam to the pump 
chamber or chambers is such that steam may be supplied inter 
mittently to the pump chamber (or to each alternately if two be 
used) from the main, regulated by a itable valve, there bein: 
also constant supply of a ce of steam t de sedh chamber 
or chambers by a bor.ng through the valve or equivale neans 
(December 50, 1880) 

5485.* Waterproot Clothing, &c.: J. Neville 
London. [2¢ e coat is cut on a plan that involves but few 
seams. (December , 1880) 

5486. Manufacture of Cubes or Blocks of 


Sugar, Salt, &c.: G. Jager, Liverpool. [tid. » Figs.) 
The process consists in running the syrup from the vacuum par 
into moulds formed of a plate full of holes, open at top and bottom 


and resting on another plate witha layer of soft absorbing materia 
between as a juint, and in , prene ng the material out of thes 
moulds after it bas set and t lower plate has been removed. by 






means of a press armed wit 
The cubes so produced ar 
centrifugal machine until w hite, 


5487.* Apparatus for Winding warns : J. os 
i} 


son. Leeds (2 yr bobbin is form he 
yeing raised and lowered instead of the 


- ur 





ro 
(Dex 


ember 30, 


ij}—j he cop or 


guide re met be r 30, "1880 


5488.* Combine1 Seat and Life Saving Lope 
ratus: J. Wetter, Westminster. (B King, Pa 
—Part of the seats are buoyant cylinders, and the rema ind r are 
designed to afford a hold to pe ople in the water. (Decembe 
1880). 

5491. Web Printing Machines: J. Foster, Pres- 
ton. [6d 3 Fig The web from the roll A passes between the 
first forme cylinder “Fl and the first impression cylinder I', and is 
there priate i on one side See xt it passes between is and F*, and is 





print-d on the other side re it enters the cutting 
The sheets are con cand by the tapes T' to the three rollers Q 


fo ™ GES 











round which they are guided so long as the vibrating roller V is in 
the position shown, 
the roller is moved and the sheet delivered to S 


When six or seven sheets have been gathered 
The specification 
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further describes means a raising the web to its place and con 
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t is « a spiked apron to the carding machine. a is 
the be se bottom raised by chains: / A are kes 
which wool as fast as it appears to the rec cle 





ip 
ng 


pt 
apron /, mis a beater to throw back lumps, ar 
isa hinge i board which when unduly loaded falls back, draw 
out the clutch g and stopping the feed. (December 31, 1880). 


5510.* Safety Valve: T. Sturgeon bit ane 
J. W. de V. Galwey, Warrington. sts 
primary valve working in conjunction with a sec Bs wee valve 
When the pressure exceeds the desired amount, the primary valve 
opens and admits steam to a piston connected with the secondary 
valve, which is thereby opened, (December 31, 1830). 


5513. Apparatus for the Manufacture of Gas: 


4 and the spi ik od a 














P. J. Wates, Balham, Surrey. [(¢ 11! Fiys.]--The outlet 








_[Ave. 5, 1881. 





of the retort is 








































—— in the tid, and is connect Ito. pipe bya 
trolling its revolutions. (December 30, 1880). spherical joint nother spherical joint couples the pipe to a fixed 
gas channel inside the lid may be fixes i . tar separator simil 
5492.* Apparatus for Determining Reciprocat- | vy that described in Patent 4167 of 1880. (Decemb 3 "188 ‘eae 
ing Motion in a Straight Line: H. M. Brunel. ’ ) 
Pe ees lhe aed tid opponts ent of the other ems | SSIs, Cructbles and Refractory Vessels for the 
move in any direction in the plane of the bars. If two such sets ‘be Sean Geen dee of ne 3 A Lansberg, 
placed in planes at right angles to each other, a point common to] cytorior leer of tir ol, 6 1 boi . cmerdiper plane ry sed of an 
the two sets must move in the intersection of the two planes lay, or rye arcoal - aa . 1 ency wl a nhpd. es ger wea ; sos 
which is, of course, a straight line. (December 30, 1830). ph - Secensbar 21 oy eet ee ee eee 
paasane, Soreness Se Bae and Suspending 5516. Producing Designs or Figures on or in 
3 . on. (2d) elates to hovks 
bent in a particular way to form curtain rings, buckles, links, &c Paris. Mite 4 Figs) the proces pe arte b A gee «my 
ace ) 0, Si 9 “a 7 ——~ < . wht 
December 1880). tection of heat and pr ire applied by mea meta 
5495. Regulating the Admission of Air to Fire- | bot! the heat ani the pressure being graduated us ¢ a ) 
places R. Rurchell, Kettering. 6d, > Figs Con. | ceeds The moulds are constructed with conical v Ss and 
sists in adapting to the front of fireplaces a coiling screen of metal | With grooves, into wh he vent hol ad from the th 
which may be drawn down and retained in any position in front of | moult. (December 31, 1550) 
» fire Jece or 30, 18 
ee Son, Weccmiber S0, 2000) 5517* Treating Pork: A M Clark, London. (/ 
5496.* mg tg? Eenenmnes: R. Lafferty, Glou-| 2. ¢. ‘ Paris), [2 sof pork are subjected to 
cester, N.J., Figs.)—Relates to ma shit nes in| a “ superficial grilling. ‘De = r 1. 188 
— ch separati =k. c = i ~ * liquids and solids is effected b 
-ntrifugal force generate i by the rapid rotation of the containing 1881 
vessel, and consists of a rot tting receiving vessel, a series of sepa-| ].* Machinery for Imparting Motion to Venti 
rating vessels, and mechanism by which the ingredients which are lating, Pumping and other Appliances on Board 
fed continuously to the receiving vessel are conducted continuously Ship : G. D. Robertson Westminster. fd.) —The 
therefrom, are exposed to the separating action of centrifugal forc motion of tl lip is utilised by means of a heavy pendu 
and a ‘ontinuously and separately delivered to separate recep- | (J anuary 1, 1881 ' , 
tacles in a fixed case. (December 30, 1830). 2. Mechani f Playi Pi f 
echanism for aying on ano ortes, &c 
5497.* Apparatus to Increase oe of Fire | & Underwood, Birmingham. (6d. 2 Fé -'I eoles 
of Troops: A. M. Maude, Louden (24.] —Consists of | or keys are struck by fallers controlled by a perforated m tul 
a frame set to direct a rifle upon any desir rot m which a plate. (January 1, 1831) , 
‘ontinued and regular firing is desi to be brought to bear — ob 
December 30, 1880), 4. Apparatus R.A Shaping and Curling Hat 
Brims: T. Rowbotham, Hazel Grove Cheshir 
5498. Treatment of Articles of Cast Iron: J. 3.| (cd. 7 Firs) -A press is Sted with side moulding plates, which 
Shedlock, Uxbridge. (4/)—The object is immersed in] jayan ia the hat brims and act in conjunctio 
hydrochloric acid, which dissolves th yn the surface and | expanding which operates laterally the « . 
leaves the graphite, The salt of iro ed yut of the pores. | bh-im. toget he said m > plates to impart the 1 i 
and after drying in a vacuum a p sctive covering of india-r ri. and s 8 vertic 1 conju netion with } to 
is tar, or other material is forced into the pores. (Dee mber 30. er rd curv the br (January 1, 1S8 
5499. Compounds, Putties, or Cements for Joints| _ 5 Central Fire Cartridges: F. Wirth, Frank 
in Vapour Engines, &c.: I. R. Blumenberg, Wash- | fort on-the-Main. ((. Liven, Dusseldorr). | (td. 13 £igs ) ~ 
mgton, U.S.A. (4d )—The ingredients are litharge, lamp- | Helates tot anvils for cent B Car bas “ 
black, and glycerine (December 30, 1880), to Insure a pos non the anvi r 
sion cap, ts offer a solid a safe resistance to the impact of the 
5501." Fasteners for Windows, Doors, &c.: H. asliaas ee ee i : 
Fletcher, Westminster. zdj—The sas and | , 
frames are conn od ly acsewe taldng tate mate bet wood. | 2 
December 31 1880 : _——————, “7 
5502. Valves for Pumps, &c.: N. Foley, Jarrow- 
on-Tyne. [' lt Figs j— msists inn aking lves of a 
suitable My fac su 1 being s ral 
shaped and capable flat li lo-helical, or | pam 4 
of an intermediate n. 1¢ illustrat t valve made ore = 4 as tr ] : ? 
from a single flat coil of roun re re Decem 1880 i il t 
5504. Production of Sulphate of Ammonia from | tie » “ ' 
Nitrogen of Peat, hy &e.: W. Lioya Wise, West and holding the latter exactly in the centre of the cap. 4 
minster. (//. Grouven, Le Saxony). (ld. 5 e | 18s! 
peat is subjected to the antien of glowing steam in an in 
rome con 6.* Communicating between Passengers 
furnace of peculiar construction, and is there reduced tos or a 
vapours are led through the retorts of an ammoniu Guards, and — =. — Manchester sare 
filled with a “ contact substance,” previously descrited in ‘a nt = “28 Re ~ = aaate @ . . i t rais ad ra hea ee es 
1136 of 1878, by which they are converted into carbonate of am- |}. cen b ihn dsicee tn a mal snag auen thes ! 
monia. carboni d, carbonic oxide, and hydrogen. (December 31 183 ; as ; ‘ 
1880) 
. 7.° Artificial Floors for Football Bowling, 
5505. Steam Traps,&c.: H. Lancaster, Pendle Lawn Tennis &e.: RL Rylance Blackburn $ 
ton. [éd. s.] - Relates (1) to box steam traps and consists sn a  sehibes 
of a mode nee pes loosening the covers, and an arr Se *peneincse y 1881 tigesties ; 
ment of semi-globular valve and corresponding seating at 4 , 
inner end of the exit pipe, the valve workir e 8. Apparatus Sor Roasting Games. ae: oy Par 
ed by a tube to the fi at ; a f madi. Bristol 2d ; 
apparatus having a semi r valve (Janu 1 188 
ting, the valve bein vodend allowed t oe 
on the rod connected to the float. (December 9 Railway vetsetes:, =. H Lake, kenéen. 
c i 
5506." Ploughs. Hoes, ane Gulttvaters : H. J./ i ig t 8 swith the fr ia wt 
Allison, London, (4. Wayzer sists in urly to ve 1 th ar 
the employment of a movable curv 4 ; int which slides at the x or $ fixed t to 
front of the plough in a rectangular groove in the body of tl means of 1 provide for jateral 
implement. (December 31, 1880). 8} rreguiarities the 
5508. Machinery for Preparing and Feeding ner of the ax isle fram ——— 
Fibrous Substances on to Scribbling and Carding By a es 
senenines 5 W. Fox and J. Hall. Leeds. [fd 4 fiys.) ihe 7 
Inst of weighing the we 1 in small quantities on to the latt 10. eneteavestde or other Chemical Printing: 
sheet, it is pla ved in a box ha false bottom see slowly and | A, M. Clark, LRGOn. L. ¢ ‘ it Christian and A 
udily rai vool arrives at the top » box | Liebert. Paris) D Thrace Ianto ation of 
t is raked hrown into a re¢ hwnd fr h | paper or oher surfaces, either matt or glazed, of ext 
| tiveness, and capable of iving images of at shar ancl 
| for the transformation of the greet t k tint 1 i 
’ jtoae varying 1 red to blu similar to t 
es a =" | duced on albumenised pap By tl f the improve 
= (es —7 a jt compo n te may | directly produce L 
ae — «al Fug “ aan rt ty k ground H tt 1 fa gative. (Janua 1, 1851 
| } of 
_ 12. Motive Power Engine: G. O. Topham, Lon. 
we don. 2d )— vs is substituted for the usual cyl 


ory 


Janu ry 1 


14. Pestaste syrmeees. &o.: : 


J. Tenwick, Gran- 






tham. [' }—The is particularly for brewers 
ase. It ntedon wheels pal istucted of iron in a 

form yr is ine with flrebrick. The firebar re 
similar to those desc ribed in Patents 5099 of 1875 and 1121 of 1878 
he specification describes aad illustrates the details of « 

tion. (January 3, 1581) 











15.* Elevators: we Dover, Liverpool. (2d ]—The 
elev c s ladder, a motive > power enginé an 
f rid d shoot, means for lateral adjust- 
ment, guide rollers (January 3, 1831), 

16. Screw Steamships: T. F. Irwin, Liverpool 
6d. 7 Figs.J—T 1¢ ships are construc ted from the bow to th wais 
in the ordinary way, but aft of amidsbips the hull is divided at 
keel into two gradually separating portions each terminating In a 
stern of the ordinary form and provided with a screw and rudder 





(January 5, 1851). 


17. Manufacture of Yeast, &c.: S, Fulda, Lon- 


giass 


don. (4¢.)—The ingredients are rye fleur, potatoes, water, 
gall, alum, borax, tartaric acid, carbonate oi soda, brewer's yeast, 
The invention further relates to preventing and 


and farina 


removing fermentation from brewer's yeast. (January 4 1881). 

















































































AUG. 5, 1881.] 
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19. Boots: E. Harnett, Aldershot. [4¢. 2 Fiys) 
To enable cavalry bouvs to be got on and off easily, they are to 
have a vertical slit just above the instep, the slit to be covered by 
1 flup kept in position by the Spur strap, (January 3, 1881). 

_ 20 Dental Engine: P. Shaw, Manchester. [(i/ 

» Figs }—KRelates to a treacle machine for driving tools for cut- 
ting and boring teeth, and to a double sleeve fork-jointed coupling 
aud to anovel handpiece, (January 3, 1881) 


21. Apparatus for Extinguishing Fire on Ships, 
&c.: O. Wolff, Dresden. (4. Lelimann, Dresden). (24 
= mung the unders side of each dec k are perforated pipes 

itha water tank, (January 3, 1881). 


J 
inc onut Xlol 


22. Manufacture of Articles of Cast Iron re 
quired to withstand the Action of acids: C. F. 
[4d] 


Claus, London. (//. Velsimann, Koenigshutte, Pruss 

These articles are made from iron containing a ls irg 
(say five) of silicon. This iron is produced ‘by addit 
re, and smelting it with very little lime, (January 


23. Coupling Apparatus for Railway Venietes: 














2. H, Lake, London. (¢ lams, Buffalo 
U.S A.) [8d. 14 Figs Kkelutes danas of ood fracas 
ngs in which a link attached to one drawhead is engaged with a 
huok forming part of the opposite drawhead, In operation, when 
/ p 
} _ 4 
r , / 
{ 4 La 
- Ls oe \ 
x 4 y 
VEZ ; 
—_—. { | 
f ‘ ie Ney os t 
oS is \ 
~ ON aaa 
Me, | > 
two drawheads are it ther, the lower link always raises 


and engages either with the hook 











the higher link out « a5 
or cc ac £ it is deflected upwards or down- 
war n explains the details and means for 
r length, and contains twenty-nine claims 
24° Devices for Holding Pictures &c: H H. 
Lake, concen (M. M.G ein an ‘ienna). {2d 
The devices en e with plates let into ae w te January 3 
1881) 
26. Apparatus for Weighing Yarn or Tenens. 
&e : J. H. Johnson, London (J. L. Mo . Paris. 
} Figs.)—The yarn, for a ll of given AE song Hm 
is f rom aswift intoascale pan. As soon as the balance turns, 
t pletes an electrical circuit, and stops the swift. (January 4, 


Apparatus for Straining Paper Pulp, &c: 








32 
D Bentley, St. Anne’ 8- on the- Sea, Lanc. [id/. | Fig.J— 
I pulp ie strained in a 1 xtractor with deflector to pre- 
vent it caking against t nuary 4, 1581). 

52. amie Cae: c D. Abel, London. (PJ) @, Labbé 
Pa 5 ec » is pr vided with a central hole for 
} Tk ll hale ¢- bo the nner surface of the end face is 

med a projecting butt rT g the . and termi 
ating in a rim whicl rev s int id tributes 
t hw entrifugal a ) has also ; es 
January 5, 1881 

87 Gas as seg ~ae ng H. E. Newton, London 
(Arotron and Clement td. 6 Figs.J)—The supply of ga 
n be controlle hee lise valve, and is further automatically 
regulated by a tray, which i rried up by the gas and chokes the 
outlet. (January 7, 1581). 


116. Carding Engines for Wool. &c.: P. L. em 
and G. Hundt, Dusseldorf, Prussia. 
is to 


[fd. 6 
rently so th it the fibres are sepa 
The feeding table carries the 


draw the w 


ken wor 











which have teeth arranged spiraily, the 
eth one working agair the plain part of the other. The 
rollers 4, 5, and 6 are similarly provided with spiral rows of teeth 
= 
2 CFL Ow 
o a 
ae . 
f 4 
. ace | 4 
‘ + 4 es ree > 
s YG} 7 NAD a ome = 
| b i¢ rm, F 
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— Lf  ssanccnarce 
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f6: ot 
and 14a greater 
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pit. Brushes Sc w. von Nawrocki. Berlin. (( £. 

ming, S i, 16 Figs.J—Brushes with wire 

sin lieu of i stles with both pins and bristles, are con 

ted by seeuliet thane é foundation to the back by means of 

s passed through the foundation into the back. (January 10, 
Issl) 

118 Brushes: > - w von Mawvocts. Berlin. ((. 2. 
emming , ‘ igs.J—Claims coustracting 
bru ‘he s With a sey ite rim f torming the groove t 
res the edges of the elas f undation, and then anufacture of 

brushes with tufts of mixed bristles and wires. (January 10, 188! 
143. Picks. Axes, Adzes, Hammers, &c.: T. 
Drown, Shefficld 4, 1A Relates to that description 
in whic blade i from t} haft, and fitted 
to by being passed thr i It is proy 1| 
nstruct the blade in 1 each le of the | 

. the inner ends of t we i thi *kne 





| both being secured by iry 12, 1881), 


196. Flue Tubes for Steam Setiers: <. A.andJ 

Mopkinson, Huddersfield. ['d. 4 Fiys s for a method 

uring transverse water tubes in corrugate “y flue tubes Rims 

Hars are formed around the holes, which are made in the flue 

ibes forthe reception of the water tubes, the latter being secured 
tosuch rims, (January 14, 1831). 


206. Furnaces or Apparatus for Roasting, 





Calcining. or Burning «res, &c.: E. A. Barry, 
Clewer, Berks. ([fd. 4 Figs.j—the ore is fed to the furnace | 
at a, and delivered at a b bare scrapers reciprocated by the 








ENGINEERING. 


151 








ranks EE 
furnace, 
the crank 


Their forward motion takes place on the bed of the 
and their backward motion when they are raised by 
The continued scraping advances the ore gridually 








the outlet 


15, 1831) 
320. Gas Engines: C. M. Sombart, Magdeburg. 


Gd. 14 Figs.j—Relates, tirstly, to improvements on the Bisachop 
ras engine, consisting, firstly, in the separation of the slide valve 
vasing from the working cylinders; secondly, in removing the 
lide valve eccentric to the rear end of the crankshaft bearing ; 
ind, thirdly, in the application of a sieve-like perforated disc in the 
ir valve cham’er. ‘Lhe recond part of the invention relates to 
the use of self-acting governing apparatus for these and other gas 
engines of similar type. Fig, 1 shows a finely perforat:d iron disc 


towards 
January 


during the is under treaumnent. 














g in the valve chamber just behind the plate / for preventing the 
india-rubber dise from being burnt by the flame from the explosicn 
Fig. 2 is a section of the regulating valve to be operated’ by the 
governor, an example of which is shown in the specification. Gas 


iows from the chamber H to the chamber K through holes more or 
less closed by the dia igm or butterfly valve J controlled by the 
governor. (January 23, 1831). 


388, Rollers for Calendering, &c.; W. R. Schu- 
mann. Dusseldorf. ‘id. 5 /igs)j— ‘the rollers are recessed 
or chambered at their ends for about one-third of their length to 
diminish the deflection, and to render them better able to adapt 
themselves to plane and curved surfaces. (January 28, 1881). 


419. Continuous Roving, Slubbing, and Spin- 
ning Frames: G. W. von Nawrocki, Berlin. (Scirke, 
Bilge, and Hildebrand, Berlin). (6d. 7 Figs.}—Claims the com- 
bination with a spinning mac shine of travelling nippers, which 
uccessis nip the sliver yarns, carry them onwards towards 
the twisting and drawing apparatus, and releare them. As shown 
n the drawings, a number of ‘slivers’ are wound on a bobbin, 
ind the ends pass to the spindles of a “tube engine” under the 


















guidance of nippers, which move more slowly than the take up, 
nsequently the yarn is both drawn and spun. The invention 

ippears to be intended to take the place of preparatory frames. 
bruary 1, 1881), 

1469. Mining Machines: H. H. Doubleday. 
Washington. (/.M.L tynesburg, Ohio, U.S.A.) [6d. 
i) Figs.j—Relates (1) to relievin ng supp rting frame of a mining 
mach he of the weight of the engine. (2) To arranging the parts 
n less space (3) To a screw ft for conveying the power to 
th cutting mechan (4) To a screw for withdrawing the 

tter carriage. The ecification cx 





ntains a long description of 
(April 4, 1881). 


1477. Material i pete Ivory: R.H. Brandon, 
4d.) 


ne machine and fourteen claims. 











Paris. <(/. 8. i Is composed of sheilac, 
aqua-ammuonia, an ok. x im ( - ril 5, 1881) 

1743. Clarifying Apparatus for Breweries: W. 
R. Lake, London. (E Breslau, and A. Rittner, of Schiceid- 
” Prussia), {6d. 1 Fig. I—The vess 1 has a faunnel-shaped 
louble ugh the inner skin of which the wort filters, 
leaving the behind. The last portion of wort is squeezed 
ut by air pressure, (April 22, 1881) 

UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
nited States of Ame a from 1847 to the present time, and 
ports of trials of patent law cases in the United States, may 

be consulted, gratis, at the offices of ENGINEERING, 35 and 36, 
nd-street, Strand, 











ENGINEERING ON THE TYNE. 
On the Tyne as Connected with the History of Engi- 
neering.* 

By Mr. I. Lowrnian BELL, F.R.S., of Port Clarence. 

roupDE the historian leads us to infer that in his 
opinion mechanical engineers attach more weight to the 
assistance afforded by their labours to social progress, than 
is their due. Justin Macarthy, commenting on, without 
assenting to, this proposition, observes it has been main 
tained, that the improvements effected by modern engi- 
| neering 1 are not entitled to take rank among the genuine 
triumphs of the human race ; chiefly on the ground that 
there is nothing in such which might not have been 
expected from the self-interested contrivings of an inferior 
| animé al nature. 
It wonld not indeed appear that the last-n: imced author 
| app s the language of exaggeration to the expressions 
|of the historis un, for on referring to ‘‘ Short Studies on 
Gres ~ Sul ijects’’ Froude thus speaks of the achievements 
of mod ern ens gine ers 

‘The steamship and the railw; iy, the electric telegraph, 

and the intinite multitude of kindred machineries, may 
eaily enough be evolutions of qualities of which we perceive 
the germs in many creatures besides the apes. If these 
| ind leed are our lust and sublimest triamphs ; if it is in the 
| direction of these th: at the progress of the race is to con- 
|} tinue; then indeed I can be content to look back with 
tenderness on my hairy ancestry. Instead of ‘a little 
lower than the angels,’ I can bear to look on myself as 








a little higher than the anes. and Piekwiec’ shall be 
* Paper read ‘betore tbe lustitution cf Mechanical Eu- 
gineers, at Neweastle. 


as beautiful as the ‘‘l'empest,’ Herbert Spencer more 

profound than Aristotle, and the electric cable of greater 

— than the prophecies of Isaiah or the Republic of 
ato.’’ 

It is possible that there has been, on some occasions, a 
tendency to glorify beyond their legitimate dimensions the 
mechanical improvements of modern civilisation. If this 
be so, it has probably been the work of those who, unmind- 
ful of what has been realised by the philosophy of contem- 
plation, have given undue prominence to the philosophy 
which expresses itself in mechanical action. 

On the other hand it is equally possible that the offspring 
of mechanical science has been exposed to ‘‘angry ques- 
tioning and some fierce disparagement’”’ by writers not 
sufficiently conversant with that philosophy, the close 
study of which preceded many important discoveries of 
modern engineers. 

There are, no doubt, many highly ingenious mechanical 
contrivances which have attained their present state of 
high development by such slow and imperceptible degrees, 
that one can scarely claim for them the exercise of a very 
much higher mental organisation than that which Froude 
appears to think has sufficed for their discovery. 

It is not, however, the sum of “ the infinite multitade of 
kindred machineries’ that the writer would alone regard, 
in enceayouring to estimate the debt due by modern pro- 
gress to mechanical science. It is rather the large propor- 
tion of this multitude which has been placed at our dis- 
posal during the brief space of one lifetime, or at most in 
that of two, which commands our admiration—more 
perhaps than the author of ‘‘ Short Studies on Great 
Subjects’’ has thought to be merited. 

Many ages after the period of the ancient philosophers 
referred to by Froude, the distaff and spindle, probably 
the simplest form of spinning machinery known to the 
human race, continued to be the only means employed 
for the purpose for which it was designed. He tells us 
indeed himself of Carlyle having seen it at work in the 
country of his birth, and from its general use in South 
Italy forty years ago, one might have fancied that the 
distaff furnished the looms with all the yarn required for 
clothing the Neapolitan people. 

Although the spinning-wheel of our grandmothers was a 
large step in advance of the distaff and spindle, it is so 
immeasurably behind the inventions of Hargreaves, of 
Arkwright, and of Crompton, as scarcely to form a halting- 
place between the spinning, possibly of prehistoric times, 
and that of our own day ; which latter is the growth of the 
last hundred years, and was chiefly elaborated during a 
much shorter period of time. 

Surely there must have been some influence at work 
during the last 80 or 100 years, which had previously 
failed to excite the brain of an inferior animal nature, 
although prompted by ‘‘ self-interested contrivings,’’ from 
the days of Isaiah to those of Shakespeare? 

Electricity and magnetism are words of that language 
in which Plato and Aristotle taught ; and the existence of 
the egencies they designate bad been recognised, probably 
centuries before the birth of these illustrious men, now 
more than 2000 years ago. How little however was known 
of either of these subtle fluids, beyond the power possessed 
by the one of the attracting light bodies, and by the other of 
drawing iron towards itself ; until the profound studies of 
physicists, almost within the last 50 years, embodied the 
properties of both in the electric telegraph, regarded and 
spoken of by Froude as being capable of evolution by 
qualities, of which we perceive the germs in many crea- 
tures besides the ape. 

Of what avail was the invention of Hero of Alexandria, 
made 120 years before the Christian era, until Black’s 
discoveries on latent heat, made after the middle of the 
last century, gave us in the hands of James Watt the 
steam engine—the precursor of steam navigation and of 
railway locomotion, which are also included by Froude in 
his remarks on the work performed by mechanical engi- 
neers in modern times. 

Withont having a single word to utter in disparagement 
of the studies so highly extolled and so justly cherished by 
Froude, engineers are entitled, the writer would submit, 
to make a claim for having laboured in a more elevated 
sphere than that assigned to them by this authority. 
Some of their improvements, ending in great results, may 
no doubt resemble the spontancous and slow growth 
capable of being conceived in minds of moderate preten- 
sions. On the other hand they can point to discoveries 
which have been founded on an intelligent appreciation of 
the profound researches of men, whose mental stature will 
bear comparison with that of any other class. 

It is not however on the general progress of mechanical 
science, or its dependence on the interpreted laws of nature, 
that the author ventures, at the request of the council, to 
address upon the present occasion tue Institution of Mecha- 
nical Engineers. He bas been invited, as a native of the 
town in which the Institution is assembled, and as one 
somewhat conversant with the industrial history of the 
neighbourhood, to collect a few facts, so that members 
might judge of the assistance the district has rendered to 
that branch of practical science which it is their more 
especial province to cultiv ate. 

Had our ancestors—not the very remote ones mentioned 
by Froude, but even our grandfathers— recognised the 
value of such combinations as those of which the Institu- 
tion itself, in point of utility and success, is a very con- 
spicuous example, the writer’s task would not have been 
surrounded with much difficulty. The Transactions of such 
a Society would, in all probability, have afforded him an 
easy access to all the information he required, and his duty 
would have been confined to condensing the facts they 
contained into the dimensions of a suitable paper. Sueh 
facilities, as all know, are not at his command. Deserip- 





tions of mechanical and other improvements, in our manu- 
factures and appliances, are eitber disseminated through 
different and oiten very unlooked for places, or else there 
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is no record whatever of their original introduction and 
development. 

If anything needs to be said respecting the position 
occupied by the applications of mechanism in the neigh- 
bourhood of Newcastle, anterior to the commencement of 
the present century, it will be to contrast their almost 
complete absence with that which now meets the eye at 
every turn. 

At that period Northumberland and Durham were but 
little removed from the condition of a purely agricultural 
district; and in those days the cultivation of the soil, here 
or elsewhere, had received but little attention from the 
mechanical engineer. The land was ploughed and harrowed 
much in the same way as it had been for many centuries. 
It is of course otherwise at present; indeed a corn and 
cattle-producing country would run some risk of soon 
reverting to its pristine state of wilderness, were it not for 
the assistance which mechanical science has afforded it in 
recent days. 

The chief exception, 80 years ago, to the rural character 
of the scenery on the banks of the Tyne was the coal 
mining in their vicinity, and the coal shipping which took 
0 on its shores. Indeed, within the writer’s own recol- 
ection, in many places where monnds of slag and cinders 
now deface the earth, and vapours almost efface the sky, 
we had smiling fields and hanging woods. 

In the first year of the century the output of coal, 
instead of 35 millions of tons or thereabouts as it is at 
present, was represented by two millions anda half. In 
1810, according to Robert Hunt, it required the labour of 
3568 persons to work each million of tons, whereas in 1863, 
22,154,000 tons were obtained by 2135 men and boys per 
million tons—a sufficient indication of the extent to which 
machinery has aided the mining interests of the district, 
and of the general improvement in our colliery arrange- 
ments and management. The means required for reaching 
the coal, for extracting and for raising it to the surface, 
and the large quantities of water which are often encoun- 
tered in the workings, necessarily involve the expenditure 
of a vast amount of mechanical force. 

If we open the work of a German author, Agricola, De r 
Metallica, written in Latin in the year 1556, and then 
consult the ‘‘ Archs sology of the Coal Trade,”’ published 
by our late townsman, Thomas John Taylor, in 1852, we 
shall perceive a further illustration of that stationary con- 
dition of mechanical science already referred to with refe- 
rence to other branches of industry, and from which w 
only broke away within the last hundred years or there- 
abouts. Judging by the illustrations in both books, the 
mining engineer of the beginning and middle of the last 
century might have handed over to his dranghtsman the 
work of Agricola, as a guide for the drawings of the 
machinery employed in the comparatively shallow pits of 
that day. 

So early as 1713 the steam, or more properly the atmo- 
spheric, engines of Newcomen, were erected on our coal- 
field, at Byker, at} Washington, and at Norwood, for 
drawing water, in place of horses, or of water power, 
which hitherto had been in common use for this purpose. 
At that time the opening and shutting of the steam 
valves was performed by manual labour, until Henry 
Beighton, a Newcastle man, made the engine self-acting in 
this respect. 

It was near the close of the last century before the device 
of the crank, or the sun-and-planet wheels, was applied for 
the purpose of converting the reciprocating movement of 
the steam engine beam into rotating motion. The first 
engine of this class was erected near Newcastle by Boulton 
and Watt, about the year 1784, at Walker Colliery, and 
continued in action at the works of the Walker Alkali 

Company until a year or two ago, when it was dismantled. 
Anterior to this period the water raised by the atmospheric 
engine was often made to fall ona wheel, which in its turn 
drove the rope rolls for raising the coal. 

It is needless to say that, notwithstanding the excellence: 
of our present pumping machinery, mining engineers are 
too glad to dispense with its use whenever this can be 
effected. It frequently bappens that the chief intux of 
water is met with, not in the coal itself, but in the strata 
lying above it. In such cases the pit is lined with cast- 
iron segments or tubbing, as it is called, long in use in this 
neighbonrhood, and improved by the late John Buddle, 
for preventing the water following down the operations of 
the sinker. All that is then required is to have sufficie ntly 
powerful pumps at work, until a water-tight bed of rock is 
reached, upon which the lower tier of metal segmen ats is 
placed ; and these are continued up to the highest level to 
which the water will rise. By this means the pit shaft is 
lined with a metal cylinder which keeps the wuiines a dry. 
It does however occasionally happen that the water rushes 
into the sinking pit in such volumes, that there is no room 
for any pumping arrangement of sufficient magnitude to 
cope with it. Under such a condition of things ‘there was 
formerly no alternative but to abandon the a ttempt to 
reach the coal, and try elsewhere. This, after the ontlay 
of tens of thousands of pounds, meant the sacrifice of 
nearly all the money which had been spent; but after what 
has been recently done at the Whitburn sinking it is 
unlikely that such a sacrifice will occur again. By means 
of M. Chaudron’s system, an enormous boring tool, the 
fall size of the pit, is made to pierce the water-bearing 
strata by motion communicated from the surface. When 
this has been done, and a sound foundation reached, a 
water-tight cylinder is let down, the internal water is 
pumped out, and the sinking operations are continued on 
the ordinary method. 

Although not strictly connected with the subject of coal, 
the fact may be mentioned of the Diamond Rock Boring 
Company having j.st completed a perforation or narrow 
shaft for the writer’s firm at Port Clarence. Its diameter 
is 16in. atits lowerextremity. Thedepth is about 1200 ft., 
and the hole itself is intended to raise in the form of brine 
a bed of salt, of which there is a thickness of about 80 ft. 





The proper test for ascertaining the excellence of a steam 
engine is the amount of duty performed for a given weight 
of coal consumed. Measured by this standard, we cannot 
claim for our district a very high position. For many 
years the necessities of the coal trade caused many thousands 
of tons of good fuel to be annually thrown over the spoil 
heap; hence it was evidently no gain to employ a more 
expensive class of machinery, to save fuel which had no 
commercial value. 

It is true that this waste has been long discontinued, and 

practically every ton of coal now raised in our Northern 
coalfield is applied to some useful purpose. Nevertheless it 
does not appear that the extra expense and complication 
involved in employing condensing engines, or other means 
of economising heat, are met by ‘the saving in fuel when 
taken at its actual market price. Mr. J. B. Simpson gave 
particulars of a pumping engine of the Cornish type erected 
near this town, in a paper read before the Mining Institute. 
The value of the coal burnt did not much exceed 3001. per 
annum, but the additional cost of the machinery, as com- 
pared with that of a non- -conden nsing engine of the same 
power, would be close on 3000l. Now admitting one-half 
more fuel to be required for raising steam for the latter, 
it seems clear that the margia of economy was insufficient 
to cover the increased outlay and cost of maintenance. 

Of machinery employed in raising the produce of our 
mines to the surface we have some striking examples, by 
means of which 4 tons of coal, along with 9} tons for the 
weight of cage, rope, &c., in all 13} tons, are brought to 
bank from a depth of 300 fathoms in about 50 seconds. 

Vast as was the destruction of small coal, which fed 
our fiery heaps in years gone by, the actual loss is far 
surpassed by that going on at the present day at the coke 
ovens in the North of England. 

It is estimated that the annual make of coke in the 
district is about 4) millions of tons, for which 7} millions 
of tons of coal will be required, so that we may calculate 
on 3 millions of tons of inflammable gases being evolved 
in the process. Now supposing that as much as one third 
of the heat given off by the combustion of this enormous 
volume of vapour is devoted to ‘burning’ the coke, we 
have left at our disposal that afforded by the remaining 
2 millions of tons. This gas, as many know too well, 
escapes as lurid flame from the top of the ovens, defacing 
the country for miles around with black smoke and 
sulphureous exhalations. 

Of late years some attempts, entirely successful as far as 
they go, have been made to apply a remedy to so great and 
wasteful an expenditure of heat—so large in point of 
amount that there is usually no difficulty in obtaining 
from it sufficient steam for performing the mechanical work 
of the colliery. 

The mechanical agency employed in freeing our mines 
from the so-called fire-damp, which often escapes from the 
coal in overpowering volumes, was until recent years of 
the simplest description. It consisted in establishing a 
current of air all through the intricate workings, by using 
one of the pits asa chimney to alarge furnace kept burn- 
ing at the bottom, while fresh air descended by another 
shaft. 

In many establishments the furnace has been superseded 
by gigantic machines known as ventilating fans, and driven 
by steam power. By one of these machines more than 
200,000 cubic feet of vitiated air is withdrawn in each 
minute, its place being supplied by pure air drawn from 
the surface. In this way the inflammable gas, under the 

usual conditions of its emission, may be diluted so as to 
render it incapable of explosion. At the face of the coal, 
however, where the miner is pursuing his labours, and 
indeed often for a considerable distance behind him, this 
point of safety may not have been attained. 

Against such perils the workman depends on the safety- 
lamp, which not only protects him from, but warns him 


of, the danger when it arises, thus deserving the motto 
attached to it by our Mining Institute of Moneo et 
Munio. 


The late Matthias Dunn describes this instrument as 
a little machine, and its mechanical construction, along 


with some of the circumstances attending its inven- 
tion, leads the writer to give it a brief notice in this 
paper. 


After some terrific explosions which occurred about 1814, 
Sir Humphry Davy was invited to visit Newcastle, to 
assist the coalowners with his advice in respect to the then 
system of ventilation. Unable to suggest any improve- 
ment in this direction, the great chemist applied himself to 
a close investigation into the nature and properties of the 
fire-damp itself, which he communicated to the worid in his 
admirable researches on flame. These labours revealed 
e fact that a wire gauze was able to prevent the passage 

f flame through its interstices, so that in the event of an 
inf ammable mixture exploding in the inside of the lamp, 
communication, under ordinary circumstances, is shut off 
from the outside. 

The writer cannot refrain from alluding to the most dis- 
interested and very valuable services, rendered by a dis- 
tinguished north countryman to Davy during the course of 
iis inquiries. 

As incumbent of the parish of Heworth, the Rev. Jobin 
Hodgson was too familiar with the appalling scenes con- 
sequent upon the “ firing’ of a pit. He had moreover 
already made himself acquainted with many circumstances 
connected with the evolution and properties of fire-damp, 
which were duly communicated to Davy at the beginning 
of his labours. The day after the first Davy lamp was 
received, Hodgson descended one of our dangerous collieries, 
and with a heroism which has never been sufficiently recog- 
nised, proved than an explosion might take place inside the 
lamp without inflaming the death-dealing atmosphere in 
which the daring experiment was tried. 

Desirable as it is on many accounts to supersede the 
manual exertion of the miner by mechanical means, it can- 
not be said that the question has up to this time, in the 








matter of extent, passed much beyond the limits of experi- 
ment. Very good machines, by Walker and others, have 
been contrived for the purpose of working the coal as well 
as the ironstone of Cleveland. Much of the attendant 
labour, however, requires human agency for its perform. 
ance, such as the frequent change of position of the machine 
itself, and more particularly the filling of the produce into 
the wagons. The margin left for economy is thus not a 
large one, and hence the actual saving hitherto etlected has 
not been of a very encouraging nature. 

It is not, however, to the mere extraction of the coal 
that the agency of the mechanical engineer is confined. 
The produce of our pits has to be conveyed by land to the 
place of shipment or to the point of consumption, at an 
expense occasionally equal to or exceeding the cost of bring- 
ing it to the surface. 

The transport of coals, as it was performed until the 
beginning or middle of the seventeenth century, viz., in 
sacks on the backs of horses, < in wagons drawn ‘along the 
indifferent roads of that period, placed & mine at evena 
very moderate distance from the river at a great disad- 
vantage. Tracks of wood were then laid down, it is 
scarcely known where in the first instance, but, looking at 
the antiquity of our coal workings, more likely in this 
neighbourhood than elsewhere ; and this constituted the 
germ of that kind of locomotion which has wrought so 
immense a change in the social history of our globe. 

It is supposed that the first idea of forming ‘the railroad 
of cast iron occurred in 1738; but the wagons in use on 
the wooden roads being too heavy, or the iron rails too 
light, to carry the load, it required 30 years before it 
struck any one to diminish the size of the one, or to 
increase the weight of the other. Such a rate of progress 
would appear indeed to justify the belief that the develop- 
ment of mechanical engineering did not exceed the “ con- 
trivings’’ referred to in my opening 9 

For 40 or 50 years the horse on the level, and the steam 
engine, by means of ropes, on uneven ground, continued to 
labour on our iron roa is in the conveyance of coal to its 
point of destination; when a crude ideaof Trevitbick’s 
was taken hold of by Mr. Blackett, of Wylam, near this 
town, who, with the aid of his engineer, William Hedley, 
constructed the first locomotive which ever did any work 
worthy of the name. 

In a small cottage, situate on the railway along w! 

Mr. Blackett’s engine ran, but some thirty years before its 
appearance, George Stephenson was born. To his ingenuity, 
and particularly to his confidence in the then improved 
powers of the engine, the world owes a good deal in respect 
to the period at which it received the gift of the locomo 
tive, as we see it at the present day. 

First at Killingworth, for the use of the colliery there, 
and next at the Walker Iron Works for sale, locomotive 
engines were constructed under his superintendence. These 

early engines, according to information left by the late 
Nicholas Wood, and given me by his son, Mr. Lindsay 
Wood, cost 500/., an< weighed, exclusive of the water tank, 
six tons. The boiler was 8 ft. long and 4 ft.2in. in dia- 
meter, with a single tube. On a level road, and with a 
consumption of 16 ewt. of coal per day, these engines, on 
the Hetton Colliery railway, could draw twelve wagons of 
coal, weighing, all included, about 48 tons, at the rate of 
four miles an hour. Upon this slender foundation of past 
experience gained at our collieries, and on the first public 
railway in the world, the Stockton «und Darlington, 
Stephenson was able by bis force of character to build an 
argument, which determined the adoption of the locomo- 
tive on the Liverpool and Manchester line. An experi- 
mental engine, the famous ‘‘ Rocket,’’ was built within a 
stone’s throw of this ball, by means of which the then 
unheard and undreamt-of speed of nearly thirty miles an 
hour was attained. 

From the diminutive dimensions of this early attempt the 
locomotive grew, under the fostering care of the Stephen- 
sons, father and son, of the Hawthorns in this town, and 
of other firms elsewhere, to a machine which is a marvel of 
compactness, combined with mechanical strength and 
power. By means of it we are now able to draw some- 
thing like 1000 tons of dead load, on a level country, ata 
speed of 25 to 30 miles an bour. For this extraordinary 
amount of duty we are indebted to the multitubular boiler, 
suggested by Henry Booth, and first succes:fully applied by 
the Stephensons in the ‘* Rocket’’ engine. 

In less than 20 years after the celebrated trial on 

he Liverpool and Manchester Railway, the London news- 
ro rs were delivered by the locumotive in Edinburgh on 
the evening of the day of publication. It needs nothing 
more than to recall the existence of the many many thou- 
sands of miles of railway at work in different quarters of 
the globe, as an evidence of the immense el anges which 
have sprang out of the northern coalowner’s attempts to 
economise his cost of transport. 

In connexion with the development of the railway 
system, we may claim for Newcastle the merit of origi- 
nating some minor, although not unimportant —— 
The late Benjamin Thompson first cast case-hardened rail 
way wheels, afterwards improved by William Losh, the 
inventor subsequently of the same article in wrought iron ; 
and the first malleable iron rails, as we now understand 
the word, were rolled at the Bedlington Iron Works under 
the patent of John Birkinshaw of that place. 

(To be continued.) 


East ALGERIAN Rattway.—The East Algerian Railway 
Come wny was constituted February 5, 1876. ‘he whole 
length of line conceded to the company is 329% miles ; the 
company is now working a line from Constantine to Sétif, 
963 miles in length. It is also partly working a line from 
Maisson-Carrée to Ménerville, 28} miles in length. Lines 
from Sétif to Ménerville, and from El-Guerrah to Batna 
are in course of constraction. It is probable that further 
lines will be conceded to the company. 
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THE EDUCATIONAL SYSTEM OF 
ONTARIO. 
(Continued from page 28.) 

In 1853 the Chief Superintendent of Education 
made a strenuous effort to place the grammar schools 
on a more satisfactory footing. He met with some 
success, but his object was practically defeated by 
the unwillingness of the Government to allow the 
municipalities to levy a tax for their support; the 
amount of which indeed would have necessarily 
equalled, if not not surpassed, that of the legislative 
grant. In the same year a committee of examiners 
appointed by the Council of Public Instruction was 
established to give certificates to grammar school- 
masters, but in 1865 it was abolished and a regula- 
tion passed requiring that all masters of high 
schools and collegiate institutes should be graduates 
in arts of some university in the British dominions, 
and also understand the science and art of teaching 
and the management and discipline of schools, In 
1858a model grammar school was established at 
‘Yoronto to show the best methods of teaching and 
to serve as a training school for grammar school- 
masters. ‘Though it proved very useful, it was not 
considered really necessary, aud was accordingly 
abolished in 1863. A law was passed in 1865 by 
which grammar school trustees are elected partly 
by the county and partly by the municipality in 
which the school is situated. A sum equil to half 
the Government grant must be raised from local 
sources and expended solely in teachers’ salaries. 
No additional school may be established unless 
300 dols. can be raised without diminishing the funds 
of the previous year. 

Another Act passed in 1865 provided for the 
establishment and maintenance of meteorological 
observatories at some of the grammar schools in 
order to obtain statistics of the climate; but to 
trace the origin of this movement it will be neces- 
sary to go back some years. In 1837 General 
Sabine presented to the British Association a 
report on the state and progress of researches 
regarding the geographical distribution of the 
magnetic forces on the surface of the globe; and 
Sir John Herschell and other members of the 
Association addressed a memorial founded on it to 
the British Government, recommending that a naval 
expedition should be despatched to conduct a 
magnetic survey of the higher southern latitudes, 
and also that fixed observatories should be estab- 
lished in Canada and Van Diemen’s Land, as 
approximate to the points of greatest intensity of 
the magnetic force in the northera and southern 
hemispheres ; St. Helena, as approximate to that of 
least intensity on the globe; and the Cape of Goud 
Hope as a station where the secular changes of the 
magnetic elements present features of peculiar 
interest. It was also suggested that the observa- 
tories should include meteorological as well as 
magnetic phenomena. ‘The Royal Society having 
joined in the application, it was acceded to by the 
Government, aud immediately carried into effect. 
It was decided that the observatories should be 
under the management of the Ordnance Depart- 
ment, and the service be performed by the officers 
and soldiers of the artillery. Toronto was chosen 
as the place for the Canadian one, the Provincial 
University giving the land. The British Govern- 
ment supported it until 1853 ; and when the officers 
were recalled the Canadian Institute petitioned the 
Governor-General, Lord Elgin, that the observations 
might be continued under the Colonial Government. 
The request was granted, and Toronto is still 
the central office for the Dominion. The old 
observatory erected by the Royal Engineers, built 
of logs, rough-cast and plastered, was replaced in 
1853 by a stone structure. When Dr. Ryerson 
retired, and the management of the schools became 
vested in the Department of Education, the meteoro- 
logical office at ‘Toronto. was authorised to receive 
the grammar school reports. In 1870-71 the first 
grant of 5000 dols. was given to start the present 
system, and the next year the telegraph was first 
used to transmit the results to Toronto, The 
annual grant is now 37,000 dols., of which 
12.000 dols. goes to the telegraph companies. In 
order to cover a larger area they exchange observa- 
tions with the American offices, of which thirty 
report to Toronto. There are now in the Dominion 
over 160 observatories, official and voluntary, and 
sixteen telegraph to the head oflice three times a 
day. 

An Act was also passed. in 1865 granting an 
annual sum of not more than 50 dols. to any school 
of which the head master had passed a prescribed 





military examination, and had given elementary | 


military instruction to a class of at least five boys. 
Canada has a long land boundary to the south, 
while the Atlantic and Pacific coasts, with their 
numerous harbours and inlets, give easy access to 
any euemy. There are no imperial troops except 
1500 or 2000 men stationed at Halifax. No rein- 
forcements could arrive from England in less than 
eight days; and it might happen again, as it has 
once before, that she had none to send. Moreover, 
Canadian imperialism is no one-sided sentiment. 
She expects, according to her ability, to give as 
well as to receive ; and three years ago, when war 
with Russia appeared imminent, the offer of a 
Canadian contingent was not refused by the 
authorities at home. No child of England can 
resort for her defence to such oppressive measures 
as conscription or enforced military service ; the 
circumstances of Canada would not allow of the 
drain upon either the treasury or the industry of 
the country involved in the maintenance of a 
standing army; the militia, therefore, is her only 
dependeuce, nor has the experience of the past 
tended to prove it a weak one. In 1812 there were 
but four regiments of regulars in the country, and 
England, with every nerve strained in the unequal 
contest with Napoleon, was unable to send any 
further assistance. How Canada dared resist the 
demands of the States, how in her utter helplessness 
successful resistance was possible, is still a marvel 
so those who know thestory of that time. Perhaps 
she might have shrunk from so apparently hopeless 
a task—perhaps the stars and stripes might now 
wave from the Gulf of Mexico to the Pole—had it 
not been for the heroism of one man. Both the 
courage to dare, and the ability to do, were largely 
inspired by her general, Sir Isaac Brock ; then, as 
often before, valour and patriotism achieved what 
appeared impossible; and a mere handful of men, 
mainly raw recruits, drove back the flower of the 
American armies. But the stern lesson then learnt 
has never been forgotton; and even the Fenian 
raids, miserable failures as they were, might not 
have proved so utterly fruitless if they had not been 
met by a brave and well-trained militia. ‘To maintain 
that service in the highest possible state of efficiency 
is, therefore, essential to prevent Canada being a 
source of weakness instead of strength in any great 
war in which England might be engaged, and pos- 
sibly to her very existence as part of the British 
Empire. In addition to the ordinary means of 
attracting the requisite number of men to the 
colours, and training them in their duties, two 
things seem necessary for this purpose. Such an 
opportunity for a thorough military education as 
may provide not only good officers for the men 
actually enlisted, but also a competent reserve upon 
which to rely in case of need; and so general a 
diffusion of military instruction among the people, 
that in any emergency requiring fresh levies those 
who joined the ravks, instead of being useless until 
much valuable time had been lost in drilling them, 
should be already, to some extent, trained soldiers. 
The first of these needs is supplied by the Royal 
Military College at Kingston; where the number of 
cadets, about one hundred, is still limited only by 
the want of accommodation; and upon which the 
English Government has aflixed its seal of approval 
by presenting each year to the four most successful 
commissions in the British army. The second of 
these requirements, like all other branches of 
popular education, is left to the schools, The 
Dominion Government, acting in unison with the 
ministers of education of the various provinces, 
has lately published a series of regulations which 


are well adapted to further this end, though limited | 
for the present to colleges, normal, and high | 


schools, ‘There are to be formed in different educa- 
tional institutions seventy-five companies of at 
least forty boys each for military drill and training, 
but, of course, they cannot be employed in active 
service. ‘The school is required to supply a simple 
uniform ; arms, accoutrements, aud books being 
furnished by the Government, who will also send a 
drill sergeant for a month or longer each year. 

In 1871, in a general revision of the whole school 
law, the long-needed change was at length made, 
and the grammar schools, called in this Act ‘+ high 
schools,” were placed in financial matters upon the 
same level as the common or ** public” schools. 

To supply a want most keenly felt a college of 
technology had been founded and a building pur- 
chased, which being found unsuitable a proposal 
was made and approved by the Legislature in 1877, 
to establish instead a school of practical science in 





connexion with the Provincial University, utilising 
for this purpose not only the library and museums 
of the college, but also the services of some of its 
professors, and even such of its courses of lectures 
as should be adapted to the students of both institu- 
tions. A convenient building was erected close to 
the college, affording sufficient accommodation for 
laboratories, a technical library, lecture and draught- 
ing -rooms, &c., and the school is now in full 
operation. It affords an education in the professions 
of: (1) Engineering; (2) assaying, mining, and 
geology; and (3) chemistry, with preliminary 
scientific training forsurveyors and medical students, 
besides affording facilities for those who wish to 
study any particular branch of practical science, 
The usefulness and even necessity of such a school 
in a country like Canada, with its unexplored lands, 
its undeveloped mineral wealth, and its rapid tide 
of emigration westward, opening up vast tracts of 
new land every year, can hardly be over-estimated. 

On the retirement of Dr. Ryerson the manage- 
ment of the educational system was vested in the 
D-partment of Education, which consists of the 
executive council or a committee appointed by the 
Lieutenant-Governor, who also nominates one of 
the council as minister of education. The chief 
duties of the department are to authorise library, 
prize, and text-books for use in the schools and 
school libraries of the province; to arrange pro- 
grammes of studies for the different grades; make 
rules for the government of the schools; appoint 
inspectors of high schools, and of counties, cities, 
and towns; regulate examinations and give certifi- 
cates to school inspectors, first and second-class 
pubiic school teachers, and members of county 
boards of examiners for third-class teachers ; pre- 
scribe examinations for the admission of pupils into 
high schools, and arrange with learned societies for 
the acceptance of equivalent standards; appoint 
from time to time a central committee to prepare 
questions for the examination of public school 
teachers and of children for entrance into high 
schools; regulate pensions of superannuated teachers ; 
and apply the legislative grants. 

(To be continued.) 








THE HEINRICHS SYSTEM OF ELECTRIC 
ILLUMINATION.—No. II. 


In our last article on the Heinrichs system* we 
described Mr. Heinrichs’s very interesting dynamo- 
electric generator, referring at the same time to the 
theoretical considerations which led the inventor to 
adopt various forms of constructive details which 
give to the machine its characteristic and unique 
features. In the present notice we shall contine 
ourselves to the lampsof Mr. Heinrichs, which con- 
stitute another very characteristic feature of his 
system of electric lighting. 

From what has already appeared in this journal,t 
our readers will have already been prepared to 
associate the name of Mr, Heinrichs with the employ- 
ment of circularly curved carbons for electric light- 
ing, of which system of applying the current for 
illuminating purposes Mr. Heinrichs is undoubtedly 
the originator; for, although certain vague hints 
at the possibility of using bent carbons for electric 
lamps have appeared at various times, there is, we 
believe, no record of any apparatus employing 
such curved carbon rods having been constructed 
previous to those introduced by Mr. Heinrichs 
about three years ago; nor, as far as we have 
been able to discover, has any such arrangement 
been proposed in a form to be of the smallest 
practical utility. 

We illustrate on the next page the latest form 
of Mr. Heinrichs’s automatic lamp to which he has 
given the not very appropriate name of electric 
candle, for the purpose of classing it with those forms 
of electric burners (such as the Jablochkoff) which 
require no special ** feeding” apparatus or clock- 
work, as well as to distinguish it from: his own 
regulating arc lamp, which in one of its early forms we 
illustrated and described in the article to which we 
have already referred.t 

Mr. Heinrichs’s new lamp, the general appearance 
of which is shown inthe perspective sketch Fig. 14, 
and of which the constructive details are illustrated 
iu the sectional drawing, Fig. 15, belongs to that 
class of electric lamps in which the position of the 
arc is determined by the position of geometrical 
intersection or coincidence of the axes of the carbon 








* See ENGINEERING, page 120, ante. 
+ Ibid., vol. xxix., page 164. t Ibid 
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pencils, which is in its turn determined by form of 
construction and method of attachments of the 
carbon holders. Of this class the lamp known as 
the Rapieff regulator, which we figured aud described 
nearly three years ago,* may be regarded asthe general 
type; but Mr. Heinrichs’s lamp possesses this advan. | 
tage over that of M. Rapieff, that as the carbon rods, | 
although curved, abut against one another so as to| 
be co-axial at their point of contact there is no 
tendency to jam and become fixed, as must come-| 
times be the case with the Y form of axial intersec- | 
tion adopted in the Rapieff regulator. 

The general principle of Mr. Heinrichs’s new 
lamp is identical with that we described in our 
twenty-ninth volume, that is to say, the arc is'| 
formed between the point of abutment or contact of 
one pair of circularly curved carbons, and the corre- 
sponding point of another similar pair beluw it, the 
planes of the two circles being perpendicular to one 
another, as shown in Fig. 14; the upper pair are 
both positive, being connected to the positive pole 
of the dynamo-electric generator, and the lower 
pair are negative, being in electrical connexion with 
the other terminal of the machine. ‘The feed of 
the carbons requires no mechanical apparatus such 
as clockwork or gearing, but is determined solely 
by the mechanical wasting away through the con- 
sumption of the carbon rods at their point of con- 
tact, the rods falling together by their own weight, 
as the carbon at their point of contact is dissipated 
under the action of the current. 

While the feed of the carbons is determined by 
their consumption, the regulation of the length ot 
the arc is effected by electrical means, the strength 
of current flowing at any one time determining, by | 
the simple contrivances to which we shall next refer. 
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another render the swing of the arms a' and a? equal 
and symmetrical on each side of the vertical axis of 
the lamp. A similar method of pivotting is adapted 
to the arms a? and a‘, which are the holders for the 
pair of lower or negative carbons. The geared pivots 
of the upper pair are attached to the rod /, which is in 
its turn suspended from the long arm of the bell- 
crank lever /, of which the short arm is the armature 
e of an electro-magnet M, which when the current 
passes through the lamp by attracting the armature 
e lifts the rod _f, and with it the upper pair of carbons 
separating them from the lower pair, and thus 
establishing the arc. To prevent this lifting taking 


| place with a sudden jerk, which might set the lamp 


jumping and upset at the same time the adjustment of 
other lamps in the circuit, Mr. Heinrichs has adopted 
the very simple and ingenious checking apparatus 
shown at p’. This consists of a small rack forming 
part of the rod f, which gears into the small piniun 
p*®, on which is the large notched tooth-wkeel i, 
against the teeth of which presses the light click 
spring s*,and prevents any sudden vertical movement 
of the rod f, to which the upper carbons are attached. 
The lower or negative pair of carbon rods are 
attached to and in electrical connexion with the 


| framing b', which while being insulated from the 


case of the lamp and positive terminal /? by 


| the ebonite washer i, is connected by a wire to the 


negative attachment screw of the lamp /' seen to the 
left of the figure. 

R R is a coil of insulated German silver wire 
whose resistance is about equal to that of the are, 
and its use is to prevent the other lamps in the 
same circuit being affected by the cessation, through 
any cause, of the arc of the lamp of which it forms 
a part; for the moment that the current ceases to 


the degree of approach or of separation of the| pass from one pair of carbons to the other it is 


carbon rings. 

On referring to Figs. 15 and 16 it will be seen 
that the upper or positive pair of carbon holders a' 
and a? are pivotted at the points s' and s* to two 
small equal-sized pinions p? and p' shown in the 
detailed plan Fig. 16, which by gearing into one 


* See ENGINEERING, vol. xxvii., page 5]. 


| shunted through KR R by a very simple contrivance, 


and as the resistance offered by the coil is prac- 
t'cally equal to that of the arc which it supplants 
the strength of the current throughout the rest of 





the lamp circuit is not affected by the interruption. | 


It al o enables one of the lamps to be extinguished 
without affecting the others of the same series. The 








arrangement by which the circuit of R R is substi- 
tuted for that of the arc when the latter is inter- 
rupted, is shown in Fig. 15. On the rod / is fixed a 
projecting pin p'’ which, when the rod drops, brings 
the contact spring s* against the contact screw c°, 
which is connected to }', and by the wire / to the 
negative terminal. ‘The same action brings the two 
pairs of carbons together, and in this position a 
current battery at /* has two courses through the 
lamp open to it, one through the resistance K K, 
and the other through the carbons and through 
the magnet cells M ; the latter portion of the circuit 
causes the carbon to be separated by the lifting of 
the rod /, the arc is thereby established, and the pin 
p' rising with the rod f releases the spring s* from 
the screw c*, thereby cutting the resistance R R out 
of the circuit and allowing the whole current to 
pass through the carbons and the arc. 

Fig. 16 is a diagram showing the very simple 

and ingenious method of construction of the pair of 
pivotted joints of the radial carbon holders a' and a’. 
In this figure it will be seen that the two pinions 
p? and p' which are geared together are rigidly 
attached respectively to the radial arms a! and a’ 
turning on the pins s' and s?, which are fixed to 
opposite sides of the little framing, and the pinions 
are siwply pushed over the pins from opposite sides 
and are so proportioned that when pushed against 
their respective stops the pinions are in gear and 
the rods are in their proper position, the axes of 
their carbon holders lying in the same vertical 
ylane. 
Mr. Henrichs constructs his carbon rings by 
horizontal compression between dies, the diameter 
of the circles before they are cut in half varying 
from 10in. to 14in. With carbons of circular cross- 
section Mr. Heinrichs makes the positive carbon rod 
13 millimetres diameter and the negative 1] milli- 
metres, and the length of time which such carbons 
will burn varies from 20 to 30 hours, according to 
the diameter of the rings, or rather, the length of 
curved carbon rod employed—a continuance longer 
by many hours than can be required in actual prac- 
t'ce except in the most exceptional applications. 
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ROOT’S EXHAUSTER FOR THE SWANSEA COMPLEX ORE COMPANY. 


CONSTRUCTED BY MESSRS. THWAITES BROTHERS, ENGINEERS, BRADFORD. 


(For Description, see Page 164.) 
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The carbons, as we have noticed above, are com- 
pressed horizontally in dies, this system being more 
suitable than the longitudinal compression or 
‘* squirting” through a circular orifice in a compres- 
sion cylinder, which can, however, by giving to the 
nozzle a curved form, be applied with equal facility 
to the production of curved carbons as to that of 
straight pencils, 


7 
/ Fig 17. 





The latest form of carbon rods adopted by Mr. 


Heinrichs (see Figs. 17 aud 18) is of rectangular | 


cross section, measuring 14 millimetres by 12 milli- 


metres, the sectional area being about equal to the 


carbon form of circular section. Fig. 17 will show 
better than any description the mutual positions of 
the longer and the shorter side of the cross section 
of Mr. Heinrichs’s rectangular carbon, and Fig. 19 
is a cross section of one of the carbons. This form 


offers several facilities in manufacture which has 
been admirably worked out by Mr. Heinrichs, one 
of the most important of which is the facility with 
which the rings can be compressed to any required 
density —a result not so easily attained with the cir- 
cular cross section, 





Mr. Heinrichs’s new lamps work with admirable 
regularity, and when enclosed in opal or ground 
glass globes produce a brilliant, well-distributed 
light, being remarkably steady notwithstanding 
irregularities of the engine and the consequent 
variation in the speed of the generator. From our 
own experience of the working of Mr. Heinrichs’s 
system we are inclined to think that it must in time 
occupy a prominent position among systems of 
electric illumination, and it is much to be regretted 
that so interesting and characteristic a system, and 
one which is so successful in working, is not one of 
the competing electric lights of which there will be 
so many in the coming Electrical Exhibition at 
Paris. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

In our last issue (vide page 132 ante) when deal- 
| ing with the recent meeting of the Institution of 
Mechanical Engineers at Newcastle, we were com- 
pelled by the demands upon our space to confine 
| our notice to a report of the proceedings on Tues- 
day the 2nd instant, and to an account of Messrs. 
| Palmer’s works at Jarrow, visited the succeeding 

day. We shall now continue our report and deal with 
| the proceedings on the other days of the meeting. 


Tue ProGREsS AND DEVELOPMENT OF THE 
MARINE ENGINE. 
At the meeting held on the morning of Wednes- 
day the 3rd instant, the discussion on Mr. F. C. 
| Marshall’s paper on the above subject, which had 





been commenced on the previous day, was resumed, 
the first speaker being Mr. William Parker, of 
Lloyd's. Mr. Parker stated that he agreed gene- 
rally with Mr. Marshall’s figures. Mr. Marshall 
had pointed out that on the occasion of Sir F. J. 
Bramwell’s paper being read at the Liverpool 
meeting in 1872, it had been stated by Dr. 
Siemens that during the nine years preceding that 
date the fuel consumption of marine engines had 
been reduced some 50 per cent.; he (Mr. Parker) 
however considered that it was freely admitted 
that this great reduction had been due to the general 
adoption of surface condensation and the compound 
engine, and therefore no such striking reduction 
could fairly be expected to be repeated during the 
succeeding nine years. He suggested that Mr. 
Marshall in dealing with 77 lb. as the present average 
pressure had somewhat understated the case. This 
was no douht the average pressure for the several 
vessels referred to in Mr. Marshall's paper, but for 
engines now being built, he considered that 100 Ib. 
would be more nearly the average pressure, and 
with the higher pressures now being generally used 
he thought the saving of fuel as compared with 1872 
would be fully 15 per cent. instead of 13.38 per 
cent. The employment of steel for shells and the 
use of corrugated furnaces had enabled pressures 
to be increased by about 33 per cent., while if 
boiler shells could be made in solid rolled rings (as 
had been frequently suggested), so as to get rid of 
the longitudinal rivetted seams an augmentation of 
pressure to the extent of about 25 per cent. would 
be permissible with the same thickness of shell 
plates. Mr. Marshall had referred to the restric- 
tions of the Board of Trade and of Lloyd’s Regis- 
ter, butas regarded the latter he (Mr. Parker) con- 
sidered that instead of receiving blame for restric- 
tions they should rather be regarded as meriting 
praise for their efforts to promote progress. There 
were certain differences between the Board of 
Trade and Lloyd’s rules for boilers which he might 
explain. The Board of Trade required a factor of 
safety of 6, that was to say if the working pressure 
of a boiler was to be 100 lb. per square inch, they 
required the bursting pressure to be 6001lb. But 
at the present time Lloyd’s were testing all material 
used in boilers made under their inspection, so that 
he considered this high factor of safety was not 
required to cover inequalities in the character of 
the material. Moreover the strength of the joints 
was well known, and the factor was thus required 
only to cover deterioration by corrosion. A factor 
of 6 might be quite right for this purpose if thin 
plates, say $in. thick, were used, but the actual loss 
by corrosion was not greater with thick than with 
thin plates, and it thus had in the case of thick 
plates a much less proportionate effect, and a 
smaller factor of safety sufficed. He submitted 
also that the factor might be less with a new 
boiler than with one of middle age. These matters 
were allowed for by Lloyd’s rules, and it was therein 
that they differed from those of the Board of Trade. 
There had quite recently been a vast growth in 
the size and power of steamers, and they were on 
the eve of great experiments. Very shortly the 
Servia, the City of Rome, and the Alaska, would 
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be racing across the Atlantic, and the results 
attained by these huge vessels would be watched 
with the highest interest. It was, perhaps, too 
early to criticise these ships, but he nevertheless 
thought that it might have been better to transmit 
the enormous powers used in these vessels to two 
screws rather than to one. 

The next speaker was Mr. W. E. Rich, of 
London, who highly commended Mr. Mavshall’s 
paper, but who expressed some doubts as to the 
accuracy of certain of the figures given in the final 
Table, it being there stated with regard to one 
pair of engines that the consumption was but 1.5 1b. 
of coal per indicated horse power per hour. He 
(Mr. Rich) had made many experiments of late 
—_ in compound land engines of economical types, 
but had never got a consumption of under 2 Ib. of 
coal per indicated horse power. He should like to 
see a statement of the weight * steam used per 
indicated horse power per hour by these marine 
engines, and it would then be possible to separate 
properly the respective performances of the engines 
and boilers, and to determine the relative value of 
different types of boilers. He believed that the 
locomotive type was that which gave the highest 
evaporative results, and this explained the high 
economic results obtained from locomotives and 
also those afforded by portable engines at the Royal 
Agricultural Society's competitive trials. On the 
whole he was inclined to believe that a consumption 
of 2.1 lb. of coal per indicated horse power per 
hour was the maximum economy obtained nine 
years ago, and that a consumption of 1.88 lb. was 
about the best now. Mr. Marshall had in this paper 
used the term efficiency, and on this matter he 
should have liked to have heard more. What was 
wanted was to get as large a proportion as possible 
of the indicated power actually available for driving 
the screw, and there was at present a want of infor- 
mation as to the efficiency, in this sense, of different 
types of engines. The dynamometer of the late 
Mr. Froude was a promising instrument, and it had 
been tried once at Devonport, but the results were 
not altogether satisfactory, and he feared that the 
application of the instrument would be too costly 
for it to be much used in the mercantile marine. 
In the hands of the Admiralty authorities it might 
afford valuable data. During the experiments at 
Devonport the dynamometer gave a wavy diagram, 
a delicate wave being produced at each revolution 
and varying in form with a variation in the grade 
of expansion at which the engines were worked. 
As regarded valve gears of the types introduced by 
Mr. Joy and Mr. Marshall, he considered them very 
interesting. He had been informed by Mr. Mar- 
shall that he (Mr. Marsh all) had now fitted thirty 
pairs of engines with his gear and that they we1 
all doing well. The use of piston valves was ano- 


ther good improvement if they might judge from 
the practice of some Clyde makers. In the Perkins 
engine cast-iron mitre valves working on cast-iron 


seats were used ; these vaives worked very quietly, 
and those on the Anthracite were in perfect order: 
after that vessel had made her trip to America and 
back. 

Mr. Nichols, of Newcasile, said that Mr. Marshall's 
paper and the discussion upon it would probably 
constitute a landmark in the history of the marine 
engine. There were, it appeared to him, three 
distinct views before the meeting, viz.: Ist, that 
of Mr. Holt, as set forth in the letter published 
in Mr. Marshall’s paper, this view being that the 
compound engine and high pressures ‘would be 





abandoned, and a return made tothe simple expan- 
sive engine (and probably to a single engine) ; 2nd, 
there was the finality view adopted by Mr. Kirk in 


the course of the previous day's disc eset and 
3rd, the view taken by Mr. Marshall, who believed 
in the extension of the compound sy aah and the 
adoption of still higher pressures. As regarded 
Mr. Holt’s view, he believed that there was much 
to be said for it, and it was further worth 
bearing in mind that excellent results had been 
obtained in the United States with engines having 
long strokesand small clearance spaces. With com- 





* [As we are this week only able to commence the publi- 
eation of Mr. Marshall’s paper in exrtenso it ms uy be well 
to say that in the case of the particular result referred to 
by Mr. Rich, Mr. Marsball has added the following foot- 
rote: ‘‘ Always working with early cut off ; engines 
never pressed ; Welsh coal.’’ We may also add that thes 
engines are of tke interm diate r ceiver type, the pistons 
working cranks at right angles ; the pressure of steam used 
is 70 lb., and the piston speed 450 ft. per minute, while the 
boiler surface amounts to 4.63 square feet per indicated 
horse power. Eb. E.). 











pounds also he considered a higher efficiency would | of a greater differen:e of temperature between the 


be obtained by adopting longer strokes. Judging 
from the results which had been obtained in careful 
trials of portable engines he considered that the 
reports of performances given in Mr. Marshall’s 
paper were probably right, the best results showing 
a steam consumption of probably 16 1b. of steam 
per indicated horse power per hour. He much 
doubted whether an engine could be made to con- 
sume less steam than was shown by some of the 
results, but he believed that the boilers could be 
improved. Altogether, “coal per hour per indi- 
cated horse power’ formed a good datum for the 
comparison of engine performances, but in collect- 
ing data care must be taken to ascertain that the 
ship really had the weight of coals charged to her. 
He had had oceasion to look into this matter, and 
had found that it was by no means an uncommon 
thing for steamers to receive short weight at some 
coaling ports. He quoted an instance where the 
deficiency of weight had amounted to 14 per cent.; 
while on the next voyage of the same vessel when 
special attention was devoted to the matter the 
deficiency fell to 3 per cent. 

Mr. Samson Fox, of Leeds, who was the next 
speaker, said that Mr. Marshall spoke of the corru- 
gated flue from an experience of one boiler only. 
During the four years there had only been seven 
boilers in which cases of partial failure of corru- 
gated flues had occurred, and with the exception of 
one case, the boilers had again been fitted with 
corrugated flues, steel being substituted for iron, 
and the result being in every case satisfactory. But, 
moreover, during that time a large number of 
boilers with flues of different construction had 
been taken out, and the corrugated flue substituted, 
and in every case the result was, that the boilers 
were found to have a greater efficiency, and the 
owners showed their appreciation by adopting the 
corrugated flue when other boilers were constructed 
for them. Up to the present time 3708 corrugated 
flues had been made, two-thirds of which were for 
the marine, the others being adapted to land boilers. 
In the case of the marine boilers he sumed up the 
total as 556,200 indicated horse power, which was 
at the present time being developed in vessels fitted 
with these furnaces. In comparing the re#ults 
in the case of two ships each exactly alike in hull, 
engines, and boilers, with the exception that one 
had plain and the other corrugated flues, the latter 
showed a greater efficiency by 500 indicated horse 
power than the other, and this in steamers of 3500 
to 4000 indicated horse power. Healso said that in 
one case a steamer running long voyages of 12,000 
miles was able to make these voyages on a consump- 
tion of 1.671b. of coal per indicated horse power per 
hour at a speed of 13.1 knots, and that the engines 
indicated 2677 horse power, the total amount of fire- 
grate being 273 square feet. In land boilers several 
experiments have been made, but it was difficult to 
arrive at a definite conclusion as the boilers had 
other duties to perform besides that of supplying 
to the engines, but the evaporation test 
had been made by some of friends in 
4 would show the efficiency of the flue. 

jiler about 30 ft. long by 7 ft. 2 in. in diameter 
with a Fox flue 4 ft. 3in. in diameter, the feed- 
water at 130 deg. Fahr. and 75 Ib., 


steam 
his 


the steam at 
evaporated 10,854 lb. of water for one pound of 
coal consumed. <A further experiment had been 
made by cutting off the return flues under and 
along the sides of the boiler and passing the heat 
direct to the chimney; in this case it was found 
that 8.175 lb. of water had been evaporated for 
one pound of coal consumed, and the rate of eva- 
poration per square foot of heating surface per 
hour reached 5.918 lb. under these circumstances. 
As tothe material used he had substituted steel for 
best Yorkshire iron, and his reason for it was that 
the iron was so liable to blister ; upwards of 2000 
furnaces had been made of mild steel, and he was 
pleased to say that so far there had not been a 
single complaint and he felt assured there would 
be none. 

Mr. Jeremiah Head, who spoke next, referred 
to the statement made by Mr. Marshall that there 
were four ¥ ways in which the evaporative pe rform- 

re of a ine boiler mizht be improved, viz. 

“(1) Incre ase of heating surface ; (2 ) better de 

“ position of surface ; (3) the adoption 
“ of thinner plates, or of a wae ie having better 
“conductive power for heat ; and (4) the adoption 
“of a different and better form of boiler as ¢ 
‘whole.” To these four methods Mr. Head con- 
sidered a fifth might be added, viz., the attainment 


absorbing 





inside of the furnaces and the water in the boiler. 
Of course, the greater this difference the more 
rapid would be the transmission of heat, and he 
believed that the rate of transmission varied as the 
square root of the difference of temperature. With 
the higher pressures now coming into use, the water 
was hotter, and hence the difference between the 
temperature of the water and that of the products 
of combustion would be correspondingly less, 
unless means were taken to augment the tempera- 
ture in the furnace. It was under these circum- 
stances that the employment of a forced draught 
became advantageous, as it enabled the combustion 
to be effected with a smaller excess of air. Ther 
was also another way in which he was sanguine 
something could be done in the future, namely, by 
reducing the percentage of nitrogen in the air 
used. Air consists of about one-fifth oxygen and 
four-fifths nitrogen, and when the products of com- 
bustion were discharged at say 600 deg., all the 
heat which had been expended in raising the 
nitrogen from its original temperature of say 50 deg. 
up to this 600 deg. was wasted. Some years ago 
experiments were made on akind of filtering process, 
in which air was passed through porous diaphragms, 
it being found that air which had traversed these dia- 
phragms was richer in oxygen than before, the nitro- 
gen being partially arrested by the diaphragms. It was 
possible, he thought, that some process of this kind 
might be turned to account for enriching the air 
supplied to marine boilers, when the result would 
be the attainment of a higher furnace temperature. 
Or a similar result might be obtained by artificially 
mixing air with oxygen in order to enrich it. 
There was also another way in which the desired 
nd might be attained, namely, by the adoption of 
the regenerative system, a utilisation of the 








nd the 
heat in the waste gases to pre-heat the air supplied 
to the ash-pit. With regard to the remarks which 
had been made by Mr. Parker concerning the gain 
to be realised by employing solid rolled rings for 


the construction of boiler shells, he (Mr. Head) 
thought that Mr. Parker had forgotten to take into 
account the effect of the crossing of the joints; 
allowing for this, the gain by using solid rolled 


rings for a boiler four rings in length would amount 
to 12} per cent. only, and not 25 per cent. as Mr. 
Parker estimated. As tothe margin of strength to 
be allowed also, he considered that it should be 
taken into account that thick plates were rarely so 
strong (per square inch of section) as thin oncs, 
and hence if the same tensile strength is assumed 
for all thicknesses, a higher factor of safety should 
be adopted where thick plates are used. Moreover, 
the factor should bear some relation to the elastic 
limit, and not to the ultimate strength of the 
material used. Recent experiments made by Pro 
fessor Kennedy had shown that the mild steel now 
employed for boilers commenced to stretch pei 

manently under a strain of about eight tons per 
square inch, or, say, about one-fourth of its ulti 

mate strength, and under these circumstances he 
did not consider a factor of safety of six to be too 
high. 

Mr. T. R. Crampton was the next speaker, and 
highly commended Mr. Marshall’s paper. He con- 
sidered, however, that in all cases the performance 
of the boiler should be clearly separated from that 
of the engine. Forty years ago he had obtained 
an indicated horse power with the consumption of 
18 lb. of water per hour, this being with a com 
pound engine worked with 40 lb. steam and six 
fold expansion; the experiments were made at 
Messrs. Cubitt’s works in London. He believ« 
that with mechanical firing an evaporation of 11 1) 
of water per pound of good Newcastle coal could 
be secured, and he considered that mechanical 
firing was likely to play an important part in future 
improvements. He did not think it would be 
desirable to reduce the percentage of nitrogen 
in the air, as had been proposed by Mr. Head, 
the initial temperature would become too intense. 
Mr. Holt’s views he considered deserved great con- 
sideration, as there was a good deal to be done 
besides burning fuel. It was to be remembered, 
however, that the compound engine working cranks 
at right angles gave more equal rotation than a 
single engine. My. Marshall had said that he had 
found it better to force water through a surface 
condenser than to draw it through, as in the former 
case there was a better distribution of the water 
amongst the tubes; with this view he (Mr. 
C ‘rampton) quite agre eed, and he had himself found 
that the tubes of a boiler acted far more uni- 
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formly when the boiler was worked with a forced 
draught than when the chimney draught was used. 
Under the former condition the evaporative 
efficiency of the boiler was increased 10 per cent., 
while there were great facilities afforded for clean- 
ing the tubes, it being possible to open the smoke- 
box doors and do this with the boiler in full work, 
without reducing the evaporation for the time by 
more than 10 to 15 percent. He did not like large 
boilers and thick plates if they could possibly be 
avoided, and he believed that the necessity for 
them could be got over by the adoption of forced 
draught and self-acting stoking. In the first 
experiments he had made on the use of dust coal in 
boilers, he had been stopped by the destruction of 
his firebox, but he had got over this by using a 
revolving firebox, water-jacketted, and so arranged 
that the intense heat first acted on a bath of liquid 
slag which protected the brick lining, any damaged 
portion of the latter becoming renewed as the 
furnace rotated. Using dust fuel he had found 
that the delivery of the coal into the furnace could 
be readily adjusted so as not to vary 5 per cent. 
from the desired quantity ; while from the combus- 


the initial temperature was very high. 

The next speaker was Mr. Edward Reynolds, of 
Sheffield, who stated that Mr. Marshall had been 
the first to use steel blades for the propellers of 
ocean steamers. It was, he remarked, difficult to 
get the proper work out of a_ propeller when 
uniformly rotated, and this difficulty would be 
increased by the use of single engines with the less 
uniform rotation which such engines afforded. As 
regarded boilers he considered that there was a 
tendency to exaggerate the advantages of the loco- 
motive type. The locomotive boiler was excellently 
adapted for burning large quantities of fuel in a 
small space, but it wanted well looking after and 
regular and frequent washing out. This could not 
be done at sea. Altogether he considered that the 
factors of safety insisted upon by Lloyd's and the 
Board of Trade were not too high ; personally he 
should be sorry to buy a marine engine having a 
factor of safety of less than 6 for any part. With 
an increase in the size of locomotive boilers the 
difficulty of maintenance became greater, particu- 
larly as regarded the flat stayed surfaces. Mr. Fox 
had wisely proposed to corrugate such surfaces, so 
as to give greater facility for local expansions and 
contractions. As regarded the reduction in the size 
of boiler shells, Sir Frederick Bramwell had many 
years ago used boilers with small shells connected 
to water legs, but a certain proportion of water 
surface area was necessary to avoid priming, par- 
ticularly in rough weather. 

Mr. Daniel Adamson considered that the 
improvement in economy which had been effected 
since 1872, amounting as it did to 14 per cent. per 
annum, ought to be regarded with much satisfac- 
tion. He advocated the multiplication of cylinders, 
so as to diminish the blow on the crankshaft at the 
commencement of each stroke, and he pointed out 
that with the increased speeds now being used it 
was necessary to reduce the pressures per unit of 
area on the bearings, in order to secure satisfactory 
results. The single-cylinder engine was a defunct 
apparatus, and simplicity was by no means every- 
thing. With the adoption of the compound system 
the effect of piston and valve leakages was materially 
reduced. Superheating as originally adopted had, 
he considered, been proved to be impracticable in 
consequence of the want of durability in the super- 
heaters; but reheating the steam between the 
cylinders of a compound engine was a good thing, 
and he saw no reason why the steam should not be 
superheated to 4U0 deg. before entering the last 
cylinder. He denied the accuracy of some state- 
ments recently published as to the manner in which 
steel corroded, and maintained that the material 
was fully as durable as iron. As regarded the 
strength of joints of marine boilers, he drew a dis- 
tinction between those of the shell and those of the 
furnaces. In the case of the shell an addition to 
the weight and width of the joints was unim- 
portant and double or treble rivetting, double 
welts, &c., could be used to secure strength, whereas 
in the case of furnaces and combustion chambers 
not more than two thicknesses of plates can be 
used, and the joints must be such as will not be 
injured by the heat. The advantages of the cor- 
rugated flues had, he thought, been put somewhat 
too strongly by Mr. Fox. They had been told that 
some corrugated flues had collapsed owing to over- 
heating, but the details of the failures were not 


before them. In the flanged flues which he (Mr. 
Adamson) had introduced, there was the advantage 
that in case of shortness of water the flanges or 
ribs did not become overheated, but remained com- 
paratively cool, and continued to support the rest 
of the flue, while by reducing the distance between 
the flanges any desired strength could be obtained. 

Mr. F. C. Marshall in replying to the discussion, 
thanked the members for the candid and cordial 
manner in which his paper had been dealt with. 
No doubt the paper had crossed the prejudices of 
some of the members present, and, notably of his 
friend Mr. Crampton, who always opposed high 
pressures. He had been glad to hear Mr. Kirk, 
who might be regarded as the representative of 
Clyde engineering and shipbuilding at that meeting, 
approve of their going up to pressures of 1201b., 
beyond which there was not much to be gained. 
He (Mr. Marshall) agreed with Mr. Kirk on this 
latter point, but thought that perkaps 150 1b. might 
be gone to. As to the Perkins system, there 
appeared to him to be something wrong with it, 
and he thought that the reports of Sir Frederick 
Bramwell upon it had shown that there was a limit 
to the economical employment of high pressures. 
The Perkins engine had, in fact, given no higher 
result with 390 lb. pressure than was being obtained 
every day with YUlb. As regarded the relative 
merits of Woolf and intermediate receiver engines, 
he maintained that (as shown by the Tables ap- 
pended to his paper) there was a difference of 
economy of working in long sea voyages of about 
10 per cent. in favour of the latter, although he 
admitted that it was difficult tosay why this should 
be so. Mr. Kirk had stated that in estimating the 
value of reduction of dead weight it should be borne 
in mind that the carrying power of many vessels 
was limited by capacity and not dead weight. No 
doubt this was so in some cases, but in the majority 
of instances it was dead weight capacity that was the 
thing to be considered, and as he had pointed oyt, 
every ton of weight saved in the engines and 
boilers meant an increase of the shipowner’s earn- 
ings by 10/. per annum. He quite agreed with 
Mr. Kirk that light marine engines were necessarily 
costly engines. To secure light engines high-class 
materials had to be used, and a much greater 
expenditure of labour for machine work, &c.; but 
he maintained that this extra cost was worth 
incurring to secure the reduction of weight. Sup- 
posing a pair of engines of 200 horse power nomi- 
nal, or say capable of developing 15U0 indicated 
horse power, were suitable for a vessel of 3000 tons 
dead weight capacity, then if by the adoption of 
improved construction 100 tons of dead weight 
could be saved, this would meana saving to the ship- 
owner of 1000/7. per annum, and if such engines 
cost 1000/. more than the ordinary kind, the extra 
cost would be saved in one year. With regard to 
the locomotive type of boiler he pointed out that 
the area of water surface it afforded was not very 
much less than in the Admiralty boiler, while, 
bearing locomotive experience in mind, he did not 
think there was any reason to apprehend trouble 
from wet steam. He should have liked to have 
heard further expressions of opinion from the 
members present as to working with forced draught. 
His own experience with the Chinese cruisers, in 
which the men worked from six to eight hours in 
a closed stokehold, were very satisfactory. Work- 
ing with forced draught, a pressure of about 1} in. 
of water only would probably be required in the 
stokehold, making with ?in. chimney draught a 
total pressure of 2 in. of water. Mr. Rich had 
called in question the accuracy of some of the 
results which he (Mr. Marshall) had recorded in 
his Tables, but he did not think that there was any 
justification for doubting the subs antial accuracy 
of the latter. The data recorded in the Tables had 
been furnished by eminent engineers, shipowners, 
marine superintendents, and others, and the results 
were those obtained in recent practice in ships 
going long sea voyages. He had received in reply 
to his inquiries a few data which appeared ques- 
tionable, and these he had rejected, but the figures 
which appeared in the Tables might be taken as 
correct averages, and ten years hence they might 
be regarded as representing present practice in 
the same way as he had assumed Sir F. Bram- 
well’s figures to represent the results obtained in 
1872. With further regard to Perkins’s system he 
remarked that the enormous loss of pressure 
(amounting to some 25 per cent.) which took place 
between the boiler and the first cylinder showed 








that there was something wrong somewhere. He 





also did not see that any good was likely to be 
gained by adopting a form of tubular boiler. Mr. 
Parker had referred to his remarks on the Board 
of Trade and Lloyd’s ; but he was not aware that 
he had complained of restrictions. He thought the 
Board of Trade a very good thing, and Lloyd’s a 
very good thing—particularly as managed by Mr. 
Parker—but he had thought that he had merely 
remarked that restrictions existed, and that as long 
as they did exist they would have difficulty in 
modifying the form of marine boilers materially. 
As Mr. Kirk had pointed out on the previous day, 
if they took a locomotive boiler which was regularly 
working at a pressure of, say, 140 lb., on a railway 
amongst thousands of people, and put this boiler 
on shipboard, the Board of Trade would only allow 
them to work it at about half the pressure. He would 
not say that this was a restriction, but would merely 
leave the facts to the meeting. He was glad to hear 
from Mr. Fox that he had succeeded so satisfactorily 
to himself with the manufacture of his corrugated 
flues. Personally, he (Mr. Marshall) had been sin- 
gularly unfortunate with his experience of these 
flues, the failures, however, arising from the causes 
he had pointed out in his paper, namely, difficulties 
of manufacture. When Mr. Fox had got his mill 
to work and could manufacture the flues by rolling 
(as was being done at Essen) instead of hammering 
them as at present, he believed they would have a 
very good furnace, if in the mean time it was not 
superseded by the locomotive boiler. With reference 
to Mr. Holt’s letter he remarked that he had called 
special attention to it because he regarded it as an 
important contribution to the discussion of the ques- 
tion in hand. Mr. Holt’s position and experience 
rendered his expression of opinion of special value. 
Mr. Holt had great enterprise, he did not hesitate 
to expend his money on experiments, he worked 
his ships himself, and had all expenses before him, 
and altogether he was capable of taking a broad 
view of the whole question. Mr. Holt appeared to 
be satisfied with the working of the class of engine 
he had adopted, and apparently did not care for 
getting the highest result as regarded coal economy ; 
but in this he (Mr. Marshall) did not think he was 
right. He, however, appreciated both Mr. Holt 
and his opinion very highly. 

A very hearty vote of thanks having been 
accorded to Mr. Marshall for his valuable and 
interesting paper, the next communication was 
proceeded with. 

PRINTING MACHINERY. 

The next paper read was one by Mr. John 
Jameson, of Newcastle, on printing machinery, 
this paper, which we shall print in eztenso in a 
future number, dealing particularly with the large 
rotary web printing machine constructed by Messrs. 
Hoe and Co., for the Newcastle Daily Chronicle. 
This machine is similar in general construction to 
the Hoe machines which have now been for some 
years in use at many of the leading newspaper offices, 
notably at the offices of the Daily Telegraph and The 
Standard, but it differs from them in the great width 
of sheet which it is arranged to print, it dealing with 
a roll of paper 7ft. wide, this width being sufficient 
to print two copies of the Newcastle Daily Chronicle 
side by side. The machine folds the papers printed 
and delivers them at the rate of 20,0UU copies per 
hour, this being equivalent, as far as speed of 
cylinders is concerned, to an ordinary single width 
machine printing at the rate of 10,000 copies per 
hour. 

At the conclusion of Mr. Jameson’s paper Mr. 
A. L. Steavenson, of Durham, made inquiries as to 
the printing of wood-blocks, when Mr. Nursey 
explained that such blocks were printed in flat 
formes and not on cylindrical formes, although in 
some cases stereotypes of engravings of a coarser 
kind were adapted to web machines. The Presi- 
dent then made some observations. He agreed, he 
said, with the remarks made in the paper by Mr. 
Jameson to the effect that it was preferable to damp 
the paper and allow it to stand some time prior to 
its being used rather than to combine the damping 
apparatus with the printing machine as had been 
doneinsome cases. As regarded the distribution of 
the ink by giving a lateral movement to the inking 
rolls, he pointed out that this was an improvement 
which had been introduced by his father. The 
plan of employing papier-maché moulds for the 
production of stereotype plates had been devised 
by a French inventor as early as 1835 or 1840, but 
the plan had not then been hit upon of curving 
these paper moulds so as to obtain a curved plate 
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a printing cylinder. 
Curved plates had been, however (and still were in 
some instances) made by bending the platesafter cast- 
ing, and aconsiderable amount of printing had been 


sui.abls for attachment to 


done from plates so bent. The labels used by Day 
and Martin, for instance, were printed in two colours, 
rel and black, from cylindrical plates. The papier- 
maché principle was us nearly perfect as anything 
could be, and the fact that it was possible to start 
printing from four stereotype plates within 25 
minutes of the arrival of the type in the stereotype 
room was an excellent performance. 

A vote of thanks having been accorded to Mr. 
Jameson for his paper, the President announced 
that the Council in fulfilment of their duty of 
clecting the President for the ensuing year, had 
selected their old friend Mr. Menelaus, but for 
various reasons Mr. Menelaus had been compelled to 
decline the office. Under these circumstances they 
had further considered the mattcr, and when the 
billot lists were sent out they intended to propose | 
Mr. Westmacott, a gentleman who had been very | 
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regular in his attendances to the duties of the 
Council and who would most ably fill the post of 
President. The announcement of Mr. Westma- 
cott’s name was very cordially received, and the 
meeting was then brought to a close, the members, 
at the invitation of the proprietors of the New- 
castle Chronicle, adjourning to the printing office of 
that paper, in order to see in operation the machine 
of which Mr. Jameson had given an account. 
enable the working of the machine to be properly 
understood the proprietors of the Chronicle had 
kindly arranged for the printing of a special edition. 
The machine was shown at work printing from 
a single width web, at the rate of 160 copies 
per minute, or 9690 per hour, and its smooth 
running and general excellence of its work were 
greatly admired. The machine is undoubtedly 
a great credit to Messrs. Hoe, but carefully as it 
has been designed and constructed, we must express 
a doubt as to its possessing practical advantages 
over the single-width machines with which Messrs. 
Hoe’s name has so long been associated. The delay 
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in starting owing to the necessity of fixing a double 
instead of a single set of stereotype plates, the 
inferior accessibility of the formes for examination, 
the necessity of lifting the inking rolls into place 
by crane power instead of by hand, and the greater 
liability to stoppages, appear to us to render a 


double-width machine less desirable than two 
machines printing single widths. At the Newcastle 
Chronicle office the lifting of the rolls of paper on 
| to the machine, and also the lifting into place of 
| the inking rolls, is effected by a hydraulic crane, 
| while hydraulic power is also employed for work- 
| the hoists, &c., about the building. 


Excursion TO JARKOW. 

The afternoon of the 3rd inst. was, as we recorded 
last week, devoted to a visit to Palmer’s Shipbuild- 
ing and Engineering Works, at Jarrow, where the 
members were hospitably entertained at luncheon. 
As we described the Jarrow Works in our last issue 
(vide page 137 ante), it will be unnecessary for us 
to say more respecting them here. In the evening 
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and F ilter for Stationary and Locomotive Engines.” 
We shall in an early impression illustrate this heater 
and publish Mr. Strong’s paper, but meanwhile we 
may explain the chief features of the arrangement. 

The working of Mr. Strong’s heater and water 
purifier depends upon the fact that sulphate of 
lime becomes practically insoluble in water if the 
latter be heated to about 270 deg. Fahr. The chicf 
impurities in feed water are as a rule the carbonates 
and sulphates of lime and magnesia. Of these 
two carbonates can be thrown down by heating the 








water to ordinary boiling point, but the sulphate of 
lime can only be deposited by raising the tempera- 
ture to the higher point named above, while the 
sulphate of magnesia cannot be thrown down by 
heating. In rg water heaters worked with 
exhaust steam, the temperature given to the water 
cannot much pew 200 deg., and therefore no 
deposition of the sulphate of lime takes place. 
In Mr. Strong’s heater, however, the water after 
being heated by exhaust steam traversing suit- 
ably arranged pipes, is further heated by a 
steam coil supplied with live steam from the 
boiler, and its temperature is thus raised to the 


point at which the deposition of the — 
of lime takes place. Finally, the deposited matt 
are separated from the water by causing the latte r 
to traverse on its way to the boiler, 
partially with wood charcoal and partly with bone 
black, the water passing upwards through these 
materials. From the particulars given by Mr. 
Strong it appears that this feed heater and filter 
has given exceedingly successful results in the 
United States, and it is now being introduced into 
ag country. In some supplementary remarks made 


‘Ts 


by Mr. Strong after the reading of his paper he 
stated that by blowing steam from the boiler back 


reverse direction to that 
in which it was traversed by the water, the dé — d 
sulphate of lime, &c., was cleared out of the filter- 
ing material, and it was only necessary to chang: 


through the filter in the 


the latter at long intervals. At Pittsburgh, where 
there was exceedingly bad water, one of these 
heaters had run six months without its being 
necessary to change the filter or to open the boilers, 
although previous to the heater being used th 
boilers had to be opened every fortnight. In adapt- 
ing the heater to English locomotives it had, he 


a different design 
as ther 


added, been necessary to adopt 

to that proposed for American locon 

was less height available. 
Mr. William Richardson, 


10t1VesS, 


f Oldham, 


Oo 


the course of the discussion on a paper read at the 
Nottingham meeting in 187), he had explained 
the arrangement of feed-water filters which they 


the 


sewers, 


employed at Messrs. Platt’s works at Oldham, 
feed water there being obtained from the 
and being strongly charged with mud, 
filter used at Oldham resembled that « mployed by 
Mr. Strong, and it was charged with animal char- 


«Xe 


coal. Twice a day they reversed the direction of 
the current, and blew water down through the 
filter so as to clean it. This arrangement of filter 
had been in use twenty years. The water at Old- 


ham contained no lime, but it was heated to about 


210 deg. before filtering. 


Mr. David Greig, who was the next speaker, said 
that he had had considerable experience in the 
pplication of water heaters to portable engines 


where it was important to add as little as possible 
to the weight. H. » considered that Mr. Strong had 
got over many difficulties which he (Mr. Greig) 
had experienced, and he had no doubt that there 
was a future for the heater which had been 
described. 

Mr. W. E. Rich commented upon a statement 
made in the paper respecting the application of the 
heater to condensing engines. Mr. Strong had 
stated that “ the other plan places the heater in the 
“ line of exhaust from the engine to the condenser, 
“ using a larger amount of coil. Both these plans 
“ work well.” He (Mr. Rich), however, pointed 
out that in a condensing engine working with a fair 
degree of expansion, the temperature of the exhaust 
would be low—say about 150 deg.—as to be 
worth little or nothing for heating purposes, while 
as regarded another plan described by Mr. Strong, 
he might say that the plan of taking 1 water 
from the hotwell was in many cases strongly com- 
demned by boiler insurance companies on account 
of its leading to injurious deposits in the boilers. 

Mr. Abbott, who spoke next, said that a feed 


so iS 


heater should be as simple as possibl That of 
Mr. Somat appeared very good, but it should b 
rendered more accessible; from the drawing it 





The | 


the | 


}some parts of 
} used was so strongly 


appeared that there would 
culty in withdrawing the filter, and this would 
probably be required every three or four months. 

The President, Mr. E. A. Cowper, remarked 
upon the statement made by Mr. 
the United States the feed water 
charged with lime that the 
boilers when coated with scale only evaporated from 


|2 lb. to 3 lb. of water per pound of good coal. 
This, he considered, must be very exceptional. 
Mr. Jeremiah Head, also drew attention to the fact 


; that Mr. Strong applied the 


a filter charged | 


term “ temporary hard- 
ness” to the hardness caused by the presence of car- 
bonate of lime which was deposited by ordinary 
boiling, while he denoted “permanent hard- 
ness,” that arising from the presence of sulphate of 
lime and sulphate of magnesia. But the efficiency 
of Mr. Strong’s mode of treatment depended upon 
the sulphate lime being deposited when the 
water is raised in temperature another 50 deg. 
He (Mr. Head) wished to know whether it was 
generally admitted that the deposition of the sul- 
phate took place under these conditions, and he 
also wished to know whether experiments on the 
subject had been made | vy Mr. Strong, or by whom. 

Mr. Charles Cochrane pointed out that the pro- 


as 


of 


So. 


vision of a proper supply of feed water was becom- | 


ing more and more a matter of importance in some 
districts, and he considered that more attention 
should be paid to the utilisation of the water 
obtained by the condensation of the steam. For 
twenty years he had used surface condensers with 
his engines, and he had been well satisfied with the 
results. He used a small quantity of caustic soda 
with the water, and had no trouble from corrosion. 
In reply to Mr. Head’s inquiry, Mr. Pattinson, 
Jun., observed that it is well known to chemists 
that sulphate of lime is insoluble at the tempera- 
ture named by Mr. Strong. 

Mr. Strong, in replying to the discussion, stated 
that he had found it benefical to apply the heater 
to condensing engines in the manner to which Mr. 
Rich had objected. With an engine working with a 
feed water could be thus heated 


26 in. vacuum, the 

to 135 deg.. or to about 150 deg. in cases where 
the vacuum was but 22 in. In each case the heat- 
ing of the feed water was comple ted by the coil 
| . can + } . ; 

|supplied with live steam, this coil being made 
larger than it would be in a heater for use with a 


| from 
said that in } th 





| 





As regarded taking water 
not only got rid of 





condensing engine. 
the hotwell, his heater 
1¢ lime, but also decomposed the oil carried over 
from the cylinders. In the United States he had 
found that chemists were not unanimous in allow- 
ing r that sulphat lime could be deposited by 
eating the water in the manner described, but prac- 
ti »e showed that this was the case. At Pittsburgh 

water was such that it was neces- 


the nature of the 
iry to make the heaters with brass tubes, and to pro 


ry 
Il 


tect the shell from corrosion by the use of a spe cial 
paint made by boiling linseed oil and red lead, 
while in some cases it had been necessary to make 


heaters of brass. In reply to what 
had been said accessibility, he stated 
that in fitting up large heaters he always arranged 
which the shell of the heater could 
be lifted, and it was quite possible to change the 
filtering material and wash out the heater in two 
hours. At the conclusion of Mr. Strong’s remarks 
a hearty vote of thanks was passed to him for his 


pape - 


the sh lls of the 


respecting 


for a crane by 


Iron AND STEEL Suips, 

The next paper read was one by Mr. John Price, 
of Jarrow, “On Iron and Steel as Constructive 
Materials for Ships.” This paper we publish in 
extenso on page 173 of the present issue, and we 
need here, therefore, only deal with the discussion 
which ensued on it. 

The first speaker was Mr. William Denny, of 
Dumbarton, who remarked that Mr. Price’s paper 


was directly antagonistic to one which he (Mr. 
Denny) had read before the Iron and Steel Insti- 
tute in May last ;* but considering that this was so 


he was surprised that Mr. Price had not followed 
exactly the figures which he (Mr. Denny) had 
given. Mr. Price had referred to a saving of 
weight of 14 per cent. as being that which he 
(Mr. Denny) had given as attainable by the use 
of steel; but in dealing with a vessel containing 
1179 tons of iron, Mr. Price had given the saving 
due to the substitution of steel as 126 tons, which 

* Mr. Denny’s paper here referred to was published on 
page 482 of the last volume of ENGINEERING, while on 
page 167 of the same volume wlll be found an account of the 
discussion upon it. 


be considerable diffi- ' 


Strong that in| 


or | 


was 10.7 per cent. only. But he (Mr. Denny) h: had 
in his paper dealt with invoiced weights of iron, 
including rivets and forgings, and correcting Mr. 
Price's results for this, his allowance of 126 tons 
would amount to 10 per cent. only ; in other words 
Mr. Price had reduced the rate of reduction by 28 pe r 
cent. Mr. Price had also ignored the fact that much 
iron is used in the construction of a steel steamer. 
There are many parts, such as coal bunkers, fun- 
nels, coamings of hatchways, feed - water tanks, 
deck-houses, &c., which no one would dream of 
, making of steel under present conditions, and the 
| weight of these parts had therefore to be deducted 


from the weight of steel which Mr. Price had 
given. In the paper which he (Mr. Denny) had 
read before the Iron and Steel Institute, he had 


given the results of actual experience, and not only 
of calculations, and he maintained that those results 
} were correct. He had not, howe Ver, contemplated 
in that paper the building of a vessel of the class 
| take n as an exar ~ le by Mr. Price, but had con- 
| fined himself to high-class passenger steamers, and 
to a class of vessels carrying much dead weight but 
having passenger accommodation. He felt, how- 
ever, now encouraged by Mr. Price's figures 
| build in steel a steamer of the class with which Mr. 
Price dealt. Considering next Mr. Price’s figures 
Mr. Denny said that taking 1179 tons as the weight 
of iron in the iron vessel and deducting 14 per cent., 
or 165 tons, they got 1014 tons as the weight of the 
steel vessel, and not 1053 tons as Mr. Price had 
stated. Moreover, of the 1014 tons, 170 tons would 
be iron, leaving 844 tons asthe weight of the steel. 
Mr. Price had taken 9/. 12s. 6d. per ton as the cost 
of the steel, but this was much too high. When he 
(Mr. Denny) read his paper before the Iron and 
Steel Institute he took the steel at {/. ds. per ton, 
but he mentioned that the price was falling, and it 
had since come down materially. Within the last 
few days his firm had had offers of some thousands 
of tons of steel plates and bars at the following 


| to 


prices: Highest, 8/. 17s.; middle, &/. 15s.; lowest, 
s/. lds. Ud., in each case less 24 per cent. On the 
other hand Mr. Price’s figure for the iron showed 


that it must have been bought with much judg- 
ment. He had now to speak of a point in which 
he considered that Mr. Price had not done himself 
justice. Mr. Price had put down the cost of labour 
for the iron ship as 3684/. 7s. 6d., and that of the steel 
29E ('s., but the fact was that not- 
withstanding the reduction in weight the steel 
vessel could not be made for less for labour 
— the iron vessel, and therefore this item should 
be the same in the two Making these 
corrections, and taking the steel at the lle price 
above quoted, the cost of the steel vessel would come 
out as follows, instead of as stated by Mr. Price: 


vessel as 3 
cost 


cases, 


nid 








844 tons of steel at 8. 15s. less “ £ 
per cent. a 7,200 
170 tons of iron at 5l. 16s. lees » 24 per 
cent. eee : eee 961 
Total - dias sie ee 8,161 
Labour on 3,684 
11,545 
Less cost of iron vessel as estimatcd by 
Mr. Price 10,396 
Additional cost of stcel vessel ... 1,449 


saving ef weight in 
p. but in his 

Denny's) firm it was usual to allow 9 per cent. 
tor this, and, therefore, instead of taking the saving 
of weight effected by the use of steel as 165 tons, 
he would take it as 9 per cent. less, or 150 tons, this 
representing the saving in weight of the materials 
as actually worked up on the ship. On this basis 
1449 


Mr. Price in estimating the 
the steel vessel had not allowed for sei: 
(Mr. 


they got = %/. 13s. 2d. per ton as the cost of 
/~_ 15U 

the extra carrying capacity afforded by the stcel 

vessel, while Mr. Price’s iron vessel was estimated 


Mr. 


to cost 10/. per ton of dead weight capacity. 
of 


Denny added that in making this analysis 
Mr. Price’s figures he only desired to show what 
the real position of the steel question was. In his 
remarks on the water ballast tanks Mr. Price had 
made a decided hit ; but in many cases this loss of 
stowage room was no disadvantage, while in others 
the extra ballast tanks, if required, could be made 
use of structurally. 

The next speaker was Mr. Martell, who con- 
firmed Mr. Denny’s figures, while he added that 
the augmented receipts due to the increase of 
carrying capacity afforded a steel vessel made 
an important addition to the net earnings. As 




















ENGINEERING. 





161 





Aue. 12, 1881.] 





regarded the water ballast question to which Mr. 
Price had drawn prominent attention, it could be 
dealt with in many ways; for instance, in some 
cases deep tanks could be used, these being avail- 
able for the stowage of cargo when empty. In 
some classes of steamers weight-carrying power was 
not so important as measurement, and in these cases 
one of the advantages of stecl was not gained. It 
must be borne in mind, however, that steel gave a 
far better ship than iron. In fact, structurally, 
the latter was not to be compared to the former. 
He concluded by expressing a hope that steel 
might come down in price and iron vessels cease to 
be built. 

Mr. Rogerson, who spoke next, gave some figures 
relating to a steel vessel for the Bilbao ore trade, 
this vessel being 216 ft. long, 30 ft. beam, 17ft. Gin. 
in depth, and 16 ft. depth of hold: the vessel carries 
1300 tons of ore or coal, this being 80 tons more 
than would have been carried had the vessel been 
of iron. The cost of the vessel in 1877 was 18,3502, 
and it would have been 17,000/. if the vessel had 
been of iron. The gross extra earnings of this 
steel vessel, due to its extra carrying capacity, 
amounted to 8407. per annum, but from this must 
be deducted 270/. 10s. as the cost of discharging 
the extra cargo, extra insurance, &c., leaving 
460/, 10s. as the net extra earnings due to the use 
of steel. A handsome percentage was thus paid on 
the extra Altogether, he considered that 
steel ships cost little more than iron, that they were 
less costly to repair, and that they lasted longer. 
About twenty years ago he had built twenty steamers 
for running on the Tyne, these being all made of 
iron manufactured from Cleveland ore; but the 
wear was so great that during the period named 
each steamer had been at least once replaced. 
Referring to some samples of Cleveland iron, Mr. 
Rogerson condemned its quality, but, he added, 
that as at present nearly half the tonnage of vessels 
built were made of that iron, it was important to 
be able to continue to utilise the source of supply, 
and for that reason he aitached great importance 
to the development of the Thomas-Gilchrist pro- 


cost. 


cess. 


Mr. William John, 


of Barrow, stated his agree- 


ment with the figures put forward by Mr. Denny. | 


In ships carrying dead weight, and in large passen- 
ger steamers, the use of steel undoubtedly had | 
great advantages, and in a case which recently | 
came under his notice, the employment of steel at! 
an increase of cost of 6 per cent., gave an increase 
of carrying capacity amounting to 11 per cent. 
When, as in the matter under discussion, so much 
turned upon the fluctuations of price of the 
materials used, it was impossible to foretell what 
the immediate future would be ; but his own view 
was that steel would continue to come down in 
price. Asregarded the water ballast question, he 
stated that the stecl vessel would not require so 
much extra ballast as Mr. Price had assumed, for 


the reduction of weights being distributed all 
over the hull a smaller weight of ballast low 
down would give the requisite stability. In 
making a comparison between steel and iron, 


two ships of equal size or two ships of equal 
capacity might be compared, but the results would 
be the same, both methods of comparison being 
equally right and not one fallacious, as had been 
assumed by Mr. Price. Asregarded the quality of 
the materials they had to pay an extra price for iron 
which was specified to stretch 5 per cent. length- 
ways and 24 per cent. crossways before fracture, 
and this notwithstanding that they could readily 
get steel to elongate 20 per cent. before rupture. 
Steel manufacturers, moreover, were perfectly 
ready to allow tests to be made of their material, 
while ironmasters fought shy of such tests. With 
regard to insurance he expected to find in time that 
it would be materially lower for steel vessels, and 
in reply to an inquiry from the President he gave 
some facts showing how a steel vessel stood beating 
on the rocks without very material injury and 
under conditions where an iron vessel would cer- 
tainly have broken up. ~ 

Mr. Withy, of West Hartlepool, confirmed Mr. 
John’s remarks as to the capabilities of steel ships 
to resist damage, and quoted the case of a steel 
vessel (built on the Tyne) which had been knocked 
about on the stones in the under circum- 
stances which would have caused the entire loss of 
an iron vessel. With regard to the chief question 
before the meeting, Mr. Withy stated that Mr. 
Denny's figures were much more in agreement with 


Tees, 


that an iron vessel was the best investment, but he 
(Mr. Withy) cculd not agree with this. It should 
be taken into account that the tonnage of vessels 
was very commonly determined, so as to work as 
closely as could be to Lloyd’s 1ules, and if an iron 
vessel was increased in size to get the same ton- 
nage as a steel vessel, then extra gross tonnage must 
be given to carry the dead weight, and in some cascs 
the addition would bring the vessel into another 
grade at Lloyd’s, and so necessitate extra scantlings. 
Mr. Withy then quoted the case of a single-deck 
vessel having long poop and forecastle, which had 
been built in steel by Messrs, E. Withy and Co., in 
1880, this being a class of vessel in which it was 
not possible to get full allowances for the use of 
stecl. The vessel in question carried about 2400 
tons total dead weight, which was 94 tons, or about 
4 per cent. more than she would have done if built 
of iron, while her cost was about 1500/. to 20001. 
greater than that of an iron vessel. In repeating a 
given iron vessel in steel it is not customary, 
because not economical, to replace the whole of the 
iron with the more costly steel. In the steamer in 
question only 85 per cent. of a supposed iron 
duplicate was replaced by steel, the remaining 
15 per cent., equal to 119 tons, being still made of 
iron in the so-called steel vessel. The weight of 
steel used in construction was 14 per cent. less than 
that of the iron which is replaced. The difference 
between this and 20 per cent. nominally allowed 
by Lloyd’s is accounted for partly by the greater 
specific gravity of steel compared with iron, which 
is about 24 per cent., and the remainder by the 
impossibility of getting, in all cases, an exact 20 per 
cent. reduction of sectional area, or thickness from 
some of the lighter iron scantlings, without going 
into extreme refinements of measurement such as 
are unusual in shipbuilding practice. The over- 
head saving by using steel and iron was equal to 
12 per cent. from that of the hull of an iron 
vessel. The 4 per cent. did not appear to be a 
large saving upon the gross deadweight, but this 
was to some extent a misleading view of the 








his own than Mr. Price’s were. Mr. Price had said 


question. Of the 2400 tons total deadweight, a 
portion is always fuel carried, and of the balance, 
the freight upon a certain number of tons would 
always be required to pay working expenses of the 
voyage, leaving the balance of cargo, at the given 
rate of freight, to provide the profit. The 94 tons 
extra deadweight must, therefore, be taken solely 
in relation to this latter, or profit-bearing portion of 
the cargo, and of this it forms a considerable per- 
centage. 

Mr. Daniel Adamson, who spoke next, dealt first 
with the question of the relative corrosion of iron 
and steel, and objected to the statements which 
had been made respecting the corrosion of steel in 
Mr. Phillips’ paper recently read before the Insti- 
tution of Civil Engineers. He also condemned all 
experiments on corrosion in which very thin samples 
exposed on both sides were used, the percentages 
of loss by corrosion in such cases being vastly 
different to that of thick plates exposed on one 
side only, as was the case with boiler and ship 
plates. He also exhibited samples showing the 
relative corrosion of iron and steel of different 
qualities. He believed that in steel ships the scant- 
lings might be reduced greatly below those now 
regarded asadmissable. In the case of angle-irons 
the strength of the webs at right angles to the 
length of the bars was very low, often not exceed- 
ing 8 tons per square inch, whereas in stcel angles 
the strength in this direction was not more than 
about 2 per cent. below the longitudinal strength. 
Considering the nature of the strains which angle 
bars had to resist in ships, this was an important 
matter. 

Mr. Price next replied to the discussion, and 
stated that he had no cause to regret having 
brought the paper forward. He had endeavoured 
to deal with the subject in a different way to that 
adopted in any previous paper, but the testing 
machine and drawing-board had nevertheless cropped 
up in the discussion. He wished to regard the sub- 
ject solely from a shipowner’s point of view, and 
he owned that the paper had been written in conse- 
quence of the numerous inquiries to which the 
publication of Mr. Denny’s paper had led. He 
objected to the price which Mr. Denny had taken 
for the steel, and stated that it might be possible 
to get steel at those terms on the Clyde, but his 
own figures represented the actual price quoted 
for steel delivered at Jarrow. With regard to Mr. 
Denny’s correction of his (Mr. Price’s) figures he 
(Mr. Price) had used 126 tons as the difference in 








weight of the iron and stcel vessels in place of 165 
tons, because Mr. Denny had stated that whatever 
deduction of scantling was made when stecl was 
used there must, when considering the saving of 
weight, be taken into account the fact that for a 
given section the weight of stecl was about 2} per 
cent. greater than iron. In the case under dis- 
cussion the difference between 165 and 126 tons, 
namely, 2) tons, was 24 per cent. on the total weight 
of material uscd.* The steel ship referred to by 
Mr. Withy was, he said, a bargain, and could not be 
regarded as a fair example, while he could not 
regard as sound Mr. Withy’s mode of dealing with 
the net earnings. He (Mr. Price) was not an 
antagonist of steel; but he had looked into the 
matter carefully with a view to being able to advise 
shipbuilders who came to him, and he had arrived 
at the conclusions stated in his paper. Structurally 
he considered that steel made the better ship, but 
he belived the material to be less remuncrative to 
the shipowner. A vote of thanks was then passed 
to Mr. Price for his paper. 


SLIPWAYs. 

The next and final paper read was one by Mr. 
William Boyd, of Wallsend-on-Tyne “On Slip- 
ways.” In this paper (which we shall publish in a 
future number) Mr. Boyd described Armstrong’s, 
Hayward Tyler and Co’s., Day, Summers, and 
Co’s., and Thompson’s systems of slipways, and 
then proceeded to give a detailed account of the 
slipways at the establishment of the Wallsend 
Slipway and Engineering Company with which 
heis connected. The account of this slipway was 
of special interest from the fact that it was to 
be visited by the members later in the day. Mr. 
Boyd’s paper was a very interesting and complete 
one, and it was to be regretted that at its termina- 
tion no time was available for its discussion, and 
the meeting had to be brought to a close, a vote of 
thanks being passed to Mr. Boyd, and also votes of 
thanks to the various public bodies, to the local 
committee, to the North-Eastern Railway Com- 
pany, to the Tyne General Ferry Company, to the 
owners of the various works thrown open, and to 
others who, by their kindness, had contributed to 
the success of the meeting. 


Tue Works oF 
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THE TYNE; 
SLIPWAY AND 


EXCURSION DOWN 
THE WALLSEND 
CoMPANY. 

The afternoon of the 4ih instant was devoted 
to an excursion down the Tyne, in steamers kindly 
placed at the disposal of the members by the 
directors of the Tyne General Ferry Company. 
Starting from a point near the high-level bridge 
and proceeding down ihe river, the steamers in due 
course arrived at Bill Point, where a stop was 
made in order that the members might see the 
working of a large dredger which was engaged in 
dredging up rock from the bed of the river. Mr. 
P. J. Messent, the engineer to the Tyne Improve- 
ment Commission, who was on board one of the 
steamers, kindly gave full explanations of the 
operations going on. In the dredger at work series 
of prongs were alternated with the buckets, and 
these prongs loosencd the rock which the buckets 
subsequently brought up, the dredging being done 
at a depth of 20 ft., and the stone being raised at 
the rate of 500 tons in twelve hours. Mr. Messent 
stated that he believed the Tyne to be the only place 
where compact rock of this kind was being raised by 
dredging alone. Continuing their journey, the mem- 
bers arrived at the works of the Wallsend Slipway 
and Engineering Company. where a stop was made 
to examine the slipway and workshops. It had been 
intended that the visitors should see the hauling 
up of a vessel on the slipway, but circumstances 
did not admit of this arrangement being carried 
out. The members were, however, able to examine 
the hauling machinery fully, and make themselves 
acquainted with the details of the whole arrange- 
ment. The workshops of the Wallsend Slipway 
and Engineering Company are capitally arranged 
either for the construction of new work or the 
execution of repairs, and they contain excell-nt 
tools of modern types. The foundry, which is 
new, is particularly noticeable for its good arrange- 

* By permission of the President, Mr. Denny subsc- 
quently showed by extracts from his paper read before the 
Iron and Steel Institute that this 2} per cent. extra weight 
here referred to had been allowed for when arriving at 14 
per cent. as the saving in weight to be effected by the use 
of steel, so that 14 per cent. was the net saving, and the 
reduction of weight in Mr. Price’s example would be 
165 tons. 
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ment, while a new boiler-shop is in progress. The 
boiler work turned out by the firm is particularly 
good. In the boiler-shop the visitors were shown 
at work the exceedingly handy hydraulic flanging 
and straightening machine, of which we published 
engravings in our last issue (vide page 138 ante), this 
machine serving its purpose admirably. Another 
handy tool, designed and patented by Mr. Boyd, and 
shown in operation, was the furnace drill, of which 
we publish engravings on the present page. This 
useful machine is employed for drilling the rivet 

holes in the circumferential seams at the mouths of 
furnaces, and its special features will be readily 
understood from our engravings. It consists of a 
frame A carrying in grooves B the sliding clamps 
C which are set out or expanded to suit the dia- 

meter of the work by screws fixed in brackets D 
on the back of the frame and working in screwed 

bosses on the clamps C ; E is the circular groove in 

the frame A to which the drilling machine frame F 

is bolted by the jam screws G, and in which it 

rotates. The drill spindle H having a drill J fixed 

in it is driven by a pair of mitre wheels K and K’, | 
and has a feed motion on its upper end worked by | 
the handwheel L. The spindle which carries th 
mitre wheel K' projects out from the drilling machine 
frame F, and has on its outer end a pair of pulleys 
M and N (one fast and the other loose upon it) to 
receive the driving rope from any adjacent line of 
shafting. In our engravings, Fig. 1 is an end view 
of the machine, and Fig. 2 a side view partly in 
section ; both views showing the machine fixed in 
position in the mouth of a furnace. The tool is an 
exceedingly handy one, and its details are well 
worked out. 





Messrs. Cookson and Co.’s LEAD Works. 

From the works of the Wallsend Slipway and 
Engineering Company, the visitors were next con- 
veyed by steamer to the adjacent works of Messrs. 
Cookson and Co., where they had an opportunity 
of seeing in operation the processes described by 
Mr. Cookson in his paper read at the morning 
meeting. Of these the most interesting was the 
desilverising of the lead by the process of Messrs. 
Luce Fils et Rozan, of Marseilles, this process 
being carried out as follows: The lead containing 
silver is melted in a pot raised sufficiently high 
above the ground level to allow of the contents being 
run into a second and larger pot raised about a foot 
above the floor. This latter pot is at least double 
the capacity of the upper one, and in the apparatus 
most recently erected is capable of containing 36 
tons of lead. The upper pot is open at the top, 
but the lower one is provided with a cover having 
hinged doors, and from the centre of the covera 
funnel is carried to a set of condensers. The 
lower vessel is also provided with a steam inlet pipe 
by means of which steam can be blown up through 
the molten metal. The operation performed in 
this apparatus depends upon the same principle asthe 
Pattinson process, namely, that when silver lead cools 
the crystals first formed contain less silver than the 
portion of the metal which remains longest liquid. 
In using the apparatus the lead is melted in the 
upper vessel and the dross having been removed it 
is run down into the lower vessel amongst the crys- 
tals remaining from a previous operation. When 
the whole charge is melted it is again drossed and 
steam is then blown through it to prevent it from 
setting at the top or outside, while to quicken the 
formation of crystals small jets of water are made 
to play on the surface of the lead. The ebullition 
caused by the passage of the steam is very violent, 
and under the influence of this action and the 
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Fig.7 


The visitors had also an opportunity of examin- 
ing at Messrs. Cookson’s works the process of 
sheet-lead rolling. To produce sheet-lead the 
usual pigs are melted and run into blocks weigh- 
ing 3} tons each, and three of these blocks are 
then again melted and run on to a large cast- 
ing plate, thus producing a block 8 ft. 4 in. by 
7 ft. 6 in., and about 7 in. thick, this block weigh- 
ing 10$ tons. This block is roiled out into sheets 
by a fine mill driven by a pair of horizontal 
reversing engines, fitted with an excellent arrange- 
ment of hydraulic reversing gear. The mill is 
also provided with subsidiary feed rolls, by which 
the block or sheet is fed up to the mill, and also 
carried when required to the cutting knife. The 


mill is also fitted with circular knives for dressing 
| the edges of the sheet longitudinally. 


The mill, 
we should add, is one designed by Mr. Norman C. 
Cookson, and its details have been well worked out 


to suit the operations to be performed, while the 


| hydraulic cranes employed in connexion with it are 


very conveniently arranged. 
Cos_eE Dene Docks. 
Leaving Messrs. Cookson and Co.’s works the 
visitors again embarked on the steamers, and were 
taken further down the river to inspect the works 


of the Coble Dene Docks, now under construction 


by the Tyne Improvement Commissioners, Mr. 
P. J. Messent being the engineer. The Coble Dene 
Docks will have an area of twenty-four acres, and 
will provide 3650 ft. of deep water quays, while it 
will have a tidal entrance 80 ft. wide, with a lock 
60 ft. wide and 350 ft. long, the depth of water over 
the sill being 26 ft. at neap and 30 ft. at flood tides. 
The demands upon our space this week prevent us 
from dealing at any length with these very interesting 
dock works, but we hope in an early number to 
zive an illustrated account of them. Meanwhile, 
we may say that the thoroughly substantial cha- 
racter of the work, and the excellent arrangements 
for carrying out the excavations, &c., were much 


appreciated on the occasion of the visit of which 


we have been speaking. The excavation amounts 


altogether to about 5,000,000 tons, of which a large 
portion is being got out by steam navvies and 
dredgers, and carried out to sea by hopper barges. 


cooling effect of the water, the formation of crys-| he works are expected to be completed in about 


tals, singularly enough, goes on with great regu- 
larity. When about two-thirds of the contents 
of the pot have become thus crystallised the metal 
remaining liquid is run off into Jarge cone-shaped 
ingots. From the time that a 36-ton charge is 
melted and fit to work, to the time that it is crystal- 
lised and reedy for tapping, is about 35 to 40 
minutes, wlLue the tapping occupies about eight 
minutes. Before the lead begins to crystallise the 
upper pot is charged with lead of half the rich- 
ness of that in the lower pot, and when the latter 
has been tapped, it is recharged by running down 
metal from the upper pot, this metal being of the | 
same richness as the crystals left in the lower 

ot. This operation is repeated, the new metal 
Seine halved in richness each time, until the per- 
centage of silver remaining in the crystals is so low, 
that they are finally melted and run into pigs for} 
the market. 








versazione to which the members had _ been 
by the Literary and Philosophical Society of New- 
castle, this being an exceedingly successful gather- 
ing. Q 
ture by Mr. J. W. Swan, in the lecture-hall of the 
Society, on the electric light, the room being illu- 
minated by the Swan light on the occasion. 


‘ing of the Institution of Mechanical Engineers has 


two years. 


From the Coble Dene Docks the visitors were 


conveyed by the steamers to the entrance to the 
river and landed on the north pier at Tynemouth, 
thus completing a most interesting excursion. 


THe CONVERSAZIONE, 





, steel wire rope being in daily use. 


The evening of Thursday was devoted to a con- | 


invited 


The chief feature of the evening was a lec- 


THE Excursions TO SUNDERLAND AND THE 
LANGLEY Barony LEAD MINEs. 
The length to which our notice of the recent meet- 
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already extended will compel us to deal very briefly 
with the proceedings of the final day, Friday, the 5th 
inst. For this day twoalternative excursions wer 
provided, namely, one to the Langley Barony Lead 
Mines, and the other to Sunderland. At the lead 
mines the members first visited the Honeycrook 
Works, where they examined the hoisting, crushing, 
and cleansing machinery. and then proceeded to the 
Leadbitter and Joicey shafts, where there wer 
pumping and winding engines as well as crushing 
and dressing machinery to be examined, after which 
the visitors were entertained at luncheon at Hay 
don Bridge by Messrs. Bewick and Partners, 
Limited. 

The members who took part in the excursion to 
Sunderland, on the other hand, were on their 
arrival at that town conveyed by tramears to the 
Monkwearmouth Colliery, the tramcears being hauled 
by Brown’s tramway locomotives, constructed by 
Messrs. R. and W. Hawthorn, of Newcastle. From 
some notes prepared for the information of the 
visitors we quote the following particulars of the 
Monkwearmouth Colliery. “ The sinking of this 
colliery was commenced in 1826 and continued with- 
out intermission for nine years, reaching the Maudlin 
or Bensham seam in 1835 at a depth of 532 yards 
from the surface. In passing through the magne- 
sian limestone, feeders of water amounting to 200) 
gallons per minute were met with, and pumped to 


the surface: until at a depth of 140 yards a 
suitable foundation was met with, and th 
water shut out by means of metal tubbing. 


The pits were some years afterwards sunk to th: 
Hutton seam, which was passed through at a depth 
of 574 yards. The temperature of the coal seam at 
this depth is found to be 90 deg. Fahr.; but by 
means of a constant supply of fresh air the atmo- 
sphere in the workings is reduced to a mean tem- 
perature of 75 deg. The total ventilating current 
amounts to 200,000 cubic feet of air per minute, 
which is produced by means of a furnace having a 
firegrate area of 144 square feet, placed at the 
bottom of the upcast shaft, and assisted by the fur- 
naces of six steam boilers. The principal workings 
are two to three miles from the bottom of the shafts, 
the furthest being 3} miles. The haulage is done by 
three stationary engines, more than 20 miles of 
Electric bells 
are employed for signalling on the engine planes. 
All the coal is drawn to bank from the level of the 
Hutton seam by two vertical low-pressure engines, 
of 180 and 200 nominal horse power respectively. 
The flat steel wire ropes are 5} in. wide by in. 
thick, weighing 36 lb. per fathom. The cages are 
of steel; each weighs 35 cwt., and brings up at 
one time eight tubs of coal, each tub weighing when 
full 13} ewt., while the cage chains weigh 5 cwt. 
Hence the greatest weight on the rope at the 
moment of lifting from the bottom is 12 tons 3} cwt. 
Each engine when fully employed can raise 9U tons 
of coal per hour.” 

From the Monkwearmouth Colliery the members 
were next conveyed to the Southwick Engine Works 
belonging to Mr. George Clark, which are entirely 
devoted to the manufacture of marine engines and 
boilers. The works have a covered arca of about 
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34acres, and includean excellently arranged machine 
and erecting shop having a fine plant of modern 
tools adapted for heavy work. The works give 
employment to about 800 hands—men and boys— 
and last year they turned out 28 pairs of marine 
engines of 3868 aggregate nominal horse power. We 
shall probably have more to say of Mr. Clark’s works, 
and of their chief features on a future occasion. 

Crossing the Wear, on some steamers provided. 
for the purpose, the members next visited the 
Pallion Shipbuilding Yard and Engine Works, of 
Messrs. William Doxford and Sons, where there 
were five berths all at present occupied by vessels 
in course of construction, varying from 1200 to 
3500 tons register. In the erecting shop also the 
visitors had an opportunity of examining a fine 
pair of compound marine engines just completed, 
the workmanship of these engines being excellent. 
A special detail in these engines worth notice is 
that by means of a pitch chain the engine used for 
reversing can be made to drive the turning gear. 
At the quay of these works is a fine pair of 8U-ton 
sheers, the back leg of which has its lower end 
attached to a crosshead moved by a screw on 
inclined guides, so that the bottom end of the leg 
instead of moving horizontally as usual, moves in a 
line approximately corresponding to the centre line 
of the leg. 

Re-embarking on the steamers the visitors were 
conveyed down the Wear, passing under the cele- 
brated Wearmouth Road Bridge — better known, 
perhaps, as Sunderland Bridge—which was origi- 
nally built by Rowland Burdon in 1796. This 
bridge, which is of 236 ft. span with 33 ft. rise, and 
7} ft. headway, has six cast-iron arched ribs com- 
posed of short segments connected by wrought-iron 
bars, but in 1858 it was strengthened by Robert 
Stephenson, who added three wrought-iron rectan- 
gular tubular arches fixed in the alternate spaces 
between the original ribs. Close to this historical 
bridge is the fine high-level railway bridge erected 
in 1879, this bridge having a span of 300 ft., and a 
clear headway of 99 ft. above low water. 

Proceeding down the river to the docks a stop 
was next made by the side of the pontoon, on 
which fixed the diamond drilling apparatus, 
which is being employed for sinking bore holes in 
the rocky bed of the river, the visitors having an 
opportunity of seeing the working of these drills, 
and also of witnessing the effect of some submarine 
blasts, after which they were landed at the chain 
cable and ancher testing works of the River 
Wear Commi:s oners. These works, which were de- 
signed by Mr H.H. Wake, the engineer to the Com- 
missioners, are aCmirably planned, and they contain 
an excellent plant for the work to be carried out, 
the machinery having been supplied by Messrs. 
John Abbot and Co., of Gateshead. We regret 
that our space will not permit us to describe the 
works here, but we hope to have something to say 
about them on a future occasion. 

Leaving the testing works the visitors were 
received by the Commissioners, and the docks to 
the south of the Wear were examined. At the 
mouth of the Wear on the north bank is the Wear- 
mouth Dock belonging to the North-Eastern Rail- 
way Company, this dock having a water area of 
six acres. On the south bank are the three docks 
(the Hudson Dock, north; the Hudson Dock, south; 
and the Hendon Dock) belonging to the River 
Wear Commissioners. To these has keen lately 
added the very fine sea lock of which we recently 
gave a ful] account.* This lock was visited by 
the members on Friday last, and the hydraulic 
machinery for working the gates, swing bridge, &c., 
was shown in operation. Finally, the members 
were entertained at dinner by the engineers and 
shipbuilders of Sunderland, and a very pleasant 
and instructive visit was brought to an end. 

Altogether the recent Newcastle meeting of the 
Institution of Mechanical Engineers was in every 
way a most successful one, the reception accorded 
to the members being most cordial, and the arrange- 
ments made by the Local Committee being admir- 
able in every respect. 
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of 78 in. when running at a speel of 180 revolutions per 
minute. As will be seen from our engravings the revolv- 
ing pistons are of cast iron, the working surfaces being 
all metallic. 

In the smaller blowers and exhausters of this type 
the two shafts are geared together by a single pair of 
spur wheels; but in the present instance, the shafts 
being 4 ft. apart, had the ordinary arrangement been 
adopted the wheel teeth would have had a velocity 
of about 2260 ft. per minute. To avoid this two inter- 
mediate spindles were introduced, and the main shafts 
geared together by four wheels instead of two. The 
general details of tbe exhauster are so clearly shown by 
our engravings as to require no special description, and 
it will be seen that the whole makes a thoroughly good 
substantial job. 


We publish on pages 163 and 166 illustrations of a 
large compound hoisting engine (intended to indicate 
{700 horse power), now being constructed by the L 
P. Morris Company, of Philadelphia, for the Calumet 
avd Hecla Mining Company. We defer the descrip- 
tion of this engine until the publication of further 
details ; meanwhile we may state that we are indebted 
to our able contemporary The American Machinist for 
the use of the engravings, and that the engine formed 
the subject of a paper by Mr. 8S. D. Leavitt, Jun., read 
recently before the American Society of Mechanical 
Engineers. 








ON THE MANUFACTURE OF MALLEABLE 
IRON AND STEEL WITHOUT FUEL. 

THE following is a reprint of the extremely interesting 
paper which was read by Mr. Bessemer on the 13th of 
Angust, 1856, before the British Association at Sheffield. 
We have referred tothis paper on another page in an 
article giving an outline of the difficulties encountered by 
Mr. Bessemer in the early stage of his invention ; of the 
enthusiasm with which the following paper was received, 
and of the reaction that ensued, a reaction that caused the 
British Association to exclude from their Transactions the 
record of one of the greatest inventions that the world has 
seen. 

The manufacture of iron in this country bas attained 
such an important position that any improvement in this 
branch of our national industry cannot fail to be a source 
of general interest, and will, I trust, be sufficient excuse for 
the present brief, and I fear, imperfect paper. I may 
mention that for the last two years my attention has been 
almost exclusively directed to the manufacture of malleable 
iron and steel, in which, however, I had made but little 
progress until within the last eight or nine months. The 
constant pulling down and rebuilding of furnaces, and the 
toil of daily experiments with large charges of iron, had 
already begun to exhaust my stock of patience, but the 
nomerous observations I had made during this very 
unpromising period all tended to confirm an entirely new 
view of the subject which at that time forced itself upon 
my attention, viz, that I could produce a much more 
intense heat without any furnace or fuel than could be 
obtained by either of the modifications I had used, and con- 
sequently that I should not only avoid the injurious action of 
mineral fuel on the iron under operation, but I should at the 
same time avoid also the expense of fuel. Some preliminary 
trials were made on from 10]b. to 20 1b. of iron, and 
althongh the process was fraught with considerable diffi- 
culty, it exhibited such unmistakable signs of success as to 
induce me at once to put up an apparatus capable of con- 
verting about 7 cwt. of erude pig iron into malleable iron 
in 30 minutes. With such masses of metal to operate on, 
the difficulties which beset the small laboratory experiments 
of 10 lb. entirely disappeared. On this new field of inquiry 
I set out with the assumption that crude iron contains 
about 5 per cent. of carbon ; that carbon cannot exist at a 
white heat in the presence of oxygen without uniting there- 
with and producing combustion; that such combustion 
would proceed with a rapidity dependent on the amount of 
surface of carbon exposed ; and lastly, that the temperature 
which the metal would acquire mr be also dependent on 
the rapidity with which the oxygen and carbon were made 
to combine, and consequently that it was only necessary 
to bring together the oxygen and carbon in such a manner 
that a vast surface should be exposed to their mutual 
action in order to produce a temperature hitherto unattain- 
able in our largest furnaces. With a view of testing 
practically this theory 1 constructed a cylindrical vessel 
3 ft. in diameter, and 5 ft. in height, somewhat like an 
ordinary cupola furnace, the interior of which is lined with 
firebricks, and at about 2 in. from the bottom of it, 
I insert five tuyere pipes, the nozzles of which are 
formed of well burned fireclay, the orifice of each 
tuyere being about j in. in diameter; they are so put 
into the brick lining (from the outer side) as to admit 
of their removal and renewal in a few minutes when 
they are worn out. At one side of the vessel, about 
balf way up from the bottom, there isa hole made for run- 
ning in the crude metal, and on the opposite side there is a 
tap-hole stopped with loam, by means of which the iron is 





ROOT’S EXHAUSTER. | 

We give this week on page 155, engravings of a very | 
large Root’s exhauster recently made by Messrs. Thwaites 
Prothers, of Bradford, fur the Swansea Complex Ore 

Company, this exhauster having been constructed under | 
the superintendence of Mr. J. W. Chenhall, of Morriston, 
South Wales. The exhauster has to exhaust 30,000 

cubic feet of hot gas per minute. against a water columy 


* See the last velume of ENGINEERING, page 452. 


| tons of fluid iron at each charge. 
| to allow the ironto flow 


| to about 8 lb. or 101b. to thesquare iuch. 


run out at the end of the process. In practice this convert- 
ing vessel may be made of any convenient size, but I prefer 
that itshould not hold less than one, or more than five, 
The vessel should be 
placed so near to the discharge hole of the blast furnace as 
along a gutter into it; a small 
blast cylinder will be required capable of compressing air 
i A communica- 
tion having been made between it and the tuyeres before 


' named, the converting vessel will be in a condition to com- 





mence work ; it will, however, on the occasion of its being 
used after relining with firebricks be necessary to make a 
fire in the interior with a few buckets of coke, so as to dry 
the brickwork and heat up the vessel for the first operation, 
after which the fireis to be all carefully raked out at the 
tapping bole, which is again to be made good with loam, 
The vessel will then be in readiness to commence work, and 
may be so continued without any use of fuel until the brick 
lining in the course of time becomes worn away and a new 
lining is required. I have before mentioned that the tuyeres 
are » Fae close to the bottom of the vessel; the finid 
metal will therefore rise some 18 in. or 2ft. above them. It 
is therefore necessary in order to prevent the metal from 
entering the tuyere holes to turn on the blast before allow. 
ing the fluid crude iron to run into the vessel from the blast 
furnace. This having been done, and the fluid iron run in, 
a rapid boiling up of the metal will be heard going on within 
the vessel, the metal being tossed violently about and dashed 
from side to side, shaking the vessel by the force with which 
it moves, from the throat of the converting vessel. Flame 
will then immediately issue, accompanied by a few bright 
sparks. This state of things will continue for about fifteen 
or twenty minutes, during which time the oxygen in the 
atmospheric air combines with thecarbon contained in the 
iron, producing carbonic acid gas and at the same time 
evolving a powerful heat. Now as this heat is generated in 
the interior of, and is diffusive in innumerable fiery bubbles 
throughout the whole fluid mass. the metal absorbs the 
greater part of it, and its temperatare becomes immensely 
increased, and by the expiration of the 15 or 20 minutes 
before named that part of the carbon which appears mecha- 
nically mixed and diffused through the crude iron has been 
entirely consumed. ‘The temperature, however, is so high 
that the chemically combined carbon now begins to separate 
from the metal, as is at once indicated by an immense 
increase in the volume of flame rushing out of the throat of 
the vessel. The metal in the vessel now rises several 
inches above its natural level and a light frothy slag makes 
its appearance, and is thrown out in large fvam-like masses, 
This violent eruption of cinder generally lasts about five or 
six minutes, when all further appearance of it ceases, a steady 
and powerful flame replacing the shower of sparks and 
cinder which always accompanies the boil. The rapid union 
of carbon and oxygen which thus takes place adds still 
farther to the temperature of the metal, while the dimi- 
nished quantity of carbon present allows a part of the 
oxygen to combine with the iron, which undergoes combus- 
tion and is converted into an oslde. At the excessive tem- 
perature that the metal has now acquired, the oxide as 
soon as formed undergoes fusion, and forms a powerful sol- 
vent of those earthy bases that are associated with the iron. 
The violent ebullition which is going on mixes most inti- 
mately the scoria and the metal, every part of which is thus 
brought in contact with the fluid oxide, which will thus 
wash and cleanse the metal most thoroughly from the 
silica and other earthy bases which are combined with the 
crude iron, while the sulphur and other volatile matters 
which cling so tenaciously to iron at ordinary temperatures 
are driven off, the sulphur combining with the oxygen 
and forming sulphurous acid gas. The loss of weight of 
crude iron during its conversion into an ingot of malleable 
iron was found on a mean of four experiments to be 
12} per cent., to which will have to be added the loss of 
metal in finishing rolls. This will make the entire loss 
probably not less than 18 per cent., instead of above 
28 per cent., which is the loss on the present system. A 
large portion of this metal is, however, recoverable by 
treating with carbonaceous gases the rich oxides thrown 
out of the furnace by the boil. These slags are found to 
contain innumerable small grains of metallic iron, which 
are mechanically held in suspension in the slags, and may 
be easily recovered. I have before mentioned that after 
the boil has taken place a steady and powerful flame 
succeeds, which continues without any change for about 
ten minutes, when it rapidly falls off. As soon as this 
diminution of flame is apparent the workman will know 
that the process is completed, and that the crude iron has 
been converted into pure malleable iron, which he will 
form into ingots of any suitable size and shape by 
simply opening the tap-hole of the converting vessel and 
allowing the fluid malleable iron to flow into the iron ingot 
moulds placed there to receive it. The masses of iron thus 
formed will be perfectly free from any admixture of cinder, 
oxide, or other extraneous matters, and will be far more 
pure in a more forward state of manufacture than a 
pile formed of ordinary puddle bars. And thus it will be 
seen, that by asingle process requiring no manipulation or 
particular skill, and with only one workman, from three to 
five tons of crude iron pass into the condition of several 
piles of malleable iron in from thirty to thirty-five minutes, 
with the expenditure of about one-third part the blast now 
used in a finery furnace with an equal charge of iron, and 
with the consumption of no other fuel than is contained in 
the crude iron. To those who are best acquainted with 
the nature of fluid iron, it may be a matter of surprise that 
a blast of cold air forced into melted crude iron is capable 
of raising its temperature to such a degree as to retain it in 
a perfect state of fluidity after it bas lost all its carbon, 
aud is in the condition of malleable iron, which in the 
highest heat of our forges only becomes softened into 
a pasty mass. But such is the excessive temperature 
that I am enabled to arrive at with a properly shaped 
converting vessel and a judicious distribution of the 
blast, that I am enabled not only to retain the fluidity 
of the metal, but to create so much surplus heat as to 
remelt the crop ends, ingot runners, and other scrap that 
is made throughout the process, and thus bring them 
without labour or fuel into ingots of a quality equal to the 
rest of the charge of new metal. For this purpose a small 
arched chamber is formed immediately over the throat 
of the converting vessel, somewhat like the tunnel head of 
the blast furnace. This chamber has two or more open- 
ings on the side of it, and its floor is made to slope down- 
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wards tothethroat. As soon asa charge of fluid malleable 
iron has been drawn off from the converting vessel the 
workmen will take the scrap intended to be worked into 
the next charge, and proceed to introduce the several 
pieces into the small chamber, piling them up around the 
opening of the throat. When this is done he will run in 
his charge of crude metal, and again commence the process. 
By the time the boil commences, the bar ends and other 
scrap will have acquired a white heat, and by the 
time it is over most of them will have been melted and run 
down into the charge. Any pieces, however, that remain 
may then be pushed in by the workman, and by the time 
the process is completed they will all be melted, and ulti- 
mately combined with the rest of the charge, so that all 
scrap iron, whether cast or malleable, may thus be used 
up without any loss or expenso. As an example of the 
power that iron has of generating heat in this process, I 
may mention a circumstance that occurred to me during 
my experiments. I was trying how small a set of tuyeres 
could be used; but the size chosen proved to be too small, 
and after blowing into the metal for one hour and three 
quarters, I could not get up heat enough with them to 
bring on the boil. The experiment was, therefore, dis- 
continued, during which time two-thirds of the metal 
solidified, and the rest was run off. A larger set of tuyere 
pipes were then put in, and a fresh charge of fluid iron run 
into the vessel, which had the effect of entirely remelting 
the former charge, and when the whole was tapped out it 
exhibited, as usual, that intense and dazzling brightness 
peculiar to the electric light. 

To persons conversant with the manufacture of iron it 
will be at once apparent that the ingots of malleable metal 
which I have deseribed will have no hard or steelly parts, 
such as is found in puddled iron, requiring a great amount 
of rolling to blend them with the general mass, nor will 
such ingots require an excess of rolling to expel cinder from 
the interior of the mass, since none can exist in the ingot, 
which is pure and perfectly homogeneous throughout, and 
hence requires only as much rolling as is necessary for the 
development of fibre ; it therefore follows that instead of 
forming a merchant bar or rail by the union of a number 
of separate pieces welded together, it will be far more 
simple and less expensive to make several bars or rails 
from a single ingot ; doubtless this would have been done 
long ago had not the whole process been limited by the size 
of the ball which the puddler could make. 

The facility which the new process affords of making 
large masses will enable the manufacturer to produce bars 
that on the old mode of working it was impossible to 
obtain; while, at the same time, it admits of the use of 
some powerful machinery whereby a great deal of labour 
will be saved, and the process be greatly expedited. I 
merely mention this fact in passing, as it is not my inten- 
tion at the present moment to enter upon any details of 
the improvements I have made in this department of the 
manufacture, because the patents which I have obtuined 
for them are not yet specified. Before, however, dis- 
missing this branch of the subject, I wish to call the atten- 
tion of the meeting to some of the peculiarities which 
distinguish cast steel from all other forms of iron, namely, 
the perfect homogeneous character of the metal, the entire 
abserce of sand-cracks or flaws, and its greater cohesive 
force and elasticity as compared with the blister steel from 
which it is made, qualities which it derives solely from its 
fusion and formation into ingots, all of which properties 
malleable iron acquires in like manner by its fusion and 
formation into ingots in the new process. Nor must it be 
forgotten that no amount of rolling will give to blister steel 
(although formed of rolled bars) the same homogeneous 
character that cast steel acquires by a mere extension of 
the ingot to some ten or twelve times its original length. 

One of the most important facts connected with the new 
system of manufacturing malleable iron, is that all iron so 
produced will be of that quality known as charcoal iron, 
not that any charcoal is used in its manufacture, but 
because the whole of the processes following the smelting 
of it are conducted entirely without contact with or the use 
of any mineral fuel ; the iron resulting therefrom will, in 
consequence, be perfectly free from those injurious 
properties which that description of fuel never fails to 
impart to iron that is brought under its influence. At the 
same time, this system of manufacturing malleable iron 
offers extraordinary fac lity for making large shafts, cranks, 
and other heavy masses ; it will be obvious that any weight 
of metal that can be founded in ordinary cast iron by the 
means at present at our disposal may also be founded in 
molten malleable iron, and be wrought into the forms and 
shapes required, provided that we increase the size and 
power of our machinery to the extent necessary to deal 
with such large masses of metal. A few minutes’ reflection 
will show the great anomaly presented by the scale on which 
the consecutive processes of iron making are at present 
carried on. The little furnaces originally used for smelting 
have assumed colossal proportions, and are made to operate 
on 200 or 300 tons of materials at atime, giving out 10 tons 
of fluid metalat a single run. The manufacturer has thus 
gone on increasing the size of his smelting furnaces 
and adapting to their use the blast apparatus of the 
requisite proportions, and has by this means lessened the 
cost of production in every way ; his large furnaces require 
a great deal less labour to produce a given weight of iron 
than would have been required to produce it with a dozen 
furnaces, and in like manner he diminishes his cost of fuel, 
blast, and repairsy while he insures a uniformity in the 
result that never could have been arrived at by the use of 
a multiplicity of small furnaces. While the manufacturer 
has shown himself fully alive to these advantages, he has 
still been under the necessity of leaving the succeeding 
operations to be carried out on a scale wholly at variance 
with the principles he has found so advantageous in the 
smelting department. It is true that hitherto no better 
method was known than the puddling process, in which 
from 400 ewt. to 500 cwt. of iron is all that can be operated 








upon at a time, and even this small quantity is divided into ' 
homeopathic doses of some 70 lb. or 80 lb., each of which is | 
moulded and fashioned by human labour, carefully watched 
and tended in the furnaces, and removed therefrom one at | 
a time to be carefully manipulated and squeezed into form. | 
When we consider the vast extent of the manufacture and 
the gigantic scale on which the early stages of the process | 
is conducted it is astonishing that no effort should have ; 
been made to raise the after processes somewhat nearer to | 
a level commensurate with the preceding ones, and thus | 
rescue the trade from the trammels which have so long } 
surrounded it. 

Before concluding these remarks, I beg to call your 
attention to an important fact connected with the new 
process, which affords peculiar facilities for the manufac- | 
ture of cast steel. 


cish, and buyers near. There has been comparatively 
little business done during the past week, either in makers’ 
iron or in warrants. On the whole, however, the general 
trade is good and seems to be increasing in volume, althongh 
there are such reports coming to hand as would seem to 
indicate only a moderate amount of encouragement as to 
the antumn trade. A somewhat sluggish demand from the 
United States is reported, and the freights are now a very 
important consideration to shippers, as may be imagined 
when it is stated that within a very short period pigs were 
carried to America at from 4s. 62. to 5s. per ton, whereas 
as high as 12s. per ton is now asked by shipowners sending 
vessels from the Clyde. Some small lots are being pur- 
chased on Canadian account, but the demand is decidedly 
slow. The merchants here and there are reporting that 


At that stage of the process immediately | the Continental teade is somewhat better than it was at 


following the boil, the whole of the crude iron has passed | this time last year. Shipping iron is qaieter this week, 
into the condition of cast steel of ordinary quality; by the | and holders are more desirous of selling, being willing to 


continuation of the process the steel so produced gradually | 
loses its small remaining portion of carbon, and passes | 
successively from hard to soft steel, and from soft steel to | 
steely iron, and eventually to very soft iron, hence ata 

certain period of the process any quality of metal may be | 
obtained ; there is one in particular, which by way of dis- 
tinction I call semi-steel, being in hardness about midway 

between ordinary cast steel and soft malleable iron. This 
metal possesses the advantage of much greater tensile | 
strength than soft iron; it is also more elastic, and does | 
not readily take a permanent set, while it is much harder, 
and is not worn or indented so easily as soft iron, at the 
same time it is not so brittle or hard to work as ordinary 
cast steel. These qualities render it eminently well adapted 
to purposes where lightness and strength are specially 
required, or where there is much wear, as in the case of 
railway bars, which from their softness and lamellar 
texture soon become destroyed. The cost of semi-steel will 
be a fraction less than iron, because the loss of metal that 
tukes place by oxidation in the converting vessel is about 
24 per cent. less than it is with iron; but, as it is a little 
more difficult to roll, its cost per ton may fairly be con- 
sidered to be the same asiron. But as its tensile strength 
is some 3U or 40 per cent. greater than bar iron, it follows 
that for most purposes a much less weight of metal may be 
used, sothat taken in that way the semi-steel will form a 
much cheaper metal than any with which we are at present 
acquainted. 

In conclusion, allow me to observ2 that the facts which I 
have had the honour to bring before the meeting have not 
been elicited from mere laboratory experiments, but have 
been the result of working on a scale nearly twice as great 
as is pursued in our largest iron works, the experimental 
apparatus doing 7 cwt. in 30 minutes, while the ordinary 
puddling furnace makes only 43 ewt. in two hours, which 
is made into six separate balls, while the ingots or blooms 
are smooth even prisms 10in. square by 3Uin. in length, 
weighing about equal to ten ordinary puddle balls. 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market opened 
firm on Thursday, and prices gained a ld. further. How- 
ever, that was lost, together with 1d. per ton in the after- 
noon, the closing price being 4d. only over that of Tuesday. 
There were transactions in the forenoon at from 46s. 9d. 
to 46s. 10d. cash, and from 463. 10id. to 46s. 114d. one 
month, the close being sellers at 46s. 9d. cash, and 
46s. 10}d. one month, and buyers offering 4d. less per ton. 
The quotations fell in the afternoon to 46s, 8}d. and 
46s. 8d. cash, and 46s. 10d. one month, closing prices being 
46s. 8d. and 463. 10d. cash, and one month respectively for 
sellers, and buyers $d. less. The warrant market was 
again backward on Friday, and prices had a further decline 
of 3d. per ton, the week closing 5d. per ton under the 
closing quotations of the previous Friday. Business was 
done in the morning at from 46s. 6d. to 46s. 44d. cash, 
and from 46s. 8d. to 46s. 6d. one month, the close being 
buyers at 46s. 4d. cash, and 46s. 6d. one month, and 
sellers asking }d. per ton more. In the afternoon the 
quotations were 46s. 4}d. to 46s. 5d. cash, and 463. 6d. to 
46s. 64d. one month; and the market closed with sellers 
at 46s. dd. cash, and 46s. 6d. one month. Monday’s 
market was dull at the opening, but a better feeling pre- 
vailed towards the close, and prices recovered to the open- 
ing quotation, which was id. per ton lower than last week’s 
close. Iron changed hands during the forenoon at from 
46s. 4d. down to 463. 24d. cash, and at 46s. 6d. down to 
463. 4d. one month; and the close was sellers at 46s. 3d. 
cash, and 46s. 43d. one month, and buyers near. The 
quotations ranged in the afternoon market from 46s. 2id. 
to 46s. 4d. cash, and from 46s. 4d. to 46s. 53d. one month, 
and at the close of the market there were buyers at the 
higher quotations, and sellers wanting 46s. 44d. cash, and 
463. 6d. one month. The market was quiet yesterday, and 
prices declined to the extent of 1d. per ton from the pre- 
vious day’s closing rates. Business opened in the fore- 
noon market at 46s. 44d. cash, being 4d. of advance, but 
the prices subsequently receded to 46s. 3d. cash, and from 
163. 6d. to 46s. 5d. one month, and the close was buyers 
at 463. 3$d. cash, and 46s. 5d. one month, and sellers want- 
ing 4d. more per ton. In consequence of the funeral of 
the late Mr. John Granger, iron merehant, and out of 
respect to his memory, there was no market in the after- 
noon. Mr. Granger, who was a well-known and much 
respected member of the Glasgow iron trade, has been 
suddenly cut off by a stroke of paralysis while still a com- 
paratively young man. He was in business on his own 
account on the Exchange for about eighteen years. 
The market opened this forenoon quiet at 46s. 44d. 
one month, 46s. 3d. cash, then 46s. 2d. cash, and 463. 3d. 
one month accepted, the close being sellers 46s. 4d. 
one month and 40s. 3d. cash. In the afternoon business 
was done at 46s. 2d. to 46s. lid. cash and 46s. 33d. to 





accept rather easier prices, some of the quotations being 
6d. per ton lower. Hematite pig iron is in rather better 
demand, in consequence of the activity of the steel manu- 
facture, and there are seven blast furnaces now engaged in 
the production of that kind of iron. Since last report the 


| Eglinton Iron Company have blown in another smelting 


furnace, so that there are now in actual operation 120 fur- 
naces, the same as before the Glasgow Fair holidays, 
and as against 117 at this time last year. The pig iron 
shipments for last week amounted to 12,669 tons, as com- 
pared with 12,260 tons in the corresponding week of last 
year. On Saturday last the stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores stood at 573,620 tons, 
the increase for the week being 456 tons. 


Clyde Shiphuilding Trade.—The launches of new ship- 
ping on the Clyde were on a considerable scale last month. 
In all there were fifteen new vessels turned out, of a total 
of 25,588 tons, the largest turned out ever recorded in the 
same month previously, as it includes the time of the 
Greenock Fair and the Glasgow Fair. Over the seven 
months of the year the launches were 132, of a total of 
182,260 tons, or nearly 40,000 tons of shipping more than 
was ever launched during the same period in any former 
year. Atthe close of the month there were still 124 vessels 
in course of construction on the Clyde. 


James Watt Dock.—The foundation stone of this magni- 
ficent wet dock was laid last Saturday by Provost Camp- 
bell. The whole town was en féte, and prior to the cere- 
mony being performed a procession of trades, &c., embracing 
some thousands of persons, passed through the town from 
the one extreme to the other, about four miles—the dock 
being situated about the very east end of the town. The 
weather was all that could be desired. This dock has 
connected with it several other important works, some of 
which are in actual progress. 

The Electric Light on Board the “ Servia.”’—In° a 
‘*Note’’ published in ENGINEERING of the week before 
last (vide page 122 ante), it was stated that the dynamo- 
electric machine to be employed in connexion with the 
electric lights on board the Servia would be driven by a 
special engine constructed by Messrs. Fowler and Co., of 
Leeds. This we find to be an error, the engine to be 
employed being a three-cylinder engine constructed by Mr. 
Peter Brotherhood, whose engines are now being largely 
employed for this class of work. 








NOTES FROM SOUTH YORKSHIRE, 
SHEFFIELD, Wednesday. 

Samuel Fox and Co., Limited.—The report of the 
directors, which has just been issued, states that there is a 
profit for the year of 37,353/. 17s. 1d., which added to the 
balance of the previous years, gives a total of 41,0611. 2s. 7d. 
The directors recommend a dividend at the rate of 15 per 
cent. per annum free of income tax payable on the Ist of 
September next. Towards this an interim dividend at the 
rate of 10 per cent. per annum was paid on the Ist of 
March last; 50,0611. 2s. 7d. will remain to be carried 
forward to next year’s account. Mr. Horace Walker, a 
director, retires by rotation, but is eligible, and is recom- 
mended for re-election. The capital of the company is 
300,0001. in 300 shares of 1001., 80l. paid up. 


The Proposed New Railway in the North.—Ona Satur- 
day morning the directors of the North-Eastern Railway 
Company, along with Mr. Tennant, general manager, 
visited the colliery villages between Anfield and Chester- 
le-Street, where it is proposed to construct a new railway 
for passenger traffic. The directors then proceeded to 
Bishop Aukland, and drove to Spennymoor, inspecting 
the district with a view of making a new railway between 
Spennymoor and Bishop Aukland. 


Local Government Inquiry. — On Wednesday, Mr. 
Thornhill Harrison, C.E, one of the inspectors of the 
Leal Government Board, held an inquiry at Goole in 
reference to the application of the Goole Local Board for 
permission to borrow 20,0001. for the purpose of taking 
2000 shares in the company recently formed to supply 
Goole and district with good water. After hearing the 
evidence, the inspector intimated that he should have 
pleasure in reporting in favour of the proposal. 


Improvement in the Heavy Trades.—The extraordinary 
activity noticeable in the boiler plate department is finding 
full employment for some hundreds of engineering hands. 
Armour plate orders also being large, is having a beneficial 
effect. Reports issued by engineering “limiteds’’ show 
that during the past year larger profits have been made 
than in the year preceding. Those who have done best on 
the year’s working have, however, shunned locomotive 
work, on account of the competition on the part of railway 
companies, who build their locomotives in their own shops. 
There are indications that the heavy iron and steel trades 
of the district will grow much busier as the autumn months 





46s. 3d. one month, and the close of the market was 46s. 1}d. 





approach. 
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THE NEW PATENT BILL. 

Tue Society of Arts has issued a memorandum to 
show the principal alterations in the law which 
would be made by the Patent Bill we noticed last 
week. According to this memorandum the Patent 
Otlice would be removed from under the charge of 
the present Commissioners, who are the Lord 
Chancellor, the Master of the Rolls, and the law 
officers; and three Commissioners would be 
appointed * on account of their special knowledge.” 
It is assumed in the memorandum that the method 
of application for a patent would be somewhat as 
follows: The applicant would file a provisional 
specification, which would be referred to examiners 
appointed for the purpose. They would see that 


the invention was proper subject-matter for a 
patent, that the specification fairly described the 
invention, and that it was generally intelligible and 
properly drawn, ‘Lhey would not, it is stated, inquire 
into novelty or utility. 


They would report, and 





If credit be taken, the charge | 


their report would be shown to the applicant before 
being seen by the Commissioners. ‘Lhe applicant 
would then have an opportunity of conferring with 
the examiners as to any required alterations. Pro- 
visional protection would be granted immediately 
on receipt of the application, and would last for 
nine months, Before the end of that time the 
applicant would be required to file a complete 
specification, fully describing his invention. This 
would be referred to the examiners, and treated 
lin the same manner as the provisional specifi- 
cation. The applicant would be enabled to 
jamend his specification in accordance with the 
| recommendation of the examiners, and on his doing 
/so a patent would be granted. If the examiners 
reported that the application was in respect of 
matters which could not properly be made the sub- 
| ject of a patent, and if the applicant still persisted, 
a patent would still be granted, but the objections 
of the examiners would be endorsed upon the 
specification. Now, although in this memorandum 
jit is stated that the provisional specification would 
| be referred to examivers, yet the Bill itself says in 
Clause 12: ‘* The application and its accompanying 
documents shall be referred by the Commissioners 
to an examiner who shall report to them fis opinion.” 
Although it may at first blush appear to be a 
|matter of trifling importance, yet a very little con- 
sideration will show that there is a wide difference 
| between referring an application to examiners, and 
jreferring it simply to an examiner. Therefore, 











jon this point, the memorandum is calculated to 
}mislead. ‘Then, seeing that there is not to be any 


ern goed into novelty, the question arises whether 
| the examiners’ report that the invention was proper 
subject-matter for a patent would in reality be of 
any value whatever. According to the Bill, a patent 
may be granted for ‘ (a) any manufacture or any 
product not being a natural product; (b) any 
machine or any means of producing any manufacture, 
product, or result ; (c) any process or method of pro- 
ducing any manufacture, product, or result ; (d) any 
part of a machine, means, process, or method of 
producing any manufacture, product, or result.” But 
it will be evident that very many things coming 
fairly within one or other of these definitions could 
not be seriously regarded as proper subject-matter 
fora patent. Or, if an examiner under the Bill 
would have power to report to the contrary, 
then where, it may be asked, is his power to 
stop? In the one case, examination and report 
as to subject-matter becomes an element of danger, 
and in the other case, it would appear to be futile. 
In the memorandum before us, it is said that under 
the existing system the only point upon which 
|the law officer decides is whether the invention is 
| proper subject-matter for a patent, i.e., whether it 
comes within the definition of the Statute of Mono- 
polies (21 Jac. I., cap 3) of being ‘“‘a new manu- 
facture within this realm.” The complete specifica- 
tion, upon which the patent is really granted, is 
never examined at all by anybody. Now, as a 
matter of fact, what the Patent Law Amendment 
'Act of 1852 really does provide is that the 
provisional specification shall be referred to the 
law officer, who, shall be at liberty to call to his aid 
such scientific or other person as he may think fit, 
and to cause to be paid to such person by the 
applicant such remuneration as the law ofticer shall 
appoint ; and that if such law officer be satisfied 
| that the provisional specification describes the nature 
|of the invention, he shall allow the same and give a 
| certificate of his allowance, Also itis provided that 
‘in case the title of the invention or the provisional 
specification be too large or insufficient, it shall be 
|lawful for the law oflicer to whom the same is 
|referred, to allow or require the same to be 
amended. It will be seen that this is a very 
different thing from an investigation as to whether 
|the matter described really is a new manufacture 
within this realm. Yet it is not an unknown thing 
for the law officer to refuse his allowance practically 
on the ground that the provisional specification does 
not describe a new manufacture. In other words, 
|in practice the law oflicer occasionally goes beyond 
|the letter of the law. Not only so, but the Com- 
| missioners themselves long since made a rule, which 
has been regarded on good authority as going 
beyond the statute. Asalready stated, what the law 
officer has to be satisfied about is, that the provisional 
| Specification describes the nature of the invention ; 
|a rule of the Commissioners dated October 15, 
| 1852, says, the provisional specification must state 
| distinctly and intelligibly the whole nature of the 
invention, so that the law officer may be apprised 














of the improvement, and of the means by which it is 
to be carried into effect. Obviously this rule is 
a straining of the provision in the statute, and 
ere now it has happened that a law officer has 
required a description in a provisional specification 
almost as detailed as would have sufficed for a com- 
plete or final specification. We mention this 
simply to show that however well a Bill may look, 
itis not easy to be quite certain of the precise 
manner in which a law based on it may be carried 
into practice. This is especially true where much is 
left to be settled by rules, which is a weakness for 
which there seems to be a growing tendency, pro- 
bably owing in some measure to the excessive strain 
upon the Legislature. Perhaps no stronger instance 
could be cited of the impossibility of foreseeing how 
a law will be administered than is afforded by the 
prevalent practice of racing for the Great Seal, a 
custom which the framers of the Patent Law 
Amendment Act of 1852 assuredly cannot have 
contemplated, 

In the light of such experiences, and remember- 
ing always how far from infallible even the best of 
officials must necessarily be, the provisions in the 
Bill before us as to examination of applications for 
patents and of complete specifications cannot be 
regarded as other than, to say the least, a very 
dangerous experiment. It is quite true such pro- 
visions might be carried out so as to give tolerable 
satisfaction. but then there is and can be no 
guarantee that the power may not sooner or later be 
exercised in an arbitrary way. Supervision of 
specifications within reasonable limits is unquestion- 
ably desirable, but only in a modified form, as 
clearly indicated in our article of July 29 on that 
subject. 

It is to be noted that full effect is likely to be 
given, particularly during the first few years, to any 
uew law that may come into existence, especially 
after all the agitation there has been, consequently 
it is not safe to gauge the probable effect of a new 
law by reference to what is done under provisions 
in the Jaw now existing. Let usillustrate our mean- 
ing. We have already seen that the law officer has 
power largely to control the language of the title and 
provisional specification, Sometimes alterations are 
suggested, or additions required, of a nature posi- 
tively injurious to the inventor's interests. But 
action in this direction has so far been very limited 
because all the work of examination has had to be 
performed by two law officers’ patent clerks, Never- 
theless it is well known to yatent agents that ere 
now a crotchety clerk has been able to do much 
mischief, By a very old rule of the Commissioners 
still in force, it is provided that every application 
for letters patent, and every title of invention 
and provisional specification must be limited to 
one invention only, and no provisional protection 
will be allowed, or warrant granted, where the title 
or the provisional specification embraces more than 
one invention. Probably, for the reason stated 
above, the proportion of cases in which difficulties 
are raised on this ground is not large in this country. 
A like provision obtains in America, where the rule 
is that two or more independent inventions cannot 
be claimed in one application; but where several 
distinct inventions are dependent on each other, and 
mutually contribute to produce a single result, they 
may be claimed in one application. In the United 
States there is a special staff of examiners, as the 
Society of Arts Bull proposes we should have in 
this country. Where examiners exist, they must 
of course do something, if only for the sake of 
keeping up their raison d'étre. That this is the case 
will be readily appreciated, when it is borne in mind 
that in the United States, where the rule is one 
that reads more elastic than the English rule, an 
inventor is actually ofttimes obliged to split up into 
three, five, six, eight, or more separate applications, 
the same subject-matter that is all allowed to be 
included under one application and patent in the 
United Kingdom. This isa point to be carefully 
remembered when considering the Bill before us, 
especially in view of the large difference in the 
amount of Government fees per patent in the two 
countries, Those who think a Bill looks very 
promising may well be cautioned not to feel too 
sanguine, for much, after all, depends upon the 
way in which it is carried out, and in proportion 
as powers of interference and dictation are bestowed 
upon specially created officials, so it is likely that 
the difficulties and disabilities of the inventor will 
be multiplied. 

We shall probably have more to say about the 
Bill on an early occasion. 
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THE EARLY DAYS OF BESSEMER 


STEEL. 
Tue half-century anniversary of the establish- 
ment of the British Association, which will be 


inaugurated in a few days at York, reminds us of 
the fact that this meeting marks also the quarter- 
century anniversary of the first announcement to 
the world by Sir Ilenry Bessemer of his great 
discovery, and on which occasion he read a paper 
before the Association at Cheltenham on the 13th 
of August, 1856, or just twenty-five years ago 
to-morrow. 

The extraordinary vicissitudes through which this 
invention has passed affords much food for reflec- 
tion, and is one of the many instances in which 
both practical men and popular writers have failed 
to appreciate the value of any great scientific 
discovery which docs not harmonise with their 
preconceived notions, 

The failure of a cast-iron gan to withstand the 
force necessary to propel some new elongated pro- 
jectiles which Mr. Bessemer had invented induced 
him to undertake a series of experiments with the 
view of producing such a degree of toughness and 
increased cohesion in cast iron as would render it 
suitable for that particular purpose. He quietly 
pursued these investigations for a period of nearly 
two years with every amount of varying success, 
but on the whole making so great an improvement 
in the quality of cast iron, that he conccived the 
idea that cast iron could be still further purified, 
and actually rendered malleable while still retaining 
the fluid state, and thus produce a metal of greatly 
improved quality, suitable not only for castings, 
but for all the purposes for which malleable iron 
had hitherto been employed in the arts, 

This extension of the original idea was ardently 
pursued, and after much expenditure of time and 
money, Mr. Bessemer at last succeeded in pro- 
ducing malleable iron in a fluid state, which was cast 
into moulds and rolled into bars. Under the advice 
of Mr. G. Rennie, the President of the Mechanical 
Section of the British Association, Mr. Bessemer 
read his now historical paper ‘On the Manufac- 
ture of Malleable Iron without Fuel.’ The title of 
the paper simply prepared the minds of practical 
men to make a joke of the whole affair, and some 
persons whose names stand deservedly high as 
manufacturers of iron, were present simply to enjoy 
the fun, and ridicule the author of such an absurd 
proposition ; but contrary to these expectations the 
paper was most enthusiastically received, and one 
of the ironmasters, who in the first instance had 
shown so much incredulity, in the kindest way 
offered to place his works at Mr. Bessemer’s disposal 
for any experiments he desired to make, and Mr. 
James Nasmyth, who was present, in his apprecia- 
tive enthusiasm, held up at arm’s Jength one of Mr. 
Bessemer’s samples, exclaiming ‘‘Here is a true 
British nugget!’ This identical bar of iron 
now before us; it was rolled, cut, piled, and re- 
rolled at Woolwich Arsenal, and fully proves the 
soundness of the principle on which the invention 
is based. 

‘The paper which had been so enthusiastically 
received appeared in exctenso next morning in the 
Times; ina few days it became the theme of the 
who'e néwspaper press of the country. Many 
ironmasters rushed up to London in hot haste 
to see Mr. Bessemer, fearing that the new process 
might be monopolised ; a3 a matter of fact one large 
firm (only three day. after the reading of the paper) 
made a formal offer of 50,000/. for the English 
patent, which was, however, declined. ‘The impres- 
sion made on the minds of practical ironmasters by 
the announcement of the invention, notwithstand- 
ing that it was still only in an expcrimental stage 
of development, may be imagined when we state 
that within one month from the appearance of Mr. 
Bessemer’s paper in the Jimes, no less thau 23 0UO0/. 
had been received for licenses to use the invention 
in Great Britain alone. 

Trials of the process were hastily made at several 
works throughout thecountry, each ending in a fiasco; 
then the cry of failure went forth, and once more 
the press was busy, but this time in showing that the 
invention from which such greit results had been 
expected was nothing more than the dream of a 
wid enthusiast, one journal, in fact, described it 
as a ‘brilliant meteor that had flitted across the 
metallurgical horizon, dazzling all beholders for a 
moment, only to die out and leave no trace 
behind.” 

Scientists invented theorics to show how it never 


is 





could have succeeded, and practical iron and steel- 
makers joined in a complete chorus of merriment 
at the downright folly, as they deemed it, of those 
few of their number who had been weak enough to 
believe in its practicability. Their practical experi- 
ence had clearly shown that the most powerful far- 
naces then known, with the most lavish expenditure 
of fuel, applied for any amount of time, were 
insufficient to fuse pure malleable iron on a com- 
mercial scale, while Mr. Bessemer proposed to 
arrive at this unattainable temperature ia masses of 
five tons in the short space of twenty minutes, wholly 
without the use of fuel, except such as the impuri- 
ties of crude iron itself supplied. How, therefore, 
it was said, could any practical man have been so 
foolish as for one moment to have entertained such 
a proposal? So universally was the invention 
ignored at this period that the British Association 
came to the conclusion that so great a fallacy ought 
not to be encouraged by publication in their Trans- 
actions, and notwithstanding the loud acclamations 
with which the paper had been received at their 
meeting, and the proof afforded of its correctness in 
principle by the exhibition of rolled bars made by 
the process, the British Association acquiesced in 
the universal condemnation and omitted all men- 
tion of it in their published Transactions. 

With this universal condemnatioa of the process, 
what did Mr. Bessemer do? He had more than 
recouped himself for his first outlay and loss of time 
by the receipt of 28,000/., which had been volun- 
tarily offered him for licenses by persons who had 
sought him out, and were willing to back their own 
opinion of its merits, aud who would under the 
terms arranged reap an immense returo in case the 
process turned out successful when tried on a com- 
mercial scale. He might, therefore, have retired 
from the field, and accepted the verdict passed on 
his invention; but ke did nothing of the kind, he 
knew perfectly well that the various reasons 
assigned for its failure by all practical iron-makers 
were wholly fallacious, and that the defects which 
had presented themselves did not touch the prin- 
ciple on which the invention was based. Instead, 
therefore, of abandoning the invention, or wasting 
time in arguing the question with a multitude of 
antagonists, he set himself energetically to work to 
overcome these difficulties of detail; the task was 
no easy one, and month after month rolled on, 
furnaces, machinery, and apparatus were con- 
structed, and again pulled down and rebuilt or 
altered, thousands of pounds were spent in experi- 
ments, and some two and a half years passed 
away in unwearying physical labour and mental 
toil. But Mr. Bessemer never lost heart, or yielded 
to the solicitation of his friends, who again and 
again urged him to give it up; this he would not do, 
as he was getting nearer to the end of his labours, 
the rapid wear of vessels from excessive heat had 
been remedied, the necessity for tapping the vessel 
had been got over by mounting it on axes, the 
distribution of the metal into a number of moulds 
while still fluid had been perfected, and at the close 
of the third year success was achieved, and steel of 
excellent quality was made from molten pig iron in 
the short space of fifteen minutes, wholly without 
the employment of skilled labour, or manipulation 
of any kind, and without the employment of fuel, 
thus clearly demonstrating the correctness of the 
views enunciated in Mr, Bessemer’s original paper 
read at Cheltenham, and utterly demolishing all the 
theories set up both by scientists and practical men 
to show the impossibility of the process. 

Having thus finally triumphed over every diffi- 
culty, Mr. Bessemer read his second paper on 
‘*Tron and Steel,” before the Institution of Civil 
Engineers, on May 24th, 1869, on which occasion 
the most indisputable evidence of practical success 
was afforded by the great variety and beauty of the 
specimens exhibited, notwithstanding which the 
merits of the invention were stoutly denied, and 
the process even ridiculed by some of the members 
present. ‘The Minutes of the Institution show that 
Mr. Bramwell, Mr. T. Brown, Mr. T, M. Gladstone, 
and Mr. Riley all combined in criticism more or less 
hostile. 

A new and powerful opposition was set up in the 
steel trade, by whom the process was generally 
disparaged and talked down; every effort of Mr. 
Bessemer to induce steelmakers of Sheffield to give 
the processa trial was unsuccessful, but Mr, Bessemer, 
with the assured success he had so laboriously 
achieved, was in no mood to yield to this species of 
obstruction, and consequently he determined to 





erect a steel works in the town of Shetfield, and 





thus openly oppose and undersell the steelmaker in 
his own market. By this bold stroke of policy he 
succeeded in introducing what is now known as the 
Bessemer process, a process that has effected an 
entire revolution in some of the greatest branches 
of the iron trade of the world; thus in Great Britain 
alone the quantity of steel produced by this process 
in the year 1880 was a little over twenty times the 
entire production of steel in this country prior to 
Mr. Bessemer’s invention. 

Now that the fight is over and the victory won, 
no one will grudge Sir Henry Bessemer the fruits of 
his mercantile success, or the honours which his 
talent and perseverance have so fairly won, and which 
the world in general have at last so liberally 
acknowledged; though all will regret that so 
eminent a body as the British Association should 
have listened to the clamour of interested or 
ignorant partisans, and have excluded this most 
interesting paper from their Transactions, and which 
we reprint on page 165, exactly twenty-five years 
after 1t was received with so much acclamation at 
Cheltenham. 








ARCTIC EXPEDITIONS FROM THE 
UNITED STATES. 4 

Tue United States have taken to Arctic research 
with the usual vigour that they throw into scientific 
work. The expedition fitted out by Mr. Gordon 
Bennet not having been heard of for two years, and 
the Government having sent the Corwin last year 
through Behring Strait in search of her without 
gleaning any tidings, have this last June despatched 
the Rodgers, commanded by Lieutenant Berry, pro- 
visioned for four years, though he is expected to 
return in two years. Ile is to search along the 
coasts of Northern Siberia, Herald Island, and 
Wrangel Land. 

Two other Government expeditions are preparing, 
and it seems that they are to depart this summer, 
one for Lady Franklin Bay, vii Smith Sound, the 
other for Point Barrow, vid Behring Strait. These 
parties are to be maintained as observing statiozs 
for four years, and will be visited by a supply ship 
each summer. The station at Lady Franklin Bay 
will be established at the most suitable point, north 
of the Slst parallel, contiguous to the coal seam 
discovered by the English in 1875. ‘The party will 
consist of three lieutenants, eight sergeants, three 
corporals, and four privates of the army, the com- 
mander being Lieutenant Greely. It is doubtful 
whether Lady Franklin Bay can be reached by 
steamer every year, but there is little doubt of 
reaching Point Barrow. In case the relief vessel 
is unable to reach Lady Franklin Bay in 1882, she 
will cache a portion of her supplies and all her 
letters at the most northerly point she attains on 
the east coast of Grinnell Land, and establish a 
small depét of supplies at Littleton Island. Notices 
of the locality of such depdts will be left at one or 
all of the following places, viz., Cape Ilawks, Cape 
Sabine, and Cape Isabella. In case no vessel 
reaches the station in 1$82, the vessel sent in 1$83 
will remain in Smith’s Sound until there is danger 
of its closing by ice; and, on leaving, will land all 
her supplies and a party at Littleton Island, which 
party will be prepared for a winter's stay, and will 
be instructed to send sledge parties up the east side 
of Grinnell Land to meet this party. If not visited 
in 1882, Lieutenant Greely will abandon his station 
not later than September 1, 1883; and will retreat 
southward by boat, following closely the east coast 
of Grinnell Land, until the relieving vessel is met, 
or Littleton Island is reached. 

Each party will be fitted out by the Army S‘gnal 
Office. The party to Point Barrow will be the 
smaller, and commanded by Lieutenant Ray. ‘The 
vessels conveying the parties to their destinations 
will not be detained at the stations longer than is 
necessary to unload the stores. 

After the departure of their vessel, the energies 
of the party are to be devoted to the erection of 
houses required for dwellings, stores, and observa- 
tories. Spec‘al instructions regarding the meteoro- 
logical, magnetic, tidal, pendulum, and other 
observations have been prepared, Careful attention 
will be given to the collection of specimens of the 
animal, vegetable, and miveral kingdoms. Full 
reports are to be rendered on the subject of fuel 
and native food supply, its procurance and preserva- 
tion. 

In addition to the ship’s log and the official 
journal of the party, to be kept by the commanding 
officer, and the official record of observations, to be 
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kept by the meteorological, magnetic, tidal, and 
astronomical observers, each member of the party 
will be furnished with a diary, in which he will 
record all such incidents as specially interest him. 
This diary will not be open to inspection until 
delivered to the Chief Signal Officer for his sole use 
in compiling the full record of the expedition. 

Accurate representations, either by the photo- 
graphic process or sketching, will be made of all 
phenomena of an unusual character, or of whatever 
is characteristic of the country. Carefully prepared 
topographical maps will be made of as much of the 
surrounding country as is practicable. The change 
of temperature with altitude, the temperature of 
the earth, of the snow and of the ice at the different 
depths should be determined. The forms of the 
snow crystals should be recorded by careful draw- 
ings; the amount of hoar frost accumulated on 
some well-exposed object should be measured by 
the use of the scales furnished by the medical 
department. Apparatus is ordered to be provided 
for the preservation of air and of air dust for future 
analysis, 

Observations of insolation (or sular radiation) are 
to be made, as well as observations on spontaneous 
evaporation, which latter can be made during the 
winter by weighing cubes of ic*, and during the 
summer by the evaporimeters. A shallow circular 


vessel of water, whether fluid or frozen, exposed to | 


the open air and sunshine, should have its loss of 
weight det-rmined, daily or oftener, by delicate 


alez 
s8caie3, 





Particular attention will be paid to determining | 


the apparent position in altitade and azimuth of bright 
meteors and shooting stars, and of definite portions 
of the aurora borealis, and to drawings of the 
appearances presented by the phenomena as seen 
by observers situated as far apart (say one-half to 
five miles) as possible; in these drawings the auroral 
phenomena should appear in their proper positions 
relatively tothe horizon, meridian, fixed stars, &c., 
and to that end, each member of the party, without 
exception, will learn the names and configurations 
of the stars shown upon the map of stars. A supply 
of these maps is furnished sufficient to allow of using 
them as base charts upon which to enter the observed 
phenomena in special cases. 

Observations on atmospheric electricity, refrac- 
tions, the formation and growth of floating ice and 
glaciers are required. 

The true direction of the win1 is to be observed, 
and its force estimated by Bb anfort’s notation, 
although anemometers may be regularly working. 

Besides the astronomical, magnetic, tidal, and 
pendulum apparatus, an extraordinary quantity of 
meteorological instruments are to be taken; 62 
thermometers, 15 barometers, and other things 
on a similar extravagant scale being supplied to 
each party. ‘The blank books supplied to each 
amount to 450, besides 12 diaries and 900 forms ; 
and, a; hourly observations in meteorvlogy and 
magnetism seem to be expected, it is evident that 
the party will have more than enough to do. It is 
questionable whether the thing is not overdone, 
both as regards the eauipment of instruments, and 
the frequency of observations demanded. 





THE EXHIBITION OF ELECTRICITY AT 
PARIS.—No. IV. 

In our last article upon this mest interesting exhi- 
bit on,* we attempted to describe the general state 
of affairs within the building of the Palais de l’In- 
dustrie which existed up to the Wednesday evening 
of last week, and we briefly referred to such of 
the exhi>its as were already in their places. The 
progress made during the early part of last week 
jus‘ified us in anticipating that another week’s work 
of several hundreds of men, would not only make a 
very large show indeed, but that by the day of the 
opening of the Exhibition to the public, that is to 
siy. by yesterday, the 11th instant, the place would 
present a certain appearance of completeness, the 
exceptions to which would not be particularly 
observable to those who did not knew where to 
look for them, 

Unfortunately, however, the vastness of the 
Exhibition, combined with circumstances over which 
apparently the exhibitors have had no control, have 
reniered even the superfic'al appearance of com- 
p'eteness impossible, and the labours of the many 
workmen in the place have not made by any means 
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as striking a show during the last five days as in 
the previous five days, aud we should imagine that 
another month at least will be required for the 
Exhibition to settle down*into its quite complete 
condition, 

It is only what might have been expected that 
the electricians would be ahead of the engineers 
in the installation of their apparatus ; not only have 
they lighter weights to deal with, and are less 
dependent upon railway companies and carriers’ 
carts, but they do not require the heavy and elabo- 
rate foundations that both engines and _ boilers 
demand, and as a consequence, nearly the whole of 
the south side of the great nave is still in a terrible 
state of incompleteness. Heavy engines are still 
being unloaded from trucks, foundations are being 
made, boilers are in several cases unfixed, and 
much shafiing aud counter-shafting has still to be 
erected, 

On the other hand, a very large number of dynamo 
electric machines are already in their places, their 
final adjustment in position only being delayed on 
account of their countershafts or motors having 
still to be fixed behind them, Some idea of the 
vastness of the Exhibition in one important depart- 
ment alone may be gathered from the fact that 
there will be exhibited upwards of 160 Gramme 
machines distributed among the exhibits of different 
contributors, and as all these machines, with very 
few exceptions, will be exhibited in action, whether 
for producing electric light, for electro - plating, 
or for the transmission of power to a distance 
in aldition t» the very large number of similar 
exhibits of other systems, some very faint idea 
may be formed of the enormous mileage of con- 
ducting cables which will be all through the period 
during which the Exhibition is open, transmiiting 
powerful electric currents to all parts of the great 
building. We would venture to caution all visitors 
to the Exhibition when the machinery is in full 
swing to leave valuable watches and chronometers 
at home; for the powerful magnetic fields which 
will be produced iu the immediate vicinity of the 
large machines would undoubtedly magnetise the 
hair springs and compensating balances, aud other 
steel parts of any watch«s coming within their 
range of iufluence, rendering such instruments 
practically useless until al such magnetised parts 
had been renewed. 

In aldition to the enormous development which 
has taken place within the last two years in the 
practical application of electricity to illumiuatiog 
purposes which will in the present Exhibition be 
illustrated on so grand a scale, the two most novel 
applications of electricity to commercial purposes 
will be the (1) electric transmission of power 
to a distance, and (2) what is known as the 
storage of electric energy by means of secondary 
batteries. ‘The first of these, namely, the electric 
transmission of power, will be illustrated in a 
con ilerable number of exhibits; for besides the 
ploughing by electricity, the driving of an engineer’s 
workshop, and the propulsion of carriages along 
a road as mentioned in our last article, there 
are distributed throughout the building of the 
Palais de I'Industrie numerous examples of the 
application of clectricity to the transmission of 
power. ‘There are, for example, pumps raising water, 
looms, embroidering, and sewing machinery, lathes, 
saws, cranes, and lifts, which are worked by dynamo- 
electric currents transmitted from distant parts of 
the building. Again, the very important question 
of electric storage will be illustrated in the splendid 
exhibit of the Paris Société de la Force et la Lumiére 
which will occupy a pavilion to itself in the extreme 
south-west angle of the building. ‘This installation, 
which is far from complete at present, comprises a 
beautifully, finished semi-portable steam engine by 
Messr. Olry and Granddemange, of Paris (whose 
engines are to be found in other departments of the 
Exhibition) which will be employed for driving 
the dynamo-electric generators not yet in their 
place, by which the Faure batteries will be 
charged. Of these batteries there were installed 
on Wednesday last, 236 Faure cells in their places 
in two sets, one of 124 cells arranged in three 
tiers of 41, 42, and 41 cells each respectively, and 
the other of 112 cells arranged on a table in 
another part of the pavilion. ‘There will be other 
sets of cells forming part of the same exhibit as 
well as electric lamps of various descriptions and 
different kinds of machinery which will be driven 
by the currents derived from the secondary cells. 

In other parts of the building there will be 
exhibited secondary batteries of other systems, 








notably that of M. Planté, and we understand that 
Mr. Swan, of Newcastle, has recently proljuced a 
very successful secondary battery, which will be 
shown in the Exhibition. 

Within the limits of an introductory notice, such 
as the present, it would be impossible to give any- 
thing like an adequate idea of the magnitude of the 
installations which illustrate the highly interesting 
and important branch of electric science which bears 
upon its application to illumination ; of one system 
alone there are, as we have seen, no less than one 
hundred and sixty generators, and although the 
Gramme machine, which is the favoured child of 
our electrical neighbours across the Channel, is, as 
might have been expected, considerably more 
numerously represented in the Champs Elysées than 
any other single system, still the number of dynamo- 
electric generators which have found a resting-place 
for the next few months in the Palais de l’Industrie 
is something astonishing, and even excluding the 
Gramme machines, forms a collection which is alto- 
gether unpreccd:nted in the history of electric 
science, 

Messrs. Siemens Brothers exhibit in the sections 
of three countries, viz., Great Britain, France, and 
Germany, and they make a splendid show of 
dynamo-electric apparatus, exhibiting as they do 
specimens of each class of their beautiful machines, 
both of those which produce continuous currents, 
and of those alternate current machines by which 
the lower Siemens lights in the City of London are 
maintained. Messrs, Siemens Brothers also exhibit 
a selection of these lamps, and specimens of the 
apparatus used for lighting the City of London both 
in the high lights for open spaces and in the lower 
lights mounted on lamp-posts. We shall, however, 
return to these very important exhibits in a special 
article in which we shall illustrate the various forms 
of apparatus employed. 

Besides the exhibits of Messrs. Siemens Brothers, 
there are distributed throughout the building a 
large number of Siemens machines—both alternate 
current aud continuous current machines—contri- 
buted by other exhibitors as forming part of or being 
supplementary to the systems advocated or employed 
by them. 

Tie Compagnie Parisienne, for example, contri- 
bute as part of their exhibit no fewer than five of 
the new upright form of the Siemens direct current 
generator and one large alternate current machine 
of the same eminent makers, while at the same time 
they exhibit four alternate current machines which 
appear to be almost identical in construction with 
the Siemens machines, but we understand they are 
made by another firm. The Compagnie Parisienne 
show also a large number of Gramme machines, a 
splendidly finished De Meritens magneto-electric 
machine* and a fine magneto-electric machine of 
the Alliance type.t Keyed on to the revolving 
shaft of this machine are six circular frames, each 
carrying sixteen induction bobbins between the 
poles of fifty-six compound permanent magnets 
arranged radially around the shaft in seven sets of 
eight magnets each, each magnet consisting of six 
leaves or separately magnetised horseshoes of steel. 
The Co:npagnie Parisienne exhibit also a large 
number of Gramme machines, 

The Société Gramme make a magnificent show, 
not only of machines made by the inventor, of 
which there is a very large number, but a specially 
interesting feature of the exhibit of this company is 
the specimens of Gramme machines of foreign 
manufacture. In the space belonging to the Société 
Gramme are Gramme machines by MM. Mignon, 
Rouart, and Cie. of Paris; by Dalmau Hijo, of 
Barcelona; by Ducommun, of Mulhouse; by 
Jaspar, of Liége ; by Breguet; by Sautter Limonnier, 
and by Gramme, of Paris; besides those made at 
the works of the company, to whose exhibit we are 
referring. In this highly interesting and important 
collection, to which we shall have occasion to return 
in a future notice, there are two Gramme machines 
of the general form illustrated by us in our twenty- 
eighth volume,{ that is to say, the four pcle machines 
used for the transmission and conversion of electric 
energy into mechanical power as employed by the 
late M. Menier in his very interest ng el.ctiical 
installation in his farm at Noisiel. Oue of these 
is for the tiansmission of power, but the other 
resembles it only in external appearance, and in the 
disposition of its field magnets, its armature ring 
being coiled differently, as it is intended for pro- 





* See ENGINEERING,., vol. xxviii., page 372. 
+ Ibid vol. xxvii., page 513. 
t iid, vol. xxviii., page 417, 
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ducing a current to be applied to the electro deposi- 
tion of metals. 

Among the Gramme machines exhibited by this 
important company is a splendidly finished gene- 
rator for the production of ten are lights in series, 
and there will be shown later on, two specimens of 
a very novel type of the Gramme machine, in which 
the armature ring is fixed, and the field magnets 
are rotated within it. 

The United States Electric Lighting Company of 
New York are preparing a splendid exhibit, having 
at present no less than ten Maxim machines, which 
system we illustrated and described in our last 
volume.* ‘The same exhibitors contribute also two 
small Weston machines, as well as a couple of well- 
finished parabolic projectors for directing a concen- 
trated beam of electric light in any required direc 
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regard to the methods of connexion; thus the 
globes on the festoons around the walls will be 
connected up in twenty groups of sixteen globes 
each, the several lamps in each group being con- 
nected in parallel circuit, while ten of the groups 
will be united in series, and with one of the 
Brush machines, and another similar machine 
will supply the currrent to another similar series of 
ten groups. The lamps on the suspended corone 
will, on the other hand, derive their current from 
a large-size Siemens alternating current machine, 
and will be connected together in eight parallel 
circuits of twenty lamps each. It would be difficult 
without the aid of a diagram to make the exact 
method of distribution and of connexion clear, but 
we propose in a future article to describe this very 
interesting installation in detail, for it is impossible 


tion, such as is employed in military and in naval|in a passing notice to do justice to so com- 
operations, as in the management of a sortie, or for| plete a system—a system which adapts itself 


torpedo purposes. 


The same company will also} equally well to any type of machine or electric 


exbibit several finely finished Brush machines, which | generator as well as to any description of electric 


are not yet fixed in their places. 
The Société Générale d’Electricité make a mag- 
nificent display of Jablochkoff lamps and candles, as 


the Jablochkoff system has two important pavilions 
devoted to itself, in which not only are a large 
number of very beautifully designed lamps and 
fittings, but also the very ingenious methods for 
automatically switching into the circuit new carbons 
as others are consumed, and for performing from a 
distance all the various operations belonging to the 
system, for which a man has hitherto been employed 
to go from station to station. In this exhibit will 
also be found examples of the very interesting 
dynamo-electric machine of M. Jablochkoff, with 
its diagonally wound armature ring. The Jabloch- 
koff exhibit, which is by no means confined to the 
pavilions devoted to it in the great nave, as the 
system is employed in many places throughout 
the building, is of too interesting and important a 
character to be described in a passing notice ; we 
shall, therefore, return again to it, illustrating the 
new Jablochkoff generator and the more important 
objects belonging to this highly interesting exhibit. 

‘The Brush system will be splendidly represented 
in the Exhibition, some being contributed, as we 
have already pointed out, by the United States 
Electric Lighting Company, of New York, and 
others by the Anglo-American Electric Light 
Corporation, of London, who exhibit a number of 
their beautiful automatic lamps as well as several ot 
their largest machines, 

Two of the Brush machines will be devoted to 
supplying the current to part of the fine exhibits 
illustrating the ineandescence electric lighting 
system of Mr. Joseph W. Swan, of Newcastle-upon- 
Tyne.{ the principle of which we illustrated some 
ten munths ago. ‘There can be little doubt that the 
Swan exhibit will form one of the most striking and 
attractive features of the Paris Exhibition, on account 


| 
| 





not ouly of the beauty of the illumination and the | 
simplicity of the apparatus, but for the charming | 


taste with which the installation has been carried 
out under the able superintendence of Mr, Henry 
Edmunds and Mr. Montgomery. The lecture 
theatre in which the meetings of the Congress will 


be held, is illuminated by no less than 480 of Mr. | 


Swan's lamps disposed in the following manner: 
In the centre of the room are suspended from the 


ceiling eight brass corone, each supporting twenty 
lamps, that is to say, 160 lamps in all; and around 


the four walls of the sa//e (which is square) are sup- | 


ported upon light ormolu brackets, sixteen festoons 
of crimsun cord, each festoon carrying twenty Swan 
bulbs. Thus, in addition to the 160 lamps in the 
middle of the room there are 320 lamps suspended 
from the wall, making a total of 480 lamps, each 
emitting under the normal working condition a 
light of upwards of twenty candles, producing an 
aggregate illumination of close upon 10,000 candles. 
It is, however, a special feature of this system 
that the light can be varied at will from a point at 
which the carbon filament is only just visible in the 
dark up to a degree of incandescence, and conse- 
quently of illuminating power which is only limited 
by the fusion and consequent destruction of the 
filament. 

A very interesting feature of this exhibit con- 


sists in the fact that the lamps will be worked | 
two different systems, different not only | 


upon 
as respects the generator employed but also with 





* See ENGINEERING, vol. xxxi., page 618. 
+ Lbid., vol. xxxi., pages 55, 83, and 123. 
t Ibid., vol. xxx., page 306. 


current. One can hardly imagine a greater con- 
trast of conditions than the direct ‘ high tension” 
current of the Brush machine and the alternating 


well as of the systems of Jamin and Werdermann, but | current of the Siemens multiple circuit generator, 


and yet the same lamps are employed for both 
currents, and on the occasion of the visit to the 
Exhibition of M. Grévy, the President of the 
Republic, on Wednesday last, Mr. Swan hadt welve 
of his lamps maintained in full operation for several 
hours by means of a series of M. Faure’s secondary 
batteries. Mr. Swan will also illuminate the buffet 
attached to the lecture room by means of three 
chandeliers, two of which will carry twenty lamps 
each, while the other will have one hundred, all 
these deriving their currents from a second large- 
size Siemens alternating currrent machine. ‘The 
ottices of the British Commission and the British 
Post Office Pavilion will also be illuminated by the 
Swan system. 

At the further end of the building there will be a 
suite of very handsomely decorated and furnished 
apartments lighted by the Jamin, Soleil, and other 
systems, for the purpose of showing the value of 
the electric light for the appreciation of colour, and 
a still more elaborate installation is that of the 
Soleil system, which will illuminate a picture gal- 
lery containing a choice collection of the works of 
modern French painters. Near this is also a small 
complete stage of a theatre with scenery ; the ordi- 
nary footlights are replaced by six electric lights 
completely enclosed in ground glass globes, render- 
ing it physically impossible for curtains, scenery, or 
the dresses of the performers catching fire from the 
lights on the stage. 

Mr. Schuckert, of Nuremberg, exhibits two well 
finished examples of his modified form of the 
Gramime machine, in which the intensity of the 
magnetic field is increased by causing its polar 
extension pieces to envelop the armature ring, not 
only around its periphery, but also on both its 
sides, which are much flatter than in the ordinary 
forms of the Gramme machine, We shall possibly 
illustrate these machines in a future notice. 

To refer in anything like detail to all the systems 
of electric lighting which will be shown at work in 
the Exhibition of Electricity at Paris, even in an 
introductory passing notice, such as the present is 
intended to be, would occupy more of our space than 
it would be possible to spare for introductory 
purposes considering the vast number of other appli- 
cations of electricity illustrated within the building, 
to which we shall have occasion to direct the 
attention of our readers. Many of the systems 
recorded in the official catalogue have not arrived in 
Paris, and although the Exhibition was opened to 
the public yesterday, ‘Thursday the 11th, there is, as 
we said above, at least a month's hard work to be 
done in the place before almost any department can 
be considered really fit for public inspection. 

Wednesday was a great day at the Exhibition. 
All work was suspended after 8 AM, and about 1] 
o'clock the President of the Republic, accompanied 
by several of the ministers, arrived at the principal 
entrance, and was received by M. Berger, the Com. 
missaire Général of the Exhibition and of the 
Congress, with whom were M. Breguet and the 
other members of the General Commission. The 
moment M. Grévy entered the building the band 
of the Gardes National struck up the ** Marseillaise,” 
and we may here record a fact which must be 
regarded as acompliment to this country, that the 
first act of the French President was to be intro- 
duced to the British Chief Commissioner, Lord 
Crawford and Balcarres, who immediately conducted 











him overthe British Section, He then visited the 
various sections of the Exhibition, accompanied by 
M. Berger and by the Commissioners of the various 
sections, remaining in the building for several 
hours. In the afternoon the members of the press 
were admitted to the Exhibition for the first time, 
and yesterday the Paris Exposition Internationale 
d’Electricité was thrown open to the public. 

In our last preliminary notice, we through an 
oversight omitted to mention the name of Mr, John 
Aylmer, the very able and energetic secretary to 
the British Section, whose uniform kindness and 
courtesy to all comers, as well as the vigour which 
he has thrown into the very arduous duties of 
his purely honorary position, have so materially 
lessened the difficulties of the English exhibitors 
and added to the success and popularity of the 
British Section. 








NEW AUTOMATIC TYPE PRINTER. 

Tue system of distributing news from a central 
station to private subscribers by means of automatic 
type-printing telegraphs is now so extended in 
America that in New York alone there are over 
twelve hundred of these instruments in operation 
disseminating the latest news, and the prices of 
stock, as soon as they are received. In this country 
the plan has been adopted too, but on a smaller 
scale as yet. London, however, has now its two 
companies, namely, the Exchange Telegraph Com- 
pany and the Automatic ‘Telegraph Company of 
Ludgate Circus. The telephone does not occupy 
the same field as the printing telegraph, for the 
latter supplies a written message at any moment, 
as the news arrives, without the necessity of the 
subscriber being called upon to speak, or in any 
way attend to the apparatus. The paper band of 
the receiving instrument is always ready to receive 
its message, and falls into a basket, where the 
subscriber can at any time consult it. 

The Automatic Telegraph Company is of recent 
formation, and through the visit of the chairman 
of the Central News Agency to New York last 
autumn it has acquired the right of using the 
automatic type-printing telegraph of Mr. Henry 
Van Hoevenbergh, chief electrician to the American 
Union Telegraph Company. Unlike most other 
instruments of its class this apparatus has the great 
advantage of requiring only one wire to operate it. 
This fact considerably reduces both the liability to 
faults breaking out and interrupting the work, and 
the expense of erecting and maintaining the lines, 
At the same time it is claimed for this instrument 
that it is faster than those which require two lines 
and two type-wheels. 

Mr. Van Hoevenbergh’s apparatus, of which we 
give a general view in Fig. 1, has been in constant 
use in London since the opening of Parliament 
on the 6th of January last ; and reports of the pro- 
ceedings in both Houses have been daily telegraphed 
in printed characters to a number of newspaper 
otlices. Moreover, several of the West-end clubs 
aud other establishments have been supplied with 
the general news of the day, by the Automatic 
Telegraph Company, working in conjunction with 
the Central News, Limited. 

The system of Mr. Van Hoevenbergh consists of 
a general transmitting instrument, which is placed 
at the central station, and is connected by a number 
of radiating telegraph lines with the receiving 
instruments of the different subscribers, The trans- 
mitter is furnished with a keyboard somewhat 
resembling the keys of a piano, and connected with 
an electric battery in such a manner that a series of 
reversals, that is to say, positive and negative 
currents, can either be sent or not by the manipula- 
tion of the keys. So long as these reversal currents 
are flowing out to the lines, and, therefore, through 
all the receiving instruments, they act upon the 
latter by revolving their type-wheels one letter for 
each pulse of current sent. Now the keys on the 
keyboard correspond to different letters of the 
alphabet, figures, and other necessary characters ; 
and by depressing any one of them the reversal 
currents are instantly stopped in all the circuits, 
and in this way the type-wheel of each receiving 
instrument is immediately arrested at the particular 
letter indicated by that key. The moment the type 
wheel ceases to revolve, the printing lever, which is 
placed below the type-wheel in the front of the 
receiver, is caused, by a simple contrivance, to 
strike the running band of paper against the type 
on the wheel and so receive an impression of the 
desired character, When the printing arm again 
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falls the paper advances a space, so as to make room 
for the next letter. 

The distribution of currents by the transmitter is 
effected by a revolving cylinder or barrel set round 
with thirty-six metal contact pins in a spiral row, and 
thirty-six electric pulsations are sent into the line 
at each revolution of the barrel. ‘These pulsations 
are alternately sent from the positive and negative 
poles of the battery by means of an osci lating com- 
mutator or pole changer. When a signal key is 
depressed a stud on the underside of it is projected 
into the path of the corresponding pin on the barrel, 
and arrests the latter as it revolves, The stoppage 
thereby produced enables the receiving instrument 
to print the proper letter of the key as we have 
indicated, When the key is released by the operator 
the barrel, which is rotated by a belt and pulley, 
continues to revolve and send out its electric pulses 
as before. 

The receiver consists of three separate sets of 
mechanism, the first of which produces and coutrols 
the intermittent rotation of the type-wheel, the 
second produces the impression of the proper letter 
upon the paper, and moves the paper forward to 
the type-wherl as required, and the third controls 
the synchronism of the type-wheel with the trans- 
mitting apparatus at the distantstation, and restores 
this relation when it is disturbed by accident or 
otherwise, 

The connexions and working of this apparatus 
will be understood from Fig, 2, where A is the type 
wheel mounted upon an arbor a, which is broken 
off for the sake of clearness, This wheel is driven 
continuously by clockwork, not shown, and is held 
in check by an anchor escapement whose pallets 
engage alternately with opposite teeth of a scape 
wheel also mounted on the arbor of the type-wheel. 
So far the arrangement is old and well known; but 
the step-by-step advance of the type-wheel through 
the agency of the escapement is a new invention. 
This is effected by means of the electro-magnets 
F F' placed with like poles facing one another, and 
having their cores permanently magnetised by con- 
tact with tlie poles N S of two steel horseshoe 
magnets. Under these conditions the soft iron 
armature FE. is attracted indifferently by the poles of 
these electro-maznets, because of their similar 
polarity, when no current traverses the bobbins. 
But when the reversal currents or electric pulsa- 
tions from the line pass through these bobbius the 
armature is set in rapid vibration, aud as it is sup- 
ported by an arm e, which is mounted on a rocking- 
shaft d@ carrying the escapement, its oscillation 
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| allows the type-wheel to advance step by step in 
| obedience to the currents. 
| The printing mechanism is of the usual kind, and 
|consists of a lever carrying a cylindrical pad or 
| platen, between which and the type-wheel a slip of 
| paper is drawn. The lever is mounted on an 
| arbor and fitted with a soft iron armature, which is 
attracted by an electro-magnet K when a letter has 
to be impressed. The pad is then struck upwards 
upon the type-wheel and the paper between receives 
the imprint of the intended letter. The print- 
ing magnet is included in the same circuit 
as the controlling magnets F F! and is operated by 
increasing the strength of the last current which 
controlled the type-wheel. This increase of strength 
is necessary in order to move the printing lever; 
but the polarity of the current does not matter. 

In order that the receivers may be thoroughly 
under the contro] of the operator at the central 
station, they are fitted with a simple and ingenious 
form of unison which can be called into play at will 
by the depression of a key on the transmitter for this 
purpose, and every one of the type-wheels can be 
ret at zero when required. This facility enables the 
operator to be perfectly certain before beginning 
the transmission of a message, that every one of the 
receiving type-wheels are started from the same 
position. The unison mechanism consists of a detent 
L fixed to one end of a rocking shaft /, and which, 
by means of an adjustable spring L’, is normally 
held in a position directly in the path of the pin or 
stop M, which is inserted in the type-wheel A and 
revolves with it. When the pin M in its revolution 
comes in contact with the end of the detent L, the 
type-wheel is arrested at the zero or starting-point 
aud there held, notwithstanding the action of the 
}escapement and wheelwork, until the detent is 
withdrawn. If the type-wheel is moving in unison 
with the transmitting cylinder, an abnormally strong 
pulse of current which is sent through the line by 
the transmitter at the moment of passing the zero 
point witndraws the detent or stop L, and allows 
the pin M to pass by. The result is that the pro- 
gressive movement of the type-wheel is not arrested. 
But should the type-wheel be thrown out of syn- 
chronism with the transmitter by some fault in the 
connexions or the mechanism, so that it falls a step 
or two behind the latter, the pin M will not reach 
the stop in time to pass by it at the moment of its 
withdrawal, and the type-wheel will be arrested and 
held by the detent L until the latter is withdrawn 
by the action of the transmitter in the succeeding 
revolution, when the type-wheel will necessarily 








start in unison with the transmitter. Thus the 
position of the type-wheel is automatically con- 
nected, if found wrong, on reaching the zero point 
in each revolution, 

The circuit connexions are also shown in Fig. 2, 
where T T! are the terminals for attaching the line 
wires. The current flows through the controlling 
electro-magnets F F' by the wires 1, 2, and thence 
by the wires 3, 4, 5, and 6 to the printing magnet 
K, and terminal T!. As the devices for printing 
and type-wheel correcting are both actuated by a 
pulse of abnormal strength, it is necessary to pre- 
vent an impression being made when the stronger 
pulse is sent for the purpose of withdrawing the 
unison stop M. This is done by a rotating contact 
point 7 on the type-wheel touching an insulated 
spring s during each revolution at the instant the 
pin M is passing the*stop L. This closes a shunt 
circuit round the printing maguvet K, and thereby 
increases the strength of the current in the line at 
the moment the unison mechanism is to be operated 
This shuating circuit starts from the point 4 between 
the type-wheel magnets F F! and the printing mag- 
net K, and goes through the frame of the instra- 
ment to the hub of the type-wheel A, and thence 
through contact point 7, spring s (when the latter is 
in contact), and wire 8, to the binding post T", 
where it rejoins the main wire. ‘Thus the three 
chief working parts of the apparatus are worked by 
three differeut strengths of current. The normal 
and weakest actuates the eacapement, and controls 
the type-wheel by reversals, but is not sufficient 
to print or withdraw the unison stop. A certain 
additional strength operates the printer, but does 
not withdraw the stop, which can only be done by 
a still stronger current, and this is prevented from 








operating the printing magnet by the shunt 
described. 
NOTES. 


A New MacGneto-E.ectric EXPERIMENT. 

ARAGO’s experiment, in which a pivotted mag- 
netic needle is made to follow a copper disc 
rotated in its neighbourhood, is well-known to all 
students of electricity; but Professor Guthrie’s 
modification of the experiment will be new to most 
people. He suspends a horseshoe magnet from one 
end of a scale beam, counterweighted, and brings 
the poles close to the upper surface of a horizontal 
copper disc. When the disc is rapidly rotated the 
magnet is seen to be repelled upwards, and the 
weighted pan of the scale sinks downwards. The 
true explanation of the phenomenon is not so easy 
as it appears at first sight ; but Dr. Guthrie seemed 
to think it might be due to the vertically-resolved 
force between the magnet and plate in front of 
the magnet being greater than the same component 
behind the magnet. The experiment is indeed a 
scientific riddle which some of our readers may be 
able to solve. 


Tue SIMPLON AND Mont Bianc TUNNELS. 

The special committee appointed by the French 
Chamber of Deputies to investigate this question 
has reported in favour of the Mont Blanc. In 
reviewing Sig. Ruggiero Garola’s pamphlet on the 
subject, we gave our readers a summary of the 
arguments in support of the latter scheme ; and 
the majority of the committee has had no hesitation 
in recommending it to the Chamber. Another 
point which has had weight is that whereas the 
Simplon Tunnel would be altogether on foreign 
soil, that of Mont Blane would open directly into 
France, and the lines leading toit would be French. 
Moreover, if the Simplon were pierced, the 
Mediterranean trade with Switzerland would pass 
through Genoa, instead of Marseilles. The com- 
mittee has therefore decided by a majority to 
propose for the adoption of the Chamber the 
following resolution: The Chamber requests the 
Government to cause to be studied with the least 
possible delay, the project for a new international 
line through the Alps, and especially by the Mont 
Blane. 

Favre's ACCUMULATOR. 

This apparatus can now be seen at the offices of 
La Force et la Lumitre Company, 446, Strand, 
W.C., where a Crossley silent gas engine is 
employed to drive the Gramme dynamo-electric 
machines charging the cells. The form of cell now 
manufactured is rectangular, and it weighs, with 
the solution, about 501b. Four of these cells fully 
charged are reckoned to work a sewing machine six 
hours a day for a week by the aid of a good 
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electric motor. Eight cells are estimated to drive 
a vehicle with two passengers during six hours, 
and double that number to convey four passengers 
forthe like time. It is further calculated that forty 
cells will drive an omnibus containing twenty- 
four passengers during a space of three hours, 
and that sixty will propel a tramcar with forty 
passengers for the same period. The cost of 
recharging a battery is now about 2}d., but it is 
expected that this will shortly be reduced to 1d. 
The power of the batteries is beautifully dis- 
played by a number of incandescent lamps fed from 
them on the premises ; and the absolute steadiness 
of the light demonstrates the regulating action of 
the accumulators on the currents. 
Pvusiic BUILDINGS IN THE ARGENTINE REPUBLIC. 
The Government of the Argentine Republic has 
issued invitations for competitive designs for a 
series of public buildings of an extensive and costly 
character. These buildings comprise a palace for 
the legislative assemblies, to cost about 56,000/1.; a 
Catholic cathedral, to cost 58,000/.; a Palais de 
Justice, 26,000/.; a Government building, 22,000/.; 
and an Hotel de Ville, also to cost 22,000/, Each 
of these buildings is to stand upon a separate piece 
of ground 328 ft. square, and be surrounded with 
streets about 70 ft. in width, so that their archi- 
tectural features will be prominent on all sides. A 
commission has been nominated by the Argentine 
Government to receive plans and specifications up 
to the 6th of November next. The drawings must 
comprise, besides the general plan to a scale of 5 
millimetres to the metre, plansof the different stories, 
elevations, and transverse and longitudinal sections 
to a scale of 1 centimetre to the metre. The 
design approved by the commission for each of the 
buildings will receive a prize, as follows: 600/. for 
the Legislative building; 480/. for the church; 4407. 
for the Palais de Justice; 360/. for the Govern- 
ment building; and 280/. for the Hotel de Ville. 
Designs and specifications will have to be delivered 
to the various Argentine consulates on or before 
the 26th of September, too early a date we imagine 
to encourage much competition. 
THE 
The facts concerning this lamentable accident 
are not yet so clearly elucidated as to justify much 
comment on the occurrence at the present moment. 
It appears that on the afternoon of Tuesday last 
an express from Liverpool, due at Blackburn at 
five minntes past three, had arrived punctually, and 
was standing in the station. A Pullman car had 
to be detached from the train, and a shunting 
engine was being coupled to it when the express 
from Manchester, due at Blackburn at 3.14, ran into 
it ata high speed, some 30 or 40 miles an hour, it is 
stated. The twoengines were locked together, and 
the force of the collision was transferred to the 
trains behind, the worst damage apparently having 
been done to the Manchester express, two carriages 
of which were completely wrecked. Several of the 
passengers in the standing train, alarmed by the 


SLACKBURN COLLISION. 


he 
excitement on the platform created by the approach 
of the express, left their seats, and so narrowly 
escaped, but five persons have lost their lives, and 
many have been injured in consequence of the colli- 
sion. It has been stated that the Manchester express 
was only partially fitted with the Westinghouse 
brake, that is, two or three carriages were fitted, but it 
is evident that had the whole train been furnished, 
the disastrous collision could not have been averted, 
if it be true that the driver only applied the brakes 
within thirty yards of the station. Several 
important points present themselves for considera- 
tion in connexion with this wretched business. 
Was the standing train protected by signal? Are 
drivers permitted by the company to approach a 
station at so high a rate of speed as that which 
caused the accident? Was the train properly fitted 
with continuous brakes, and if so, did the driver 
know how to control them? Probably these and 
other questions of high public importance will be 
answered at the coming inquiry. 


Tur Bat.ey Boiter Exp.osion. 

The result of the Treasury prosecution in the 
matter of the Batley boiler explosion will not be 
regarded with satisfaction by those boiler users, too 
numerous a body we fear, who, like Mr. Hirst, are 
working steam generators entirely unfit for the 
purpose, and a source of constant peril. The 
circumstances of the Batley boiler explosion will be 
fresh in the minds of our readers. Thomas Hirst, 
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proprietor of the New Brighton Mills at Batley, ! mileage of the company has been s!i shtly increased 
purchased in 1871 a nearly worn-out boiler, built |in the five years, but this does not show the full 


in 1855 for a pressure of 50 lb. to the inch, and |cause of the change. 


For in 1875 every mile of 


worked it for some years at pressures varying from | railway at work paid 70/. for rates, taxes, and duty, 


50 1b. to 70 Ib. 


In 1879 he discontinued its use for |and now every mile pays 8/. 


There is therefore 


furnishing power, but employed it for warming | great ground for the complaint which is being put 


purposes, and to insure ol taining full duty from it, 


he allowed the safety valve to be loaded with an extra 


28 lb. weight. Of course the boiler exploded, and 
besides the damage done to Mr. Hirst’s own 
property, damage amounting to 2000/. or 30001, an 
incident of no importance, three of his workmen 
were killed, and for this he was tried, and most 
rightly condemned to twelve months’ imprison- 
ment. Mr. Hirst is the first boiler owner who 
has been charged with manslaughter, but he is not 
by any means the only culprit who has thoroughly 
deserved arraignment and punishment. Probably 
no prosecution that kas ever been pushed to a 
successful issue will have had so useful an effect as 
the one in question. Careless boiler users will now 
realise thoroughly that their neglect may, at any 
moment, develop into a crime, and a crime that may, 
with such a precedent, carry with it disastrous effects 
to themselves, and ignorant boiler users with a fear 
of incarceration before their eyes will probably do 
all in their power to prevent such an undesirable 
seclusion. It may be safely assumed that no boilers 
belonging to Thomas Hirst will ever again explode 
through negligence, and we believe that the future 
records of explosions will be favourably affected by 
the action of the Treasury. 
Evectric LigutTinG IN MINEs. 

The Earnock Colliery, near Hamilton, North 
Britain, was this week partially lighted by the 
Swan electric lamp, the success of this preliminary 
trial being such, that a complete installation will 
doubtless be made immediately. At present only 
twenty-two lamps have been connected, of these 
sixteen are fixed, and the remainder are portable. 
An A Gramme dynamo-electric machine, driven by 
an engine also employed for a circular saw, sup- 
plies the current ; the machine is 200 yards distant 
from the pit-head. The conductors employed are 
as follows: From the dynamo machines to the pit- 
head there is a $in. copper rope, bare, and carried 
on poles by porcelain and vulcanite insulators. 
Down the shaft the cable is made of nineteen 
No. 22 copper wire, insulated by gutta-percha, taped, 
and tarred, and enclosed in a galvanised iron tube 
sin. in diameter. The wires leading to the lamps 
are of No. 14, 16, 18, or 22, according to the length 
of lead. The length of circuit is about two miles. 
The fixed lamps are suspended from the roofs of 
the galleries, and are protected by strong glass 
globes, fitted with reflectors of silvered c»pper ; 
the portable lamps are attached to long flexible 
conductors for convenience of shifting ; they are 
enclosed in very strong glass lanterns, which are 
protected by wire guards. These lamps may be 
hung at any convenient place, or may be set on 
the ground. The Earnock Colliery is not a fiery 
mine, but the lamps, switches, and contact makers 
are all arranged as if they were to be used where 
gas was prevalent, everything being made quite 
air-tight so as to make the communication of a 
spark to the air in the mine quite impossible. A 
number of gentlemen were invited to inspect the 
system at work in the colliery on Tuesday last, 
when several blasts were made without in any 
degree affecting the steadiness of the lights. It 
may be mentioned that photographs of about sixty 
visitors were taken in the mine by means of the 
light. The work was carried out by Messrs. D. 
and G. Graham, of Glasgow, under the charge of 
Mr. Alfred R. Bennett. 


Raitway Taxation, 

At the recent meeting of the Metropolitan Dis- 
trict Railway Company, the chairman drew marked 
attention to the pressure of the Government duty 
and of imperial and local taxation on railways, and 
stated the startling fact that about 22 per cent. of 
the income of that company is paid over to the 
Crown and to the local tax and rate collectors! 
The pressure of taxation has been felt very greatly 
by the metropolitan lines, but it is also shown on 


others. 








forth by the railway companies—that they are being 
increasingly taxed, and that they receive no addi- 
tional benefit from that taxation. In regard to one 
of the modes in which that taxation is levied—the 
unfair duty which the railways pay and which is not 
levied upon the tramways that at times run beside 
them—it is to be hoped that the directors of the 
railways who have seats in Parliament will press 
their claims upon the Exchequer in the next few 
months, for there are indications that the next 
Budget will be one of those pleasant ones that are 
based on tax remissions. But in regard to the 
growing local taxation, there is reason to fear that 
the companies will have to fight it out on the old 
lines of contesting new assessments. The only other 
alternative that they have is to keep a strict watch 
over the methods of expenditure of the bodies to 
whom they pay taxes, and thus to minimise the 
sums that the latter spend. It would be a public 
benefit if some large and powerful body would 
undertake such duties, and it may be that the 
growth of the local taxation will force that duty on 
to the railway companies which contribute 
largely to the local rates. 
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Tue Late CoLtonent Mitxer Roperts. 

The United States has recently lost one of her 
best known and representative civil engineers— 
Colonel W. Milner Roberts—who died of typhoid 
fever on the 14th of last month in Rio Janeiro 
Colonel Roberts was born in 1810, and commenced 
active work as a chainman at the age of 15 on the 
Union Canal. Three years later he was appointed 
executive engineer of the most difficult section of 
the Lehigh Canal, and afterwards he became assist- 
ant engineer on the Philadelphia and Columbia 
Railroad, the forerunner of the Pennsylvania Rail- 
road. In this capacity he laid out the Portage 
section of the line over the Alleghenies, and after 
the completion of the railway to Columbia, and of 
the State Canal to Pittsburgh, he was appointed 
engineer of the Monongahela Navigation Com- 
pany, for which he laid out and executed a large 
amount of important work. The Eric extension of 
the Pennsylvania Canal wasalso carried out chiefly 
under Colonel Roberts’ supervision, especially the 
section from Newcastle to Erie. In the early 
development of the American railway system 
Colonel Roberts played a considerable part. The 
Sunbury and Erie line, now the Philadelphia 
and Erie, was built by him, and the Allegheny 
Valley Railroad as far as Kittaning. The Ohio 
and Mississippi Railway, and the Iron Mountain 
toad in Missouri were also his work. A very 
important position held by Colonel Roberts was 
that of chief engineer to the Ohio river improve- 
ments, and about 25 years since he left the United 
States to undertake the construction of railway 
works in Brazil. After a prolonged stay in South 
America, Colonel Roberts returned to the United 
States, and became more or less intimately asso- 
eiated with some of the most important engineering 
works in progress there, amongst others, he was 
appointed enginecr-in-chief of the Northern Pacific 
Railway, associate chief-engincer of the St. Louis 
sridge, and later a member of the Mississippi Jetty 
Commission. In 187), when he was president of 
the American Society of Civil Engineers, Colonel 
Roberts was invited by the Emperor of Brazil to 
return to Rio Janeiro and occupy the position 
of chief engineer of public works, an appoint- 
ment carrying a salary of 5000/. a year. This 
position Colonel Roberts occupied at the time of 
his death. 


Tuk CONSERVATION OF ELECTRICITY. 
Almost simultaneously Professor Sylvanus P. 
Thompson and M. Lippmann have enunciated the 
doctrine of the conservation of electricity, and 
the former in an able paper communicated to 
the Philosophical Magazine for July discusses the 
whole subject. According to his view, electricity 


One instance will show this very clearly. | belongs to a category by itself ; it is neither matter 


In the year 1875—only six years ago—the Midland | nor energy; but just as there is a conservation of 
Railway Company paid for rates, taxes, and|energy, so is there a conservation of electricity. 
Government duty, 82,724/., but for the last half- | Electricity constantly tends to a uniform distribn- 


year it has paid not less than 120,570/., and that | tion through space ; 


it does not possess mass, while 


in five years there has been the startling increase of ‘at the same time it possesses a quality correspond- 


37,0007, to the sums paid. 





It is true that the ing to elasticity, and can become the recipient of 
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energy of both kinetic and potential forms. 
Hence it can answer the functions usually postu- 
lated of the so-called “ether of space,” the 
existence of which is assumed on the one hand by 
Young and Fresnel for the purpose of explaining 
physical optics, and on the other hand by Clerk 
Maxwell for the purpose of explaining the pheno- 
mena of electric and magnetic actions at a distance. 
Further, the existence of such a medium consisting 
of self-repellent extra mundane corpuscles was 
assumed by Lesage in order to explain universal 
gravitation, an explanation which would still hold 
were it supposed that the ultimate atoms of matter 
are impenetrable to electricity. It would also 
appear that electricity thus uniformly distributed 
through space would exercise a definite pressure 
throughout space, such has been attributed to the 
ether by Mr. Tolver Preston in his work the 
“ Physics of the Ether,” and his articles on the 
“Origin of Motion,” originally published in our 
columns. Mr. Preston employs this pressure to 
account for the phenomenon of cohesion, and Mr. 
J. Macfarlane Gray accounts for certain pheno- 
mena of thermo-dynamics on the same hypothesis. 
In the opinion of Professor Thompson, therefore, 
this ether ought properly to be called the electricity 
of space. Electricity, he argues, fills all space ; its 
inequalities of distribution, where electro-kinetic 
forces have done work upon it, result in placing more 
of it at certain points and /essat others, or in other 
words, in giving it a + and a —distribution. Its 
flow resembles that of an incompressible fluid ; its 
centrifugal force gives rise to the rotary pheno- 
mena of electro-magnetism and magneto-optics; its 
vibrations are radiant light and heat. ‘Just as the 
air can take up the vibrations of a distant tuning- 
fork, and can convey them in waves to a near one, 
and set it in motion, is tuned to the right note, so the 
electricity of space can take up the vibrations of a 
molecule of sodium in a distant star, and can convey 
it in waves to a molecule of sodium in our labora- 
toriesand cause it to vibrate—the energy of the 
waves in the intervening space being alternately 
electro-kinetic and electro-potential in form. The 
so-called actinic rays are but vibrations of a higher 
frequency in the electricity of space.” Finally, 
Dr. Thompson concludes from the innumerable 
analogies between the diffusion of heat and of 
electricity that as the rate of loss of charge in 
resinously electrified bodies is greater than that of 
vitreously electrified bodies, the state of resinous 
electrification corresponds to that of excess, or in 
other words, is a true plus electrification, and this 
is the electrification of our earth relatively to sur- 
rounding space. 








FOREIGN TECHNICAL LITERATURE. 

A paper in the Scientific American (New York, 
July 23) gives a description of the various fulminating 
compounds and the methods of their manufacture. 








The second July number of Dingler's Porytechnisches 
Journai (Augsburg) has descriptions of the newest im- 
provements in winding engines, Meier's removable firebox 
for the boilers of portable engines, Sangensiepen’s boiler 
feed apparatus, and a number of other interesting papers. 





The Revue Industrielle (Paris, August 3) states that 
the American cotton belts which have been lately intro- 
duced into France have been received with favour, and 
they are considered superior to leather, whilst costing 
considerably less. A number of these belts, it is said, 
will be used at the Electrical Exhibition, 

The Giornale dei Lavori Pubblici (Rome, July 27), in 
one of its notices of the Milan Exhibition, mentions the 
new rails shown by the Meridionale Company, double 
the length of those in use by other Italian railways. 
These are 12 metres long, a little over 39 ft., and give a 
great advantage in economy, as well as evenness of 
motion. The same paper mentions, but not with much 
confidence, that the St. Gothard Tunnel is expected to 
be completed in September. 








The Moniteur des Intéréts Matériels (Brussels, August 
7) says that M. Cabany, of Malines, has secured a large 
order for Westinghouse brakes for the Paris-Lyon- 
Méditerranée Railway ; and that the Société Cockcrill 
has undertaken a contract for the supply of fifteen loco- 
motives and tenders for the Orleans Railway. The 
latter firm is said to have on its books at the present 
time, orders to the extent of 23,000,000 francs. It is 
stated that the Société des Forges de Saint Nazaire has 
decided upon laying down a train of rolls on the Lauth 
and Déby system, which will enable them to turn out 
steel ship plates at one heat. 





La Métallurgie (Paris, July 27) publishes an offivial 
report from the French consul at Tiflis upon the newly 
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developed working of manganese in the Caucasus. Be- 
tween January 4and September 18 of last year, accord- 
ing to the Custom House statistics, 171,000 puds 
of this mineral were conveyed by rail from Tuirilla to 
Poti for shipment. The deposits are very extensive, 
and the quality extremely good, analysis showing from 
92 to 96 per cent. of pure manganese. The ore is very 
easily got, a few strokes of a pickaxe being often suf- 
ficient to lay it bare. The first attempts at working 
this mineral were made in 1879. A company has been 
formed for carrying it on, bnt will meet with great 
difficulties from the bad state of the roads, which render 
the transport of the ore an expensive business. 





La Nature (Paris, July 16). In this number is a 
short paper by L. Baclé, “On Railway Permanent Way,” 
in which he remarks that the number of sleepers required 
for the construction of new lines, and the renewing of 
worn-out sleepers on existing lines, necessitates the 
destruction of 700 trees per day, in France alone. This 


he considers of sufficient weight to be a strong argument | 


in favour of the employment of iron sleepers, but he | 
believes that none of the systems yet introduced are 
satisfactory. His great objection is, that the iron will 
not fix itself firmly into the ballast, as is the case with 
wood, and that in consequence it is impossible to con- | 
struct a perfectly solid track with the former. The| 
Haarmann longitudinal system i3 the one which he pre- | 
fers ; but even this, in his opinion, is far from fulfilling 
all the requirements of a sleeper to satisfactorily super- 

sede wood. The same writer has a paper on electro- 

semaphores in the issus of July 23, specially describing 
the system invented by MM. Lartigue and Jesse, which 
is in use on the Chemins de Fer du Nord and d’Orléans. 





The Elektrotechnische Zeitschrift (Berlin, July) gives 
a detailed account, with diagrams, of the system 
employed on the Black Forest Railway, in Baden, for 
registering the speed of the trains. A paper by Dr. 
Schondorff, of the Heinitz Collieries, on the subject of 
the locking of safety lamps is of much interest. The 
writer, after reviewing the various methods of render- 
ing it impossible for pitmen to tamper with their lamps, 
comes to the conclusion that the means ordinarily 
employed have proved unsatisfactory. He proceeds to 
describe the Bidder fastening. In the bottom of the oil 
reservoir is fixed a piece of iron, with a wire on its 
movable end. The wire passes through the reservoir, 
and fits into a socket in the screw ring which connects 
the upper and lower parts of the lamp. When this is 
in position, it is impossible to open the lamp. It is held 
up by a spring, which may be made so strong as to be 
immovable by any means at the miner's disposal ; but 
when the lamp is connected with the pole of the powerful 
maguet, the spring is drawn back, and withdraws the 
wire from the socket and the ring, which can then be 
unscrewed. Dr. Schondorff has made several improve- 
ments on this arrangemert, which are fully described, 
with perfectly successful results. 

Glaser’s Annalen sir Gewerbe und Bauwesen (Berlin, 
July 15) describes the steam carriage designed by Herr 
Thomas, railway superintendent at Mainz, which has 
been in use for over a year on some of the least frequented 
portions of the Ludwig Railway in Hesse. The engine is 
placed at the front of the carriage, and has cylinders of 
Sin. diameter, driven by an ordinary locomotive boiler, 
placed crossways on the carriage. The consumption of 
coal is from 4} 1b. to 6 1b. per mile, according to the 
gradient. Suflicient coal can be carried for about 150 
miles, and water for 40 miles. The carriage runs on six 
wheels, the two front ones being the driving wheels. A 
steam brake can be applied by the engineer, with whom 
the conductor communicates by means of a speaking 
tube. The carriage consists of two stories, in the lower 
of which are twenty seats, first and second class, and 
twenty third class, whilst the upper story (which is 
reached by a staircase) has accommodation for forty 
more third-class passengers. There is a compartment 
for baggage, a conductor’s box, and boxes for , mails. 
At the trial this carriage travelled smoothly and safely 
at 40 miles an hour. The cost of its construction was 
1375/.: and it is considered that this system might be 
advantageously employed on almost all railways for local 
traffic. 





g 





The Révue Industrielle (Paris, July 6), gives a curious 
instance of the spontaneous galvanisation of an engine- 
piston, which took place at Cette, Hérault. The boiler 
having become much incrusted, some scraps of zine were 
introduced to loosen the coating. Several days after- 
wards, the piston began to work with difliculty ; when it 
was taken out, it was found to be covered with a thick 
coating of copper. This is supposed to have occurred 
from the yarticles of zine cariied with the steam into the 
copper steam-pipes forming a number of minute galvanic 
elements in combination with the copper; the vibration 
of the piston then attracted the copper molecules to 
itself, whilst the heat and the electric properties of the 
steam are considered to have facilitated their attachment 
to it. 

The same paper, under date of July 13, refers to a 
note issued by the Belgian Minister of Public Works to 
chief engincers, on the subject of the resistance of boiler- 


| tubes and the various methods of strengthening them. 
Particular importance is attached to the inspection of the 
boilers after cleaning out, in order to discover if any of 
the parts have bent or given way. 

A description and diagrams are also given of a 50-ton 
| Steel derrick, designed and constructed by Claparéde et 
| Cie., for use in the French marine arsenals, 

The number for July 20 contains a paper read by Dr. 
Stapfer before La Société Scientifique et Industrielle de 
Marseilles, on the use of vapours other than steam as 
motive power. After giving tables showing the most 
satisfactory results obtained by steam, ether, and alco- 
holic vapour, he expresses the opinion that chloroform is 
by far the most suitable substitute for water; but even 
supposing that its present cost could be much reduced, 
|no economy would result from its employment, water 
| being thus left as the best and most economical source of 
vapour. 














|ON IRON AND STEEL AS CONSTRUCTIVE 
MATERIALS FOR SHIPS.* 
By Mr. Joun Price, of Jarrow. 
THE object of the present brief paper is to bring into 
greater prominence than has hitherto been done, the ques- 
tion as to whether it is more economical, for commercial 
purposes, to build vessels of steel rather than of iron. 
This subject has already received considerable attention, 
but probably not precisely in its relation to the class of 
vessels chiefly built in the Tyne district, which are 
essentially cargo carriers. The author will at once assume 
that a vessel, whether a sailing vessel or a steamer, has, 
commercially considered, two functions; firstly, to carry 
her cargo safely and efficiently, and, secondly, to carry it 
remuneratively to her owner. It is not pertinent to the 
present inquiry to consider the first of these functions 
further, it being of course gran as a necessary condition 
to the second. The iron vessel will therefore be taken as 
the standard of comparison, both as to cost and sufficiency 
of structure. The question really is, which of the two 
descriptions of vessels—steel or iron—can be shown to be 
the best investment. If we further narrow the question, 
it takes this form, in which of the two vessels, taking the 
dead weight or cargo-carrying capacity into account, can 
the ton of dead weight capacity be got at the lowest cost ; 
for, as this is the unit upon which the ship’s earnings are 
based, it must also be the unit upon which the cost is 
estimated. 
The company with which the writer is associated has 
recently built a vessel of the general description given in 
the Appendix ; and it is proposed to take this vessel, as 
built of iron, for comparison with a similar vessel, but 
built of steel, so far as it is practicable to adopt steel 
instead of iron in her construction, thus securing the 
reduction allowed from the iron scantlings in use. The 
reductions take effect only on the material forming the hull 
of the vessel ; and it will be seen from the particulars of 
the iron vessel in the Appendix that this material amonnts 
to 1179 tons. From the similar yarticulars relating to the 
steel vessel, it will be observed that the equipped weight, 
which in the iren ship is 1740 tons, is 1614 tons in the steel 
vessel (after allowing for the difference of weight between 
equal volumes of iron and mild steel) ; the difference being 
| thus 126 tons. This difference will also be found in the 
dead weight carrying capacity, on 22 ft. mean draught. It 
is only by increasing the dead weight carrying capacity 
that any commercial advantage is secured by the owner, in 
adopting steel instead of iron. This is a point upon which 
there is no question, assuming, of course, that the iron ship 
is in every way a structure fitted for her purpose. We 
have, therefore, to inquire under what conditions this 
126 tons of additional dead weight capacity has been 
obtained. 
In the first place, in water ballast trim, the steel vessel 
would draw 6in. less water. To put her down, therefore, 
to the same draught as the iron vessel would require her 
tanks to be increased in dimensions; and, to preserve the 
same trim, this must mean increased height of tank. As 
shown in the Appendix, the additional weight of material 
used in raising her tank to this height would be 8 tons, 
which would reduce the available additional dead weight 
from 126 to 118 tons. The effect of this increased water 
ballast accommodation would further entail the loss of 
2900 cubic feet of stowage capacity, equal to 64 tons of 
stowage capacity, at 45 cubic feet to the ton. 
The next and most important condition, under which the 
net increased dead weight capacity would be obtained, arises 
from the higher price that would be paid for the steel, as 
; compared with the iron used in the construction of the hull. 
Before entering upon this, it may be well to state that the 
reduction of weight, estimated as due to the use of steel, is 
14 per cent. of the weight of the iron vessel, which is about 
the largest rate of reduction found attainable in practice, 
as recently stated by an eminent Clyde shipbuilder, who has 
| built a very large amount of steel tonnage. The increased 
cost of the hull is shown in the Appendix (with the addi- 
tional cost of the extra water ballast required, namely, 
8 tons at 91. 12s. 6d. less discount, and labour at 3/. 2s. 6d. 
per ton, total 1001.) to be 27601. ; or at an average rate for 
the 118 tons extra dead weight capacity of 231. 8s. per ton. 
Now we may assume with perfect safety that the iron 
steamer, such as is described in the Appendix, could be 
built and equipped ready for sea, including all cost of 
engines, boilers, &c., for 10/. per ton of dead weight 
capacity. This would make her price for 3235 tons dead 
weight capacity to be 32,3501. Add to this 2760l. for the 
extra cost if the vessel is built of steel, and we hare 
35,1101. as the cost of the steel vessel, for a dead weight 
carrying capacity of 3353 tons. This shows the average 
cost per ton of dead weight to have been increased from 101. 


* Paper read before the Institution of Mechanical Engi- 
neers at Newcastle. 
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to 101. 9s. 6d., or an increase in the entire cost of 4} per 
cent. In this example, therefore, we have, in addition toa 
loss of nearly 2 per cent. of cubic capacity, an enhanced 
cost of 4} per cent. per ton of dead weight capacity. __ 
The question of using steel is sometimes considered diffe- 
rently. It is said that the increased dead weight so 
obtained is a gain of dead weight capacity, which does 
nothing but earn money, and againsc which no current 
charges need be brought, since it is obtained by a simple 
change of material in construction ; and that at an assumed 
freight, which must be all profit, it will quickly pay for 
its acquirement. The cost, however, of this increased 
dead weight is seen to be 231. 8s. per ton, whereas the dead 
weight in the iron ship is acquired at the rate of 101. per 
ton. It would appear at first sight to be a complete 
answer to what has been said about this earning property 
of the acquired dead weight, to point out that the same 
effect can be obtained by increasing the dead weight 
capacity of the iror vessel at 1U/. per ton, instead of 





231. 83., the cost of the same in steel; with precisely the same 
property of earning, and immunity from current expenses, 
and with the additional advantage that the propelling 
ower can be relatively increased at the same rate per ton. 
f however the latter advantage were dropped, increased 
dead weight capacity could be acquired in the iron vessel 
for about $l. per ton. This appears nevertheless to de an | 
entirely fallacious way of looking at the matter. The cost 
per ton of dead weight capacity should be calculated on 
the total tonnage, not on the excess. An owner as a 
carrier has chiefly to consider the total cost of his carrying 
capacity, and whatever be the unit basis of his calculation, 
the total cost is the aggregate of the average cost per unit. 
The question an owner asks himself is, ‘‘ What will this or 
that ship cost me per ton of dead weight‘? This has 
been shown to be 4; per cent. less in the case of the iron 
ship than in that of the steel; and as a purely business 


matter, the fact that a smaller sum is invested for the | 


same net profit would appear to place the iron sailing or 
steamship, at present, in the more advantageous position 
as an investment. There is only one condition under which 
an owner can be placed, where the adoption of steel at its 
present cost, can be attended with any advantage ; and that 
is where his dimensions are absolutely limited by the con- 
ditions of his trade. That condition, however, may be said 
to exist hardly anywhere in the ordinary carrying trade. 
APPENDIX. 
Particulars of Steamship taken for Comparison. 

Flush deck, with full poop for captain and officers’ cabins, 
bridge house over engine and boiler space, with cabins | 
under for engineers—topgallant forecastle for crew and | 
stokers, iron main deck, wood upper deck, hold beams wide 
spaced, water ballast in double bottom (McIntyre’s plan), 
in after hold, through engine and boiler space, and 20 ft. 
into main hold, deep ballast tank to main deck in after 
hold, Class 100 A. Lloyd’s, three decks. 


Dimensions. 


ft. in. 
Length over all ... ; a 300 0 
a between perpendiculars ove 290 0 
Breadth moulded... ; eee = 37 0 
Depth moulded ... is —_ — 25 9 
» of hold , we oni 24 6 
tons 
Gross tonnage 2285.24 
1494.75 


Net tonnage ‘ a ‘ 
Comparison between Quantities for Iron 
Respectively. 


and Steel 











= Iron Vessel. Steel Vessel. 
Total equipped weight one , 1740 tons 1614 tons 
dead weight on 22 ft. mean 
draught eee see on 3235 1 
Gross weight of plates “oe ” 799 713 
* * angles and packing 380 340 
Total weight of iron or steel in hull 1179 1053 
Weight of water ballast in double 
bottom ose sos eee 270 270 
Draught in ballast with double 
bottom full . ese ove --- 10 ft. Sin.mean 10ft 2io.mean 
Cubic capacity of hold and betweer 
decks 57.000 eub. ft. 157,000 cub. ft 


Height of double bottom in steel 
vessel (to have the same draught 
in ballast as iron vessel, not in 
cluding deep tank) ... 





Weight of ballast in double bottom 
about 3 it. l0in. deep wn ose 388 tons. 

Extra weight of steel in above tank 

Cubic capacity of holds, with doub) 
bottom raised 3 ft. 1” in. from toy 





of keel... 154,100 eub. ft, 
COST OF CONSTRICTION, 
Tons, £ s.d £ sa £ sd. 
Iron plates 799at6 0 0 less2}p.c.| 4,674 0 
» angles 2 
paching 380at5 100 2037 5 0 exe 
Steel plates 7lsat9 12 6 an . 6691 1 0 
» angles 292at9 12 6 os 2740 5 0 
bulb 23at9 00 mn ose 20116 6 
+ packing 25a:5 50 Po 1277 19 0 
Labour 3,684 7 6 3.295 10 0 
Total cost a eco ose --| 1039515 6) 13.05611 6 
Deduct iron from steel 10,395 15 6 
Extra cost of steel vessel 2,600 16 0 





Coat Dust 1n Mints.—It is thought that the presence of 
a large mass of dry coal dust in the Albion Mine, Nova 


| Committee of the Society of Arts. 





Scotia, has much to do with a disastrous explosion which 
occurred there on November 12, 1880. The urgency of 
paying more attention to this subject is becoming more and 
more obvious from year to year. 


THE PATENT LAWS. 
To THE EpIrorR OF ENGINEERING. 

Str,— With reference to the leading article on ‘‘ Examina- 
tion of Applications for Patents’’ in your issue of the 15th 
July, will you allow me to cordially endorse the sugges- 
tions it contains? I was connected with the patent there 
specially referred to, viz., the well-known Field boiler tubes, 
and so knew how essential to success was the addition of 
the trampet mouth to the inner tube. Yet, it is not at all 
improbable that, if the proposed examiners had the power, 
they would have refused to grant the above patent, in 
view of Perkins’ patent, and also of the illustration you 
refer to in the Mechanic's Magazine. At the same time, 
according to your proposal, both the public and the inven- 
tor would have all the advantage of the information dis- 
covered by the examiners while neither would have cause 
of complaint. 

Mr. Worssam in his letter you published in a recent 
issue again refers to the proposed petition to Government, 
and as he expresses the hope that his letter may at any 
rate draw from some of your readers an expression on the 
subject, permit me to say that, having had considerable 
experience in patent matters, and having examined Mr. 
Anderson’s Bill, as well as Mr. Worssam’s proposals in 
relation to it, I think the latter cannot be too strongly 
urged upon Government and members of Parliament. 1 
hope, Sir (doubtless with many others), that after having 
done so much towards patent law reform, you will yet see 
your way to taking the lead in getting up this proposed 
petition. I am, Sir, yours faithfully, 

HENRY WARD. 





To THE EDITOR OF ENGINEERING. 

S1r,—As an inventor | am glad you have so carefully 
watched the patent question, and in particular that you 
have pointed out the serious danger of permitting to 
become law any such measure as that proposed by the 
i ‘ It seems to me that 


| the members of this Committee have failed to fully realise 


the great difficulties attending a just decision on matters 
of great consequence, and that the suggestions they make 
to the effect that cases of revocation and cases of infringe- 
ment should be tried by the same Commissioners who 
granted the patent, and may be, endorsed an examiners’ 
adverse judgment upon it, is utterly impracticable, and is 
alone sutticient to insure condemnation of the Bill by men 
of common sense who at all understand the question, and 
particularly by owners of existing patents that bave been 
granted under a very different condition of things, but whose 
patents would, under this new Bill, soon be at the mercy 
of these newly-appointed, and therefore far from well- 
seasoned Commissioners. 
I am, Sir, yours obediently. 
W. W. Bipputps. 
Parliament-street, Westminster, 5.W., Aug. 9, 1881. 


To THE EDITOR OF ENGINEERING. 

Str,—I have read with interest your article in last 
week’s issue on the Society of Arts Patent Bill. I have 
carefally perused this Bill, and have come to the conclusion 
that the chief defect is that on which you lay so much 
stress, viz.: ‘‘ That far too much power is proposed to be 
given to the (Commissioners).”’ I don’t at all like the idea 
of all these endorsements of patents and specifications. 

As to the fees, Iam strongly of opinion that annual pay- 
ments are much the best so long as the amount is moderate. 
I also think it should not be a matter for the Commissioners 
to decide whether a patentee should be allowed the benefit 
of grace for payment of his patent fees; a heavy fine is 
preterable, as the patentee then knows what he has to 
undergo in case of negligence or oversight. Let the Com- 
missioners return the fine if it is subsequently discovered 
that circumstances warrant them in doing so. As to 
the compulsory license and revocation clauses it occurs to 
me when looking at these in connexion with other clauses, 
that, taking out a patent under the Bill in question, would 
mean the entering upon a period of seventeen years’ quasi 
legal proceedings, and I expect the Commissioners would 
in the end become very disagreeable, and the patentee be 
disgusted and possibly ruined. 

Yours truly, 
Samvet WorssaM, Assoc. M.I.C.E. 

King’s-road, Chelsea, S.W., August 2, 1831 


NOTES FROM THE SOUTH-WEST. 

Bristol and South Wales Railway Wagon Company 
(Limited).—The half-yearly meeting of this company was 
held at Bristol on Tuesday. Colonei Savile presided. The 
report was taken as read. ‘The chairman said it was 
always pleasing to meet the shareholders with a report 
declaring a 10 per cent. dividend. It was eighteen years 
since the company first declared a 10 per cent. dividend, 
and they had never since that day paid a less dividend, and 
that through good times and bad times. A dividend at the 
rate of 10 per cent. per annum free of income tax was 
carried, and it was agreed that 750/. should be carried to 
the contingent fund account, and 25Vl. to the deprecia- 
tion fund. 

The Severn Tunnel.— During the past five months about 
270 ft. of the permanent tunnel under the Severn have been 
completed, and a total length of 530 ft. of the arch of the 
tunnel has been formed under that part of the river, 
known as the Salmon Pool, to the westward of the sea- 
wall shaft. 

New Works on the Great Western Railway.—A vote of 
the proprietors is requested for the following expenditure. 
Doubling the Wilts, Somerset, and Weymouth line, between 
Witbam and Maiden Newton, 14,00Ul.; Paddington new 
offices, and enlargement of station, 20,00Ul.; Plymouth 
Docks additional accommodation, 80001.; Swansea East 
Dock coal tips, 15,00u7.; Tilehurst new passenger station, 
30001. ; total 60,0001 





Bristol Port and Channel Dock Company.—An extra- 
ordinary meeting of the shareholders was keld on Tuesday 
at Bristol, Mr. C. Nash presiding. A resolution was unanj- 
mously adopted authorising the directors to issue 100,000] 
Debenture B. Stock, to bear interest at the rate of 6 per 
cent. perannum. The chairman said a portion of this new 
capital was required for new works which were in progress 
Only a small portion would be issued for some time to 
come. 


Newport.—The tone of business here remains healthy 
and in both coaland iron there continues to be a fair 
amount doing. With regard to steam coal the demand 
appears to be well sustained, and instances frequently 
occur of shippers being obliged to decline orders, unless at 
prices sufficient to cover them against possible loss from 
demurrage. 


Taff Vale Railway.—At the forthcoming meeting of the 
proprietors of the Taff Vale Railway Company, the direc- 
tors will recommend a dividend for the last half-year of 
10 per cent. per annum, together with a bonus of 6 per 
cent. 


Swansea Tramways Company (Limited).—This company 
has declared a dividend upon its share capital at the rate 
of 2 per cent. per annum. The materials for the Cwmbwria 
extensions have now been delivered, and the works begun, 
and it is anticipated that this extension will be opened by 
the middle of September. 

Swansea.—The clearances both of steam coal and patent 
fuel at Swansea last week were considerably above the 
average, but there has been no improvement in pric 
In the metal department the improved tone recent 
observable has been well maintained. 


iy 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLxesBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was ; 
large attendance on ’Change at Middlesbrough, but business 
was flat. No. 3 Cleveland pig iron could be bought at 
36s. 9d. per ton, although there were makers who refused to 
sell at less than 37s. per ton. It was found that Messrs, 
Connal and Co., the warrant storekeepers here, had in 
stock 185,073 tons, which is an increase of 563 tons since 
last Tuesday. In Glasgow they hold 573,821 tons. Many 
of the makers in the Cleveland district are well sold for- 
ward, but it is felt that while the total prodnetion is so 
heavy there is no prospect of prices improving. Stocks will 
certainly increase so long as the furnaces which are in 
operation at present are kept in blast unless there suddenly 
springs up a much better demand. 

The Finished Iron Trade.—There is great activity in 
the finished iron trade, and all the works are in full swing. 
Pricesare firm. Many of the works have orders which will 
keep them occupied for months. The Consett [ron Works, 
which are under the able management of Mr. Jenkins, 
have made a profit on the year of 26 per cent. The com- 
pany intend putting down Siemens-Martin plant for the 
purpose of carrying on a steel trade. Messrs. Bolckow, 
Vaughan, and Co. continue very busy at their Eston Steel 
Works, Middlesbrough, and the Roseberry Steel Works, 
which have been enlarged, are in full operation, and afford 
employment to a large number of men in Middlesbrough. 


2S 


Engineering and Shipbuilding.—Both engineers and 
shipbuilders are very busy. 








THE OLDHAM EVENING Express.—This enterprising 
halfpenny journal, which has been established upwards of 
ten years, has recently connected their establishment at 
Oldham with their office at Manchester with telephone 
wires, through which a large portion of the contents of 
each issue is now transmitted. The work, which presented 
many difficulties, was carried out by Messrs. David 
Moseley and Sons, of Manchester, whose new transmitters 
are employed in the installation. These transmitters work 
with considerable loudness and great clearness of articula- 
tion. 


Tue INTERNATIONAL MEDICAL AND SANITARY F.XuI- 
BITION.—This Exhibition, which was opened on July 16 
by Earl Spencer, will finally close on Saturday, August 13. 
The amount of public interest which it has evoked has been 
very considerable indeed, particularly among the profes- 
sional classes connected with medicine, architecture, and 
sanitary engineering. In addition to the members of the 
Medical Congress, the Exhibition has been visited by the 
oilicers of local boards and other authorities from all parts 
of the kingdom, and the Government of New South Wales 
have appointed a commission to obtain some of the more 
important exhibits for the new Sanitary Museum now being 
established in Sydney on the lines of the Parkes Maseum 
of Hygiene. As some indication of the amount of interest 
which has beea taken in this Exhibition, the first organised 
by the Executive Committee of the Parkes Museum, 
outside its permanent collection at University College, we 
give the following statement of the number of visitors up 
to last Wednesday evening: 








Opening day ees Po ove ni 4,340 
Total daily admissions by payment... 11,973 
», number of season ticket holders... 1,729 
18,042 
Estimated number of members of 
Medical Congress admitted free 1,500 
Estimated number of fellows and other 
ticket holders of the Royal Horti- 
cultural Society admitted free : 2,000 
Total number of visitors from July 16 
to August 10, allowing only for one 
visit by each season ticket holder 21,542 
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~{PPLIGATIONS FOR PATENTS DURING THE WEEK ENDING 
AUGUST 8, 1881, 


In the Cases of Inventions communicated from Abroad 


the 


lialics after the ” Applicants’ Names. 


Nos. | 
Stee. | 
utes. 





3ev0 | 
i 


“ENGINEERING” ILLUSTRATED PATENT RECORD. 


ComprLep By W. LLOYD WISE. 





| J. Hobbs, Brighton. 


| Thompson. AfcMi//an, 
ba 


L. Bensel, Iserlohn 
| Bonneville. 


Manchester. 

| L. Smethurst, Stain- 
land. 

Reddie. Chertemps. 


licwer. mer, 
Thomysin. Jel. 
| A. Mure, 91: ego 7. 


G. Green, Birming- 


| J. Shanks, Barrhead, 
| Mewburn. 


W. F. Schmoele and 


| Rawbone, arebone. 
C. Detrick, Phila- 
delphia. 
| Lake. J/orton. 
P. J. Neate, Lor- 


Names, &c., of the 


Communicators are given in 





NAMES, &o. 
OF oy APPLIUANTS. 


Brydges. Schiltz, 


A. Lamberton, Coat- 
bridge. 


be 
A. “Barclay, Kilmar- 
o Wise. 


& Chavanne, 
T. a and H. W. Swift, 
Abel. 


* saa Inver- 


Guetat 


Wernd!/, 


Baglin 
and Gray, 


W. Neilson, Glasgow. 


Lake. Rupp, Ray, 
and Hassinger, 

J. M. Tyrer, Crosby. 

Lake. Noye, Noye, 
and Noye 


R. Millar, Paisley. 

J. U. Mackenzie, New 
York, U.S.A. 

H. W. blake. London, 
and J. Shepherd, 


C. Reina and G. Betti, 
Milan. 
E. J. Hill, Westmins- 
ter. 
Ww. W. Hughes, Lon- 
A. Lamberton, Coat- 
ridge 
A. B. Cornenter, Clap- 
ton Park. 
Wright and W. 


ea 
Stubbs, Stafford. 
W. Petty, London. 


C. Walton, Bourne- 
mouth. 

Haddan. Telschorwr. 

Kennedy. Poirier & 


Chatouillot, 

C. J. D. Christie, New- 
castle-upon-Tyne. 
A. Lofthouse and R. 
King, Linthwaite, 

Yorks. 
J. Hopkinson, West- 
minster. 
R. Attenborough, 
Reading. 
Justice. Darisou, 


Mills. H. K. and F. 
P.. Thurber and Co 





J. Rogers, Oldham. 


M. P. W. Boulton, Tew 
Park, Oxford. 

Take White 

K. W. Hedges, West- 
minster. 

W. Walton, 

Wirth. 


Lake. 
J. Bland, Londo2. 
H. J. Crawford ard J. 
Lees, Belfast. 
a Amtet- 
F. W. Cottrell, 
_, don 
add an. Babec Lie 


B F 8. «a’Espla 
Twickenham. 


Romiley. 
Pra iter, 


Laskey, 


n 
u 


Lon- 


ham 


Pond 
H. Descours, Paris. 


A. Mols, Antwerp. 





cou. 


ABBREVIATED TITLES, &c. 








ame | 
| 
| 
Gas, hydro-carbon, and other mo-| 


tive power engines. 
-— for hats, and lining socks for) 


ots. 
Road making and traction engines. ! 


Manufacture of ice. } 
Wire fencing. 
1] 


Cranes and excavating machines. 


14 of metals, &c., by the 
wet proc 1] 
Fishplates and rails. 1! s40 


Rolling ecythes and ane curved 
blades, , or plates 

Locks and bolts 

Machines for felting hats, &c. (Com-| 
plete specification), 

Adjusting and 
handles. 


Railway sleepers and securing rails || 3406 | J.F. Walters, London. 

| $407 | Stew: | 
| 3408 | G. Strickland, Val- | 
alta. 


thereto. 
Velocipedes. 
Grinding corn or grain, 


Manufacture of shawls. 

Electrical signalling apparatus, and | 
circuit connexions. 

Steam boilers. 


(Complete specification). 


Machinery for pressing and finish- || 
ing textile fabrics and paper. 

Electric lamps. 

Preserving meat, &c., 
apparatus therefor. 


| 


* 


| $411 


Nos. 
| NAMES, &c. 

and ( 

patw,| OF APPLivaNts, 





Aug. 5 

3301 J. _Maddocts, Dart- 

3392 | C. 7 Flip, jase. 
Hollings. 


odes ter. 
| 3998 | D. a and A Sowden, 
Bradford. 


| ‘Brad 
8t. G. L. Fox, West- 


8394 | 
| ster, 
8395 | Mewburn. Bonnefoy. 
3396 | | Boult. Hunt and | 
3397 | Ww. vat T. Wild, 
Stewarton. 
3398 | | @. a Leigh, Man- 
3399 | 


- T. Bean, West- 
ster. 


100 | min 
Johnson. Mignon and | 
| Rouart, 


Johnson. Tissandier, 


3402 | Johnson, Mignon and | 


|  Rouart, 
403 | J. Duncan, London. 
| ag Brewer. Desquines, 


securing door | | 3405. 7A. gs el | 


in. 
Stewart. 


letta 
3409 | G. Westinghouse Lon- 


| 
3410 Meihe. 
G. W. Kincaid, Chelsea. 


$412 | T. Coad, London 
| $413 | J. Nickholas, Wolver- 


Frobeen, 


hampto 
| 3414 | R. D. Napier, Glasgow. 


and hot air|| 


3415 | Justice. Osann. 
| 9416 | Vanlobe. Gay. 
a J. Middleton, Bir- 


Supporting window sashes, &. | 


Extracting copper and other metals || 
from their ores. 
ap me and ‘pulverising ma- 
nery 
Window "fastenings. 


Working gates on crossings of| 


railways, &c. {| 


Railway carriage alarm signals. 
Preparing or pugging clay, &c 


Metallic oon lates. 
Gasaliers . | 


Applying water-ballast tanks to! 
screw steamers. 

Instrument for opening bottles with || 
internal stoppers. 


Electric lamps, &c. 
Reaping or mowing machines. 


Elliptic and semi-elliptic springs | 
for vehicles, &c. 
Apparatus for capping tins. 


Apparatus for registering, &c., 
sengers in vehicles. 
Engines | aaa by inflammable || 
gas or 
Folding bedstead. 
Electric lighting. 


An improved brake. 

Velocipedes and machines driven by 
foot power. 

Ships’ sleeying berths. 


Preventing 7 ~ ee of wedges || 
in railway chairs. i] 
Winding machines. 


Traps for water-closets, &c. 


Artificial ivory, or substitute for 
india-rubber. 

Fire engines. 

Artificial manure, 


pas | 





Apparatus for drying, or carbonising | 
and distilling. 

Apparatus for detecting and record- 
ing the passage of an electric) 
current. | 


Moving and holding forgings under || 


_ steam hammers, &c. 
Stands for bottles, &c. 


Paths and lavatories. 
Electrically-actuated indicators, &. 
Siphon with continuous jet. 

An electric organ. 


Skates. 

Continuous underground pipes, and 
laying same, (Complete specifica- 
tion), 

Wire hair brushes. 

Permanent way of Trailways. 





| 


|} 
| 





Aug.8} mingham 
3418 | J. Dillon, Dublin. 


3419 H. G. Wells, Liverpool. 
3420 | A. — Adams, South- 


$421 (Take. 
3422 | F. & Mitchell, Hali- 
$423 | J. 6. Dudley, Carmar- 
3424 | Cruikshank, Houston. 
3495 | Haddan. Dardenne- 
3426 | Glaser. Hasdenteu fel. 
3427 | Glaser. J/aarmann, 
3428 | F. H. Beattie, Soho. 
3429 | Brewer. Grumel, 
3430 | Stierlin. Schliifer 
| and Sonderegger. 
3431 | Longsdon. Arupp. 
$482 | W. R. Foster and T. J. 
| Williams, Bermond- 
| sey. 
$433 | A. Hugot, Paris. 
3434 | G, ne, Lon- 
3435 | F. “Wright, London. 


pton. 
Cowman and 


3496 | G. Westinghouse, Lon- | Regula 


| _ don. 
8487 | F. Wright, London. 
| 


$428 | Mills. Zhompson. 


ABBREVIATED TITLES, &c, 


Capsuling bottles, &c. 
Asbestos packing. 


Supplying air to boiler and other 
furnaces. 
Generating electric currents and 
producing motion by electricity. 
Surgical apparatus for the treatment 
of —_ osseous regeneration, 
coxalgia, & 

| Gar couplings. 

Machinery for knitted fabrics. 

| Slubbing and roving frames, &c. 
Intermittent siphons. 

| Electric machines. 


| Navigating aerial machines. 
Electric lamps and manufacture of 








(Complete specifica- 


carbons. 
| Manufacture of sugar. 


| Automatically lighting —_ electric 


candles. 
Telephonic and telegraphic appa- 


QS 
2 
gee 


ur 
Bicycles, &c. 


Regulating dynamical production || 
of electricity. 

Materials for the production of fire- 
proof documents, &c. 

Alimentary material for beverages. 

Fluid for galvanic batteries. 

Lids for the filling holes of oil cans. | 


Throttle valves. | 
| Utilisation of the gaseous products || | 
of combustion. 
| Sawing or cutting stone, &. 
Stands for bottles. 


Indicating the character of the 
ground for preparing sections of || 
harbours, &c. 

Feeding bottles. } 

Fastening for wearing apparel. 


Machines for making cigarettes | 
(Complete specification). | 
Pianoforte actions. | 


Driving mechanism of musical || 
boxes, &. ; | 

Gearing to differentiate the speed || 
of the driving shaft in engines. || 

Clocks. 

Locks. 

Permanent way of railways. 

Roof principals and other braced 


frames. 
Cases “4 stationery and other ‘P| 
liances. 





| 
| 
| 


1 


Pumping apparatus for beer, &c., 
applicable also as a water meter, 
| Mounting of ordnance. 
Securing india-rubber tyres 
wheels. 


| 

1} 

to} 
Supplying lubricants to friction || 

} Working railway brakes by fluid | \ 

essure. 

| Electric lamps operating by incan- || } 

descence. | 
for railway || 


| _ brakes. 
Electric lamps operating by incan- 





GRANTS OF PROVISIONAL 


| 

descence. ! 

| Self-levelling berths, &c. ! 
PROTECTION FOR SIX MONTHS, || 


For Particulars, see Corresponding Numbers in Lists of 


Applications for Patents. 
1.—Announced August 5. 





























| | 
No. Name. No. | Name. No. | Name. | 
! 
1881 1881 | 1881 | | 
2797 = Lloyd. 8181 | Glaser 3217 | Wells. 
2811 Gruneke, | (Heine). 8219 | Priest. | 
3097 | De Pass 3185 | Lund. 3221 Worrall and | 
(Blank and | 3187 | Lake | Kershaw. | 
Garnier). (Nichols). 3223 | Barnby. | 
$153 Mayall. 3189 Lake(Mazim)}| 3225 | Robinson | 
3155 | Kelday. 3191 Cooke. (Smyth), 
3159 | Groth (Adam) 3193. Lambert. $227 | Fieldhou e. 
2163 | Engel (Nieder-| 3195 | Buckna!l. $229 | Ramsden. 
berger and | 3197 | Cade = and | 3231 | Brewer 
Co). Duffy. | (Edison), 
3165 | Wiles. 3201 | Thompson $233 | Coulthard, 
3167 Donkin. | _ (Rogers). 3237 | Hancock. 
3169 | Clark (Zaing).J 3203 | Buckley, 3239 | Johnson 
3171 | Thompson 3205 | Kuitner. (Strong) 
| (Smith and | 3209 | Elicry. 3241 | Storey. 
| Alcock), 3211 | Lake 3243 | Little, 
3173 | Catterall and (Létrange). | 3245 | Brown. 
| Birch, $215 | Johnson (Zal 3247 | Reid and 
3177 | Mayall, Société dite Valentine, 
3179 | Lowe, | Kafinierie | 3249 | Lindop. 
! de st, Ouen\{ 3251 | Halpin. 

















2536 
2614 
2677 
2728 
2764 
2828 
2910 
2922 
2974 
3064 


8098 
3100 
3102 
3106 
3108 
$112 
3114 


3116 
$120 
5122 
3124 
3126 


3128 


| 3180 


3132 
3134 
3136 


3138 
3140 


| $144 


Il,—Announced August 9. 





Name. 








Lake (Corral, 
Tejado, et 
Corbera). 

Toms ys and 
‘Tattersall. 

Jobnson (Du 
Montcel). 
ck, 

Onions. 

Rettie. 

Smith. 

Hunter. 

Colling. 

Trickett. 

Bonduel. 

Cochrane, 

Scott, Scott, 
& Ogilvie. 

Guiterman 
(Tower). 

Lake 
(Kellogg). 

King. 

Grason. 

Haddan. 
(Poitevin). 

Ormerod and 
- 


e 
(Schieder & 
Polzer). 

Furness and 

Robertshaw. 

Brandes 
(Harbeck & 
Hasperg). 

Fox. 

Robertson. 

Engel (£mp- 
son & Co.) 

Singleton. 


ke 
(Morrell). 
Horrocks & 
Horrocks. 
Humphreys 
and Hum- 
phreys. 
Richardson. 
Versmann. 
Brewer 
(Edison). 
Burslem and 
Burslem, 




















No. Name. 

1881 

3146 Winter. 

3148 | Lake (Ren- 
shaw and 

| Litchfield). 

8150 | Lake (7itll). 

3152 | Webb and 

| Foye. 

3156 | Parker. 

3158 | Groth 
(Verditre). 

3162 | Johnson 

| (Cross). 
3166 | Morgan- 

| Brown 

| (Harding). 
3168 Simon 

| (Vetterli). 

3170 Gibbs. 

3174 | Henderson 
( Witte and 
Kamper). 

3175 | Figge, 
Kéttgen, & 
Wedekind. 

3176 | Crossley. 
Marchetti, 
Cocbrane, & 
Mallinson. 

3178 | Taylor. 

3180 | Smith, 

3184 | Cox, 

3186 | Havelock. 

3188 | Lake 
(Létrange). 

3192 | ilson. 

3194 | Hardingham, 

3198 | Cade and 

| Duffy. 

8200 | Burdess, 

3204 | Simons. 

3206 | Lake 

(Osborne). 

3208 | Higgins and 

Whitworth, 
$210 | Stokes. 

3212 | Singer. 

3214 | Clark 
(Bouteilloux 
and Laing). 

3216 | Halse 
(Esmarch &| 

| Passburg). 
$218 | Brandon 
| (Pouget). 








No. | 


1881 | 
8220 





| 
$222 | 
3224 
3228 


3230 
3232 


3234 
8255 
8257 


3259 
8265 


3267 


= 
8275 

3277 
3279 
3281 


3283 
3287 
3289 
3291 
3293 


3295 
3297 
3299 
3301 
3303 


3307 








3309 


3311 | 


3313 


Name. 





Bradbury & 
arrison, 
Carey, Carey, 
and Part. 
ington. 


| Bite (Berland) 
Genn. 

Abel 
(Gruner). 

Abel 


(Petzold). 
Haddan 
(Blane and 
Dumas). 
Haddan 
(Daniell). 
Pope. 
Ord. 
Byrom. 
Mortimer. 
Barlow 
(Chandet), 
Pitt (Bear) 
Durham. 
Hydes, 
Haldane, 
Hallam and 
Walsh. 
Lawson. 
Armstrong 
and London 
Hunter. 
Burr. 
Johnson 
(La Société 
Anonyme de 
Certaldo). 
Cluett and 
Hanchard. 
ke 
(Copeland). 
Johnson 
(Mahu). 


| Gedge. 


(Kaufmann). 





INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
COMPLETE SPECIFICATIONS, 


For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents. 





































































No. Name. No. Name. Name, 
"1881. 1881 1881 
3326 Lake (Rice &] 3342 , Lake (Rupp,| 3388 Detrick, 
Murphy). ay, and 3396 | Boult 
3340 Bonnevilie Hassinger). (Hunt and 
(Bag:in and) Jones). 
Gray). 
NOTICES TO PROCEED, 
1,—Time for en eriig Opposition expires Friday, 
August 26, 1881. 
No. Name. No. Name. No. | Name, | 
1881 1881 1881 
1430 | Furrell. 1576 | Gedge 2133 | Lake (Jacobs 
1452 | Boyce, (Fran;ots.) and Jacobs). 
1456 | Beck (Bion, 4] 1608 Dobing, 2249 | Friedlander. 
Kratzenstein)| 1628 | Mineard and) 2439 | Versmann 
1491 | Smith, Milne, Crapper, (Meyer & 
and Binns.}| 1637 | Holli Co.) 
1513 | Taylor. 1638 Holliday. 2670 | Mills 
| 1638 | Haddan 1688 | Beverley. | (Lunant). 
| (Hutinet & | 1711 | Ramsay. 2714 | Digby. 
| Lamy). 1712 | Ritchie. 2988 | Anders, 
| 2036 Mi ielecki. 3012 | | Sachs. 
Il,— Time for entering Opposition expires Tuesday, 
August 30, 1881. 
1 
No. Name. No, | Name. No. | Name. 
1881 1881 | 881 | 
1463 | Hodgson. 1544 | Walter (Da | 1593 Budenberg 
1470 | Clark | Cunha and | Gutatey 
(Clossen). | Co.) & Schaeffer) 
1471 | Gilders. 1546 | Grovbert. 1598 | Von Naw- 
1473 | Jerram, 1551 | Stroudiey, rocki 
1475 | Dandy. 1555 | Tongue | (Finze) 
1489 | Crabtree and (Randhahn)4 1647 | Lawrence 
Jackson. 155 Pumphrey. (Reckendor- 
1490 |Lake (Corral, reed Wells, Jer), 
Tejado, et 11575 | Von Naw- | 1685 | Clark 
Cortera). rocki (Lipp- (Gerard- 
1500 | Frere. mann), Lescuyer). 
1599 | Schofield, 1577 | Hopkinson & | 1725 | Young. 
1540 | Whitehead &| Muirhead, | 1732 | Jensen 
Dodd. 1587 Young. ( Alterberg). 
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{Auc. 12, 1881. 






















































































No. | Name. No. Name. No. Name. 
1881 1881 | 1881 
1842 | Hart. 2716 | Justice 3083 Long. 
2092 | Miller. | (Hyatt). 3141 | Gillies. 
2105 | Jeune, 2740 | Haslam. 3171 | Thompson 
2128 | Brown and | 2799 | Thomson and (Smith and 
Kin | Watson. Alcock). 
2165 | Wolff 2919 + Watson. $203 | Buckley. 
(Mollerup). | 2990 | Linford and | 3256 | Lake (Jay). 
2316 ith. Linford. 3269 | Bradley. 
2427 | Martin. 3049 | Haddan 3326 «Lake (Rice & 
2449 | Boys. (Woolley), | Murphy) 
2574 | Mills (Skoda).§ 3062 | Ekman 3388 | Detrick 
2638 | Siemens. 3074  Haddan 3396 | Boult 
2647 | Groth (Raw). (Delori), (Hunt and 
3082 | Long. Jones). 
PATENTS SEALED. 
I.—Sealed August 5, 1881. 
No Name. No. | Name. No. Name. 
1881 1881 | 1881 

378 | ¢ fford, 660 | Tweedale andj 1511 | Heaps. 

510 | Lake Tweedale. | 1552 | Westberg. 
(Renshaw &] 674 | Beith, 1581 Creed 
Litchfield). 716 | Atkinson andj 1591 | Spencer. 

511 | Horsepool. Needham. | 1606 Clark 

527 | Clark. 738 | Aube. (Prick). 

534 | Gaine, 750 | Abel 1676 Johnson 

541 | Russell. | _ (Martius). (Faure), 

546 | Kendall. 772 | Howard. 1778 Mather. 

548 | Walker. 831 | Roberts n. 2024 Nicolson. 

558 | Fischer. 1256 | Von Naw- 2196 7 and 

561 | Phillips. | rocki arburton. 

568 | Murfet. \ Geigy). 2198 | Abel 

588 | Pitt (7yrrell).| 1332 | Barff. (Tschikol eff 

589 | Tupholme. 1352 | Legeott. ¢& Kleiber). 

637 | Kirk. 1482 | English. 

11.—Sealed August 9, 1881. 
No. Name. No Name. No Name. 
1881 1881 | 1881 

586 Davis, 749 | Abel 1601 | Fairholme 

595 Lloyd. (Martius). (Bandel). 

598 Pilkington. 755 | Grice, 1675 , Elliot. 

612 Grant 758 Heap. (Partly by 
(Moulin. 7381 Haddan Outrive). 

617 & Lees. (Reynolds), | 1775 | Fyfe, 

624 Brydges 800 Mills 2030 | Dixon 
(Finne) (Anders) (Rumpf). 

6279 Clark 818 Francis. 2112 | Schofiela. 
(Dudoiiy ) 874 , Haddan 2136 , Dixon 

630 Slade. (Geisen- (Kenig). 

633 Smith. berger and | 2274 White and 

635 Tully. | Pieard). ' White. 

636 Laird. 964 | Weldon. 2293 Mills (Conn). 

671 Kirby 965 | Weldon 2362 Greig. 

672 Jackson 966 | Weldon 2375 + Newton. 

675 Paterson. 967 | Weldon. (Hussey and 

684 Schott, 968 | Weldon. Dodd) 

712. “Clark 1091 | Clarke 2390 | Lake 
( Dudoiiy. ( Williams). ( Aebard) 

730 Patterson 1134 | Fyfe. 2593 , Clark 
aud Stewart.] 1349 | Douglas. (Schweizer), 











FINAL SPECIFICATIONS FILED. 
July 30, 1881. Nos, 5397, 5509, both of year 1880; 413, 414, 416, 
421, 427, 428, 433, 438, 441, all of the year 
1881. 


August 1, 432, of the year 1881. 
- ak 435, 440, 442. 448, 450, 452, 472, 502, 506, all of 

the year 1881. 

3. 454, 456, 457, 458, 462, 492, 497, 571, all of the 
year 1881. 

4, 334, 469. 470, 476, 477, 480, 483, 488, 504, 536, 
601, all of the year 1881. 

5. 378, 491, 493, 4598, 501, 505, 512. 517, 538, 552, 


557, 558, 568, 588, 592, 608, all of the year 
1881, 





PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50’, HAS BEEN PAID AND REGISTERED. 




















No, | Name. No. | Name No. Name. 
} | — — 
1878 1878 | 1878 
3097 | Conradi 3195 | Leigh. $177 | Macheth 
(Taverdon). | 3213 | Scott and 3114 | Dodd. 
3070 | Bennis. Hanson. 3124 Lake (Geery 
3102 | Kesseler 3094 | Lea, and Seaver). 
| (Schlieper). | 3131 | Turner, 3135 | Neal. 
3243 | Goodwin. Martin, and] 3289 Webb. 
3109 | Pitt Adams, 3538 | Bryant 
| (Piccard), 3145 | Tasker (Young). 
| (Noerd- 
| linger). 


PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
DUTY OF 100/. HAS BEEN PAID AND REGISTERED. 




















—wo * 
No, Name. No. | Name. No, Name. 
1874 1874 ~~ | 1874 | 
2760 | Hosking and | 2740 | Lyman and | 2783 | De la Bastie. 

Brakewell. | Stokes, | 








PATENTS WHICH HAVE BECOME VOID. 
1.—Through Non-Payment of the Third Year's Stamp Duty of 501, 





























No. Name. No. Name, No. Name. 
| ee 
1878 | 1878 1878 
2933 | Pittar and 2966 | Clark 3001 | Dupuy. 
Terrey. (Marinoni). 3003 | Cottingham. 
2935 Dawes. 2967 | Bryce- 3005 | Dart. 
2936 | Proctorand | Douglas | 3006 | Stanley, 
Musgrave. (Provand). | 3007 | Stanley. 
2940 | Anderson, 2971 | Barnett 3010 | Johnson 
2941 | Ravenor. 2972 | Barnard (Hal). 
2942 | Johnson (Cook). | 3012 | Jensen 
(Hitchcock). | 2975 | Masson, | (Schrader 
2943 ce 2977 | Thomas, and Fritz). 
(De Castro).| 2980 | Ashworth & | 3013 | Macintosh. 
2944 | Hancock. | Ashworth. | 3014 ] Bigg. 
2947 | Vedova. 2981 | Clapham. 3015 | Schmidt, 
2948 | Vedova, 2982 | Newton. 3016 | Morgan- 
2950 | Winter. 2984 | Hoey. Brown 
2952 | Humphries 2985 | Laycock. (Haskins), 
(Thom). 2986 | Blakey. 3022 | Allhusen. 
2953 | Brown. 2987 | Casile and 3023 | Robertson 
2954 | Orchart and Boutet. and Joyce. 
| _ Walpole. 2994 | Knox. | 3024 | Barran, 
2955 | Searle. 2995 | Lake (Hinds).| 3026 | Fox. 
2956 | Ormiston, 2996 | McLean 3028 | Fletcher. 
2959 | Curtis. | (Munsell & 
2962 Nettlefold. Thompson 
Manufac- 
} turing Co.) 
| 
Il.—Through Non-Payment of the Seventh Year's Stamp 
Duty of 100i. 
No. Name. No. Name. No. Name. 
| 1874 | 1874 
2607 | Kirby and | 2637 | Winter. 2646 | Johnson 
Kirby 2640 | Haseltine (Gray). 
2629 | Brewer (Roaeh). 2652 | Daglish and 
(McLean) 2643 | Hunt (Le Daglisb. 
Bellequic) 











ABSTRACTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING AUGUST 6, .1881. 
Abstracts marked with a * relate to applications not proceeded 
with. The number of Views given in the Specification Drawings 
is stated in each case after the price; where none are mentioned 

the Specification is not Illustrated. 

Where Inventions are communicated from abroad, the Names &c., of the 
Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, Chancery - 
lane, E.C., either personally, or by letter, enclosing amount of price 
and postage, and addressed to Mz. H. READER LACK. 

3698.* Conv Skins into Leather: R. Brown, 
Ayr. (2d¢j—The skins are steeped tirst in dilute acid, seeondly 
in a solution of permanganate of soda, thirdly in a salt of lead, and 
lastly in a salt of iron. (September 11, 1880). 

4588. Composition for Decorating Articles of 
Furniture, &c.: M. Hartmann, Amsterdam. [éd. 
1 Fig.}—The ground or first composition consists of pulverised 
chalk, water, and nudellime. This is laid on in successive coats 
either flat or moulded by a strickle, and is then covered with gum 
arabic dissolved in spirit. Over this the colours are laid, and the 
whole is varnished with shellac, calipot resin, mastic, and sandrac 
(November 9, 1880). 


4680. Apparatus for Measuring Milk, Cream, 
&c.: J. Wilson, London. [i0d. 19 Figs.}—The object of the 
invention is partly to construct an apparatus in which the milk 
cannot lodge to become sour, and to provide pipes, cocks, and 
other fittings to this end. The milk is delivered from a tank into 
a vessel with an adjustable vent tube ; as soon as the liquid seals the 
vent the supply ceases. (November 15, 1880). 


4726. Pugging Mills: R.R. Gubbins, New Cross 
Kent. [6d. 4 Figs.) ~The clay is placed in a box on wheels to 
which an endwise reciprocating motion is given by a crank and 
connecting rod, The pugging shaft passes through the side of the 
box, and engages with arms or cutters in the inside. By the com- 
bined motions of the box and the arms, the clay is thoroughly 
worked. (November 16, 1880). 


5146. Obtaining Useful Products from Residue 
of Manufacture of Sulphuric Acid by Means of 
Cupreous Pyrites: W. Weldon, Burstow, Surrey. 
(4d.]—After cupreous ore has been roasted to obtain the sulphur, 
and treated to throw down the copper, there remains a residual 
solution of chloride of iron and sulphate of soda. The first object of 
the invention is to obtain the sulphate of soda, by subjecting the 
solution to artificial refrigeration, by which much of the soda is 
crystallised out, The second object is the dehydration of the 
crystals, which may be utilised in various ways described in the 
specification. (December 9, 1880). 

5254. Constructing Foundations of Submerged 

or Partly Submerged Structures: F. W. Reeves, 
London. [6d. 11 Figs.}—The invention is based upon the use 
of the hydraulic jet for sinking hollow piles, and appears to be 
similar in uperation to the method described in ENGINEERING of 
July 29, page 107. (Vecember 15, 1880). 
5338. Machinery for Bundling and ing 
Bundles of Chips, &c.: M. Glover, Leeds. (4. 
16 Figs.}—The specification describes three machines for carrying 
out the process, but the mechanism is too elaborate for satisfac- 
tory abbreviation. (December 20, 1880). 


5374. Treatment of Mineral Phosphates con- 
taining Alumina and Oxide of Iron: J. J. Knight, 
Widnes. [4¢.). The minerals are roasted, ground, and treated 
with sulphuric acid of 140 deg, Twaddle, by which means the 
sulphates of alumina and iron are rendered insolable in the exce-s 
of sulphuric acid, while the phosphoric acid is rendered soluble 
and mixes with the sulphuric acid. (December 2, 1880). 


5446. Ordnance, &c.: Sir W. G. Armstrong, New - 
castle-upon-Tyne. (8d. 9 Figs.)—Relates to that class cf 
ordnance in which strength is obtained by coiling wire upon a 
tube or cylinder under definite tension. ‘he wire is reeled upon a 
pair of drums worked alternately and mounted in a frame which 
slides by the action of a leading screw parallel to the cylinder upou 
which the wire is to be coiled in the form of a spiral. The degree 
of tension is regulated by special brake mechanism, somewhat 
like a dynamometer brake, but 80 arranged that if the pulley tends 
to carry the band with it the tension of the band decreases, while 
if the band rotates in the opposite direction to the pulley the 
tension increases, The wire is, by preference, of a rectangular 
section, and is coiled between shoulders at each end of the tube, 
The end of the wire is headed and inserted into a radial groovein the 





shoulder and is wound backwards and forwards in layers, andthe 





termination is secured by being bent or bulged into a groove of 
another form on the shoulder. Filing pieces are employed to occupy 
the vacant spaces between the end « onvolutions and the shoulders 
In some cases longitudinal strength s given to the gun by inter- 
posing between two layers of spiral wire a layer of longitudinal 
wires which are held against end strain by the friction due to the 
presence of the superposed materid] in tension, and also by 
the wires being headed and notched into a boop attached to the 
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cylinder at each end of the coil. Methods of obtaining an effectua 
connexion between an enveloping cylinder and the barrel it 
encloses by grooving the meeting surfaces and running bronze or 
inserting sheet copper between them to forma locking medium, 
are described, The illustration shows one end of an enveloping 
cylinder of coiled wire containing four interposed layers of longi- 
tudinal wires each marked B. (December 28, 1880). 


5493. Apparatus for Flanging Boiler Plates, 
&c.; R._H. Tweddell, Westminster, and J. Platt 
and J. Fielding, Gloucester, and W. Boyd, New- 
castle-upon-Tyne. [(6¢. 7 Figs.}—This invention was illus- 
trated and described at length in the last issue of ENGINEERING, 
at pages 138 and 139. The following points are claimed: (1) 
Flanging boiler and other plates by the action of tools moved by 
fluid pressure upon successive portions of the plate edge, pressing 
these portions over and against a suitable anvil block. (2) The 
use for the above operations of an anvil block in combination with 
three plungers carrying tools, one for clamping the plate to the 
anvil, one for bending its edge over the anvil, and one for 
finishing the] flange against the anvil, (3, 4, and 5). The various 
forms of apparatus shown, (December 30, 1880). 


5500. Preventing Shifting of Cargoes on Board 
Ship: J. Goudie, East Hartlepool. [64 4 /igs.)— 
Below the deck is arranged a movable deck formed in sections, 
and capable, by screw stanchions actuated from the upper deck, 


.. screwed tight down on to the cargo. (December 30, 
). 
5503, Stretchers for Umbrellas and Parasols: 


C. A. Smith, Edgbaston, Birmingham. {6¢. 7 /ig:.|— 
The stretchers are so constructed that they lie in the trough of the 
rib. (December 31, 1880) 


5507. Machinery for Manufacture of Candle 
Moulds: W. E. Nutt, Hounslow. [(¢. 4 Figs.)—The 
apparatus has the moulds for the tapering ends divided into halves, 
and provided with means for opening out the halves to allow the 
candles to be raised up between them. (December 31, 1880), 


5514. Torpedoes: C. A. McEvoy, London [é. 
2 Figs.)}—The firing appa- 

ratus consisting of an igni- | pee | | 
ting charge, fuse, battery 
and cireuit closer, is en- 
closed in a case secured to 
the outer shell of a torpedoe 
that is to be exploded by 
the impact of a ssing 
vessel. The weight G is held 
to its seat by its spindle SS , 
and the spring J, but if the 
case be struck it will rock 
on its base drawing the 
spindle with it, and bringing 
a plate in contact with the 
floger L, and completing 
the circuit through the bat- 
tery F, and fuse E. In order 
to prevent accidents in lay- 
ing, part of the circuit is ex- 
ternal to the case and is 
kept open until the ope- 
rators have retreated to a 
safe distance from the tor- 
pedo, when they couple the ; 
two wires at P. Before fr 
approaching a torpedo for 

inspection, a powerful cur- 


























rent may be sent through SN 
the leading wires to fuse a ~ 
small internal coil and de- 7) 
stroy the circuit. (December 
31, 1880), —— 
1851, 

3. Floor Springs or Apparatus for Closing 

Doors: E. Bull, Halifax. [td 4 Figs.) —A spindle, whose 


axis coincides with the axis about which the door turns is let into 
the bottom of the door and enters into the case of the apparatus. 
Upon the spindle is a short lever which is connected by a chain 
toa eee « spring. ‘Lhe lever, chain, and spring lie in a straight 
line in the plane of the door when the latter is closed. When the 
door is opened in either direction the chain is bent round a guide 
pulley and elongates the spring, which tends to draw the door back. 
(January 1, 1881), 

13, Lithographic Machines: G. Newsom, Leeds. 
(4d. 2 hy order to prevent the strain upon the driving 
gear caused by the sudden check at each end of the stroke of the 
























“=£0) 4B 





q ma 
Va Mes 
Ee: 
— = ' 


0 aa 
a 





UIT 
WY, 
table ¢, springs or buffers f are attached to the brackets g, and 


operate directly on the levers h, which stand in the path of the 
projecting piecea i on the table, (January 3, 1881), 
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Wi ns, Trucks, &c.: G. Allix, London. 
ne Ftd pny body is Y-shaned in secti-n, and is 
hung on brackets on the frame of the vehicle, the keel or tail being 
so weighted or balanced as to cause the wagon to automatically 
return to its normal position after being emptied. January 3, 1881). 


25. Shearing Machines or Ap atus for Cut. 
ting Sheet Metal: J. H. Johnson, mdon, (0. Donnay, 
Paris), (6d. 3 Figs.}—The machine cuts at any distance from the 
edge irrespective of the length or width of the sheet. The upper 
portion C is cast in one with the base 6, and is approximately of a 
triangular form in cross section at X X, where the two portions 
are connected, so that one part T" of the sheet is free to travel for 
wards in a straight line, whilst the other part T'! is depres sed, as 
shown. The upper cutter B is attached to a tool carrier D, actu- 
ated by a shaft E carrying an eccentric stud F, which works in 











bearing G, capable of sliding horizontally in a recess in a rect- 
engular block H, This block is also capable of moving vertically 
in a rectangular recess I, and is provided on its underside with 
large teeth o in the form a rack. Under this block is another 
block K provided with corresponding teeth p, and capable of 
sliding horizontally in the recess I to the extent of one tovth 
When the teeth on the lower block are opposite the spaces on the 
upper block, the latter moves vertically without effect, but when 
they are opposite the teeth, the cutter is depressed, and the sheet is 
sheared. The length of the teeth is equal to the stroke of the 
eccentric stud, and the horizontal motion of the lower block is 
effected by levers L. (January 3, 1831). 


28* Apparatus for Moulding Plastic Sub- 
stances for Confectionery. &c.: C. G. Goddard, 
Brigaton. (2d.)—The plastic material is forced from a cylinder 
by a piston and spring. (January 4, 1881). 


30. Revolving or Swivelling Seats, Chairs. 
Stands, Tables, &c.: W. H. Blain, Liverpool. [é/. 
4 Figs.)—The seat does not revolve on its centre but is pivotted 
on a movable axis so that as it rotates it moves to one side to give 
the sitter greater ease of exit. (January 4, 1881). 


31. Cleansing Revolving Metallic Screens or 
Reels for Screening Grain, Gravel, &c.: P. V. 
Gelder and T. Apsimon, Liverpool. [(d. 3 Figs.j)—To 
prevent material under treatment sticking in the meshes of such 
apparatus, rollers formed of a series of small discs are used, which 
press against their exterior surfaces. (January 4, 1881). 


33.* Gas Burners: H. H. Doty, London, (2/.)— 
The orifices are made in the cylindrical part of the burner so that 
the flames stream out horizontally and bend like tulip leaves. 
(January 4, 1881). 

34. Wheels for Railway Vehicles: J. Rigby, 
Rutland. Vermont, U.S.A. ‘6d. 10 Figs }— Consists mainly 
in the combination of a wheel body of special construction, with 
an independent removable tyre and an independent removable 
flange, The illustration shows the central or body part cast in one 








piece. Around its outer surface is placed a steel tyre, beyond 
which is added a ring serving both as flange and retaining ring 
and fix d by bolts passing through the holes a, The semicircular 
recesses a! receive round keys imbedded partly in the body and 
partly in the tyre. (January 4, 1881), 

37.* Apparatus for Paring the Curls of Felt 
Hat Brims: R. Grimshaw, Stockport. § [2d.)—The 
invention consists, firstly, of a peculiar foot and fixed knife for 
holding and cutting the curl, and secondly, an arm or slide for 
carrying the combined foot and fixed knife. (January 4, 1881), 


40. Steam Bollers: G. Petrie, Rochdale. [é/. 
2 Figs}).—Relates to Lancashire boilers, and consists in forming, 
in a part of the usual fire tubes, a number of small horizontal 
tubes, through which the products of combustion pass, the water 
circulating around said smal] tabes, (Jauuary 4, 1881). 


41. Knitting Machinery: J. and H. Kiddier, 
Nottingham. [ls.4¢. 22 Figs}]—In the production of broad 
rb fabric the machine needles are arranged to operate in sets 
whilst the frame needles are ranged continuous for each breadth 
An extra p essure bar ‘s em) loyed, the operating parts of which are 
a di tances apart to act only on the beards of the frame needl s 
opposite the machine needies, Extra motions are given to the 
frame needles, the machine needles, the extra pressure bar, and to 
other parts. In the production of narrowings for broad rib 
fabiics extra instruments are employed for tte transfer of the 
loops from the machine to the frame needles, whilst the frame 
needlesare being operated upon by the ordinary narrowing instru- 
ments, In Cotton's machines the jack comb leads are supported 
on a separate bar adjustable by gauge screws. (January 4, 1881). 


42. Drying and Burning Bricks, Tiles, Pottery, 
Lime, Cement, &c.: J. Craven, Wakefield, and H. 
Chamberlain, Barnsley. ([8¢. 11 Figs.)—Has reference 
to that system in which the burning is effected by means of gas, 
and consists in the use of air heated by means of the gas generator 
and gas mains in the drying of the said articles, and also iu 
improvements in the general arrangements of the kilns, Figs. 1 
and 2 are vertical, longitudinal, and transverse sections of one 
form of continuous kiln. Between the two series of chambers is 
the gas muin leading from the generator D with branch pipes E! 
communicating with the several compartments. At each side of 
the gas generator are passages into which air is admitted to be 
heated, and from the said passages extends a pipe which surrounds 


the gas main E, and communicates by branch pipes F' with the 
several compartments. There is a longitudinal main smoke flue 
communicating with the chimney C, and also openings in the roof 






for the egress of the vapour from 


the drying articles. 
fication describes the series of operations of drying, burning, and 


The speci- 
cooling. (January 4, 1881). 


43. Manufacture ofa Compound for Washing 
and Cleaning: A. Watt, Lewisham, Kent. (6d. | fi.) 
—Consists of cocoa-nut oil, fat, and soap-makers’ ley granulated in 
a vat provided witha rotary stirrer. (January 4, 1831). 


44. Manufacture of Artificial Leather: T. E. 
Hardy, London. (2¢j—Leather scraps are reduced to pulp 
together with vegetable fibre in caustic soda, and after the addi- 
tion of oil the product is spread into sheets. (January 4, 1881). 


45. Expansion Gear for Steam Engtnes: J. 
Bodington, Harborne, Birmingham. [6¢. 6 Figs.jJ— 
On the lower part of the vertical governor spindle are two cams b 
and c, one fast, actuating the slide valve, and one loose, controlling 
the cut off. The governor spindle is provided with a slot in which 
is a vertical toothed rack so fitted as to slide up and down in 
gear with one of a series of five toothed wheels, the fifth of 





which gears into a wormwheel g on the loose cam. Wher the 
governor balls rise the wheels and rack turn the loose cut-off 
cam round the spindle forward of the fixed cam. This latter, by 
striking against a friction roller, pushes the valve until the port is 
open, when the loose cam strikes against another roller and closes 
the port. Eccentrics may be used instead of cams and a separate 
expansion valve may be provided, (January 4, 1881), 


46. Steam and Hot-Water Apparatus for Sup- 
plying Heat to and Utilising. Measuring, and Re- 
gulating the same in Dwelling Houses, &c. : 
Eugene Florence Osborne, St. Paul, Minn., U.S.A. 
{ls. 8d. 50 Figs.}—The object of the invention is to lay steam on to 
houses like water or gas. The blue-book gives a minute account 
of the apparatus occupying twenty pages of letter-press, seven 
sheets of drawings, and forty-eight claims. (Jaauary 4, 1881). 


47. Machines for Lasting Boots and Shoes: A. 
M. Clark, London. (S. 8. Ziithorp, Rochester). (6d. 3 Figs.) 
—Consists of a combination in a suitable frame of a seat for 
holding a last, flanged levers for fitting the leather around the last. 
a vertically adjustable template provided with clamps, and pressing 
screws for holding and stretching the leather upon the last, and 
of a gathering cord for holding the leather so stretched, (January 4, 
1881). 


48. Apparatus for Generating and Utilising 
Electricity for Lighting, &c.: W.R. Lake, London. 
(&. Btéve, Paris). (6d. 9% Figs.}—'the generator appears to be an 
ordinary magneto medical] coil with coils upon the legs of the horse- 
shoe magnets to maintain or reinforce their power, and is provided 
with a special contact breaker for producing the spark from the 
secondary current. The invention includes an electric lamp of 
simple construction. (January 4, 1881. 


49. Cloth Stretching or Tentering Machine: 
W. R. Lake, London. (Gourdiat, Freres, Earare, France). 
(8d. 7 Figs).—Relates to what is known in Lancashire as “ patent 
elastic fin'sh,”” wherein a fabric filled with size is continually 
stretched and agitated during the time in which it is drying to pre- 
vent the fibres acquiring a harsh feel by being stuck together. The 
apparatus is so arranged that ia the movement for effecting the 
loosening of the threads, the weft threads are elongated in conse- 
quence of a peculiar position of the hinge pins or pivots of the clamp- 
ing or holding bands, and of the cross pieces that keep them apart, 
the said pivots being carried back slightly behind the vertical 
plaae of the clamping bands. Furthermore to preserve the elonga- 
tion of the weft threads as it is produced, there is combined with 
the widening mechanism an automatic contro!ling device which 
acts upon the said mechanism and shifts the lateral clamps for a 
distance proportionate to the elongation effected by the loosening 
operation. At the moment when the loosening takes place a 
greater widening of the fabric may be effected than that corre- 
sponding to the elongation due to the said loosening operation. 
(January 4, 1881). 


50.* Apparatus for Giving Motion to Spinning 
Tops, &c.: T. Wrigley, London. (G. Fiseher, Niirnberg, 
Germany). (2d.]-The top is spun by drawing a nut off a quick- 
threaded screw. (January 4, 1881). 


51. Apparatus for Working Railway Brakes by 
Fluid Pressure: J.Imray, London. (4. Wenger, Paris), 
(6d. 26 Figs.)—Upon the engine is an air reservoir communicating 
through reducing valves with two train pipes, one of which isa 
high-pressure, and the other a low pressure pipe. In each brake 
cylinder is a piston with unequal faces, whose areas inversely 
correspond to the two different air pressures to which they are 
suhjected, when the brakes are off. When the pressure in the low- 
pressure pipe is reduced, a valve is moved on each brake cylinder 
and the cylinder is cut-off from the pipe, and opened to the atmo- 
sphere on the larger side of tue piston, At the same time as the 
air escapes from one end of the cylinder, the high-pressure fluid at 
the other end moves the piston and puts on the brakes. When 








the space blocks are drawn from the wheels by weights or springs. 
The points claimed are; (1) the arrangements whereby a variable 
but det-rminable difference of pressure in the two pipes acts on the 
differential areas of the brake pistons to cause the brakes to be 
put on and off. (2) The combination of a small air reservoir and 
a reducing valve. (3) Two train pipes connected by a variable 
reducing valve. (4) A check valve, (5) An escane valve. (6) 
Two forms of brake cylinders. (7) A hose coupling, (8) A 
method of hanging the brake blocks. (January 5, 1881). 


53. Venetian Blind Actions and their Head 
Laths: H. Tyler, London. [44 5 figs.)—Ciaims fitting 
the head lath of a Venetian blind with an action within it, and 
arranging the pull cords to run over one roller, and be nipped by 
one tongue common to all. (January 5, 1881). 


54. Leverand Expansive Metal Steam Traps 
H. Lancaster, Pendleton, Lanc. (6d, 6 Figs.)—The 
inventor claims in expansive metal steam traps the single surface 
valve ¢,and the mode of fastening and removing it by a screw and 
nut; the bracket & cast to the valve box; the screw m with its 





handwheel for adjusting the valve and enabling the tube and 
passages to be blown out through four nozzies not shown in the 
illustration. (January 5, 1881), 


55.* Apparatus for Washing Linen: J. Hughes, 
West Bromwich, (2d.]—Consists of a vertical pipe in the 
middle of the copper, through which an upward current of water 
passes, descending through the clothes. (January 5, 1881). 


Mechanical Telegraphs: W. Chadburn, 
Liverpool. {[6d. 7 Figs.)}—Is for communicating from the 
bridge to the engine-room of a steamer. The apyaratus is con- 
structed with duplicate toothed gear, &c., so that it can be used 
for ordinary and for separate indications, and is supplied with 
reply gear. (January 5, 1881). 


57. Fastener for Windows and Doors: J. 
Stables, Manchester. [6¢. 7 Figsj;—Consists of a spring 
bolt provided at the end with an anti-friction roller. (January 5, 

81). 

58.* Transmitting and Applying Motive Power : 
W. Freakley, Snelton, Stafford. (2¢] The agent is 
described as an “endless stream of water caused to circulate 
through an endless pipe to drive machinery.” (January 5, 1881). 


60. Gas Motor Engines: C. D. Abel, London. 
(N. A. Otto, Deutz, Germany). (10d. 11 Figs.}—The object of the 
invention is to clear the chamber at the rear of the cylinder of an 
** Otto silent gas engine” from the products of combustion after each 
explosion, as when working with certain kinds of gas such pro- 
ducts interfere with the certainty of the explosion, One arrange- 
ment for effecting this is shown in Fig. 1. The cylinder c has an 
extension c', in which is a second piston capable of moving a 
definite distance backwards against a coiled spring. After the 
products have been exhausted the parts are as shown. and the 
main piston in moving outwards draws in first air and then gas 
and air into the cylinder. In the return stroke the gases are com- 
pressed and at a certain point they overcome the coiled spring and 
force back the piston 6. After the explosion and the acting 
stroke the exhaust valve v is opened and then the second piston, 
being no longer held back by the pressure in the cylinder, 
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advances and expels the burnt gases from the compression 
chamber. Fig. 2 illustrates the invention as applied to an engine 
with a separate compressing pump, and in which every alternate 
stroke of the engine isa working stroke In this arrangement the 
second piston 6 is forced back when the charge enters from the 
pump and comes forward on the opening of the exhaust valve. 
Several modified arrangements for producing the expulsion of the 
gases ure also described, such as (1) leaving the piston rod 
capable of endwise movement, under the influence of a spring, 
with regard to the crosshead, so that when there is little pressure 
m the cylinder it traverses the whole length, but when compres 
sing the charge the spring gives way and a space, serving as a 
compression chamber, is lettin the cylinder. (2) The combination 
of two working cylinders, each with an auxiliary piston connected 
to a common sway beam and making their strokes simultaneously 
ia opposite directions. (3) Actuating the auxiliary piston by a 
crank or eccentric. (4) Causing the main piston to make strokes 
of varying length by a differential arrangement. (January 5, 1881) 


61. Actuating Sewing Machines, &c.: J. Holden, 
Swindon, Wilts. (6d. 4 Figs.}—The machine is driven by a 
friction bowl and disc. The bowl can be shifted nearer to or 
further from the centre of the disc to vary the speed, (January 5, 
1881). 

62. Inkstands: R. G. Chipperfield, London. [4¢, 
3 Figs.]—The bottle has an internal pen tube exposing but little 
surface of ink to the air. The level of the liquid can be varied in 
the tube by forcing air into the bottle by an india-rubber ball, 
(January 5, 1581). 


63. Inflammable Composition for Lighting 
Fires, &c.: W.R. Lake, London. (C. D. Bradley, Quebec), 
(4d.]-Claims the sataration of sawdust, &c., with volatile in- 
flammable fluid and coating the same with pitch, resin, &., to 
seal up the absorbed fluid and protect it from evaporation, 





the pressure is restored, the valve is forced into its old position and 





(January 5, 1881). 
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64." Knitting Machines: T. Coltmann. Leices- 
ter. (2d) - Refers partly to improvements on Patent 1555 of 1880. 
(January 6, 1881), 

66. Blind Rollers: J. E. Ditchfield and EK. 
Hothersall, Manchester. [6¢. 5 Figs.)—Claims pro- 
viding wooden blind rollers with a longitudinal groove to receive 
the fabric. and a guide or eyelet to lead the blind cord on to the 
pulley. (January 6, 1881). 

67. Bale-Ties or Hoop Locks: E. Hale, Wigan. 
(6d. 6 Figs.)—The lock or tie is nearly of a square shape and iscut 
from a strip of steel or iron or other metal thickened in the manu- 
facture at such places as may be required to withstand pressure, 
and afterwards so punched as to, form a lip with a smooth 
bearing for the end of the band to lie over. (January 6, 1881). 

68. A tus for Weaving: G. H. Hodgson, and 
J. ey, (td. 2 Figs.j)—In this loom the 
motion of the Realds is made positive by each one being fixed ina 
rectangular metal frame g connected by a rod é to lever j centred 
on @ rocking shaft driven by an appropriate tappet. By this 











arrangement all bottom jack-, treading levers, &c., are done away 
with. A loom according to this patent is at work at the Woollen 
Exhibition at the Crystal Palace. (January 6, 1881). 


Ap atus for Casting Metal Pipes or 
Tubes: C. B. Palmer, R. E. B. Crompton, and J. 
Chambers. Stanton, Nottingham. [(¢. 5 /igs.)—The 
mould boxes are made in halves hinged together, and are arranged 
vertically round a pit. (January 6, 1881). 


70, Stop Motion for Spreading and Drawing 
Frames: A. T. Lawson and S. Dear, Leeds. [6d. 
2 Figs.)—Is to provide an automatic stop motion to throw the belt 
off the driving pulley when the required length of sliver has been 
delivered into the can. A disc wheel with a stud in its face is 
driven by worm gearing from the roller; when it bas moved the 
required distance it liberates a catch and allows the strap fork to 
be traversed. (January 6, 1881). 


72.* Compound for Swelling and Welding or 
Uniting Metals: H. J. Haddan,London. (/. @. Julien, 
Brussels). (2d.)—Iron filings, 100 parts; borax, 50 parts ; and sal 
ammoniac, 3 parts. (January 6, 1881). 


73.* TubeCutter: P. Skeldon, Wolverhampton. 
[2¢.}—Cuts from the inside of the pipe and appears to resemble a 
tube expander. (January 6, 1881). 


76.* Preparation of Aniline Solutions for Dyeing, 
&c.: W. R. Lake. London. (V. C. Armand and J. E. 
Burton, Paris), (2d]—The aniline is used in benzine instead of 
water by aid of a solvent made from oil, acetic acid, sulphuric 
ether, volatile alkali, and potash. (January 6, 1881). 

77.* Compasses for Iron Snips: D. McCallum, 
Plymouth. (2¢.)—In the absence of drawings the arrangement 
ca.not be well understood. (January 6, 1881). 


80.* Holders or Supports for Sewing Thread 
Spools or Bobbins: J. Coates, Paisley. (WV. 5%. 
Auchincloss, Philadelphia . (2d.]—The spools are placed upon studs 
inaframe. (January 7, 1881). 


81.* Apparatus for Obtaining Motive Power: 
F. R. Shaw, Manchester. (2¢.]—Kesembles a chain pump. 
The part of the chain in the air is expected to overbalance the part 
in the fluid (which is not raised) and produce motion. (January 7, 
1881). 

83. Circular Revolving Measure: H. J. Allison, 
London. (M. J. Mourrier, Coniza, France). (8d. 4 Figs.}—Con- 
s.sts of a measuring wheel and counting mechanism, (January 7, 
1881). 

84. Oil and Gas Burners: J. N. Douglass, Dul- 
wich. (8d. 4 Figs.)—A A are the concentric burners, H H the 
annular airways, BB the deflectors, C the glass chimney. The 
deflector causes the supply of air to be forced on to the flame D, 
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and at the proper points thereby condensing it and producing per- 
fect combustion. The lamp will work wh-ther part or all of the 
wicks are lighted. (January 7, 1881). 

85. Manufacture or Treatment of Paper, 
Leather, &c.: W. B. Fitch and H. A. Barton. Lon- 
aon. [4d].—To render paper, &c., pliable, it is treated with 
acetate of potash or soda. or with chloride of magnesia. To pre- 
vent mildew, salicylic acid isadded. When paper is required to be 
+emi-transparent, there is added to the previous solution silicate of 
potash or soda, (January 7, 1881), 


86. Rack for Mechanical Purposes: W. Prowett, 
Birmingham. (4d. 4 figs.)—The teeth are pivotted to the 
bar either separately or together. When the rack is moved in one 
d’rection to drive a pinion, the teeth stand up against a stop or 
other contrivance, but when it is drawn in the opposite direction 
the teeth fall over or rise out of gear with the pinion. (January 7, 
1381). 

89.* Velocipedes: R. C. Fletcher, Preston. (2¢)— 
Relates to the wheels, steering gear, and treaales of tricycles. 
(January 8, 1881). 

90.* Machine for Making Packets of Tobacco, 
&c.: W. Rose, Gainsborough. [2¢)—In the absence of 
drawings the arrangement cannot be understood. (January 8, 
1881) 
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91. Cap Spinning or Twisting Apparatus: R. 
and W. H. Dawson, Hunslet, Leeds. [6¢. 5 Figs.}— 
To prevent licking in by the attractive character of the ordinary 


form of cap, the inventors form on the outer surface flanges, rings, 
volutes, or grooves by coils of wire or by screw-cutting. The 
illustration shows one type of cap. (January 8, 1881). 


93. Telephonic Ap atus and Conductors: J. 
Imray, London. (C. Hertz, varis), [6d 10 Figs.j}—The 
instrument is rendered microphonic by the employment of discs 
of conducting ores, such as sulphides of iron, copper, lead, &c.. 
each dise being separately connected to pairs of voltaic elements, 
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and all being pressed together, and subject to the vibrations of a 
diaphragm. One or more condensers may be introduced into the 
line. The illustration shows one of several methods of arranging 
the apparatus; E is the microphone above described, D the bat- 
tery, C C' condensers, A, A', A"! telephones variously placed with 
regard to the condenser C'. (January 8, 1881). 


94.* Manufacture of Colouring Matter: F. 
Wirth, Frankfort.on-the-Main. (0. Fischer, Munich, 
Germany). fer ]—Consists in using paranitrobenzalehyde instead 
of benzaldehyde for the preparation of new derivatives of tri- 
phenylmethan, by the action of the same on secondary and 
tertiary aromatic amines in the presence of dehydrating agent, 
and the conversion of the said !euco bases by oxidation into 
colouring matters. (January 8, 1881). 

96. MetalFencing: R. R. Main and J. Dick, Glas- 
gow. (6d. 22 Figs.}—Describes novel methods of connecting 
the standards to pronged feet and new forms of wire clips. 
(January 8, 1881). 

100. Mill Gearing: N. Macbeth, Bolton. [é:. 
10 Figs.}—Consists (1) in constructing rope and belt pulleys with 
wrought-iron rims and cast metal centres. (2) In making rope 
pulleys with rolled metal grooves and cast-iron bodies. (%) in 
welding plug pieces with or without flanges into the ends of 
tubular shafting. (January 8, 1881). 


101. Furnaces or Fireplaces for Steam Boilers, 
&c.: J. Lart, London. (C. W. Doten, Boston, U.S.A.) (6d 
5 Figs.}—The bars lie transversely to the furnace, and are 
arranged around the peripheries of wheels and drums, or parts of 
wheels and drums, The bed of the furnace is consequently not 
level but undulating, and when the wheels are rotated the clinker 
is ground up and carried forward until it drops into the ashpit 
(January 8, 1881). 

102. Metallic Wagons: R. Hud . Gild . 
Yorks. (6d. 6 Figs.)—Kefers to Patents 2677 of 1875 and 50 of 
1877, and relates to metallic tipping wagons. The underplate is 
turned up at each end E to form the buffers; the handle F'' for 
releasing and opening the end door is formed ina piece with the 
draw-bar. When it is required to tip the contents at the side of 
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the line the body is swivelled till it stands at right angles to the tase, 
and it is then rotated round the centre K, but when tipped end-on 
one pair of wheels becomes the centre, the other pair leaving the 
rails, The invention further relates to the details of the framing. 
(January 8, 1881). 

104* Combined Hydrostatic Steam Governor 
for Marine Engines: J. G. Galley, Plaistow,ana T. 
Smith, London. (2¢4)—The governor is operated by the 
column of water above the screw. (January 8, 1881) 

105. Mop Wringer: J. Whittingham, Nantwich. 
(4d. 1 Fig.j—Consists of two jaws in a trough that can Le forced 
together by a treadle. (January 8, 1881). 


106. Penholders: R.Spear. London. [id. 5 Figs.)J— 
The holder is furnished with a tubular push piece to eject a worn 
pen. (Januaay 8, 1581). 


107* Manufacture of Weavers’ Mails, &c.: J.C 
Ramsden, Filey, Yorks. (4/)—The mails are made of steel 
and hardened in oil, (January 8, 1831). 


108.* Converting Heat into Electricity: J. C. 
en, Filey, Yorks. (2¢.]—Appears to be a thermo- 
electric furnace fed with petroleum. (January 8, 1881). 

lll. Apparatus to Prevent Ships from Sinking: 
R. G. Sayers, London. [td 3 Figs} -A nuwber of small 
inverted cranes are fixed to the ship's sides. by means of which 
air-inflated balloons may be drawn under the water level to sup- 
port the ship. (January 10, 1881 . 


112.* Consuming Smoke from Fires: J. Teer, 
Salford. (2d.]-‘the air for combustion is heated by passing 
through a mass of hot fireclay. (January 10, 1881). 


114.* Apperetus for Steering Vessels, &c.: W. 
Legge, Middlesbrough, ([2¢.).—Tlhe rudder chain is 


moved directly by a steam cylinder. (January 10, 1881). 


115. Bearings or Supports for Shafts, Axles, &c.: 
L. A. Groth, London. (A. (ravelin. Liége, Belgium). [4d] 
—The bearings are of glass, and are carried on elastic cushions. 
(January 10, 1881). 

126. Eyelet Ta or Binding: W. Pretty, Ips- 
wich. (4d. 4 Figs.)}—The tape is like the letter Y in section 
The metal eyelets are inserted in the stem, and the material to be 
bound is embraced by the arms. (January 11, 1831. 


129. Galvanic Polarisation Batteries or Maga- 
zines of Electricity: J. H. Johnson, London. (. 











Faure, Paris). (6d. 6 Figs.}—The elements of the batteries are 
prepared by mechanically coating, electro-plating, or depositing 
upon them a layer of spongy or porous lead of suitable thickness. 
The plates, which are by preference of lead, are coated with 
metallic salts or oxides mixed with inert substances, as for 
example sulphate of lead mixed with pulverised coke. When the 
two elements thus prepared are immersed in dilute sulphuric acid 
and connected to a source of electricity, the salt on one of the 
plates will be reduced and form an adhesive porous coating. On 
the current being reversed the other plate will be similarly 
affected, and the first plate will be reoxidised or peroxidised, and 





these two will constitutea galvanic couple. Fig. 1 is a battery con- 
structed with flat plates, Fig. 2 a battery with circular plates, and 
Fig. 3 a battery of flat plates forming cells. A and B. Fig. 1, are 
thin lead plates; B, Fig. 2, is a central rod of lead or carbon 
enclosed in a cyiinder C of porous materials; the annular space 
between C and the central element is filled in the first instance 
with sulphate of lead and coke. In Fig. 3, aaaa are plates of 
lead of one square yard area, arranged parallel and secured by 
strips of india-rubber. The specitication describes the application 
the invention to driving tramcars and boats. (January 11, 1581) 

140, Preservation of Alimentary Substances, 
&c.: T. F, Wilkins, London. [id/)—The substances are 
treated with an antiseptic, and then coated with uncrystallised 
hydro-carbon. (January 12, 1881), 


142. Manufacture of Useful Products from Sea 
Weeds: E.C. C. Stanford, Glasgow. [4/.)—The weed 
is fermented, cut up, pulped, and lixiviated. The salts extracted 
are boiled down and carbonised, and the ash is treated in the 
ordinary way. The new products are obtained from the residue 
left after the extraction of the salts by treating it with carbonate of 
— or borax, and are suitable for paper-making. (January 12, 

831). 

157. Colouring Fibrous Materials: J. Young, 
Kelly, Renfrew. (4i¢.)—The process consists in charging 
infusorial earth, after bleaching, if necessary, with colour and 
mordant, and mechanically incorporating it with the fibre during 


wo. king. (January 12, 1881) 
177. Apporatue for Obtaining Motive Power 
from Fluid Currents: J.Imray,London. (62 3 Fiys.) 


—This invention relates to an apparatus similar to a turbine, 
designed to be worked by fluid at a very high velocity (such as 
steam), and is so arranged that the successive blades or channels 
of a wheel receive and utilise a succession of impulses from a 
fluid current acting upon them, the current giving up in each case 
& portion of its velocity, so that after acting upon a number of 
blades or passages it may leave the apparatus at a comparatively 
low speed, As each blade takes up only a portion of the velocity 
of the current, the wheel itself may revolve at a moderate speed 
and yet utilise a large proportion of the power derivable from a 
rapid fluid current. The apparatus corresponds in some respects 
with that described in Froude’s Patent 1163 of 1877, which was 
coutrived for the purpose of importing to fluid a high vortical 
velocity and for employing its resistance asa brake, Fig. 1 is a side 
view partly in section, and Fig, 2 is a vertical section of the wheel 
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orturbine. A is the wheel fixed on the shaft B within the ring D, 
and revolving freely between the covers E E. In the outer 
periphery of the wheel and in the inner periphery of the ring are 
formed semi-elliptical grooves, and these grooves are cut across 
obliquely as with a saw, and blades a and d are inserted in the cuts, 
the arrangement being such that the face of each blade projected 
on its own plane is semicircular, The steam enters at ¢ and is 
directed tangentially to the interior periphery of one cell, around 
which it sweeps, having the direction of its motion reversed and 
exerting a certain pressure which tends to propel the wheel in the 
direction of the arrow. The current issuing trom the opposite 
side of the ce!l of the wheel enters a ce/l in the casing ring, and 
sweeping round it finds its way tangentially into a second cell of the 
wheel, and so on through successive cells, in each case exerting a 
pressure tending to turn the wheel, until it escapes at the exhaust 
outlet, (January 14, 1881). 


184. Manufacture of Carbonate of Potassium: 
E. P. Alexander, London. (C. &. Engel, Paris), (4d.j)—Iis 
(1) for obtaining a double carbonate of magnesium and potassium 
by treating by carbonic acid gas a mixture of carbonate of 
magnesium or free magnesia with an aqueous solution of a salt of 
potassium. (2) Obtaining carbonate of potash from a double car- 
bonate of magnesium and potassium so produced. (January 14, 
1881) 

201. Grinding Mills: H. T. Haddan, Westminster. 
(B. Touya, Tarba, France), (5d. 6 Figs.) —The grinding is effected 
by two horizontal discs (one of which revolves, the other remaining 
stationary), whose contiguous faces are provided with vertical pins 
so arranged that a circumferential row on one disc projects and 
passes between two rows on the other. (January 15, 1531). 


242. Apparatus for Purifying and Heating Feed 
Water ior Steam Generators, &c.: J. H. Dane, 
San Francisco, U.S.A. [6d. 2 Fiys.) -The feed water falls 
in the form of spray on tov a mass of pebbles (heated by exhaust 
steam) through which it percolates, thus becoming raised to a high 
temperature, and also being freed of scale-forming substances, 
(January 20, 1881). 

267, Manufacture of Tubing: J.C. Mewburn, 
London. (La Societé J. L. Martigny et Cie. Paris). [(4d.\—A 
fibrous tube is woven around an india-rubber tube, and the whole 
vuleanised, (January 21, 1881). 


318. Reversible and Adjustable Toasting Forks: 
E. Brook, Hawarden, Flint. [6d. 5 Figs.) - the fork can 
be rotated and set at any angle tothe handle, (January 24, 1831). 


455. Signal Buoys: F. Barr, New York. [éd. 
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4 Figs.]—The buoy has a tube extending into deep water, and by 
its motion relatively to the water in this tube compresses air to 
ve used for signalling and operating a motor to work an electric 
machine, (February 3, 1881). 


667. Railway Point and Signal Apparatus: J. 
Saxby and J.8. Farmer, London. (6d. 5 Figs,)—Relates 
to apparatus for locking points, and indicating the fact by the 
position of the semaphore arms. In Fig. 1, AA are the main lines 
and BB the branch lines, Fig. 2 is an elevation of the lower 
part of the signal-post. As shown the points are set for 
the main line, but are not locked; in this condition the upper 
right-hand semaphore arm is lowered. If now the point be locked 
by moving the lever F in the direction of the arm, then this lever 
besides working the locking bolt D and the bar E will, by means 
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o° the rod F!, the arms /' /*, and the rod g' move the jaw r), which 
is butting against r; and thus lifting the rod a will lower the top 
left-hand arm showing the points are set and locked for the main 
line. At the same time the movement of the lever F by the rod 
F* and its connexions will have raised the right-hand arm, On 
again unlocking the points, and shifting them by the lever P to 
set them for the branch, the rod F', arms p! and p*, and the rod ¢ 
will remove the butt of the jaw r from contact with that of r', and 
through the rod p* will cause one of a pair of jaws behind r and r'! 
to butt against its fellow. At the same time by a similar series of 
actions at the other side of the post the upper left arm is raised 
and the lower right arm is lowered. When the points are locked 
the lower right arm is raised and the lower right arm lowered. 
(February 16, 1881). 


1100. Apparatus for giving Motion to Carriages, 
Vessels. &c.: L.A Groth, London. (4. Liedman and CU. 
Beger. Berlin). (6d. 2 Figs.}—The motion is derived from the 
rocking motion of the seat. (March 14, 1881). 


1913. Perforated Cylinders, or Blocks of Terra 
Cotta, &c.: W.R. Lake,London. (4. Heeve, Camden, New 
Jersey, USA.) [4d. 3 Figs j)—The clay is forced through a taper- 
ing chamber having numerous hole-forming dies in it, whereby 
the clay closes around the said dirs, and forms, when ejected, a 
block moulded with numerous openings, the said block being after- 
wards cut into lengths, (May 3, 1881). 


1955. Rotary Engines: H. Thibalt and T. Haw- 
kins, San Francisco, U.S.A. [(d. 7 Figs.—Relates tw the 
construction of tbe case within which the pistons move, to the 
arrangement of the steam and exhaust ports, and to an improved 
construction of the pistons and their actuating springs. Also toa 
novel construction of spring plates or abutments where the pistons 
pass from one side of the case to the other, and to a method of 
packing the joints between the drum and the case. A cut-off 
valve is added to the eng:ne, so that steam may be used expan- 
sively, avd an auxiliary steam pipe, having an independent 
throttie valve, opens into the steam chest, so that a continuous 
supply may be admitted direct to the cylinder. (May 5, 1881), 


1995. Machinery for Breaking Stones and 
Crushing Ores, &c.: W. R. Lake, London. (?. W. 
Gates, Chicago, U.S.A) (6d. 23 Figs.)—Inclodes providing the 
shaft carrying the crushing head with a ball-and-socket fuicrum 
bearing. whose wearing surfaces are chilled; a revolving eccentric 
bearing box having a supporting flange; a method of fastening the 
crusher head on the shaft; and various other distinctive features. 
(May 7, 1881). 

2011. Car Wheels: E. L. Taylor, Philadelphia’ 
US.A. [44 4 Figs }—The space between the hub and the tyre, 
and in some cases the tread o: the wheel also, is filled with paper, 
vulcanised fibre, or elastic material. (May 9, 1881), 


2045. Apparatus for Burning Liquid Hydro- 
carbon: W.R. Lake, London. (&. Lighthall, Brooklyn, 
New York). (6d. 3 Figs.)—The oil is burnt on a hearth of loos 
asbestos, in among which are metal studs which conduct the heut 
downwards to vaporise the fuel. (May 10, 1881) 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the Uuited States, may 
be consulted, gratis, at the offices of ENGINEERING, 35 and 36, 
Bedford-street, Strand. 








ON THE PROGRESS AND DEVELOPMENT 
OF THE MARINE ENGINE.* 
By Mr. F. C. MARSHALL, of Newcastle-on-Tyne. 

At tbe Liverpool meeting in 1872, Mr. F. J. Bramwell, 
F.R.S., now Sir Frederick Bramwell, past-president, read 
a paper before this Institution on ‘‘ fhe Progress effected 
in Economy of Fuel in Steam Navigation, considered in 
Relation to Compound Cylinder Engines, and High Pressure 
Steam.’’ This paper was most exhaustive in its character, 
and was followed by a discussion, in which some of our 
most prominent engineers took part. 

Having been asked to prepare a paper for this meeting 
on the marine engine, the writer naturally turned to what 
had been laid before the Institution on previous occasions. 
He found that Sir Frederick Bramwell’s paper embraced 
all the past history dnd present condition of marine engi- 
neering, and to some extent forecast its future. On the 
tame occasion Dr. Siemens, F R.S., the President for the 
year, remarked that during the nine years which had 
elapsed since the first meeting in that city the marine 
engine had been so far improved, that it consumed rather 
less than one-half the amount of fuel at that former time 
thought to be indispensable ; and that, if nine years hence 
his successor were able to announce a similar step in 


_* Paper read before the Institution of Mechanical En- 
fin-ers, at Newcastle. 





advance, we should have the satisfaction of knowing that 
the further discussion of the subject that day had not 
resulted in “‘ lost energy.’’ 

We have now completed the term then defined by Dr. 
Siemens ; and the writer proposes to continue the subject 
from the date of that meeting, and endeavour to trace out 
whether any, and if so what progress has been made; 
further, to consider whether or no we have reached the 
finality so strongly deprecated by Sir Frederick Bramwell 
in the discussion referred to, and if not, then in what direc- 
tion we are to look for farther development. 

In his paper Sir Frederick Bramwell gives Tables of par- 
ticulars of the boilers and engines some | to twenty- 
eight steamers of different descriptions, and comprising 
nearly all the types of engine and boiler now in general 
use. These Tables embrace the sizes of cylinders, heating 
and grate surface of boilers, condensing surface, working 
pressure, speed of piston, indicated power, and consumption 
of fuel. 

The average consumption of nineteen of these vessels he 

shows to be 2-111b. of coal per indicated horse power per 
hour. The working pressures range from 45 lb. to 65 lb. 
per square inch, the latter being the highest pressure 
recorded, while 376ft. per minute is the average piston 
speed. 
PThe writer has been favoured with data, from thoroughly 
reliable sources, showing in a similar manner the general 
proportions of engines and boilers recently fitted to 
steamers in the mercantile marine. These are shown in 
Table No. I.,* appended. It will be noted that the steam. 
pressures are now much higher, the boilers have less heat- 
ing surface, and the cylinders are much smaller for the 
indicated horse power developed ; and at the same time the 
average consumption of fuel is reduced from 2.11lb. to 
1.828 lb., or by 13.38 per cent. 

A substantial progress is thus shown to have been made 
during the nine years ; and although it does not reach the 
enormous gain of the previous decade, it is probably as 
much as could reasonably be expected, as the closer we 
approach the limit the more difficult will improvement 

ome. 

The marine engine and boiler of to-day is substantially 
the same in design and arrangement as Sir erick 
Bramwell described it. ‘The compound two-cylinder vertical 
engine, with receiver, and with two cranks at right angles, 
is the most commonly accepted type. It embodies great 
simplicity in design, great facility —and therefore cheapness 
—in manufacture ; it has few moving parts, is easily handled 
and tended, is very accessible throughout the working parts 
while in motion, and is readily repaired. 

The single Woolf engine, commonly known as the tandem 
engine, with single crank and flywheel, as shown in Figs. 1 
and 2, p. 158, was originally introduced and developed by Mr. 
Alfred Holt, and has recently been adopted by some other 
shipowners, with great satisfaction to themselves. It is 
still, however, looked upon with doubt and suspicion as to 
‘*unhandiness” by shipowners and their engineers gene- 
rally, and therefore does not make much progress in 
numbers as compared with engines having cylinders side 
by side; and this, notwithstanding the undoubted advan- 
tage it possesses, of taking up less fore-and-aft space in 
the vessel, and of having fewer working parts to be looked 
after. 

Next in order of general acceptance to the two-cylinder 
receiver engine, with cranks at right angles, is that known 
as the double tandem engine ; which consists of two Woolf 
engines placed side by side, and working two cranks at right 
angles, Figs. 3 and 4, page 159. These engines bave been 
extensively adopted for the largest ‘I'ransatlantic steamers, 
and with great success. 

The tandem form of compound engine possesses the great 
advantage of independence of action, and may therefore be 
multiplied indefinitely in its application to one propeller. 
It has long been used in the double form, and last year at 
Burrow it was introduced to the notice of the Institution 
in its triple form, as applied to the City of Rome (see 
Proceedings, 1830, p. 340). So long as it is thought wise 
to concentrate the propelling power of a vessel in one 
instrument, the number of such engines working side by 
side may be increased indefinitely. ‘The triple or quadruple 
arrangement of such engines, as will readily be seen, gives 
great uniformity of strain and greatly relieves the weight 
and friction on the crankshaft, as well as balancing all the 
moving weights. To set against these facts, there is of 
course the great disadvantage of increased number of parts, 
always a serious consideration on board ship at sea. 

A modification of the Woolf engine, introduced by Mr. 
D. Rowan, of Glasgow, about the year 1861, has three 
cylinders, one high and two low-pressure, placed side by 
side, with piston rods attached to one crosshead. It has 
recently been very satisfactorily applied to paddle engines 
of large pewer by Messrs. Douglas Hebson and W. G 
Ramsden, of Liverpool. In this case the steeple form of 
engine is adopted ; the three cylinders of each engine are 
firmly bo'ted both to each other, and to keelsons fore and 
aft the vessel, thus forming a very solid and substantial 
base from which to work the upper framing. Lach set of 
cylinders is worked by one valve aud motion, Marshall’s 
arrangement being used. The three piston rods are attached 
to the moving crosshead, and guided in the usual way. 

This engine, the writer believes, is a novelty as thus 
applied. it can be made to weigh no more than the oscil- 
lating form; it has given most satisfactory economical 
results in working ; it is easy to maintain, and affords great 
facility of access to all the working parts for overhauling 
and repair when required 

The most receut form of compound engine, introduced 
into our Transatlantic steamships, has three cylinders, one 
high pressure between two low pressure, with an inter- 
mediate receiver, and working into one crankshaft, having 
three cranks placed at equal angles from each other. 

This description of engine, bids fair to become the 
favourite one for large powers; several are now at 


* This Table will appear in a subsequent issue. 





work and give unqualified satisfaction both as to economy 
of fuel and cheapness of maintenance. The Arizona, 
of the Guion line, one of the first constructed on the 
plan, has worked so well hitherto that her owners have 
since ordered others of greater power of the same descrip- 
tion. The Servia also, now being finished for the Canard 
line, has engines of this kind,* with cylinders one of 72 in. 
and two of 100 in. diameter, and 64 ft. stroke. Compared 
with the triple tandem engines of the City of Rome, t 1ese 
have only half the number of cylinders, pistons, valves, 
valve rods, and appurtenances to get ont of order and keep 
in repair; while the balance of strains on the main shaft- 
ing and crank-pins can be readily equalised by the adjust- 
ment of the cut-off of steam. 

These three great types of compound engines may be 
placed as follows, in the order of their general acceptance 
by the shipowning community. 

1, The two-cylinder intermediate receiver compound 
engine, having cranks at right angles. 

2. The Woolf engine in the tandem form, having gene- 
rally the high-pressure and low-pressure cylinders in line 
with each other, but occasionally alongside, and always 
communicating their power to one crank. Such a pair of 
engines, is used sometimes singly (Figs. 1 and 2), oftener 
two pairs together (Figs. 3 and 4), working side by side to 
cranks at right angles; recently three pairs together, 
working to cranks placed 120 deg. apart. The system 
affords the opportunity of adding yet more engines to the 
same propeller to an indefinite extent. 

3. The three-cylinder intermediate receiver compound 
engine with one high and two low-pressure cylinders, the 
steam passing from the high-pressure cylinder into the 
receiver, and thence into the two low-pressure cylinders 
respectively. The cranks are placed at equal angles apart 
round the crankshaft, so as to balance the forces exerted 
upon the shaft. 

These three types may be said to embrace all the engines 
now being manufactured in this country for the propuision 
of steam vessels by the screw propeller. In their leading 
principles they also embrace nearly all paddle engines now 
being built, whether the cylinders be oscillating, fixed 
vertically, or inclined to the shaft. 

The compound engine in fact, in one of these three forms, 
may now be said to be universally adopted in this country ; 
and the qnestion of the relative value of simple expansion 
in one cylinder, and of compound expansion in two or more 
cylinders, which agitated the minds of some of our leading 
engineers ten years ago, is now practically solved in favour 
of the latter. 

The marine boiler of to-day is in all its main features 
the same as it was ten years ago. 

The single-ended boiler, made with two, three, and 
sometimes four furnaces, is the simplest form, and for all 
powers under and including 500 indicated horse power is 
the most generally adopted. 

The double-ended form is largely used. It has been 
found more economically efficient than the single ended 
form, by as much as 10 per cent. in the writer’s own 
experience. It is generally adopted for engines of 
large power, but for small powers is inconvenient, owing 
to its occupying more room lengthwise in the vessel, 
and also involving two stokeholds, and therefore more 
supervision. At one time great difficulty was found in 
keeping the bottoms of boilers of this kind tight. Owing 
to their length, the unequal expansion due to different 
temperatures at the top and bottom caused severe racking 
strains on the bottom seams and rivetting, so severe in 
some cases as to rend the plating for a large part of the 
bottom circumference of the suell. ‘This ditliculty has 
now been toa large extent got over, in consequence of the 
greater attention given to the form and direction of the 
water spaces in the boiler itself, so as to induce circulation 
of water; the introduction of the feed water at the top 
instead of near the bottom ; the more careful management 
now usual on the part of engineers; and lastly, the use of 
larger plates, welded horizontal seams, drilled rivet holes, 
and more perfect workmanship throughout. 

In boilers having a single flame-box to two furnaces 
opposite each other, Fig. 5,¢ difficulty has been expe- 
rienced in keeping the ends of the gtubes tight, owing 
to the action of the one furnace upon the other, and the 
inequalities of temperature induced thereby. ‘This is now 
obviated by the introduction of a firebrick division extend- 
ing just so high as to prevent the current of air, when the 
door is opened, from striking directly upon the opposite 
tube-plate. 

The modification of double-ended boiler, shown in 
Figs. 6 and 7, is that mtroduced by Mr. Alfred Holt. Jt 
has many decided advantages, but is costly to make. The 
formation of the two ends into separate fireboxes leaves 
the bottom of the boiler free to adupt itself to the varia- 
tions of temperature to which it is exposed. The separa- 
tion of the furnaces from the cumbustion chamber, 
excepting through the opening afforded by the connecting 
tube shown at A, is an advantage in the same direction, 
and avoids almost entirely the racking strains due to 
irregular furnace action. ‘lhe weight uf water carried is 
less, and that of the boiler may also be made less ; while the 
elliptical form of the two ends gives greater steam space. 

Figs. 8 and 9 represent a type of boiler largely used 
in Her Majesty’s Navy, and very suitable for all classes uf 
vessels where length is available. 1t is introduced here as 
a specimen of a highly efficient boiler in regard to weigtt 
and power developed. Many examples have yielded oe 
indicated horse power in the cylinders fur every 3 square 
feet of heating surface, under natural draught and with} a 
very moderate height of funnel; and this with a consump- 
tion of fuel not exceeding 2} lb. per indicated horse power 
per hour under a working pressure of 60 lb. With tue aid 


* These engines have already been fully illustrated in 
this journal (see ENGINKERING, vol. xxx., puge 196). 
+ This figure, together with Figs. 7 to 9, will be pub- 





lished next week. 
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of a steam jet in the funnel, the heating surface per indi- 
cated horse power has fallen below 2} square feet. The 
large water surface afforded for escape of steam secures 
almost entire freedom from priming, -vithout the incum-} 
brance of steam domes ; and the large combustion chamber | 
allows of the thorough combustion of the gases before their 
passage through the tubes. 

The locomotive type of boiler has lately occupied the| 
writer’s attention, with a view to its more definite introduc- 
tion into marine work. In his recent paper before the 
Institution of Civil Engineers Mr. Thornycroft has shown 
what can be done with it undera forced draught ; and how 
to reduce the weight of boilers and the water in them, as 
well as how to get a large power out of a small boiler. | 
This form of boiler (see ENGINEERING, vol. xxx., page 243) 
affords the opportunity of introducing an almost unlimite | 
amount of absorbing surface in the shape of tubes, while the | 
firebox is in the best form possible for efficiency. The diffi- 
culties, however, which lie in the way of applying the same 

rinciples to steamers going long voyages, are very great. 

he principal difficulty lies in the necessity of burning a large 
quantity of fuel in a very limited space and time. this can 
only be done either by direct pressure or exhaust action 
applied a the furnace. In other words we must either ex- 
haust the funnel, which will absorb a large amount of power, 
but would be comparatively easy of application; or our 
stokers, as is the case with our miners, must work under 
apressore of air. The writer would submit for the con- 
sideration of the meeting whether this latter isan unrea- 
sonable condition of things to contemplate, considering that 
by so doing we should enormously reduce the dead weight of 
our boilers and water, and thereby leave room fora corres- 
ponding weight of cargo. 
we The boiler shown is that known as the Perkins boiler | 
(see ENGINEERING, Vol. xxviii., page 469), and is introduced 
here as a specimen of the tubulous system applied to marine 
purposes. It must be admitted that the tubulons system bas 
not been a success, as actually worked on board ship; the 
writer nevertheless submits that this system affords a means | 
of reducing the enormous weight of boilers and water at pre- | 
sent deemed necessary, which is well worthy our considera- | 
tion ; more especially as, with increasing steam pressures, 
this weight must still further increased to the serious} 
hindrance of progress, and loss to the shipowner by the 
displacement of freight-paying cargo. 

With regard to the use of steel in marine boilers, the | 
valuable paper read by Mr. Boyd in 1878 and that read by 
Professor Kennedy at the last meeting have left very little | 
to be said as to the character and use of the material, and 
the mode of treating it. The writer wishes only to state 
the result of his experience in the manufacture and work- 
ing of such boilers, with the view principally of removing 
the doubt and uncertainty, so freely expressed in the dis- 
cussion on those papers, and to some extent justified by 
the failure of the boilers of the Livadia. Many steel 
boilers of sizes varying from 6ft- in diameter to 14 ft. Gin. | 
in diameter have left the works at St. Peter’s since 1877, | 
when the first was made ; and in no case has there been a | 
failure of a plate after being put into a boiler, either in the 
process of manufacture or in working at sea. The mode of 
working is as follows: For shell plates, from § in. to } in. 





thick, to warm each to a dark red heat before rolling, | North 


having previously drilled a few holes to template for bolt- | 


ing the strakes together; the longitudinal seams are | 
usually lap joints treble-rivetted, requiring the corners to 
be thinned, which is done after rolling. The furnace plates 
are poaey welded two plates in length, and flanged 
to form Adamson rings, and at tin back end to meet | 
the tube plate; the back flame-box plates are flanged, | 
also the tube plates and front and back plates, and 
whenever work is put on to the plate it is annealed | 
before going into place. The rivet holes are drilled | 
throughout. In the putting together the longitudinal 
seams of the thicker plates of the shells, great care is 
always taken to set the upper and under plates for the lap | 
to their proper angle before they are bolted together, a 
point generally overlooked by the practical boilersmith. | 
It will be observed that if this is not done, great strain is | 
thrown on the material, sometimes resulting in fracture. | 
In two boilers, made in anotber department of the 
works, fracture actually did take place while closing up 
the rivetting in four plates j in. thick; the rivetters 
having followed the old bad custom, so common in iron 
boilers, of drawing plates the together when in place, 
in order to close work the platers should have closed. 
The writer suggests that this may have been done 
in other boilers besides those mentioned. The use of steel 
for boilers is always recommended by the writer, and in no 
case has he had cause to regret it. 

The question of corrosion is one which is gradually being 
answered as time goes on; and so far very satisfactorily 
for steel. Some steel boilers were examined a few weeks 
ago which were amongst the first made; and the super- 
intending engineer reports, ‘‘ There is no sign of pitting or 
corrosion in any part of the boiler; the boilers are washed 
out very carefully every voyage, and very carefully exa- 
mined, and I cannot trace anything either leaking or eating 
away. No zinc is used, only care in washing out, drying 
out, and managing the water.”’ | 

This is the evidence of an engineer with a large number 
of vessels in his charge. His statements could be corro- | 
borated by many other engineers in similar positions. On | 
the other hand some of our most prominent Liverpool engi- | 
neers always use zinc, and take care to apply it most strictly. 
The evidence of one of them is as follows: ‘‘ We always fix | 
slabs of zine to most boilers, exposing not less than a sur- 
face of 1 square foot for every 20 indicated horse power, and 
distributed throughout the boiler. This zinc we find to b« 
in a state of oxide and crumbling away in about thre 
months. We then renew the whole, and find this will last 
twelve months or more, when it is renewed again. Meen- 
time we have no pitting and no corrosion, but on the con- 
trary the interior surfaces appear to have taken a coating 


| 


of oxide of zine all over, and we have no trouble with 
them.”” Again, many engineers have trouble with their 
boilers under both systems; this is due no doubt to some 
mismanagement, probably the admission of too much air 
with the feed water. Frequently too the tubes and interior 
surfaces are destroyed by drops of moisture being allowed 
to form and dry upon them after blowing out. 

The superheating of steam, notwithstanding its un- 
doubted value in all expansion engines, has practically 
died ont. ‘T'o some extent the use of mach higher pressures 
has rendered it less necessary ; but the practical difficulty 
of the rapid corrosion of the material of which the super- 
heaters were made, and the restrictions imposed by Lloyd’s 
and the Board of Trade on that account, have mainly led 
to their abandonment. 

The most noteworthy feature of to-day in connexion 
with the marine engine is the demane for largely increased 
power, to meet the requirements of shipowners for larger 
vessels and higher speeds. There is a growing feeling 
amongst them that “speed pays ;’’ and that it is better to 
insure certainty of arrival at the port of destination than 
to save a few tons of coal on the voyage. At the same 
time it is of the first importance that the required increase 
of speed and power should be achieved, first, with the 
least possible weight of machinery, water, and fuel to be 
carried ; secondly, with the least possible expenditure of 
fuel; and thirdly, with safety and efficiency in working, 
low wear and tear, and cheapness of maintenance. 

These points being kept in view, the writer proposes to 
consider our present marine engine as to its efficiency and 
capability of further improvement, and then to consider 
generally in what direction we may look for further 
development ; carefully separating throughout the boiler, 
or steam generator, from the engine, or steam user. 

(To be continued). 








PIG IRON MANUFACTURE. 

WE have received from Mr. J.S. Jeans, the secretary to 
the British Iron Trade Association, the following interest- 
ing data respecting our pig-iron manufacture during the 
first half of the present year : 


Production of Pig Iron for the Half-Year ending June 30, 
1881, and of Stocks in Warrant Stores and in Makers’ 
Hands in each District of the United Kingdom at that 
Date. 





Stocks of Pig Iron. 
































Produc- 
vr tion. As against 
On June on De- 
30, 1881. \cember 31, 
1880. 
tons tons tons 
Cleveland 1,359,849 431,326 331,124 
Scotland... one 571,422* 567,155+ 495,850+ 
West Cumberland 432,101 85,251 65,000 
South Wales 470,502 63,696 61,000 
N - ion 29,067 5,700 8,787 
Sonth Staffordshire ... 140,000 62,500 55,000 
Lincolnshire _... os 108,250 35,414 25,000 
Lancashire on he 369,178 92,511 85,000 
Northamptonshire 100,528 45,171 21,000 
North Staffordshire 141,944 42,559 | 35,000 
West and South York- 
shire ... ane ss 153,941 83,807 50,000 
Derbyshire and Notts.. 197,539 53,471 30,000 
Shropshire ‘ai : 42,500 34,000 30,000 
Gloucestershire, Wilt- 
shire, &c. an én 18,000 6,200 5,500 
Total . 4,134,821 | 1,608,761 | 1,298,261 
Add makers’ stocks in 
Scotland ia Unknown 243,150 
Total 1,541,411 
Tons. 
The stock of pig iron on January 1, 1881, was 1,541,411 
The production of pig iron during the first 
half of 188l was... one wae on 4,134,821 
Total oan 5,676,232 
Deduct stock, June 30, 1881 ... 1,851,711 
Consumption in first six months of 1881 3,824,521 


Of the quantity of production returned for the six months 

ending June 30, 1881: 

3,415,396 tons are actual returns made to the Associa- 
tion ; and 

689,422 tons are estimated, including the whole make 
of Scotland. 

4,134,821 tons. 

Of the stocks of pig iron returned on June 30, 1881: 

1,563,761 tons are actual returns ; and 

45,000 tons are estimated. 

1,608,761 tons. 

Nore.—The stock of pig iron in warrant stores and in 
makers’ hands on the 30th of June, 1881, is equal to 12} 
weeks of the consumption of the first six months of 1881. 

J.S. Jeans, Secretary. 

7, Westminster Chambers, Victoria-street, Westminster, 

Anenst 6, 1881. 

* Estimated. + Stocks in warrant stores only. 

t Makers’ stocks in Scotland estimated at the same 
figure as on January 1, 1881. 
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WHITWORTH SCHOLARSHIPS. 

We have received from the Science and Art Department 
of the Committee of Council on Education, South Ken- 
sington, the following lists of successful candidates for 
Whitworth scholarships and scholarship prizes : 


List of Candidates Successful in the Competition for the 
~ Whitworth Scholarships, 1881. 
| 25 
Name. Occupation, Address od 
|_| | $2 
& j sa 
l< as ns > 
lol £ 
cod ‘ 


Lousley, Ernest Wallingford 





| 
--|26| Engine fitter 
1 





Sutton, Alfred —...|2 7 ° ...| Brighton 150 
Grace, Robert W. ...'2 Engineer apprentice/Liverpoo!l .... 150 
Sharp, Archibald i8 ” - Glasgow ... 150 


Wild, Artbur E, ” 
Jordan, Henry G. ....23, Engineer... oad ~ 
Murpby, Edward ...|2]/Engineer apprentice|Liverpool 
Parry-Jones, Richard) 23 _ - Carnarvon 
Richardson, Samue!|2./Draoghtsman .. |Greenwich 
Barendt, Arthur H.|2l|Engineer apprentice|Liverpoo! . 
Herbert, Charles .../19 Mechanic .../Oldh +m 


- Manchester 


{ 


Davis, Edmund J. M.)20' Engineer student | Bristol 100 
Platt, Travis... ... /21| Millwright -+.|Manchester | 100 
Savage, William _ .../22' Engineer Crewe 100 
Tyson, John .. o00f 25) os .-|Liverpool .. | 100 
Hadcock, Albert G./20 Fitter... 100 


...| Woolwich ... 


Martin, William _...'2) Engine fitt or. aa 


Bright 
Examination for Whitworth Scholarship Prites, 1881. 
Scholars appointed in 1878. 





Marks Obtained. 
































Name. a : Prize Awarded, 
S$ ise| 3 
«= | aa 3 
= m8 a) 
Groves, William 1700 | 1185 2835 First prize, £100 
Mather, Thomas ., 1940 §=873 2813 | Second 60 
Tozer, William H. 1365 1066 2431 Third 50 
Needham, Joseph E. 143 =6444 2387 | Fourth 40 
Duckworth, Thomas 11860 419) s:1605 | Fifth 30 
Kingdon, Zachary H, .. ° 897 eo. | Sixth 20 
* Specially excused from the examination in theory, 
Final Competition. 
Marks Obtained 
Name. Total. Prize Awarded 
1872. 1889. 1881. 
Groves, William ... 2126 2595 | 2885 | 7606 First prize, £200, 
Needham, Joseph E. 2264 2259 2387 6910 Second 100. 
FOREIGN AND COLONIAL NOTES. 


Canadian Canal Surveys.—Mr. Rubidge, U.E., has left 
Ottawa, accompanied by Mr. Crawford, C.E., to make a 
survey of the Murray Bay Canal. Mr. Rubidge is also 
instructed to examine the Trent Valley in connexion with 
surveys already made, aud to report what further surveys 
are needed. 


American Railway Rolling Stock.—It was estimated on 
good authority that on the Ist of January, 1879, there 
were 16,445 locomotives in use in the United States. These 
were valued at 164,450,000 dols. There were at the same 
time 300,000 cars, valued at 600,000,000 dols., in use, mak- 
ing a total capital of 764,450,000 dols. invested in railroad 
rolling stock. In addition it was estimated that one-tenth 
of the total number of cars and locomotives running on 
the date mentioned had been rebuilt tive times since 1830, 
ata cost of 382,225,000 dols., making a grand total of 
1,146,675,000 dols. invested in this class of machinery, or 


| about twice as much as Great Britain is estimated to have 


| invested in her mercantile marine. 





While American loco- 
motive manufacturers have thus extensively stocked their 
own country with the products of their factories, they have 
also ventured to compete with England in her colonies and 
in other countries. 


La Canadienne.—The Canadian Government steamer, 
now named La Canadienne, was formerly the Foxhound 
and was built in Scotland last year. La Canadienne is an 
iron steamer of 380 tons gross, or 220 tons net, classed A | 
at Lloyd’s, and was purchased by the Dominion Government 
at a cost of 35,000 dols. The vessel is armed wit four 
guns, and carries twenty-five men armed with rifles. ‘I'ue 
officers and crew wear the uniform of the Royal Navy. 
The duties of La Canadienne include the protection of tue 
sea and river fisheries, the public revenue, and the main- 
tenance of peace and order on the coasts, and in the 
harbours of the Gulf of St. Lawrence. 


Western Australian Railways.—The Legislative Council 
of Western Australia bas passed a resolution asking the 
Governor to ascertain whether the Imperial Government 
would be willing to sanction railway construction from the 
eastern districts to King George’s Sound on the land grant 
system. Sir William Robinson promised to do his best to 
advance the project. 


Locomotives in France.—To meet the requirements of 
its increasing traffic, the Paris, Lyons, and Mediterranean 
Railway Company has ordered no fewer than 400 locomo- 
tives. Of these engines 13” will be constructed at the 
workshops of the company, M. Gouin has secured a con- 
tract for 75 of the remaining engines, 195 are to be made 
in Austria. 
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Der Siigewerk-Techniker. 


By B. 

Fr. Bassermaan, 

Ts little book deals with a technical subject 
hitherto very inadequately treated. 'Text-books on 
special branches of engineering, written by men 
possessing a wide experience of their subject, and 
capable of collecting and arranging such material 
as is available, though generally difficult to obtain, 
demand deservedly considerable attention. Mr. 
Kiissner has, in his “‘ Sawmill Engineer,” succeeded 
in giving not only his own valuable experience, 
but has added to it results of experiment and 
practice by other authorities. He treats his 
subject systematically under different headings, 
commencing with power and suitable speeds re- 
quired for wood wot king, and enters very fully into 
the relation between power expended and work 
done. Speaking in another chapter on the loss of 
material by cutting up round timber, he givesa 
series of tables from which the desired results may 
be readily read off, and most suitable proportions 
chosen for planks, &c. Examples are constantly 
quoted and facilitate the handling of the book, 
parti ularly to men not specially accustomed to 
technical literature, but practically employed in 
different branches of manufacture. The next two 
chapters of the book may be said to apply to the 
commercial side of the question, and here again 
the author shows his thorough acquaintance with 
the subject and fairly exhausts it. The book is 
not illustrated except for a few small 
but frequent references to illustrated information 
published elsewhere form a valuable addition. Cal- 
culations of cost and performance of machinery, 
maintenance, prices of materials, and even names 
of firms for the sale of foreign and home timber, 
form an appendix, the value of which will, how- 
ever, decrease with time 
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Zinn, Eine Geologisch- Montanistisch-Historische Mono- 
graphie. By Von Reyer. Berlin: G. Reimer. 
The somewhat long title tells us exactly what we 
may look for in this monograph. A geological 
description of those places where tin ore occurs, 
the structure of the and the appearance 
which the ore represents, either in lodes and veins 
scattered about as microscopically fine dust or 
washed out in piec convenient size. We] 
find further a history of the development of the} 
different tin mines, highly interesting sometimes, | 
but often verbose and tedious. We learn the con- 
dition of the workmen in tin mines at the 
Edward I., the quaint rules under 
worked, and we are told when and where improve- 
ments were introduced primitive of | 
washing and smelting the ore, 
still exist among the Chinese 


arrangements which | 
he labourers at Banca 

and Malacca, and « 

the comprehensiy 


very one will be satisfied with 
information as to production 
and price of th 
long lapse of time. 


tal in all countries and over a 
The book is not technical and it gives no dia- 
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grams. It is not chemical either; and even in 
describing the most valuable ore, the oxide, it 
nowhere tells us how to recognise it as such. But} 


it is certainly geological, historical, and statistical. 
In Parts Il. to IX. it speaks of the tin mines in| 
Saxony, Bohemia, Cornwall, Malacca, Bilitong. | 
Banca, Australia, and Tasmania, cursorily touching | 
upon tin districts of minor importance in Spain, | 
France, Russia, Algiers, Mexico, Peru, Chili, United | 

, tied his | 
and idied hi 


China. The author has sti s 
subject most carefully, and the reader may wonder 
at his knowledge of old reports and chronicles that 
have any bearing on the condition of the workmen, 
increase and decreas production, import, price, 
or on the legislative side of the question. He iscet 

tainly fond of statistics, and his book abounds with 
tables and figures « verywhere. The information 
about Australia, mostly official, he collected himself 
in London. He is almost overwhelming in quota- 
tions, but by always carefully stating even the page 
whence his quotation is taken, he greatly facilitates 
further investigation of the subject. It should be 
mentioned, as creditable to the author, that his zeal 
for foreign countries is certainly not inferior to 
the interest he shows for Altenberg, Zinnwald, 
and Schlackenwald. His language is generally 
clear and his method of explanation is good. The 
structure of rocks that once, in a more or less 
liquid state, forced channels for themselves, is very 
nicely explained by his experiments with gypsum. 
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Repetitions are, however, not scarce, and this will 
especially be noticed in Part X. (Ueberblick). 

The monograph will prove useful to those for 
whom it has been written—to English people 
acquainted with German, particularly if they have 
some one who reads it to them. Mr. von Reyer 
is a most ardent reformer of the German language, 
and it is to be regretted that he should have chosen 
this book to illustrate his theory. He does not 
tolerate the “h ;” his consistency even goes so far 
as to obviate it in Boemen—Bohemia, Metode— 
method, not to mention “in” for “ihn,” &c. He 
does not, however, in the least object to the fre- 
quently useless “e” in long syllables, and some 
difficulty may be experienced to recognise the 
well-known animal in his “Tieger.” In words 
derived from Latin he invariably replaces “tion ” 
by “zion,” while “c,” “ ph,” and “y” have no right 
of existence ; he changes them into the real German 
“7.” “f" and “i”: it requires some imagination to 
recognise in Porfir the mineral porphyry, or in 
Fisik our physic ; this is carrying phonetic spelling 
to an unpleasant degree. 

Die Darstellung des Eisens und der Eisenfabrikate. By 

Epwarkp JAsPinc. Hartleben: Vienna, Pest, Leipzig. 
This is one of the series of technical hand-books, 
commonly known as “ Hartleben’s Technical 
Library,” written not so much for students or men 
of science as for manufacturers, foremen, and even 
for workmen employed in any branch of manu- 
facture, nearly all of which have been treated 
in one or other of the volumes of this library. 
comprising now some eighty numbers. Intended 
as they are for the masses, they are prepared in an 
inexpensive style, yet the information is sound and 
correct, and the numerous illustrations, though not 
elaborate, answer their purpose well. The volume 
before us, on the manufacture of iron and iron goods, 
contains in a series of chapters a popular treatise 
on iron making, manufacture of cast iron, wrought 
iron, steel, malleable iron, followed by a chapter 
on iron and steel castings, and then enters upon 
the principal object of the book, that of describing 
the manufacture of iron goods ; bar and merchant 
iron, plates, wire and tube plants, are described 
and illustrated, and if no strikingly novel infor- 
mation found in the book, credit is due to 
the author for having treated his subject cor- 


is 


rectly and in plain comprehensible language. In 
some cases more definite information would be 
desirable ; for tance the qualities of steel are 
rather vaguely treated. In the second part of the 
book, the author seems most at home, the pro- 





cesses of tinning and galvanising iron, covering its 
surface with copper, nickel, and a variety of other 


metals as well as enamel, are well described, and 


|instructions given how to proceed, including such 


elaborate processes as covering iron with silver, 
platinum, or Barft’s method for 
forming a protective coating of magnetic iron oxide 
is described, and the apparatus illustrated. 

The next chapter treats on forging ; all necessary 
tools and implements as well as blowers and power 
hammers are described; but of hydraulic forging 
presses the author but an unfavourable 
, hile he devotes considerable space in this 
chapter to hardening and tempering steel. Turn- 
ing now to mechanically shaping iron when cold, 
the author describes the processes of turning, bor- 
ing, shaping, chiselling, filing, grinding, and polish- 
ing, adding a few words on brazing, and then devotes 
the rest of the book to the manufacture of special 
articles, such as screws, nuts and bolts, nails, wire 

, needles of all kinds, and a variety 
other articles. It will thus be seen that the 
information contained in 250 octavo pages is pretty 
varied and cannot therefore of necessity be very 
exhaustive. As we remarked at the commencement 
of this notice, the book is not intended to give 
instruction to the manufacturer or even student, 
but is rather intended as a popular treatise for 
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all interested in iron and the iron trade. The 
addition of English and French names of the 
articles mentioned may prove useful, and as a 


popular treatise on iron and ironmaking, we have 
no hesitation in recommending this little volume. 





THE BERLIN METROPOLITAN 
RAILWAY. 

Great efforts have been made within the last 
ten years to improve the capital of the German 
empire in various directions. In its architecture, 
Berlin possesses, thanks to such prominent men as 


Schinkel, Rauch, and others, a number of hand- 
some public buildings and monuments, and the 
general architectural aspect of the Berlin streets is 
decidedly pleasing and even in many of the new 
thoroughfares, striking. With the completion of the 
new system of drainage one of the most objection- 
able evils of the town will be entirely overcome, 
and Berlin may boast of one of the most perfect 
systems of sewage disposal ; while local traffic has 
of late received so much attention and has been so 
thoroughly dealt with, that soon Berlin will be in 
possession of a very eflicient system of local rail- 
ways, Situated as it is, but few feet above the high 
level of its little watercourse, the Spree, under- 
ground railways were entirely out of the question, 
lines crossing the streets on a level could not be 
tolerated in a town like Berlin with considerably 
over one million inhabitants, and the only remain- 
ing system, that of an overhead railway, had to be 
resorted to for a metropolitan line. When in 1871 
the first proposals were made for such a railway 
there were in Berlin the termini of eieven lines, 
most of them situated close to the boundaries of 
the city and connected to each other by a suburban 
railway, called the ‘‘Ringbabn” and of which 
15.85 miles were opened in 1871, commencing 
west at the Lehrte Railway Station and running 
in an easterly direction round the outskirts of the 
town, finally to terminate at the Potsdam Station, 
in the south-west. This suburban line, which 
had been built at a total expenditure of 600,000/., 
mostly on embankments, making the cost per 
mile 37,858/., was supplemented in 1875 by a 
further 7.5 miles, completing the circle with a total 
of 13 stations on 23.3 miles, Built to facilitate the 
traffic between the large railways now terminating 
in Berlin with twelve stations, it was also antici- 
pated that it would greatly assist in local traffic, 
an anticipation which has not, however, been rea- 
lised to a large degree. The stations, too far re- 
moved from the centre of the town, were not so 
readily accessible as is desirable for local traffic, 
and the slender train service did not give sufficient 
accommodation, ‘The steadily increasing traffic of 
Berlin, principally in the direction East and West, 
called for improved modes of communication, and 
although the project of a metropolitan railway tra- 
versing the very heart of the city in this direction 
received a severe shock during the financial crisis in 
1874, it was again brought before the publicin 1875, 
and a limited company was formed for its con- 
struction in the same year. The project was to 
connect the Frankforth Railway Station in the 
east with the west end suburb Charlottenburg, 
by a railway having four lines of standard gauge 
with seven stations in the town in addition to 
the termini, and the estimated cost of this line 
was 3.500,U00/. for a length of 7.5 miles, or 
156,666/. per mile. This capital was subscribed 
partly by the railway companies interested and 
partly by Government grant; the latter amounted 
to 1,050,000/. and the railway was actually com- 
menced in the autumn of 1875. At present most 


of the lines and stations are so far advanced 
that the whole system will be opened for 
tratlic early in 1882. The statistics for 1875 


showed that some 10.4 million passengers had fre- 
quented the different railways in Berlin, and since 
the new Metropolitan line was intended to serve 
two purposes—first, to serve the local traffic, and 
secondly, to establish a ready means of communica- 
tion between the different railway termini for the 
convenience of through traflic—-two distinct systems 
were decided upon, one for local traffic only, having 
stations at a maximum distance of 2.17 miles, and 
trains running at an average speed of 33.5 miles, at 
intervals of five minutes, allowing 44 minutes for the 
run, and half a minute stoppage at stations. Extend- 
ing this traflic over a time of 18 hours daily from 
5.30 A.M. to 11.30 p.m. would necessitate 216 trains 
to be run in each direction for local traffic. On the 
other line the longest distance between two stations 
is 3.1 miles, and the time occupied for the run, about 
six minutes, with four-minute stops at the stations 
to accommodate considerable goods traffic which is 
anticipated, would allow trains to be run at intervals 
of ten minutes. This, however, was deemed un- 
necessary, and 15 minutes has been fixed as the 
time for departure of successive trains, making a 
total of 72 trains to be run per day of, 18 hours. 
This consideration led to the complete separation of 
the two systems, although they run parallel to each 
other and on the same viaduct, and have, moreover, 
two stations, that at the Konigsbriicke and Fried- 











richstrasse, and the terminiin common. ‘The traffic 
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regulations have been fixed so as to give a variety 
of combinations and facilitate travelling. Local 
trains starting from the Frankforth Railway Station, 
going west by the Metropolitan line, return to the 
same station by the suburban line, some taking 
the southern, others the northern route, and vice 
versd. A number of other combinations have also 
been arranged, and through trains from the terminal 
stations of the twelve country line termini run on 
the Metropolitan Railway. 

Turning to the annexed plan, the whole situa- 
tion of the Berlin railway system will be readily 
understood, and on following out the various con- 
necting links, it will be seen that very convenient 
communication between all the various main lines 
will be established as soon as the Metropolitan Rail- 
way has beencompleted. As we have already stated, 


this line commences at the Frankforth Station in | 


the east, following first a westerly course till it 
meets the River Spree, where it is built on the river 
for a length of 656 yards, the stream being in 
this place much wider than it was desirable. From 
here it follows the direction of one of the arms of 
the River Spree, called Kénigsgraben, and is indeed 
built upon it, this arm, useless for navigation and 
objectionable from a sanitary point of view, having 
been filled up, and the brick arches for the rail- 
way built on the land thus reclaimed for a length of 
1} miles. The line then crosses the river on two 
handsome stone bridges, traverses one of the most 
thickly populated parts of the town, and after one 
more stone bridge, and an extensive iron structure 
over the Humboldt Harbour, reaches the Lebrte 
Railway Station. 
once more carried over the river, it enters the 
Thiergarten, a large public park, passes by the 
celebrated Zoological Gardens, and terminates at 
Charlottenburg, having here a joint station with 
the Berlin-Wetzlar line. The nine stations on 
the 7.5 miles of line are all marked on the plan, 
but we should here again mention that only two 
of these stations, Konigsbriicke and Friedrich- 
strasse, are arranged for the through traffic, the 
others serving for local traffic only. ‘The line, cross- 
ing as it does some of the most frequented parts of 
Berlin, involved the purchase of some very costly 
property; as an example it may be mentioned that 
the ground alone for the Friedrichstrasse Station 
was purchased for 250,000/., while the acquisition of 


After crossing this line and being | 





| the Kénigsgraben met with very considerable diffi- 
culties; but the closing of this sluggish and dirty 
| stream cannot be considered otherwise than a great 
| improvement to the city of Berlin. 
| All that part of the line passing through the city 
| proper—a length of 4.97 miles—is built on brick 
| viaducts at an average elevation above the street 
level of 24 ft. 6in., and with the width of spans 
| varying from 26 ft. to 49 ft.; the arches are seg- 
| mental, about one-fourth the span in height, and 
| having an average height inside of 19 ft. 8 in.; the 
width of the viaduct is 47 ft. 6 in., but by stone 
coping at the top this is increased to 51 ft. for the 
top platform. ‘The arches are built with a view of 
being let out for various purposes, and most of the 
piers are made with wide openings so as to establish 
| communication between adjoining arches. 


iron arches of from 80 ft, to 90 ft. span were employed, 
| while the river bridge near the Moabit Station as 
well as that over the Humboldt Harbour are iron 
| lattice girders, the total length of iron structures 
amounting to about three-quarters of amile. From 
the Zoological Gardens to the junction with the sub- 
urban railway, a distance of 1.8 miles, the permanent 
way of the Metropolitan line rests on embankments. 
| Shortly after leaving the Lehrte Railway, the line 
crosses the River Spree at a very oblique angle, and 
for that reason the two midstream piers were not 
carried out as one continuous structure, but consist | 
each of four cylindrical granite piers about 4 ft. 6 in. 
in diameter, each one of which carries the girders for 
| one line. 
| Not less interesting than the line itself are the | 
| stations, which are all divided in two stories, the | 
lower containing offices, waiting rooms, &c., while 
the upper consists of the lines only and wide plat- | 
| forms, communicating with the lower offices by | 
| wide convenient staircases, Fig. 1 shows the type 
of a station on the Metropolitan Railway for local 
traffic, the four railway lines being indicated by 
single lines only, with arrows marking the direc- | 
tion of traffic. ‘The lines, which generally are sepa- | 


In all cases where street bridges were necessary, | 


d, with a light iron structure of about 330 ft. in 
length, and 95 ft. span. ‘The other two lines only 
deviate from their course as much as is necessary 
for the supporting walls of the station roof. 















































Where two stations fall together, those for local 
traffic and through traffic, the arrangement as indi- 
cated in Fig. 2 is adopted; the two inner lines run 
straight through, both the other lines are bent out- 
wards, and the whole area, about 225 ft. wide, is 
covered over by a roof, in this case 500 ft. long. In 
Figs. 3 and 4 small plans are given showing the 
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rated 11 ft. 6 in. from centre to centre, leaving arrangement of piers and arches both for single and 
|6 ft. 9 in. way between two adjoining lines, are | double stations; in the former case the viaduct is 
| spread to about 40 ft. for a distance of 500 ft.; a| continued for the width of three lines, and one 


| platform is built in the space thus formed, communi- | 


only branched out, while in the second case, only a 


cating with the offices below by two staircases, and | width sufficient to carry two lines runs through the 


roofed over as indicated by the dotted lines a, }, c, | station in a continuous line ; both the outer lines 
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and are “bot ind to them by arches, 
which carry the station platforms. The two stations 
for through tratlic contaia larger offices, about ten 
different windows for booking to different lines, 


are built out, 


large luggage offices, waiting-rooms for four dif- | 


iller offices 


as well as 


ferent class passengers, aud other sm 
necessary for stations of this character 
carriage approaches and cabstands. 
Some very important alterations were necessary 
at the east terminus of the Metropolitan Railway, 
the previous Frankforth Railway Station. 
station, which was built on the street level, and con- 


sisted of five lines covered over by one large arched | 


roof of 130 ft. span, had to be raised to the level 
of the Metropolitan Railway, in all about 23 ft. 
lofty roof permitted this elevation of the permanent 
way to be carried out without materially interferin 

with the architectural features, and without dis- 
turbing the roof. At the south side of this station, 
previously used for trains going out, 
departure and arrival platforms for the Frankforth 
Railway were placed, while the Sormer arrival plat- 
forms at the north side are now replaced by eight 
lines, with four platforms for the Metropolitan Rail- 
way. An exteusion of the covered space on the 
north side to the extent of nearly 200 ft. in width 
became necessary, and the oilices and approaches 
for the Metropolitan Railw: y have been placed on 
the west end of the new station, while the railway 
station has not been built on viaducts, but consists 
of an ewbankment between retaini walls, in- 
tersected transversely by three passenger and four 
goods traflic tunnels, and longitudinally by t 
narrow gauge lines for goods transport. Another 
large transverse tunnel serves for express goods and 
the general post office, and in it the packets are 
raised by fourteen hydraulic lifts direct up to the 
platform level. These lifts are worked automati- 
cally by a nominal 14-horse power engine, working 
with two accumulators, and arranged im such a 
manner that as soon as the accumulator weights 
lift, the engine stops, but when the pressure in the 
accumulator is reduced, the engine starts again 
automatically, This arrangement is said to work 
extremely well. 

In consequence of the total difference in level 
being only 23 ft., the tuonel for goods tratlic cross- 
ing over the passenger tunnel could but have 
clear height of 9 ft. < 

The fact that this reconstruction of the Frank- 
forth Station was carried out between September, 
1879, and May, 1880, that is within nine months, 
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without any interruptions in the regular tratlic 
taking place, does great credit to the engineers in 
charge. 

Ihe permanent way employed on the Metro- 
politan Railway of Berlin is on the comparatively 
uew system of Haarmann with longitudinal iron 
sleepers, and since, so far, but little actual ¢ ri- 
ence is available of this system, the experiment is 
watched in interested circles with varied expecta- 
tions. The cost of Haarmann’s permanent way, as 


applied on the Berlin Metropolitan Railway, is 
9811. 4s. per mile, while for maintenance it has cost, 


according to previous experience, about 6')/. per 


mile per annum. ‘Lhe weights of rails and sleepers 
of this section, shown in Fig. 5, are respectively 
) 
Pig.5. \( 
—- : 
Hpu---Mt A 
or ZZ 
co ° 3 
- - weer were Ii2 —_— 
59.9 lb. and 49.14 lb. per yard, making a total of 
109.04 lb. per st lhe ey r has, as will be 
noticed, a broad base on the ballast, _ Baurath 
Lewald, in his treatise on se Permanent VW tn. i 
speaks of Haarmann’s system as one which gains 
in favour with a more thorough acquaintance. The 


rolling stock department, which is placed under the 
management of Director Gust, will, at first, con- 


sist of 60 locomotives and 100 carriages. The former 


are to be tauk engines, with four wheels coupled, and 
aload of 12 tons rag axle, The engines are built 
considerably stronger than would appear necessary 
for the somewhat hight traffic which is expected, but 


this has partly been done with a view of facilitating 
starting and stopping, and for having considerable 
spare power, the engines intended to 


since are 
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some dist ance in the heart of the city 
without firing. ‘They are, moreover, to use 
coke for fuel, and the exhaust steam enters a con- 


densing vessel to avoid the noise, Both engines 
and carriages are to be fitted with vacuum brakes. 
Che carriages, built on the compartment system, 
have second and third class only, and are lighted by 
a compressed gas system, the gas for which is pro- 
| duced from lignite tar at the Frankforth Station. 
| The floor of the carriages is placed below the axles, 
thus enabling passengers to enter easily by means 
| of one footboard. 

Each train for local traf! 
und one guard only ; 
been fixed to 


distan 


ic is in charge of a driver, 

the fare for the whole 
3d., and the issue of 
from ld. upwards is 


a stoker, 
distance has 
tickets for 
tended. 
Comparing the total expenditure for this line 
with the probable returns, but a poor percentage 
will result for the invested money, but since other 
very great benefits are anticipated from the work, 


short ces 


principally a reduction of inhabitants in the city 
proper and an increased suburban population, 
spreading the area of Berlin over a very aan larger 


listrict, the question of interest is at present con- 
sidered to one of but secondary importance. 
Che expenditure may be roughly divided as follows: 
Ground property was bought up to the extent of 
1,550,000/., not all of this, however, was actually 
used for the line : 


be 














Gr joann pe rope eee 1,150,000 
Viaduct eco i Y5U,000 
Barthwerke, enshanikeen ts, &c. . 20,000 
Reconstruction of eastern terminus 260,000 
Western terminus, partly contri- 

buted by those other lines which 

use 16 . ° oes vl } 
Iron structures, I perm nent way, & 100,000 
Stations and approach 250,000 
Rolling stock ... ove 125,000 


3,160,000 
Adding to this other incidental expenses, and the 
interest on the capital since commencement, the total 
expenditure will be close on 3} millions, or nearly 


500,000/. per mile, 





returns and rental for railway arches, &c., are not 
expected to return more than 1? per cent., the 
calculations being based on the present traffic 


statistics of Berlin. If, however, the enormously 
increased traflic, which it is expected will result in 
the course of time from the new facilities offered 


to the travelling public by a metropolitan railway, 


are considered, the financial side of the question 
promises fairly well, while the advantages from a 
sanitary point of view are unquestionabl At 
present Berlin, as well as Vienna, ag on an 
average, a population of fifty people for each inha- 
bited house; in Paris the proportion is thirty, in | 
London ten, and in New rk only eight. ‘These 


figures require no c 
selve 3. 

‘The entire works 
out under the 
Berlin Stadtbahn, at the th body 
the Baurath, Mr. Dircksen, held this im- 
portant post when the Berlin Ringbahn was being 


of this railway are being carried 
and direction of the 





iperintendence 
head of whi 
w 


stands 


no 


built. In conclusion, we should mention that we 
are ind bted for the foregoing particulars to a 
paper by Mr. R. Bode, one of the directors of 
th ; Viawe Building Society, and published in the 
Z / r io r. J l Arel d 


( vem HOISTING ENGINE 











By E. D. Leavitt, Jun. 

"HE subject of the following is, ‘* The Compound 
Ho g Engine,’’ now building y the I. P. Morris Com- 
pany, of Philadelph hia, for the ¢ alumet and Hecla Min 
It is the fourth e ine of its kind ordered by the Calumet 
and Hecla Mining g Cor mpany, for whom the design was first 





ially made in 1874, and by reason of greatly exceeding 





its predecessors in size and power, it has been named the 

Superior.” A brief istory and description of this type 
of engine may be of interest. 

Ingine No. 1 was | in 1874 for pumpi ng the water 








and dressing machiner y oh the 
are situated at Lake Linden, 
and departure from the 


required by the separating 
company’s stamp mills, wh 
It was an o1 








come 








Lynn pl imping engine, the arrangement of cylinders with 
* A paper read before the American Society of Me- 
chanical Engineers. Of the illustrations referred to in 
this paper, Figs. 1 and 2 appeared on page 163, and Fig. 3 
on page 166 of our last issue, while the remaining figures 
vluded in the two-page engraving which we give this 

We are indebted to our able contemporary the 





can Machinist for these illustrations as well as for 
publish on 


the perspective view of the pump-bob which we 
pas 


re 183, 


for which capital the traflic | 


mment, they speak for them- | 





their outer ends placed near together, and their pistons con- 
nected to opposite ends of a beam, being retained, together 
with the valve gear. 

The departure from the Lynn engine consisted in invert. 
ing the cylinders, placing the beam below them, with its 
journals carried in pedestals on the main bedplate, and go 
constructing the beam that the connexion from it to the 
— was situated above and between the piston con- 

1exions. ‘The position of the shaft was by this means 
ome very nearly in the same horizontal plane as the 
main beam centre, its distance from the same being a 
little greater than the length of the connecting rod. 

Two pumps were used in this engine, one bei ing located 
at each end of the beam, and both were hung to and below 
the bedplate. the latter consisted of a pair of deep 
| hollow girders, placed parallel with each other and bolted 
at their ends to he savy foundation piers. This arrang 
ment afforded excellent facilities for getting at the pumps. 

It a be stated that this No. 1 engine had its low- 
pressure cylinder placed vertically, and its high-pressure 
cylinder at an angle of about 15 deg. from vertical. One 
pump was situ tuated in the same centre line with the low- 
i thus allowing the steam and water 
pistons to be rigidly connected. The pump at the high- 
ire end of the beam was also vertical and worked by 

unuK C une xiou from the beam. 
Alth ough the first engine was 
and expectation that it would have 














ressure cylin icr, 





built with the intention 
u large surplus capacity, 


| the additions to the works were so large before it was put 
| in operation that it had to start ata speed greater by 25 
per cent. than its intended maximum, and before it ha 
run one year this speed was nearly doubled. 

Yhe great demaud for water at the stamp mills, and the 
success of the first engine in supplying it, decided the 
authorities of the Calumet and ‘ cla Company to build a 
second pamping engine in 1876, of more than twice the 


= minal c: ape acity of the first, an ia third engine to be used 
or hoisting and general machinery driving at the Hecla 
Mine. The mud engine was very like its predecessor, save 
in the construction of the pumps. The latter were fitted 
with differential plungers in lieu of buckets and plang: 
and the ch » has proved a good one. 
rhe No. 2 pumping er was |} 


sec 


rs 
ang 
rine ut in regular service 














|} early in December, 18 snd bas run constantly 144 hours 
| per week since that date, save on weeks having legal 
holidays, and one entire week when it was laid off to test 
the pumps of the No. 1 engine after they had been fitted 


with improved valves. During the period of its operation 
it h abs made forty million revolutions and raised approxi 
mately thirteen thousand million gallons of water against 
a dynamic head of 51 ft. It has neither required nor 
received any repairs. 

| The dimensions of the 





No. 2 pumping engine’s cylinders 





are 17$in. and Sin. in diameter by 5 ft. stroke, : 
the pumps, 2U in. and 28,’; in. diameter of plungers, 
stroke. ‘lhe usual speed is 24 revolutions per minute. 


The third engine was erected at the Hecla Mine in tl 
fall and winter of 1876 and 1877, and started early in 1877 
It is employed to drive four hoisting drums, each 24 ft. in 
diameter, and weighing 70 tous, also a pair of 28 in. by 
i8in. air compressors, the rock breakers, and other miz 
machinery. Its load is exceedingly variable, running from 
flying light to 650 horse power. ‘The cylinders were origi- 
nally 15in. and 36 in. in diameter by 5 ft. stroke ; but tor 
the purpose of increasing the power of the engine, two new 
| cylinders have recently be en made, having f 


diameters of 





22j in. and38in. The Hecla hoistin; g engine makes 48 revo- 
lutions per minute, and runs 20 hot urs per diem. 

‘he extreme variability of load was considered a 
condition directly opposed to a first-class economy, and the 


constructor’s guarantee was 4 1b. of Brier Hill coal per 
orse power per hour, 1e coal to be of such quality as 
| should evaporate 7,7; lb. of water per pound of coal from 
and at 212 de g.. On u trial of five days in May, 1877, t 
coal averaged 31 lb. per power per hour, and t 
poration 7583 , lb. of water per pound of coal from an: 








horse 








During a trial extending from December 21, 1889, to 
January 1, 1881, the consumption of coal was found to bi 
2; lb., and of feed water, 16,3; lb. per horse power per 
hour. The power during the latter averaged more than 
double the average exhibited on the preceding trial. 

In 1878 a design was commenced for an engine of 1500 
| horse power, to be located at the C alumet Mine. Before 
| the drawings were com plet ted, it was deemed judicious to 

increase the size of the engine to 2500 horse power, anda 
contract for the same was entered into in the fall of 1879 
This engine is shown in the engravings Figs. 1, 2, and: 

(see pages 163 and 166 ante). 

In designing this engine, 
** high pressure’’ and high 
taken into consideration ; 
adopted for the former, and 
latter. 

As the load when the engine it first put in service will be, 
on the average, but about one-fourth of its rated power, 
extra precautions have been taken to provide against 
losses due to internal radiation. To accomplish this, the 
cylinders have been thoroughly steam-jacketted on sides 
ud ends, and the exhaust from the high-pressure cylinder 
is passed through chambers filled with small brass tubes, 
through which steam of boiler pressure circulates. 

There are two of these chambers (which are called re- 
aters) placed between the cylinders, one at either en , 
pital about 700 square feet of heating surfac 
The arrangement is shown in the side elevation of th 
engine and section of cylinder. (See Figs. 3 and 4). 

The ‘* Superior’ has both high-pressure and low-pressure 
cylinders placed vertically, the distance between centr 
being 9 ft. (see Fig. 4). The diameter of the high pressure i 
40 in., and of the low pressure 70 in. Each has 6 ft. stroke 
of piston, and the speed will be 60 revolutions per minute. 

The reheaters that connect the cylinders are oblong 
chambers in their transverse and vertical dimensions (see 





the economical advantages of 
piston speed were carefully 
135 lb. per square inch was 
720 ft. per minute for the 
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| DETAILS OF COMPOUND HOISTING ENGINE AND PUMP-Bop F 


MR. E. D. LEAviTr JI 


(For Description, see 
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‘ ' . 
Section of Low Pressure Cylinder 








Section of High; Pressure Cylinder 
| ‘ 
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BOB FOR THE CALUMET AND HECLA MINES, MICHIGAN, U.S.A. 
LEAVrrr, JUN. ENGINEER. 
Description, see Page 184.) 
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Figs. 6 and 7). Each contains 941 brass tubes, §in. in 
diameter, and 60in. long. The live steam is inside, and 
the exhaust outside these tubes ; by the use of diaphragms 
all the tube surface is made efficient. Fig. 8 shows the fixing 
of the tubes. 

The distribution of steam is effected by gridiron slide 
valves (see Fig. 9), which have a short horizontal travel. 
There are four valves for each cylinder, each being actuated 
by a separate grooved cam, so that its movements can be 
independently controlled and adjusted. 

The valve gear consists of eight grooved cams fixed on 
a revolving shaft, which is diiven by mitre gears from the 
main crankshaft (see Figs. 1, 2, and 3.) The cam shaft is 
carried in bracket bearings, which are secured to the side 
of the main bedplate, and in addition have feet which rest 
upon the engine foundation. The cams give motion to 
levers, which in turn communicate it to the bell-cranks that 
move the valves. The connexions between the levers and 
bell-cranks are tubular. The cam levers are made of Chester 
cast steel, their pins and rollers are of hardened open hearth 
steel. The throws of the cams are also of hardened steel. 

The cut-off is effected by the high-pressure inlet valves, 
and is automatically controlled by the governor. The 
range is from 0 to 4; the stroke. This is accomplished by 
making the cam in two parts one for opening | the other 
for closing the valves. ‘The opening part is made fast to 
the cam shaft, while the closing part is driven through a 
sleeve, which has a key slot running its entire length. 
The shaft inside the sleeve has a spiral keyway, and a key 
is fitted to itand to the slot. The key is also made fast to 
a sliding collar, which embraces the sleeve, and is capable 
of being moved back and forth by a yoke and lever. The 
lever receives its motion from the piston of a small steam 
cylinder, the valve of which is operated by the governor in 
such a manner that the position of the piston is definitely 
fixed by the position of the governor balls. Abundant 
power for moving the collar is thus proviaed, in combina- 
tion with a very delicate and sensitive Porter governor to 
determine where and how far it should be used. 

The cam just described operates two independent com- 
pound levers, one being required for each high-pressure 
inlet valve. The compound levers are so constructed that 
one part has a fixed pivot at one end, and a roll fitting the 
opening cam at the other. At the middle of its length 
there is a stud, to which the other part of the lever is 
pivotted. This lever is provided with a roll that fits the 
movable or closing cam, which is situated about one-third 
of its total length from the pivotted end. The outer ends 
of these second levers are connected to vibrating cams that 
move the high-pressure inlet valves, the function of the 
vibrating cams being to allow the large amount of lost 
motion that is indispensable in obtaining a quick movement. 
As the travel of the inlet valves is but lin, while that of 
the vibrating cams is 12 in., a very sharp cut-off results. 

The low-pressure inlet valves are set to close at 35 in. 
from the commencement of the stroke. The other cams are 
similarly constructed. It will be observed that the disc part 
of the cam is attached to a centre that is keyed to the cam 
shaft. These centres have a T-shaped groove, into which 
the bolt heads that secure the discs are fitted. This con- 
struction allows any smount of adjustment that can be 
desired, as will readily be seen. 

The hand gear consists of a pair of small steam cylinders, 
which turn a crankshaft that can be connected at will with 
the cam shaft by a clutch, the axes of the two shafts being 
in the sameline. The mitre gear on the cam shaft also has 
a clatch, which is connected to the clutch on the small 
crankshaft, in such a manner that it must be thrown out of 
gear before the other can be put in gear, and vice versa 

The eccentrics for working the valves of the small cylin- 
ders are placed on a separate shaft which is turned by a 
handwheel. The eccentrics give motion to levers which are 
pivotted to other levers that receive motion from the pis- 
tons. A differential motion is thus imparted to the valves, 
with the result that the engines will stop immediately when 
the handwheel ceases to turn, because the motion imparted 
by the levers connected with the pistons will close the valves. 

The main framing of the engine is formed by four mas- 
sive columns, which are secured to the bedplate, and have 
suitable flanged facings at their upper ends, to which the 
feet of the cylinders are bolted. These columns also form 
the crosshead guides. The bedplate is in four pieces—two 
sides and two ends—the back end forming the air pump and 
channel way. The jaws for the crankshaft and beam 
pedestal boxes are cast in the side pieces of the bedplate, all 
the journals being situated in the same horizontal plane. 
The gross weight of the bedplate is 65 tons, each side piece 
weighing 21 tons. 

The running gearof the engine, with the exception of 
the beam and crank throws, is of steel. The piston rods 
are respectively 6} in and 7 in. in diameter. The cross- 
heads, low-pressure link, connecting rod, main centre, 
crank-pin and shafts, were made by Krupp, of Essen, and 
are beautiful work. The low-pressure link and the connect- 
ing rod are of a peculiar construction, as will be seen in 

engraving Fig.1. A jaw is formed for the boxes by cutting 
in from the side. A binder is then fitted so as to hold the jaw 
from opening or closing, and the adjustment of the boxes is 
effected by a wedge, which is drawn up by a screw and nut ; 
two set screws bearing against the upper edge of the wedge 
hold it solid. The boxes are also held solid by set screws in 
their flanges. 

The beam, or perhaps the term rocker would be more 
appropriate (see Fig. 1, and detail views Figs. 10, 11, and 
12), consists of a pair of gun-iron wheels, 11 ft. in diameter, 
with the pins for piston afid crank connexions forced into 
their rims. The main centre is 18 in. in diameter on the 
body, and 15 in. in diameter in the journals, which are 
39 in. long. A heavy counterbalance casting is bolted to 
the bottom of the beam wheels, its weight being adjusted so 
as to equilibriate all the vibrating parts. This is a matter 
of importance, as these weights aggregate upwards of 
25 tons, and make 120 vibrations per minute. 








The crankshaft is 18 in. in diameter in the journals and | parabolic beam. The main journals are 18 in. in dia- 


45 ft. over all, the journals having a length of 32 in. 
crank-pin journal also is 18 in. in diameter, and has a length 
of 24in. The crank throws are made of the best charcoal 
scrap iron, and weigh four tons each. The total weight of 
the shaft is nearly 30 tons. 

The air pump is horizontal and double-acting, 30 in. in 
diameter and 30 in. stroke ; it is worked by an arm on the 
end of the main centre. It is of the plunger construction and 
has water packing. The valves are of rubber, and have iron 
grids for seats. 

There are two pulley flywheels, each 32 ft. in diameter, 
32 in. face, and weighing 45 tons. Each consists of a centre 
and twelve segments, an arm and a segment being cast 
together. As a precaution to resist danger from centrifugal 
force, the rim has 24 wrought-iron braces 3 in. by 1 in. in 
section for securing it to the centre. Each pulley will carry 
a 30 in. treble belt, which will have to transmit a maximum 
of 600 horse power, to be distributed by wire rope transmis- 
sions over a length of 2000 ft. One end of the crankshaft 
will be coupled to the pinion shaft that drives the hoisting 
drums, and the other end to a pinion shaft for driving two 
pairs of 32 in. by 48 in. air compressors. 

All the shafting is made of steel, and varies from 12 in. 
to 18 in. in diameter, being proportioned to transmit with 
entire safety the maximum power of the engine, which is 
estimated at 4700 horse power when working with six expan- 
sions. It is hardly necessary to remark that such an 
amount of power is not likely to be called for very 
shortly. 

The foundations are construcied of brick and stone 
masonry. 
above the pocket holes (for bolts). 
bottom. 

For supplying steam to the ‘‘ Superior’’ there will be five 
locomotive boilers, containing in the aggregate 260 square 
feet of grate, and 11,000 square feet of fire surface. 

The dimensions of the boilers are as follows : 


They rest upon rock 


ft. in. 
Length, extreme ... rr 33 4}3 
Breadth of firebox at bottom 9 2 
Height ss » extreme ... ~~ 


s 0. 
Inside diameter of barrel... - oF 0 

Each boiler has two furnaces, 8 ft. long, 4ft. wide, and 
5 ft. 64 in. high, above base ring ; back of each furnace is a 
combustion chamber 2 ft. 11 in. long, extending into the 
barrel of the boiler, where the two unite in a single cham- 
ber, 4ft. 1 in. long, up to the front tube sheet. There are 
118 iron tubes 3} in. in diameter outside, and 18 ft. long 
between tube sheets. 

All the plating is of the best quality of open-hearth steel, 
varying from 4; in. in thickness, as used in the furnaces, 
to ®; in. in thickness for the circular shell. All the joints 
of the barrel are butts, with outside and inside straps ; and 
are double-rivetted throughout. 

The staying is proportioned for a working pressure of 
135 lb. per square inch. The crown sheets are hung 
bolts to wrought-iron arches, which are rivetted to the roof 
of the boiler ; and the bolts are so arranged that a man 
can pass the entire length of the crowns, and examine 
every part. Access can also be had to the barrel, below the 
tubes, for its entire length. 

The boilers are supported by a cast-iron ashpit, at the 
furnace end, and three cast-iron cradles under the barrel ; 
the cradles rest on iron balls, so as to move freely, to accom- 
modate expansion. There is no brick setting; to prevent 
radiation there is careful clothing with non-conductors. 

Each pair of boilers will have a flue heater for the feed 
water. These heaters are composed of brass tabes 2} in. 
inside diameter, having several hundred square feet of 
exposed surface. By this method, the water enters the 
boilers at 140 deg. and upwards. 

The main steam pipe is of wrought-iron tubing 12 in. 
in diameter and about 75 ft. long. It discharges into 
a receiver near the engine, which is 5 ft. in diameter and 
15 ft. high. A short pipe, 12 in. indiameter, connects the 
receiver with the high-pressure cylinder. 

It is expected that the “‘Superior,’’ with three of its 
boilers, will be completed the present season. 

In conclusion, the writer desires to put on record the 
fact that the creation of the plant, to which the ‘‘ Supe- 
rior’ forms the latest and greatest addition, is due to Pro- 
fessor Alexander Agassiz, the president of the Calumet and 
Hecla Mine, whose forecast and sagacity asa man of affairs 
are only equalled by bis skill as a scientist. An engineer 
by profession, he has the great advantage of being able to 
grasp engineering details, and thus fully comprehends 
what is often lost sight of—the axiom, that the best is the 
cheapest. 





In addition to our illustrations of the engine above 
described, we give in our two-page engraving published this 
week, two views, Figs. 13 and 14, of the pump-bob and con- 
nexion for the Hecla Mine, while on page 183 we give a 
perspective view of the pump-bob. This pump-bob, for the 
illustrations of which we are indebted to the American 
Machinist, was designed by E. D. Leavitt, Jun., engineer 
for the Calumet and Hecla Mining Company. It was built 
at the works of the South Boston Iron Company, and weighs 
25 tons. 

By an inspection of the outline engravings, Figs. 13 and 14, 
it will be understood that the bob referred to is the lower 
pump-bob, which, for the Hecla Mine, is designed to 
work a line of 12-in. plunger pumps 4000 ft. in depth, as 
measured on a slope of 39 deg. inclination. 

The main rod into the mine is attached to one of the 
arms, while the other is coupled by a steel link to the upper 
bob, which is placed with its journals at right angles with 
those of the lower, as shown. To accommodate the dif- 
ferent vibrations due to this arrangement, the end centre 
journals of both bobs are made spherical. 

The lower bub consists of a main centre 15 ft. 9 in. long 
over all, and 4 ft. deep at the centre, which forms a hollow 


They are 40 ft. long, 18 {'t. wide, and 18 ft. deep | 











The | meter by 32in. long. There are three séats for the king- 


post and arms cast on the main centre, with heavy 
bracketed flanges, 29 in. by 38 in. by 24 in. for king- 
post, and 22 in. by 38 in. by 2} in. for arms. The king- 
post is 31 in. by 22 in. above the base flange, and 264 in. 
by 12 in., where it joins the circular head, which is 39 in. in 
diameter, and 31 in. long. It is strengthened by wrought- 
iron bands 4} in. by 2 in., which are shrunk on each end. 
The arms are of 15 ft. radius to centre of journals, with 
a cross section of 31 in. by 15 in. at base, and 264in. by 
12 in. at eyes ; the latter are 23 in. and 18 in. in diameter, 
and are fitted with steel journals, 114 in. in diameter at 
one end and 9 in. in diameter at the other. 

Each arm is connected to the king-post by two steel bolts, 
44 in. in diameter of thread and 3} in. diameter of body. 
These bolts pass entirely through the eyes, including the 
pins, and have a nut on each pe The bolts are surrounded 
by cast-iron spools 7 in. in diameter, which take the thrust. 

There are two sets of steel tie rods, which are secured to 
the end journal pins, and are coupled to straps that embrace 
the lower side of the main centre, thus forming a continuous 
tension member of wrought material. All the castings are 
of -_ iron, with a tensile strength of 30,000 lb. per square 
inch. 

The pamp-bobs here represented are operated by gearing 
which is to be driven by the hoisting engine ‘‘ Superior,’’ 
already described. There is also an alternative method of 
driving this machinery by a Porter-Allen engine, which will 
be used on “‘ stop hours’’ and on Sandays. 








ON THE PROGRESS AND DEVELOPMENT 
OF THE MARINE ENGINE.* 
By Mr. F.C. MarsHat.t, of Newcastle-on-Tyne. 
(Continued from page 180.) 

Weight.—The weight of machinery, water, and fuel 
carried for propelling ships has not had due attention in 
the general practice of engineers. 

By the best shipping authorities the writer is assured 
that every ton of dead weight capacity is worth on an 
average 101. per annum as earning freight. Assuming 
therefore the weight of the machinery and water of any 
ordinary vessel to be 300 tons, and that, by careful design 
and judicious use of materials, the engineer can reduce it 
by 100 tons, without increasing the cost of working, he 
makes the vessel worth 10001. per annum more to her 
owners. That there is much room for improvement in this 


| direction is shown by the following statement, giving, for 


various classes of ships, the average weight of machinery, 
including engines, boilers, water, and all fittings ready for 
sea, in pounds per indicated horse power : 

ee K per 





Merchant steamers ... és ees ioe 480 
Royal Navy ... sae ove one ose 360 
Engines specially designed for light draught 

vessels ose ai sas ae sss 280 
Royal Navy, Polyphemus class (given by 

Mr. Wright) ove “ee oe ies 180 
Modern locomotive ove 140 
Torpedo vessels ese 60 
Ordinary marine boilers, including water 196 
Locomotive boilers, including water =a 60 


In view of the commercial considerations before men- 
tioned, in regard to merchant steamers, these figures 
confirm the idea that the weight Of machinery on board 
such vessels has not received the attention its importance 
demands. 

The ordinary marine boiler, encumbered as it is by the 
regulations of the Board of Trade and of Lloyd’s Com- 
mittee, does not admit of much reduction in the weight of 
material or of water carried when working. The intro- 
duction ot steel has reduced the weight by about one-tenth ; 
but it will be the alteration of form, to the locomotive, 
tubulous, or seme other type, combined with some method 
of forced draught, to which we must look for such reduc- 
tions in weignt of material and water as will be of any 
great commercial value. 

The engine may be reduced in weight by reducing its 
size, and this can only be done by increasing the number 
of revolutions per minute. It has hitherto been the prac- 
tice to treat the propeller as dependent upon the size of 
engines, draught of water, and speed required. This pro- 
cess should be reversed. The propeller’s diameter depends 
on the column of water behind, necessary to overcome the 
resistance in front of it due to the properties of the vessel. 
This fixed, the speed will then fix the number of revolutions, 
which will be found much greater than is usual in practice ; 
and from this the size of the engines and boilers will be 
determined. 

Great saving in weight can be effected by careful design, 
and judicious selection and adaptation of materials; also 
by the substitution of trussed framing and a proper mode 
of securing the engine to the structure of the vessel, as 
worked out in H.M.S. Nelson,t by Mr. A. C. Kirk, of 
Glasgow, Fig. 11, and in the beautifully designed enginest 
of Mr. Thornycroft, Fig. 12, in place of the massive 
cast-iron bedplates and columns of the ordinary engines 
of commerce. The American engines of the earlier time 
might also be profitably studied, not for imitation through- 
out, but to see what can be done towards lightenirg 
machinery, and at the same time securing efficiency 
and durability. Condensers may be profitably made of 


* Paper read before the Institution of Mechanical En- 
gineers, at Newcastle. 

+ A two-page engraving of the engines of the Nelson 
appeared in ENGINEERING of April 9, 1880. 

t A two-page engraving of Messrs. J. I. Thornycroft 
and Co.’s torpedo boat engines appeared in ENGINEERING 
of September 24, 1880. 
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plate iron, brass, or copper, due care being taken to 
guard against galvanic action. The condensing surface 
needs further consideration ; in many cases it is much larger 
than necessary ; in which case massive castings of great 
weight are required, and large quantities of water carried, 
which are not really needed. 

The same may be said of the moving parts. Solidity and 
rigidity are great virtues in a stationary engine or machine, 
and weight is necessary to the locomotive for the purpose 
of adhesion ; but in the case of a marine engine mass and 
rigidity may, and frequently do, become serious evils. 
Firstly, unnecessary mass means needless weight to be 
carried, unprofitable load to be propelled, and the displace- 
ment of its equivalent in freight-paying cargo; and, 
secondly, it means rigidity, and the setting up of a state of 
heterogeneity in the whole structare, consisting of ships, 
engines, and cargo, instead of the homogeneity which is 
essential to a successful working machme. In fine, the 
hull and engine should be as much as possible one structure ; 
rigidity in one place and elasticity in others is the canse of 
most of the accidents so costly to the shipowner; under 
such conditions mass ard solidity cease to be virtues, and 
the sooner their place is taken by careful design, and the 
use of the smallest weight of material (of the very best kind 
for the purpose) consistent with thorough efficiency, the 
better for all concerned. 

Fuel.—We come now to the question of the consumption 
of fuel. Referring again to Table I., we see* that a con- 
siderable saving has been effected in nine years. The 
averages of Sir Frederick Bramwell’s Table and of Table [. 
stand as in Table II. below. 

TABLE II.—Ci mparison of 1872 and 1831. 





Item. 1872. 


Working pressure, lbs. per sq. in. 





Heating surface per 1-H P., sq. ft. $.64 
Piston speed, ft. per min. ... awe 376 
Coal burat per 1.H.P., lbs... 2A 


This shows a saving equal to 13 33 per cent. in quantity 
of fuel consumed. It is right to mention that the percen- 
tage here stated by no means represents the actual saving 
effected in money value. The coal now supplied to steamers 
is of very inferior quality compared with that shipped as 
bunker coal prior to the coul famine of 1873 and 1874. 
During these years the refuse of the pits and pit heaps, 
and the poorest of black material, came into use, and 
this still holds its place firmly as bunker coal; at best 
unscreened coal is supplied, where the very best screened 
coal was required prior to 1873. This very materially 
affects the question in hand, and the writer submits that 
it would not be unreasonable to take credit for a saving in 
money value of at least 20 per cent. 

The writer thinks it right to introduce at this point a 
letter with which he has been favoured by Mr. Alfred 
Holt, of Liverpool, bearing on this subject, as well as on 
other matters with which he will deal presently. 

**1, India Buildings, Liverpool, June 18, 1881. 

** Dear Sir,—Iu response to your letter of May 27, I now 
enclose the form you sent me, filled up with particulars of 
specimens of two of my best classes of ships. My vessels 
ran in classes, so there is no occasion to give you particulars 
of individual ships. 

“IT do not think that quite so good a result as that 
shown in the form is generally attained on the average 
tbrough the fleet; and having commenced lately to allow 
more steam in the high-pressure cylinders, a less econo- 
mical performance naturally results. 

I think I should be able to obtain about 23 1b. per 
indicated horse power per hour over the whole, and I do 
not think that [ have made anything more than a frac- 
tional advance in economy of fuel since 1868. 

‘* The fact of the matter is I have not tried to do so, and 
I don’t believe, so far as my observation extends, that 
mere economy of fuel is much cared for now ; coals, which 
used to be the greatest, are becoming one of the minor 
disbursements of a steamer, and it cannot have escaped 
your notice that some modern steamers, careless of fuel, 
ure actually abandoning both the compound system and 
high pressure. 

** My opinion is, and for many years has been, that the 
compound system will come to be abandoned. I am 
endeavouring to feel my way to using the steam in one 
cylinder only, and so far the results have been encouraging ; 
aod I am now engining a 2200-ton vessel on that system. 
I am also endeavouring to do without a crankshaft, the 
forward end of the screw-shaft carrying an ordinary crank 
with overhung pin. ‘l'his experiment also, so far as I have 
got, promises satisfactorily.+ 

** Jn my opinion the great improvement of the immediate 
future is to increase the steam production of our boilers. 
A ton weight of a locomotive boiler produces as much 
steam as 6 tons of an ordinary steamboat boiler. 

** Of course the solution lies in the possibility of (1) burn 
ing more fuel, and (2) taking the heat out of it. Itis a 
ditficult problem ; a steam blast will not do it, and I am 
fitting a vessel with a rotary blower, capable of a pressure 
of about 2 lb. on the inch, which shall eject air through a 
tapered blast pipe up the centre line of an ordinary funnel, 
so near the top that, before the cold ejected air destroys by 
its gravity the motive force it has received from the blower, 
and so deadens the current, it shall be out of the chimney. 
At the present time Iam more hopeful than confident of 
the result, but I am convinced improvement in that line is 
shortly to be looked for. What a gain it would be to 

* jLabie 1. here referred to will be published with the 
concluding portion of Mr. Marshall’s paper. 

+ This engine, and its general arrangement in the sbip, 
is shown in Figs. 13, 14, 15, and 16, made from tracings 
kindly lent by Mr. Holt. [The figures here referred to 





Yours truly, 
“ALFRED HOLT. 
“F.C. Marshall, Esq., Newcastle-on-Tyne.’ 


my aim in the boat alluded to. 



































diminish the weight of our boilers to one-third, which is | one of the minor disbursements of a steamer. 








‘ ; He does 
| not give us the ratio which coals bear to the total disburse. 
ments, but from other reliable sources the writer finds that 
according to th@ direction of the voyage, it varies from 16 
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engineer. 





will be published next week.—Eb. E. | 


It will be noticed Mr. Holt speaks of the coal account as 


This letter the writer considers one of great importance, | to 20 per cent.—or say an average of 18 yer cent.—of 
coming as it does from one of our most enterprising ship- | the total disbursements, in a vessel carrying a cirgo of 
owners, who is at the same time an experienced practical | 2500 tons. 


This will represent to-day about 30v0l. per 


| annum, and in 1872, at equal prices, the cost would have 
| been 37501.—showing a saving of 7501., equal to a dividend 
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of say 3 per cent. on the value of the ship. Again, the cost | methods: (1) Increase of heating surface ; (2) better dis-; In other words the boiler with the higher efficiency would 


1 
oa east 16}d:; to-day it does not exceed 13d. 


Viewed from the shipowners’ stand-point this may be a 
minor consideration, but to the marine engineer it is impor- 
tant as indicating progress where progress is difficult, and 
taking it as such he is encouraged to further effort in the 
same direction. | 


r mile ron for such a vessel in 1872 would have | position of absorbing surface ; (3) the adoption of thinner | weigh two and a half times that with the lower efficiency. 


lates, or of a material having better conductive power for It appears, therefore, that increase of efficiency cannot 
eat; (4) the adoption of a different and better form of got to any useful extent by increase of surface, without 


boiler as a whole. 


such serious addition to weight as to render it impracti- 


The present boiler has an evaporative efficiency of about cable, or at least unprofitable. 


75 per cent., and cannot be much improved so long as air 


Next, will better disposition of heating surface, or the 


is supplied to the furnace by the natural draught, due to | adoption of thinner or more conductive material, add to 


Effciency.—The third part of this question must now | the temperature and height of chimney. The extent of the evaporative efficiency? 
i i efficient heating and grate surface is limited, and almost 
fixed, by the same cause. 


be considered, viz. how to increase speed and power with 


safety and efficiency. 
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The marine boiler as now made is a very efficient machine. 
Tables I. and 11. show that with an increase of pressure, 
consumption has been reduced; but if the quantity of 
steam used be considered, in relation to the increased pres- 
sure, it will be seen that the boiler of to-day is little if any 
more efficient than that of ten years ago; as is shown by 
the following comparative Table of the calculated advan- 
tage due to using steam of the average working pressure 
given in Table I., or 77.4lbs. over the average pressure of 
1872, namely 52.5 lb. 

The advantage is seen to be 13 per cent., which is almost 
exactly the same as the actual saving given in Table I., 
from which it would appear that our gain in consumption 
is solely due to higher pressure, and in no sense to 
increased efficiency of boiler. 


Taster III. 

Calculated Net Coal and Steam used per Indicated Horse 
Power, for Steam of 52.5 1b. and 77.4 lb. Pressure ; 
the same Terminal and Back Pressure being assumed 
in each Case. 


| Effective | Effective 


| 
a Pressure, Pressure, 
| 52.5 lb. | 77.4 1b. 
SE Se 
‘Working pressure (total) lb- 67.5 92.4 
Number of expansions... sia 515 | 7.05 
Steam used per indicated horse 
power per hour _... is Ib. 21 | 18.17 
Net coal required, per indicated 
horse power per hour... lb. 1.73 | 1.501 
Ratio of the net coal required, the | 
amount for 67.51b. being unity... | 1 0.€7 
Coal per indicated horse power, 
taking 2.lilb. as required at 
67.5 lb. aa sie “ : 2.11 1 835 
Actual coal burnt, per Tables 2.11 1.828 


If the evaporative performance of the marine boiler is 
to be increased, it must be by one of the four fol owing 














To inerease the efficiency from 75 to 82.5 per cent. would 
| require about double the heating surface, the weight of 
boiler and water being also doubled, while the gain would 
only be 10 per cent. If it were attempted at the same time 
to increase the pressure, as well as the surface, relatively 
to the coal burnt, the addition would be somewhat less ; 
thus, were there an increase of pressure from 105 lb. 
| to 1501b., then, instead of double the quantity of heating 
surface, 1.75 of that due to the lower pressure would 





suffice. 
Mr. Blechynden’s formula, used in the writer’s works 
for weights of cylindrical marine boilers of the ordinary 
type, and for pressures varying from 50 lb. to 150 Ib. is as 
follows : 
_(P+15) ($+D?L). 
Cc ? 


w 
w=28 (P+15) 


when S= D’ L, which is a common proportion. 

Here W=weight in tons. 

P=working pressure as on gauge. 

S=heating surface, in square feet. 

D=diameter, in feet, 

L=length, in feet. 

C=a constant divisor, depending on the class of 
rivetting, &e. For boilers to Lloyd’s rules, 
and with iron shells having 75 per cent. 
strength of solid plate, C= 13,200. 

This formula, if correct, and it is almost strictly so, 
would give the relative weight of boilers per square foct of 
heating surface, for 105 lb. and 150 lb. total pressure, 
j assuming we wish to increase the efficiency 10 per cent., as 
follows ; ‘ 


Weight at 105 Ib.=105 x — 
150 lb. = 150 x 1.75_263 

Cc Cc 
263_5 
105 


” 


Hence the ratio of weight=—— =2.5. 





made from the present arrangement of surface. 


It is difficult to see in what way much departure can be 
he 
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introduction of the Fox corrugated furnace is the only 
step made of late years, and it promises in the future to 
be an effective form in which to place the material. 
Hitherto there have been difficulties connected with its use, 
but these have been in every case due to manufacture, and 
such as are incident to every new process. They have in 
no case arisen from the principle of corrugation, which 
must in time permit the furnaces, the best and most vital 
of the effective parts of the boiler, to be made of consider- 
ably thinner plate; and will thus increase to some extent 
the efficiency of the boiler. The use of metal of higher 
conductivity for the flame boxes and tubes, say copper for 
the one and brass for the other, would undoubtedly add 
greatly to the efficiency of these parts. The boilers of the 
Navy are invariably fitted with brass tubes, and but for 
the first cost of the material, and subsequent outlay for 
zine, to prevent galvanic action in the iron, it would be a 
gain to adopt them generally. 
(To be continued.) 








ON SLIPWAYS.® 
By Mr. Wiu1am Boypn, of Wallsend-on-Tyn2. 
IN responding to an invitation to read a short paper on 
the modes used for hauling up. vessels on slipways, the 
writer wishes it to be understood that his principal object 


| has been to give a brief description of the method in use 


at the Wallsend Slipways, which are to be visited by the 
members of the Institution on this oceasion. But, before 
describing the system employed there, he proposes to refer 
shortly to two or three others, each of which possess cer- 
tain peculiarities of its own. . 

Armstrong’s System.—This system is in use at the 
Howdon yard of the Tyne Improvement Commissioners, 


| and can be seen during this week by members of the Insti- 


tution. 

It consists of one hydraulic cylinder A, in which works a 
piston X, attached to a hollow ram B (see Figs. 1 and 2, page 
190) inside which a second ram C is placed ; by the combina- 


| tion of these, three different powers are obtained. For light 
| loads pressure is admitted to the inside of the ram q only, 
| forcing out the small ram C ; for intermediate loads the 
| pressure is admitted to each side of the piston X, anda 
| pressure is obtained due to the area of the large ram B. 


* Paper read before the Institution of Mechanical Eagi- 
neers, at Newcastle. 
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For heavier loads pressure is, in the same manner, admitted 
to the back of the piston; but the otber side is opened 
to the exhaust, and thus the full value of the piston area 
is obtained. 

The mode of hauling is as follows : A wrought-iron cross- 
head is attached to the end of the ram C, from which two 
short stud link chains D pass backwards to two barrels 
keyed on a cross shaft placed behind the cylinder, and 
having the end of the chain securely fastened to them. On 
this same shaft are placed two chain wheels, running loose 
on the shaft, but which can be connected at will with the 
chain barrels D by suitable clutch gear ; round these chai 
wheels are passed the chains leading down the slipway to 
the cradle. When the ram is forced out of the cylinder, 
the chain barrels D are made to revolve through a segment 
of a circle, due to the stroke of the ram, and carry with 
them for a similar distance the chain wheels E, round 
which the slipway chain is wound ; this chain, as it uncoils, 
drops into a pit behind. When this movement ceases, 
the vessel is held in position by three pawls on the pawl- 
wheel F,, and remains stationary. The clutch which con- 
nects the wheels E with the wheels Dis then withdrawn, 
and the drawback cylinder G coming into operation draws 
the ram back into the cylinder, by cvnsing the chain 
wheels D to revolve back again through the same segment 
of acircle as that through which they had been made to 
revolve by the outward movement of the ram B. The 
whole machinery is then in its original position, and the 
water being again admitted to the ram, the operation is 
repeated till the vessel is hauled up the slipway. 

The empty cradle is hauled up and down the slipway by 
the chain shown at the side, Fig. 1. 

2. Hayward Tyler and Co.’s System.—The 3: 
haulage adopted in this case is shown on Figs. 3 and 4, page 
190. As describedin ENGINEERING, May 11, 1877, it con- 
sists of four hydraulic cylinders laid parallel and in pa 
shown. The rams of each pair are connected by a cro 
head, through which the traction links pass, and thence 











system of 






at the slipways of Messrs. Cleland and Company, and | of mud lying at the lower ends of the slipways, into which 
Messrs. Palmer’s Shipbuilding Company, on the Tyne ; at | the cradle has to force its way ; again in the case of large 
Penarth Docks; and at Messrs. Raylton Dixon and Co.’s | and long vessels, the lower end of the cradle is often 
Works, Middlesbrough. It consists of a treble-power | pulled 40 ft. or 50 ft. over the rails, and rests on the hard 
hydraulic hauling apparatus, Figs. 7 and 8, placed at the | mud bank existing outside. The vessel to be taken on the 
top of the ways, and connected by means of suitable cross- | cradle is then guided into an approximate position, by 
head and rods to a double set of main hauling links, which | ropes carried to capstans on the jetties. Attached to each 
extend nearly to the bottom of the ways. The three |end of the cradle are two long iron rods, Fig. 14, each 
powers are obtained by allowing the pressure (which may | hinged at the lower ends, and fixed a few inches on each 
be taken either direct from a pump or from an accumu- | side of the centre line of the cradle, so as to enable them 
lator) to act respectively on the centre ram alone, on the | to be raised from a horizontal to a vertical position: the 
two outer rams, or on all three together. The rams are | outer ends of these rods are buoyed, and when the vessel is 
single acting, and the water is admitted or exhaustsd by | approximately in the proper position light ropes fastened 
the attendant, controlling an ordinary hydraulic working | to the rods are passed on board ship and hauled up tight. 
valve. ‘The return stroke is accomplished by means of a| The iron rods, thus raised to a vertical position, form two 
small single-acting hydraulic cylinder, on the ram of which | guides between which the vessel can be accurately placed 
the pressure water constantly acts. The connexion to this | on the keel blocks, guided by the controlling ropes on 
ram is in some cases made by chains, Fig. 9, attached to} shore. The cradle is then hauled slowly up the ways by 
the extreme end of the links, and carried round suitable | the hydraulic ram, till the stem grounds and settles on the 
pulleys up to the returning cylinder, which is fixed above | foremost ‘‘ eke,’’ the stern being still afloat. ‘Two similar 
low water. In other cases, Fig. 10, the ram is applied direct | rods to those described above are attached to the lower 
to the crosshead of the hauling cylinders, rods or chains | end of the cradle, and the stern of the ship is in like 
being taken down the whole length of ways to the bottom | manner guided between them, till by the concurrent 
end of the links, so as to transmit the proportion of power | upward movement of the cradle the whole length of the 
required for hauling them down. keel rests on the line of keel blocks. The moment this 
With this arrangement of machinery, the attendant, by | operation is complete, the bilge blocks, sliding on the 
simply working one lever forwards and backwards, can | transverse arms, are hauled into position against the bilge 
cause the links to travel up and down to an amount deter- | of the vessel by ropes passed on to the nearest jetty, and 
mined by the stroke of the rams, which is about 11 ft. | when pulled home the ropes are passed on board the vessel 
Suitable pawls, attached to the main timbers of the cradle, | and there made tight. The vessel is then safely and 
gear with the connecting plates of the links, which are | securely seated on the cradle. 
spaced exactly 10 ft. apart, so that at every upward stroke | The operation of hauling up now commences. The 
the cradle is hauled 10ft. The usual pawls, rack, and | length of each link is 10 ft., corresponding with the stroke 
centre rails prevent the cradle returning with the links on | of the hydraulic ram, as before described. Each time the 
backward stroke. Several sets of pawls are used, so | ram with its crosshead is forced by the pumps out of the 
as to distribute the strain on the cradle. The empty cradle | cylinder, the cradle with its burden, and the connecting 
| i series of links, advance the length of one link or 10 ft. 


is hauled down either by separate hydraulic purchase with 
ordinary chain, or by a small ram applied within the centre | The outlet valve of the cylinder is then opened, the water 
escapes, and the vessel falls back on to pawls attached to 
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extend down the slipway to the cradle. On the top of each 

crosshead are bolted two standards, through the upper ends | 
of which passes a horizontal shaft, with a band lever on | 
the outer end. In the centre of t haft is keyed a double | 


¢ment, one arm of which is weighted, while to the ot! 
attached a chain, carrying at its lower end an iron block 
‘rving as a stopper, and so placed as to drop, when t 
-gment is dé 1, between a short pair of links in the 
traction rod : l at regular 
intervals corresponding with the stroke of the ram. 
balance weight on the segment maintains the stopper in | 
the position shown at the lower pair of cylinders, when | 
there is no pressure against it; but by turning the leve r| 
on the end of the horizontal shaft the stopper is thrown 
into its place between the short pair of links, and 
against the crosshead which couples the pair of rams. 
The action of the machine is as follows : When the traction 
rods have been connected to the cradle, and led up to the 
cylinders, the forward ‘‘ stopper’? is depressed into its 
position between the links, and the rams are put in motion, 
thus carrying forward the traction rods and hauling th 

vessel up the slipway. Immediately before the travel of 
the first pair of rams is completed, the second stopper is 
thrown down to engage between another pair of links, and 
the other two rams are then set in motion, continuing tbe 
work. As soon as the strain is thus taken off the first 
stopper, it is raised clear of the links by the 
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balance 
weight on the segment, and is thrown down again only 
when the sond pair of rams has nearly completed its 
stroke, the rams having been meantime run back. Thus 
the work of hauling up the cradle proceeds continuously. 
The back travel of the rams is effected automatically by 
means of counterweights, the pressure being first relieved 
by the crosshead striking a stud which opens an outlet 
valve ; in some cases a small reversing cylinder is 
employed instead of a counterweight. 

This system bas been supplied by Messrs. Hayward 
Tyler and Co. to the Italian Government for the dockyard 
at Spezzia, an] to many other foreign ports, and it seems 
to possess the advantage of avoiding the loss of time due 
to ** fleeting,’ or retrogression of the cradle ; but the first 
cost would apparently be very great. 

3. Day, Summers, and Co.’s System.— This simple 
arrangement is employed by Messrs. Day, Summers, and 
Co., at Southampton, and is shown in Figs. 5and6. As 
described in The Engineer, September 12, 1879, it con- 
sists of a drum, 5ft. Zin. in diameter, on which is wound 
a steel wire hawser A, 9 in. in girth, and which is driven 
by wormwheel and gearing connected with a small pair of 
engines as shown. ‘his drum is large enough to carry the 
whole length of the wire hawser without a second coil. To 
prevent any bruising of the strands of the steel wire against 
the iron drum, the surface of the latter is covered with 
hard rope, tightly strained on the drum, and this protec- 
tion is said to answer very well. 

The spur wheel C upon the large drum is worked by the 
pinion D, which can slide in or out of gear with C, and 
when out of gear allows the small dram E to work inde- 
pendently of the large drum B, for the purpose of hauling 
up the empty cradle, and of unwinding the steel hawser off 
thelarge drum. This is effected by taking two or three 
turns round the barrel of E with a light chain, one end of 
which passes round a pulley at the lower end of the slip- 
way, and is then brought back and made fast to the end of 
the wire hawser. The drum E is thus set in motion, and 
the light chain pulls the wire hawser off its drum and hauls 
it down to the cradle, where it is made fast, and is thus 
ready to haul up the next vessel. i 

As iu this system there is no interruption in the onward 
movement of the vessel up the slipway—technically known 
as *‘ fleeting’’—the work is done very rapidly ; and as few 
hanis are required, the cost is consequently small. 

"hompson’s Sustem.—This system, designed by Mr. John 
Thompson, of Newcastle, and Mr. T. B. Lightfoot, 
whose firm the machinery was constructed, is now is use | 
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hauling ram, the large rams being locked back during this 
the underside of the cradle, which catch into teeth cast on 














pro ‘ess. 

The machinery on this system erected at Raylton Dixon | the centre rail. A counterbalance weight brings the 
and Co.’s, and at Palmer’s Works, is the same in principle | ram back into the cylinder ; a link is removed by means of 
as the above; but instead of three distinct hauling cylinders | a small travelling crane, and a new attachment is made 
one only is used, fitted with two concentric rams, of which | between the crosshead of the ram and the next link of the 
the larger and outer is used for heavy, and the inner for | series. This process is repeated until the cradle and the 
light loads. When the small ram alone is being used, the | vessel thereon is pulled clear of the water. 
larger one, which is provided with a stuffing box and gland, When a vessel is to be launched, the reverse process 
is locked back by two removable keys. | takes place. All the pawls, except one or two at the fore 


end of the cradle, are tied up; these two are worked by 
hand till the vessel is lowered far enough down the slipway 
to allow of launching, when these in turn are also tied up 
and the vessel rests for a short time on one single pawl or 
**dagger.’’ The lowest link is then disconnected from the 
fore end of the cradle, and the dagger being knocked away, 
the cradle with its burden runs down the ways, and, as 
deeper water is reached, the vessel floats away fromit. The 
back chain before alluded to is then connected to the toothed 
wheel at the head of the slipway, and by its means the empty 
cradle is pulled up the slipway till it is again required. 
Speed of Working.—When the vessel is once fairly seated 
on the cradle, and the hauling up process can commence 
without interruption, the rate of movement is as follows : 


WALLSEND SYSTEM. 

stated, the system at the Wallsend Slipway 
loes not claim any special novelty, but its chief peculiarity | 
lies in the length of the slips, which measure 1000 ft. from 
the end of the rails to the end of the hydraulic cylinder. 
[he machinery was constructed by Messrs. S. and H. 
Morton and Co., of Leith, in the year 1873; but the system 
was first designed by the late Mr. Morton in the year 1819, 
and was carried into comparatively general use in succeed- 
ing years. About the year 1832 a Select Committee of the 
House of Commons awarded Mr. Morton a considerable 
sum for the great advantage his invention had been to the 
shipping interest of the country. The general arrangement | 
of the slipways is shown on Figs. 11, 12, and 13, page 190.| For light vessels in quick gear 2 min. per rod 10 ft. iong. 
The foundations are shown in the section Fig. 11, and con- » heavy slow : 
sist mainly of slag. For the first year or two after the Owing however to the time occupied in the removal of 
slipways were in operation, some settlement took place, | rods, the actual rate of progress up the slipway is not so 
and the longitudinal balks had to be wedged up from the | fast, and is about as follows » 
cross-timbers ; but of late no trouble has been experienced With single rods, for light vessels in quick gear, 2} to 3 
from this cause. The inclination of the slipways is § in. to | minutes per rod. 
a foot, or 1 in 19. With single rods, for heavier vessels in'slow gear, 4} to 5 

Machinery.—As will be seen on the drawing, Figs. 14, | minutes per rod. 
15, and 16, the cradle consists of a main body of timber When the size and weight of the vessel exceed a certain 
framing, 173 ft. long, and extended by ‘‘ ekes’’ in the centre | limit, a double tier of rods is laid, connecting the cross- 
to 28tft. long. These ‘“‘ekes’’ are balks of timber sur-| head of the hydraulic ram with a similar crosshead 
rounding a wrought-iron bar, and running on wheels on | attached to the foremost eke. Hence, although when the 
the centre rail. vessel is actually moving the rate of progress remains as 

On the top of the longitudinal timbers, which are sup-| stated above, yet owing to the longer time occupied in 
ported by transverse balks resting on the slag foundation, | the removal of the successive rods the total time is about 
are fixed cast-iron rails, weighing 3 cwt. per running foot | as follows: 
for the centre rails, and 1 ewt. per ranning foot for the Double rods, comparatively light vessels, quick gear, 
outer rails; on the latter there ran two extensions or con- | 5 minutes per rod. 
tinuations of the main cradle framing, and upon these rest Double rods, very heavy vessels, slow gear, 6 to 7 
the transverse arms which support the sliding bilge blocks. | minutes per rod. 
The weight of the whole structure is about 16) tons. When The total distance traversed by the cradle from the 
a vessel is “‘ relieved,’ as described hereafter, these arms | point where it first receives its burden is about 420 ft. ; 
swing on strong centre pins into a longitudinal position, | and the time occupied may be taken as about two hours 
and allow the cradle to be removed entirely from under the | wit single rods, and three and a half hours with double 
vessel. The motive power for each slipway consists of an | rods, exclusive of course of the time required to place the 
hydraulic cylinder, the ram or plunger of which is 15in. | vessel on the cradle, which is usually about three-quarters 
in diameter and 10 ft. stroke, corresponding with the length | of an hour. 
of the links. Water is forced into the cylinder by three Comparison with Dry Docks.—An impression exists in 
pumps, each 3} in. in diameter and 12 in. stroke, making in | some quarters unfavourable to slipways, as compared with 
quick gear 50 strokes per minute, and in slow gear 25 strokes | dry docks, on account of the supposed greater safety of the 
per minute, the general arrangement of which is shown on} latter. As to this, the writer can state that 714 vessels 
Figs. 17 and 18, page 189. Attached to the outer end of | have been taken on these slipways since their opening in 
the ram is a strong crosshead, and connected to it are two | January, 1874, to June 30, 1881, a period of six and a half 
wrought iron rods, passing backwards outside the cylinder ; | years, and not a single accident of any kind has happened 
these are again joined together by a second crosshead, to | to any one vessel by reason of defect or insufficiency in the 
which the series of links, Fig. 19, leading down the slipway | system employed. 
to the cradle are successively attached. These links are of | The vessels in question have of course been of all sizes 
wrought iron, each 10 ft. long from centre to centre of the | and tonnage. The heaviest vessel yet attempted was Her 
eyes, and 3} in. in diameter, giving a sectional area of 11.04 | Majesty’s troopship Tyne, measuring 320 ft. long x 34 ft. 
square inches. The pins are of steel of same diameter. | beam, gross registered tonnage 2169 tons, with a displace- 
In connexion with the gearing of the pumps is a chain- | ment weight of 1700 tons. She contained besides 300 tons 
wheel working an ordinary short-link chain, called the} of pig metal ballast, making a total weight hauled up 
‘back chain,’’ which is used for pulling up the empty | of 2000 tons. 
cradle after a vessel is launched; and also for pulling it| The slipway system has moreover the following manifest 
down into its final position, to receive a vessel coming on | advantages : 
for repairs. 1. The height of the vessel from the ground allows a 

Working with this machinery, the mode of operation is | free current of air under the bottom, which is thus quickly 
as follows. The cradle is ran down into the water by its ' dried; by the time the dirt and adhering scale ‘s removed, 
own weight, assisted occasionally by the back chain, which | it is always perfectly dry, and ready to receive a new coat 
is sometimes rendered necessary by the accumulation of paint. 
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2, Incase of heavy repairs to the bottom of a vessel, this | 


height gives ready access to the plates or frames which 
£ ? 
have to be removed and repaired; and the workman can 


oat with much greater efficiency than in a dry dock, where | 


the bottom of the vessel is only a foot or two above the 
yr. 
"— The process of repairing is never interrupted by the 
hauling up of another vessel; whereas interruption con- 
stantly occurs in large dry docks, from the necessity of 
letting ia the water to admit another vessel behind the first. 
1, An advantage of obvious importance to the capitalist 
is that the cost of construction of a slipway able to contain 
four vessels at one time, as is often the case on the Walls- 
end slipways, is considerably less than the cost of a dry 
dock with its pumping appliances, capable of giving equal 
ecommodation. 

Relieving.—This last consideration leads very naturally 
to a description of the mode by which the upper portions 
of the slipways are made available, which enables two 
yeasels, each say 300 ft. long, to be “slipped” one behind 
the other on each slipway clear of the water. 


a 
‘ 





new bilge blocks coming in the way of a damaged plate 
that requires removal, this block can be readily removed 
and rebuilt, in any way rendered necessary by the work to 
be carried out. 

Several vessels have been very readily lengthened on 
these slipways by this method. The fore body of the ship 
is relieved in the way just described, leaving the after body 
resting on the cradle. The separation of the vessel into 
two portions is then made in the usual way; and when 
complete the cradle is slowly lowered down the ways for a 
distance corresponding with the additional length which it 
is proposed to give to the vessel. The after body is then 
in its turn relieved, and the whole cradle removed from 
under it. The new part of the sbip is then built, and when 
the whole is complete the vessel is replaced on the cradle 
and launched. 

In conclusion, the writer appends a Table showing a 
comparison of the power actually required to haul up a 
number of vessels (of which he has been able to obtain the 
exact displacement weight), as ascertained by the regis- 
tration of the gauge attached to the hydraulic cylinder, and 























lt has been already ted that the slipways measure 
1h ft g from end to er When it is required to use 
the up portion of tl e.g., when extensive 
ré rations at , or when a vessel is 
d, t cradle carrying the vessel is hauled, 





1, right up to the top of the ways, leay- 
ther vessel between it and high water. 


for ane 
W hen in this position the operation of ‘‘ relieving’ is under- 
taken. ; 

This is commenced by placing between each pair of arms 


Ing space 


(and in most cases also forward of the foremost arm) 
strong blocks of timber as bilge blocks, capable eventually 
of carrying the whole weight of the vessel. Commencing 
just forward of the foremost arm, and simultaneously on 
the port and starboard, these new bilge blocks are very 
tightly wedged against the bilge or underside of the vesse! ; 
the weight of the vessel is then removed from the bilge 
blocks sliding on the arm, and taken by the new bilge 
blocks resting on the ground. The bilge block on the arm 
is then slid out from under the vessel, and the arm is free 
to a longitudinal position. 


to be meved from a transver 
This process is continned till all the arms on each side of 
the vessel are free of it: and the ship now rests solely 
on the new bilge blocks, and on the keel blocks upon the 
cradle. 

These latter are disconnected in their turn in the follow- 
ing way. On the centre line of the cradle will be seen 
short hydraulic presses, which are connected by pipes laid 
beneath the surface of the ground with the pumps used for 
the hydraulic cylinder. These being set going, water is 
forced into all these presscs simultaneously, and the whole 
vessel is raised very slightly, but sufficiently to allow of 
the removal of the centre keel blocks. When the pressure 
is relieved, the vessel sinks gradually back on to the new 
bilge blocks just described. The whole cradle is now 
clear and free of the superincumbent vessel. The cradle is 
then allowed to move down the slipway, and is ready to 
be used for the reception of other vessels for painting or 
slight repairs, till the heavier work upon the ‘‘ relieved’’ 
vessel is completed, She is then placed again on the 
cradle by a proce:s exactly the converse of that just 
described, and is lowered down the slipway for launching. 

It will be seen that the relieved vessel rests entirely on 
bilge blocks, which are further supported by side shores, 
and that under the line of the keel the slipway is perfeetly 
clear, so that the rods required for the use of the cradle in 
its lower position can be run up or down without bin- 
drance. Further, in the event of any one or more of the 














compared with the theoretical power required, as obtained 
by calculation. 

The formule are simple, and the comparison of the 
“‘ actual’ with the ‘‘ theoretical’’ power is interesting. It 
wili of course be at once evident that the excess of the 
former over the latter is caused by variations of weather, 
inequalities of the slipway, more or less perfect lubrica- 
tion, and the many other conditions of actual working. 


APPrENDIX.— THEORETICAL CALCULATION OF POWER 
REQUIRED TO MOVE VESSELS UP SLIPWAY. 
required for Weight (Formula A). — The 


Power 
here is: Power=RxXslope of incline=RX 


expression 
a where R is the total weight, which in the case of the 


vessel No. 22 is made up as follows : 
Weight of vessel=1500 tons 

cradle= 160 ,, 

 . 


io links= 


Total weight 1673 
673 


—“" §8 tons. 
19 


Hence power for weight=- 
Power required for Friction of Cradle, §c. (Formula 
B).—Here the expression is : 
Power= 
Coeff. of fric. on axles x diam. or axle x weight of vesseland cradle’ 
‘ Diameter of wheel 
For No. 22, power for cradle friction= 
0.22.5 in. x 1660tons_ «. 
- —________— =83 tons. 
10 in. 
Power required for Friction on Collar (Formula C) — 
Here 
Total pressure=pressure per square inch x depth x circum- 
ference of collar. 
= 2800 Ib. (in case of No. 22) x1 in. X 47.5in 
==59 tons. 





Power =total pressure x coefficient of leather on 
iron in motion* 
=59 tons x 0.56 
=33 tons. 
* Leather on iron in repose gives coefficient of friction 0.80. 


motion=0.80 x 0.70 =0.56 








Power in Tons Required to Haul up Vessels. 
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1 932 | 65 39.5 18 99.7 20 |120 
2 902 | 6 40.5 19 103 125 | 
3 866 | 676 41.5 20 107 39 |140 
4 971 | So 48.0 21.8 12l 145 
5 | 1374 | &2 49.0 21.8 124 145 |140 
6 1531 920 54,0 214 133 40 (150 
7 1261 920 v4 22,8 134 59 | 160 
8 1323 92 5A 22.8 134 150 
9 | 1250 | 93 54.5 22.8 135 150 
10 961 1001 58 30 149.7 0 
11 | 1613 (101K 58.5 27.5 148 8) 
12 | 1469 1050 59,5 28.7 151.5 [190 
13.) 1571148) 69 228 146.8 |'50 |189 
14 1568 104 69 24.2 (148 160 
15 | 1727 (104 60 23 149 170 |170 
16 1498 1076 61.5 y 149.7 50 |180 
17 1683 122 69 175 210 
18 | 1646 1220 69 i 175 220 
19 1913 134 75 1,7 186 210 
20 | 1879 (1340 75 YD 184.6 [200 
21 1873 1356 75.5 a) 185.5 | 200 
22 | 2141 = #150 83 33 204 220 











NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
thin attendance on ’Change at Middlesbrongh, and very 
little business was done. ‘The attraction of the moors, and 
the Stockton race meeting, took away many of the regular 
frequenters of the Exchange. There was no desire to push 
business, and prices were easy. Several makers quoted 
No. 3 Cleveland pig 37s. per ton, but any ordinary buyer 
could easily obtain all he required at 36s. 94. Messrs. 
Connal and Co., the warrant storekeepers here, hold 
185,700 tons, which is an increase of 627 tons on last week. 
In Glasgow they hold 574,588 tons. With the continual 
heavy make, the constant increase in stocks, and the 
absence of a larger demand, prices have a downward ten- 
dency. Shipments are active, but the exports are not so 
large as they should be, taking into account the enormous 
production of pigiron. It was rumoured on ’Change that 
a firm in the iron trade at Bishop Auckland had stopped, 
and the liabilities were variously estimated. The Cleve- 
land district at present, however, is in a sound condition, 
and will not be seriously affected by the reported stoppage. 


The Finished Iron Trade.—During this week the 
finished iron works on Teesside are laid idle, owing to the 
Stockton races. There are, however, plenty of orders on 
the books, and the works will be kept in full operation for 
months tocome. Prices are fairly remunerative. 

Engineering and Shipbuilding.—The splendid Chinese 
gunboat fitted up by Sir William Armstrong and Co., has 
left the Tyne. A large number of Chinese have during 
their stay in Newcastle seen a great deal which will enable 
them to give their fellow countrymen a most favourable 
impression of the English people. During the past fort- 
night some splendid steamers have been launched on the 
Tyne, Wear, and Tees, and a very large number are on 
the stocks in various stages. Marine engine builders are 
very busy, and at some of the shops work cannot be turned 
out quick enough. Boiler makers have also plenty to do. 
Ironfounders are short of contracts. 


The Coal and Coke Trades.—In South Durham the 
output of fuel is heavy, and there is a deal of competition. 
A gloom has been cast over North Durham by the death of 
Colonel Joicey, M.P., whose large commercial relations 
with Tyneside and the great coal country male him very 
widely-known and highly esteemed. 








Tue Danuse.—The question of improving the naviga- 
tion of the Danube is at last being seriously discussed by the 
Hungarian Government. Bills providing for the improve- 
ment of the river near the Iron Gate and elsewhere are 
now being prepared, and will be laid shortly before the 
Hungarian Reichstag. 





Boy.e’s VENTILATORS.— At the International Medical 
and Sanitary Exhibition, South Kensington, which closed 
last week, Messrs. R. Boyle and Son, the well-known venti- 
lating engineers of London and Glasgow, were awarded the 
highest prize for their patent self-acting air-pump venti- 
lators and system of ventilation, this being the only first 
prize awarded for roof ventilators, a large number of 
which were exhibited. 


BRISTOL TRADE AND Min1n@ ScHoou.—The following 
distinctions have been earried off by students of this school 
during the past session: A Natural Science Scholarship 
of the value of 8v/. per annum, tenable for five years at 
lrinity College, Oxford; a Natural Science Scholarship of 
the value of about 85/. per annum, tenable for five years at 
University College, Oxford ; two Royal Exhibitions each 
of the value of 50/. per annum, tenable for three years ; 
and a Whitworth Scholarship of the value of 100/, 
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ARRANGEMENTS OF SLIPWAYS. 


(For Description, see Page 187.) 
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THE PARIS ELECTRICAL 


EXHIBITION. 


scientific instruments, coils, electro - magnets, 
Geissler tubes, &c.; 14 belongs to the Compagni» 
Parisienne d’Kclairage par Electricité (Wilde and 
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SOUTH ENTRANCE 


we «SCté(«CC 


Alliance machines) telegraphy and domestic elec- 
trical apparatus. Room C contains an exhibit of 
the United States Electric Lighting Company by 
incandescence lamps on the Maxim system; 15 
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is lighted by the Jaspar system; 16 by the Ana- 
tole Gérard lamps; 17 is the room of the Elec- 
trical Syndicate; 18 is an Historical Museum, 
lighted by MM. Mignon and Rouart; 19 is the 
exhibit of the Société Lyonnaise, who work the 
Lontin, Bertin, and De Mersanne systems; 20 is 
a second historical museum lighted with the Fyfe 
system, and the electrical library lighted by the 
Daft system; 21 ie a buffet with Swan lamps, 








and 22 a reading-room with Brush lights. Room 
C is hall of the Congress and Conferences, 
with Swan incandescence ‘lamps, and 23 and 24 





will contain the exhibits of Edison, when they 














are ready. 


THE CRANKSHAFT OF THE 





























“SERVIA.” 

WirH reference to this subject our Glasgow 
correspondent writes us as follows: ‘‘ I was rather 
surprised at the letter of Mr. Ratliffe in the issue 
of ENGINEERING for July 29, because, before 
publishing the paragraph which appeared in the 
previous number in regard to the failure of the 
crankshaft in the Servia, I had made most careful 
inquiry as to the real facts of the case, and my 
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information was got on the very best authority. I 
| | doubt not that Mr. Ratliffe knows that the por- 
| tion of the shaft that showed the existence of the 
_| _} flaw to which I referred was the middle portion, 





and that it was, as I said, ‘the corresponding 
portion of the spare shaft’ that had also shown its 
unfitness to go to sea in such an immense ship. 








f "SOUTH ENTRANCE 








| ce 


Te ida 


may now mention that the portion in question 
had not been delivered, from the fact that when 
it was in progress or well-nigh finished, it showed 
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the existence of such a flaw as justified the Mersey 
Forge people in cutting it up and starting afresh to 











make another. Now, the fresh shaft has not yet 
been delivered, so that it was not ready to be tarned 
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to account as the ‘ spare’ shaft ; and the portion of 
which Mr. Ratliffe speaks as having been supplied 

















by his company is the after portion and not the 
middle portion. 

‘* When I wrote three weeks ago it was, as I said, 
intended to make new iron forgings, and use them 
as a built shaft, the crank-pin only being of steel ; 
and four furnaces were actually set to work at 
Lancetield Forge on the day following that on which 
I wrote. But after a good start had been made 
Messrs. Thomson, the builders of the Servia, 





countermanded the operations that had been com- 
menced with the new forgings, as they had begun 





to think that the proper thing to do under the 
circumstances was to get two new crankshafts, both 























middle and after portions, made of steel; and after 
some hurried negotiations with Messrs. Vickers 











and Son, of Sheffield, a contract was entered into 
with that eminent firm to supply two new shafts 
of their famous make of steel, of the ‘built’ de- 
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) scription, both for working on the first voyage and 
| for ‘spare’ use if needed; so that even though 
there may be ‘no sign or likelihood of any 

i failure with the shaft supplied by this [the 








WE reproduce from the current number of L’Electricien 
some general information respecting the Electrical 
Exhibition at Paris, which with the plans we publish 
above will be found of interest. The principal entrance is 
by the main north pavilion facing the Champs Elysées ; 
the eastern entrance is occupied by the Siemens electric 
railway, by which visitors paying 25 centimes extra can 
enter the building. The other terminal point of this rail- 
way is on the Place de la Concorde. The prices of admis- 


sion to the Exhibition are regulated as follows: 

Week-days : fr. ct. 

From 8 a.m. to1la.m. ... ie “ 1 50 

» llam.to 6p.m.... oe eee 1 Oo 

+ 6p.m. toll p.m.... . on 1 50 
Sundays: 

From 8a.m.to 6p.m. 0 50 

»  6p.m.to 11 p.m. a: © 


On entering the building by the prince soled doorway 
the visitor will find the space on the right devoted to 
French exhibits, and that on the left to those of foreign 
countries. The following reference to the ground plan, 


Fig. 1, will give a fair idea of the general distribution of | 


the space. ‘Taking first the 
ing, the plan indicates the position of some of the prin- 
cipal exhibits. 1 is the central fountain containing a 
lighthouse of the first order; 
8, the Office of Posts and Telegraphs; 4, Planté; 5, 
Breguet ; 6, Siemens; 7, Marine; 8, Piles de la Ville; 
9, Piles du Ministére; 10, Ministére de la Guerre; 11, 
Western Railway of France; 12, Eastern Railway ; 13, 
workshop; 14, Ministry of Posts and 
15, Siemens ; 16, Lontin; 17, Alliance; 18, Jablochkoff ; 
19, Ville de Paris; 20, Paris, Lyon, and Mediterranean | 
Railway; 21, Christofle; 22, Gramme ; 
Railway; 24, Albaret; 25, Debrun; 26, Orleans Rail- 
way; 27,5 


French side of the build- | 


engines ; a, Carels ; 31, Weyher; 32, Farcot; 33, Calla ; 
34, Boule 35, Olry and Grandemange; 36, Muller 
and one 37, De Quillacq; 38, Société Force et 


boilers; 41, Cail; 
Tissandier’s Aerostat. On the other 
side of the building the allotments of nationalities 
are indicated as follows: 44, 45, United States; 46, 
Germany; 47, England; 48, foreign commissioners’ 
offices; 49, Hungary; 50, Norway; 51, Russia; 52, 
Italy ; 53, 54, 59, Sweden; 55, Japan; 56, Switzerland ; 
57, [Italy ; 58, Austria; 60, 62, Belgium; 61, Holland ; 
63, Spain. The Siemens elevator is indicated at 64; 
65 is the terminus of the Siemens electric railway, and 
66 is the large exhibit of Swan and Brush. 

The plan, Fig. 2, shows the arrangement of the 
galleries on the first floor. These are generally as 
follows: The salon of the President is marked A and, 
is lighted by Reynier incandescence lamps ; 1 is a picture 
gallery with Soleil lamps; 2, the theatre with Werder- 
mann lamps; 3, a suite of apartments with a drawing- 
room lighted by Jamin candles, and a dining-room with 
Werdermann lamps ; 4 is also a suite of apartments 
exhibited by the Force et Lumitre Société, and lighted 
by incandescence lamps and the Faure battery; 5 and 6 


Lumiére; 39, 
42, Siemens; 43, 


buffet ; 40, Naeyer’s 


| are exhibits of Jamin candles and alternate current 


2 is Serrin’s exhibit; | 


| exhibiting toys, &c. ; 


Telegraphs ; | 


lan exhibit of Sautter Lemonnier, 


23, Northern | electrical domestic apparatus ; 


Gramme machines, modified by Jamin for his system 

B is a sale room lighted by Jablochkoff candles, and 
7 and 8 are telephonic rooms con- 
nected with the _ Opera and the Theatre Francais ; 7 is 
lighted by the Société Foree et Lumiére, and 8 by the 
Brush Company ; ; 9 is a section of medical and tele- 
phonic apparatus and is lighted by De Meritens ; 10 is 
and includes various 
11, photographic studio 


with Jablochkoff lamps; 12 is the room of the Spanish 


Sautter Lemonnier; 28, De Meritens; 29, gas | Electrical Company ; 13, Siemens * differential lamps with 


Mersey Company,’ it is to be superseded by a steel shaft. 
ge order was given out fully a fortnight ago, Messrs. 

Vickers and Sons undertaking to supply the first set of 
two divisions (middle and after) in eight weeks, and to 
complete the order in another two weeks. In the mean time 
the forward portion of the shafting will remain in the vessel, 
as it is hoped that it may never require to be super- 
seded by steel. It was the desire of the Lancefield 
Forge Company that the Servia should have been run for 
some time out to sea at full speed with the original shaft- 
ing, so as to learn whether or not the flaw that had keen 
detected would take on any more serious shape; but as 
Messrs. Thomson considered that in doing so they would be 
running the risk of doing damage to the extent of many 
thousands of pounds, they preferred to decline making the 
experiment. The Servia was advertised to proceed on her 
first voyage to New York on the 13th of August, for which 
all ber first-class accommodation had been taken up, and 
on her second voyage on the 17th of September. It is 
| not like ly now, however, that she will make her maiden 
voyage across the Atlantic till Saturday, the 22nd of 
October—a circumstance which must be a great disap- 
pointment to all concerned, especially on account of the 
enormous loss incurred. The fact will doubtless have its 
influence for all time coming when the shafts for gigantic 
steamers are to be ordered, as it is absolutely impossible to 
| insure that a forging shall be perfectly sound and destitute 
of flaws if, when it leaves the hammer, it is such an 
| immense and ponderous mass as to weigh ‘fully 30 tons, as 
did the one fitted into the Servia, being eventually finished, 
however, at about 18 tons in weight. All such shafts in 
future will doubtless be built.’ 


NOTES FROM THE NORTH. 
Guiascow, Wednesday. 
Glasgow Pig-Iron Market.— The pig-iron warrant 
market was more active in the carly part, of the day on 
Thursday, but relapsed again, fin ally closing, however, as 
on W ednesday. In the morning business was done at from 
46s. 1d. to 46s, 2d. cash, and from 46s. 3d. to 46s. 34d. on 
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month, the market closing with sellers at 46s. 1}d. cash 
and 46s. 3d. one month, and buyers offering 4d. per ton 
less. The quotations in the afternoon were 46s. lid. cash 
and 46s. 3d. one month ; andthe market closed with sellers 
asking 46s. 1 cash and 46s. 3d. one month, and buyers 
near. Friday’s market showed a little more animation, 
and prices recovered 34d. per ton—the entire decline of the 
week, the closing transaction being the same as that of 
the previous Friday. Some transactions were reported 
during the forenoon at from 163. 2d. to 463s. 5d. cash, and 
from 463. 4d. to 463. 64d. one month, and the market closed 
with sellers at 46s. 4)d. cash and 46s. 6d. one month, and 
buyers $d. per ton less. From 463. 4}d. to 463. 5d 
eash, and from 46s. 6d. to 46s. 7d. one month were 
the quotations, the market closing with buyers at 46s. 4}d. 
cash and 46s. 6d. one month, and sellers seeking 
ld. more. The warrant market was weaker on Mon- 
day, and about one-half of last Friday’s advance was 
lost, the closing prices being 2d. per ton lower than 
those at the end of the week. There were transactions 
during the forenoon market at from 46s. 5d me 
to 463. 3d. cash, and from 46s. 6d. down to 46s. 44d. one 
month, the close being sellers at 46s. 3d. cash and 46s. 4}d. 
one month, and buyers offering {d. per ton lower. Some 
business was re ported in the afternoon at 46s. 3d. cash 
and 46s. 34d. eight days, and 46s. 4id. one month ; and at 
the close there were buyers offering 46s. 3d. cash and 
46s. 4$d. one month, and sellers asking 4 t 











td. per ton higher. 
Yesterday's market was quiet, and prices closed the same 
as on the previous day. Business was done in the forenoon 
market at from 463. 3id. to 46s. 2d. cash, and from 
463. 44d. to 46s. 4d. one month, and the close was sellers at 
46s. 3}d. cash and 46s. 44d. one month, and buyers offering 
4d. per ton lower. The afternoon quotations were 463. 3d. 
to 46s. 3id. cash and 46s. 4}$d. one month, the market 
closing with sellers at 463. 34d. cash and 46s. 4}d. one 
month ; and buyers at 46s 3d. and 46s. 4d. cash and one 
month respectively. The market was quiet at the opening 
this forenoon, with business done at 46s. 3d. down to 
163. lid. cash, also at 463. 4d. to 46s. 3d. one month 
the close being sellers at the lowest, and | 





buyers very 
near. There was a steady market in the afternoon, and 
a pretty large amount of business was done at 46s. ld. 
to 46s. cash; and at the close buyers were offering 
46s. Old. cash, and sellers asking 46s. ld. Generally 
it may be stated that the market is steady though quiet, 
with a fair amount of business doing, while the feel- 
ing is somewhat steadier than it has been for some time 
past. Business continues to improve so far as the genera! 
iron trade is concerned. From New York it is reported 
that the inquiry for Scotch pig iron is dull, and there is 
room to fear that the expectations entertained regarding 
the extent of the autumn demand for Canada will not be 
realised ; indeed, the demand from all quarters is quiet, 
and the prospects of the export trade are not very encourag- 
ing. As the large prox inction continues to weigh upon the 
market, several shipping brands have been reduced in price 
from 3d. to 1s. per ton lower than they were a week or ten 

days ago. Thereare at present at least seven blast farnaces 
engaged in making hematite pig iron, for which there is an 
improving dé mand on American account. The most 
hopeful feature of the pig irou trade at present 1s the fact 
hat the large ironfounders, who for several years past have 
been very slack—and, indeed, in some cases closed large 
parts of their works, and who have never lately felt the 
riodical waves of improvement which have passed over 
branches of the iron industries—are now becoming 
illed wit 1 orders, whilst several additional large under- 
takings requiring cast-iron pipes are being put before tl 
founders. This is, undoubtedly, an element by which tl 
prices of pig iron may soon be powerfully affected, and more 
















present jetty is to be lengthened, al the rocks inside the 
east pier removed. Messrs. Meik then point ovt how 
necessary it is to have fishery harbours available at all 
states of the tide, and give their opinion that Eyemonth, 
which lies close to the fishing grounds, is the best point on 
this part of the coast for the construction of such a harbour. 
This opinion was also entertained by the Royal Com- 
mission on the Herring Fisheries of Scotland. A harbour 
is proposed in Fyemouth bay, outside the present piers, 
having an area of about eleven acres, and a depth at 
the entrance of 8 ft. at low water. As, however, this 
harbour in heavy weather would not be sufficiently 
sheltered for fishing boats to lie without damage, a new 
inner harbour is formed, with an area of nearly three 
acres, and a depth throughout of 6 ft. at low water. 
This basin would be perfectly sheltered, and available 
in all weathers and at all states of the tide, the advan- 
tage of which to the fishing industry would be enormous. 
3y the adoption of the proposed scheme, the fishermen 
have much to gain. Should the scheme be carried out in 
its entirety, railway communication would follow, and Eye- 
mouth would become one of the first fishing stations in the 
kingdom. Looked at from a wider point, all along this 
dangerous coast there is no port of safety at present for 
vessels between Shields and Granton, and E yemouth bay is 
perfectly safe to approach, and easily known from con- 
spicuous landmarks. and with the harbour in the bay 
there would be a sufficient depth of water for any merc 
vessel from 4} to 5 fathoms. 

Steamer for the Forth Ferry Service.—Messrs. Ramage 
and Ferguson, shipbuilders, Leith, have lately launched a 
large and somewhat novel paddle steamer for the North 
British Railway ferry service between Granton and 
Burntisland. This vessel has been built to meet the 
requirements of the rapidly increasing traffic at the ferry, 
and is fully twice as large as any vessel running on the 
same line. She is to carry a whole train of forty loaded 
trucks across the Firth of Forth on 6 ft. draught of water 
Her | ngt! 1 over : all is 270 ft., and the breadth 60 ft., while 
the total deck area is about 13,200 ft., or nearly one-third 
of an acre. Messrs. Key and Sons, Kirkealdy, are to 
supply her engines, which will be of 600 horse power 
nominal, and of the compound type. T vessel is con- 
structed of Siemens-Martin steel made by Krupp of Essen. 














NOTES FROM THE SOUTH-WEST. 
South Welsh Coal and Iron.—The coal ¢ xports to foreign 
ports for July from Cardiff and Newport were unusually 
large. Inthe northern ports the increase does not seem 
great. From Cardiff the shipments to forei ign ports have 
never been approached previously, amounting last month 
to 503,628 tons ; from Newport, 100,404 tons ; from Swan- 
sea, 60,618 tons; and from Llanelly, 5661 tons. For 1880 
the July shipments to foreign ports were : Cardiff, 393,952 
tons; New; port, 98,374 tons; Swans . 71,976 tons. Coast- 
wise the shipments last month were: Cardiff, 84,964 tor 
Ne »wport, 82,816 tons 












Swansea, 65,284 tons ; and Llanelly, 
3 tons. For July, 1830, the coastwise shipments were : 
liff, 80,399 tons ; Newport, 68,170 tons ; and Swansea, 
Lilanell 9985 tons. The iron shipr nents 
last month were: Cardiff, 6060 tons; Newport, 24,367 
tons ; Swansea, 2136 tons. From Cardiff there were also 
shipped last month 1143 tons of coke; from Newport 1614 
tons ; and from Swansea 414 tons. From Cardiff there 
were also shipped to foreign ports 9038 tons of patent fuel, 
and from Swansea 19,337 tons. 

The e Joint Stations at Cardif.—The Great Western 
y Company have offered to allow the Taff Val 


















particularly the price of warrants, as this class of work, | 
more than any other, consumes the cheaper brands of iron 
of which warrants are mainly composed. There is no 


change to report as regards the number of blast furnaces in 


operation, the total still being 120, as compared with 101 at | su 


this time last year, and 89 two years ago. Last week’s | 
shipments of pig iron amounted to 11,330 tons, as against 
14,252 tons in the corresponding week of last year. At 
the end of last week the stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores stood at 574,388 | 
tons, the increase for the week being 768 tons i 


The Finished Iron Trade.—The malleable iror trade is 
at present very actively employed, but the new inq uri s of 
any importance are rather few. It is said that there is 
some threatening of a strike amongst the iron workers on 
account of a recent announcement of a reduction of wages | 

1 that now taking effect in the North of 

builders on the Clyde are still full of |: 
re large quantities of iron and steel being | 

‘ition. It is thought like that there will 
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luction of 2s. 6d. per ton on tl 
present they are quot od at 51. 17s. 6d. i 
97. I ton if made of steel. Boil 
steel are quoted at 111. per ton, as agains 
6d. for iron plates. 
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Glasgow College of Science and Arts.—The post of 
mathematical lecturer at the Colle ge of Science and Arts, 
Glasgow (formerly the Mechanic s’ Institution), vacant | 


through the illness and resignation of Mr. Laurence Hill 
Wight, just been filled by the directors by the appoint- 
ment of William Raitt, M.A., B.Se. (Edin.). There 
were upwards of fifty applicants for the vacancy. 


Eyemouth Harbour Improvements.—At a recent meet- 
stees the report and 
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ing of the Eyemouth Harbour Tr 
plan of their engineers, Messrs. T. Meik and Son, o 
, on the propose d extension of the harbour, wer 
examined, and unanimously approved. The _ propos 
involve an expenditure of upwards of 80,0001. In the f 
place attenti m is directed to the existi ng harboar, which is 
to be extended to the river Eye, and deepened to about 2 ft. 
at low water. To keep the entrance clear of sand the 














| of London, has been appointed to succeed him. The 





j y Company's trains to run into their station at 
Cardiff, upon the Taff Vale Company giving an un ler- 
taking either to pay such toli for the use of the branch lin 
as the at Western Company are entitled to claim, and 
h further payment for the use of the station and ser- 
cin s performed thereat, as may be settled by an oe 
or as an alternative to pay such sums by way of toll, and 
for rent and services at the station as may be xed by 
an arbitrator. The Taff Vale Company, it appears, are 
willing to pay the tolls forthe use of the line, but th 
have hitherto refused to refer to arbitration either the cheb 
question of the use of the line and station, or the smaller 
question of the payment whic +h they should make to the 
Great Western Company for the use by their trains and 
passengers of that company’s station. 











Gloucester Wagon ¢ ‘ompany (Lin te?).—The directors’ 
report, to be presented at the ordinary general meeting, 
states that the general trade of the country still continues 
in an unsatisfactory condition, and the business in which 
this company has engaged suffers with the rest, but the 
prospect of a favourable harvest, and the improvement in 
trade now apparent, justifies the hope that the financial 
ar now entered upon may prove more prosperous for the 
ympany than its immediate predecessors. The Saxby and 
‘armer case has gone through a series of trials, and on 
each occasion the decision has been in favour of this com- 
pany. The plaintiffs have now given notice of further 
appeal, and it is hoped ths 2 this decision will be final. 
Since the last mecting, Mr. T. Lewis has resigned his 
olfice of director of this ba he , and Mr. W. H. Williams, 


ecounts oy a disposable balance of 13,7561. 5s. 11d. 
Wi th this the directors propose to pay a dividend at th 
rate of 5 per cent. per annum, which will absorb 
10,1631. 15s., to place to reserve funds 10001., and carry 
forward the balance of 22871. 10s. 1ld. The wagon stock 

longing to the company now consists of 9685 vehicles. 
In addition to work done for cash payments, 297 vehicles 
have be en built for the comps any’s stock, of which numbe r 
2U1 have been sold on deferred payments. The company 
now hase to repair and maintain 13,287 wagons, including 


Newport.—The iron and steel trades of this ‘district 
remain actively employed, and further shipments haye 
taken place during the week just ended. The clearances of 
coal have been heavy, and prices engeoguntty are firm. 
Iron ore arrivals from Bilbao were limited in the early 
part of last week. There is little alteration, but a steady 
tone in prices. Last week’s clearances comprised 28,070 
tons of coal, 4666 tons of iron, and 500 boxes of tin plates. 
The imports comprised 4342 tons of Bilbao iron ore, and 
8555 tons from other sources. : 


Tredegar Iron Works.—The machinery has been fixed at 
the Pochin Pits, and sinking operations have been com- 
pleted. There are two engines, with 36 in. cylinders, 
capable of raising 1000 tons daily. The pit is 350 y yards 
deep, and when the screens have been put up the colliers 
will commence their part of the business. ‘The contract for 
the erection of steel. works has been entrusted to Messrs, 
Davey Brothers, of Sheffield, and in the spring the Tre- 
degar Company will begin to send steel into the market. 


NOTES FROM SOUTH YORKSHIRE, 
SHEFFIELD, Wednesday. 

Chesterfield and Derbyshire Institute of Mining, Civil, 
and Mechanical Engineers.—A general meeting of the 
members of this Institute was held at Derby on Saturday. 
At ten o’clock in the morning the members met at the Mid- 
land Station, where they were received by Mr. Noble, the 
general manager, and other officials of the Midland Railway 
Company, after which they were conduc ‘ted through the 
locomotive and carriage works, which are of so extensive a 
character that time only admitted of a merely cursory 
visit. The proprietors of the Derby China Works, 
Osmaston-road, bad also arranged to take the members 
through their premises and allow them to inspect the 
various processes, but this had to be abandoned for 
want of time. A cold collation was provided at the 
st. James's Hotel, under the presidency of Mr. Stores 
Smith, of Sheepbridge. In the afternoon a gener: Pe meet- 
ing was held for business in the Guildhall, which had been 
placed at the disposal of the Institute by the mayor. Mr 
Stores Smith presided, and amongst the large number of 
gentlemen present were Mr. Gladwin Turbutt, Mr. R. G. 
Oake, Mr. Howard Allport, Mr. John Brown, F G.S., Mr. 
Thos. Evans, F.G.8S., Mr. G. Fowler, Mr. G. Howe, Mr 
R. Howe, Mr. Josh. Humble, Mr. John Jackson, J.P., 
Rev. J. M. Mello, Mr. W. Oliver, Mr. I. Oliver, Mr. A. H. 
Stokes, &c. » chairman expres sed his regret at the 
absence of the President of the Institute, Lord Edward 
Cavendish, M.P., who had been detained in London. In 
Derby, he said, they had enlisted several new members, 
including the seen Mr. Alderman F.S. Smith, J.P., and 
Mr. Alfred Woodiwiss, C.E. A _ technical discussion 
ensued on the following papers, ‘‘ Ou the Improvements in 
the Telephone and its Application to Mining Parposes,’’ 
by Mr. 8. F. Walker; ‘* A Description of some Horings 
on the Clifton Estate, and of the Sinking at Clifton Colliery, 
Nottingham,”’ by Mr. John Brown ; and by Mr. Josh. 
Humble, entitled ‘*‘ Draining and Ventilating, with a short 
Description of the Haulage in the deep soft Coal Seam at 
the Standey Collieries. A vote of thanks to the chairman 
concluded the proceedings. 


Local Companies.—Amongst the annual reports of local 
limited companies which have been issued during the week 
are the following: The Tinsley Rolling Mills Company, 
Limited, show a profit of 11111., and pay a dividend of 10s. 
pershare. H.andS. Barker and Co., Mexbrou Limit 
in their ninth annual report show a loss of 22 
accounted for by depreciation in stock, and the diffic 
obtaining orders at remuntrative prices. | 
provided | for by recourse to the reserve fund. The Sh l 
Wagon Company, Limited, show a balance of 20481. profit 
and declare a dividend of 4 per cent., carrying forward 
7051. to next account. The British Wagon Company, 
Limited, declare a dividend at the rate of 6 per cent. per 
annum on the half-year’s working, this dividend being free 
of income tax. The Wakefield Rolling Stoc - Company, 
Limited, has declared a dividend at the rate of r cent. 


per annum, less income tax. 

















Borough Engineer for Leeds.—The Leeds Town Council 
at a special meeting has resolved on advertising for a 
borough engineer and surveyor, the vacancy being caused 
by the death of Mr. Morant. The salary is 8801 per annum, 


Trade of South Yorkshire.—There is a decided i improve- 
ment in the whole of the heavy trades of Sh field and 
the surrounding iron and coal-producing district. Within 
the month some very good orders have been secured for 
boiler and ship plates, and the houses engaged in this line 
have more work than will last them for at least a year to 
come. Some fresh rolling mills have been started, _and 
there is every evidence of a brisk autumn and winter trade. 
As a result the engineering shops are better employed. 
and many mechanics who a month ago we re only partially 
employed are now on fulltime. At Leeds those engaged 
on engine fittings are exceptionally busy, and in that town 
engineers on the whole are prosperous. A sudden rise 
took place last week in the prices of Bessemer steel, as much 
as 83. per ton advance being asked on billets of guaranteed 
temper. Within a fortnight those coal proprietors who 
are getting the best Silkstone bed will require 1s. per ton 
more money than the rates of to-day. Gussie for 
| household coal will be principally affected by this. branch 
is procurable on the wharves at l4s., best Silkstone at 
ils. 6d., and seconds at 9s. 6d. Armour plate manofac- 
turers have more orders on hand for “ composite steel- 
faced plates” than they can readily fulfil, and Messrs. 
John Brown and Co. are extending their plant for this line 
of manufacture. The autumn months willl bring additional 
work for the cutlers, and the silver and kindred trades are 
already improving. As compared with three months ago 














44169 which are not the property of the company. 





the district and town trade is at least 10 per cent. better. 
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THE NEW PATENT BILL. 

Last week we pointed out the futility and the 
danger of the proposed system of examination, 
more especially as respects subject-matter, but, let 
it be remembered, the proposed examination is not 
confined to subject-matter alone; in the Society of 
Arts memorandum it is stated that the provisional 
specification would be referred to examiners who 
would see that the invention was proper subject- 
matter for a patent; that the specification fairly 
described the invention, and that it was generally 
intelligible and properly drawn, and that then the 
examiners would report and their report would be 
shown to the applicant, who would have an oppor- 
tunity of conferring with them any required 
alterations. But turning to the Bill we find this 
friendly assistance on the part of the examiners 
towards the inventor wears 2 very different aspect 
when drawn up ia more exact phraseology than is 
employed in the memorandum. ‘The Dill says that if 
the examiner ist the title or the provi- 
is report is not appealed 


as to 





reports ag 


I 
sional specification and | 
against or is atlirmed on appeal, the application 
shall not be further proceeded with unless the 
applicant within the proscribed time amends the 








title or provisional specification, as the case may 
be, to the satisfaction of the Commissioners, ‘The 
difference between the tone of these two documents 
reminds one of the demeanour of the spider before 
and after the fly has accepted his invitation to walk 
into his parlour. Yet no doubt the memorandum 
is written in good faith, and gives a true account, 
according to the author's idea of the matter, of the 
probable operation of the measure, But what 
guarantee can the writer give us that his anticipations 
will be fulfilled? When the proposed condition of 
affairs is scrutinised it is impossible to resist the 
conclusion that he takes a rose-coloured, not to 


say a simple-minded view of the matter. If the 
Bill is sufficiently elastic to comprise anything 


between examiners who kindly tender to the 
inventor a few hints about the wording of his spe- 
cification and talk the matter over with him in a 
genial manner, and an inexorable examiner who, 
backed by the Commissioners, orders, in true high- 


wayman fashion, that the application shall be| 
amended or abandoned, it does not require a spirit | 


of prophecy to foretell towards which extreme a 
newly-appointed body of Government officials will 
incline. It may be urged that all this might be 
done, and occasionally is done under the present 


law, but few will add that the present interferences | 
do much good; fortunately they are so few that| 


they do little harm. Yet, when the present officials 
are taken with a sudden fit of activity, such as 
would be the chronic condition of the men under 
the proposed réyime, individual cases of hardship 
are often the result. Every few weeks a batch of 
refused applications is published, and with regard 
to half of them at least it is difficult, if not impos- 
sible, to see from any evidence on the face of the 
specification the reason for its rejection. 

Pursuing the proposed alterations in the order in 
which they are laid down in the memorandum we 
now come to a different class. ‘The preamble of the 
Bill states, in effect, that the existing law does not 
offer sufficient encouragement to the inventor, and 
one of the objects of the Bill consequently is to 
amend the present order of things in this respect. 
To that end, the duration of letters patent is to be 
increased from fourteen to seventeen years, and the 
fees, it is stated, are to be reduced and to be appor- 
tioned as follows: Fee for provisional protection, 
2/7. 10s. ; fee for grant, 10/.; fee at the expiration 
of the fourth year, 30/.; fee at the expiration of the 





eighth year, 60/., making 102/. 10s. in all in place of. 


175/., that is +1ths of the existing fees, and not half, 
as stated in the memorandum, With the total sum we 
have no fault to find; but we see no 1eason to levy 
so much as 12/. 10s. during the first year, nor do we 
consider it good policy to postpone the next following 
payment so long. After the difficulty and trouble of 
obtaining a patent had been so vastly increased, 
presumably in the interests of the public, we should 
have expected to find that the path of the intending 
patentee would be made smoother in other respects, 
and thatthe duration of his right and the manner 
of payiug the fees would be such as to show that the 
word ** encouragement” had not been idly or unad- 
visedly used. We have long held the opinion that 
moderate annual payments would fall less heavily on 
patentees than large stamp duties coming due at 
longer intervals. In addition to this the experience in 
foreign countries in which such a system obtains, for 
example in Belgium, shows that the interests of the 
community are better served under that arrangement 
than under our present one. In the United Kingdom 
a stamp duty when once paid gives the patent a 
new lease of existence, though perhaps not of use- 
ful life, for four or seven years, and if during that 
time the inventor or his assignee cease to work or take 
an interest in the matter of which he enjoys under the 
patent a monopoly, that monopoly nevertheless does 
not die, but remains fora longer or shorter time use- 
lessly cumbering the ground and impeding the 
progress of others, From a return published 
in 1873 respecting patents in Belgium we find that 
of 1028 patents applied for in the year 1854, 326 
lapsed the second year, 191 the third, 109 the fourth, 
64 the fifth, and that in the sixteenth year only about 
15 per cent, were in force. Now this cannot be 
attributed to any diiliculty occasioned by the 
amount of the fees, which commence at 8s., and rise 
by annual increments of Ss. to about S/. in the last 
year, but it shows that inventors are no more 
willing than other people to part with their money 
without a corresponding return, and that when, 
from want of utility in an invention, or from the 
better success of others, a patent no longer offers 








a prospect of being remunerative, the owner will not ' by hydraulic power. One pair of horizontal engines 


hesitate to abandon it rather than pay year by 
year evenasmall sum. A system of annual pay- 
ments would also go far, we think, to prevent the 
evils connected with cheap patents of which some 
people take such an exaggerated view. [Even if 
there were a sudden increase of patents for worth- 
less or impracticable inventions they would be 
absolutely harmless; not only would they not be 
obstructive to progress, but moreover they would 
die, in the light of publicity, at the end of 
twelve months, instead of fermenting in the dim- 
ness of their author's brains for years ; whilst any 
germ of good that they might contain would 
become public property. Invention, too, it must 


be remembered, has a moral as well as a com. 
mercial value so long as there is energy and 


evena very moderate amount of skill behind it. A 
manufacture or a process goes onin one groove 
for years until some day an attempt is made to 
improve it with little apparent success. But the 
labour of the inventor is not lost, men’s minds have 
been turned to the subject, and the more he 
endeavours to convince them of the utility of his 
plan, the more is their attention calle] to the defects 
of the existing method or apparatus and the possi- 
bility of superseding it by more advantageous 
arrangements, and by-and-by, from the seed of his 
crude or impracticable idea watered by his energy 
and perseverence, there springs perchance a harvest 


that lightens toil and makes life better worth 
living to a large section of the community. On the 


other hand, the patent for an invention which 
though good in itself has ceased to be an object of 
solicitude to its owner, may deter others from turn- 
ing such invention to a more useful purpose. In 
such a case the liability to an annual tax steps in 
opportunely as a mode of relief to improvers, with- 


;out being an injustice to the patentee who has 


practically determined to go no further. 


JAPANESE MILITARY ARSENALS. 

THE Japanese can boast of two arsenals for 
military purposes, one in the capital, Tokio, the 
other in Osaka, ‘The former dates from 187], and 
till lately was under the supervision of a captain 
and two subalterns of the French army, A yashiki 








lor estate of one of the ancient daimios, the Prince 


of Mito, was made use of for the purpose. That 
feudal lord’s former private grounds still remain 
intact to tell of the grandeur of the olden days, and 
are in contrast with the part built upon, a striking 


}example of the history of the country before and 


since the Restoration. 

This larger portion with which we are concerned 
contains, besides the necessary offices and store- 
houses, departments for the manufacture of rifles, 


cartridges, gun-carriages, harness, shot and shell, 


The first is by far the most important, owing to the 
great outlay which has during the last few years 
been made for plant, which will shortly supply the 
infantry with a new weapon. Up to the present 
the Japanese soldier has been armed with the 
Suider breechloader; but a Colonel Murata having 
brought to the notice of his Government an inven- 
tion of his own, it has been adopted as the arm of 
the future. ‘This gentleman was on the Continent 


| of Europe for some years studying different military 


systems, and is now entrusted with the management 


|of the department. ‘The new rifle is not much unlike 


the German Mauser in its construction ; but instead 
of the well-known handle of the latter, it has an 
arrangement something similar to that of our Martini- 
Henry for opening and closing the breech. Like 
the German weapon, too, it may be taken completely 
to pieces in a few seconds. At some future time 
we may be able to give sketches and further particu- 
lars. At present seventeen is the totai turned out per 
day, but when the new machinery imported from 
Germany commences running the output will be 
increased to fifty in the same time. The buildings 
and general arrangements are after the latest fashion. 
While the heavier work is done below, the lighter 
machines find a place on the first floor, and the 
completion takes place still higher. The motive 
power is a pair of horizontal 60 horse engines made 
at the Yokosuka dockyard. 

The special cartridge required for the new rifle has 
caused also a considerable outlay. ‘The necessary 
buildings are handsome structures, and reflect great 
credit on the native architectural ability. The plant 
is from Hartmann’s, of Chemnitz, and comprises 
furnaces for mixing the alloy which forms the body 
of the cartridge, and rolling machinery for turning 
this into plates from which the cases are stamped 
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of the German type of separate steam and exhaust 
valves, and of 35 horse power, will drive the rolls, 
while another of the same size will do the rest of the 
work. It is said that the output of these cartridges 
may be in an emergency 50,000 per day. Boxer 
cartridges for the Snider rifles are chiefly made at 
Tokio. The 200 men employed on this work can 
turn out 30,000 a day. The paper cases are of 
native make and very serviceable. Water power 
from one of the streams supplying the city is used 
for driving the machines in the carriage depart- 
ment. Here is a handicraft in which the Japanese 
carpenter shows himself quite equal to his European 
confrére. 

‘The manufacture of shot and shell is somewhat in 
its infancy at ‘Tokio, and seems to find a home 
better in the city, sometimes called the Venice of 
Japan. Powder has hitherto been turned out at a 
branch establishment at Itabashi in Tokio ; but the 
quality is found to be inferior. The authorities are 
therefore taking steps to manufacture a better 
article at Iwahana, in the province of Joshin. The 
motive power will in this case be water, and the 
machinery required is now being made at the 
arsenal. The area enclosed is between 80 and 90 
acres, of which ample space is left for the further 
extensions likely to take place. 

We have before mentioned the Osaka Arsenal as 
the chief seat of the shot and shell manufacture. 
More important still, within its walls all the smaller 
kinds of field guns in brovze have been cast. ‘The 
reason for the preference is that copper is abundant 
in this neighbourhood and therefore comparatively 
cheap, so much so, that new arrangements have been 
come to whereby all the larger orduauce will in 
future be turned out here instead of impo:ting 
Krupp and French guns, hitherto the custom. To 
this end new buildings have been set up with plant 
for the manufacture of cannon as large as 50 centi- 
metres, if necessary. These cannon will, we 
believe, be of the Krupp pattern, the Government 
having shown a decided preference for this system. 
As there are no appliances for producing steel in 
the country, it is proposed to prepare bronze after 
the manner of Uchatus. ‘This so-called steel 
brdénze is in use in Austria with excellent results. 
Again, Hartmann supplies the machines and motive 
power, which are all the most perfect of their kind. 
‘The engine for this work is of 80 horse power and 
of the same design as before. 

Shot and shell are made both of the German and 
the French pattern to meet existing wants. The 
output for a 74 centimetre bore is said to be 200 per 
day. Here, too, also the manufacture of Boxer 
cartridges is carried on in a smallerj way. The 
machines for the purpose are of a somewhat anti- 
quated form, but with cheap labour and a not over- 
burdened exchequer, it is not found to be an advan- 
tage to cast away the old-fashioned appliances and 
replace them by expensive new ones. ‘Lhe turn-out 
is 10,000 per day. 

One department of the arsenal has been engaged 
for some time on the conversion of old Brown 
Bess rifles to the Snider form. These muzzle- 
loaders were palmed off on the country when it first 
emerged from seclusion, and now at a merely 
nominal cost for labour a store of very serviceable 
weapons is being provided which may be useful in an 
emergency. 

This arsenal is situated in the outer ground of 
the old castle, and was established eleven yea:s ago 
by natives who had studiedin Holland. Ilere, as in 
‘Tokio, about 1000 men are employed, whose average 
daily pay is equal toabout 10d. The seeming lowness 
of these wages is not a bar to good workmanship in 
a country where the necessaries of life are fairly 
cheap, and where, as in this case, numerous articles 
are made after the same model. Each arsenal is 
supervised by a director, a colonel of artillery. 
Under him are various other officers who act as 
superintendents of departments, while the places of 
foremen in the different shops are filled in many 
cases by deserving and intelligent non-commissioned 
cflicers, To cach establishment there is attached 
a laboratory and school of iostruction. 

The system is on the whole a good one, and the 
conditions of the country being taken into considera- 
tion, it must be allowed to be a fairly effective one. 
Like the other numerous Government factories 
found on all sides in Japan, there is a tendency to 
that pretentious superficiality in these arsenals 
which could very well be done away with. The 
secret of the matter is no doubt found in the ener- 
vating influences of the climate combined with the 
love of the beautiful so ingrained in the nature of 








the people. Yet without that bustle observable to 
which we are accustomed in the workshops of 
Europe and America, good results are attained. 
The new rifle we have mentioned is a model for 
excellence of workmanship, and the sets of harness 
in store made from American leather, would do 
credit to any West End saddler, 








THE SHEAF-BINDER TRIALS. 

Tue trials of sheaf-binders, which have formed 

the sequel to the Royal Agricultural Society's 

Derby meeting, took place last week under the 

most unfavourable weather conditions. No less 

than twenty different machines had been entered 
by fifteen makers, whose names are as follow: 

Machines. 

McCormick Harvesting Machine Company 


to 


Samuelson and Company eee eee eve 2 
Johnston Harvester Company... ese it 2 
W. A. Wood oe eee eee eee 1 
J. and F. Howard eee 1 
King and Bomford ete 1 
Aultman and Company... im eee 1 
Notts Fork and Implement Company 1 
Hornsby and Sons . sn os 1 
Osborne and Company ... eta aia 1 
W. and C. Woolnough ae eee 2 
Hetherington and Company 1 
A.C. Bamlett ... one ese 2 
J. Kearsley eve _ 1 
G. Spencer 1 


It was decided by the judges that each maker 
should be allowed to compete with only one 
machine ; and this decision, and the absence of 
several who had entered, reduced the number of 
competing machines to eight, by the eight firms 
whose names we have placed first in the above list. 
The remainder, from Messrs. Hornsby and Sons 
downwards, failed to put in an appearance. The 
judges were Mr. John Coleman, Mr. G. Scotson, 
and Mr. Kimber; the stewards being Lord Vernon, 
Mr. Bowen Jones, and Mr. Neville ; and the con- 
sulting engineer Mr. Anderson, assisted by Mr. 
Courtney. After a “preliminary run” on Satur- 
day, the machines were tried on Monday upon half- 
acre plots of oats, light and short in the stalk, and 
nearly free from bottom growth, but somewhat 
tangled. They were then taken to similar plots of 
barley, also light and standing well up. On Tues- 
day the chief work was done upon two-acre plots 
of a heavy crop of oats, long in the stalk and very 
much tangled; and this was followed by half-acre 
plots of a thin crop of wheat in good condition, 
and free from undergrowth. On Wednesday the 
machines were put into two-acre plots of wheat in 
the same field, and then were further tried on 
Thursday in a similar crop. It was intended to 
give the binders a trial upon a crop of beans, but 
in view of the state of the weather this was given 
up by mutual consent. 

Looking first at the general result of these trials, 
there can be no doubt that the machines of the 
“Appleby” type are, taking them all round, the 
most practically efficient binders which have at 
present been in the field. Three of these machines 
were tried, manufactured respectively by the 
McCormick Harvesting Machine Company, Messrs. 
Samuelson and Co., and the Johnston Harvester 
Company, and to each of thema prize was awarded, 
the McCormick Harvesting Machine Company 
taking the gold medal, and each of the others a 
silver medal. To us it seemed an invidious task 
to make any selection between these three 
machines, and it would have required a much more 
lengthy investigation to establish decisively the 
superiority of any of them. Messrs. Samuelson 
were so unfortunate as to have two stoppages, on 
account of breakages, otherwise we might perhaps 
have seen an English firm at the top of the tree. 
It was decided by the judges not to test the 
draught of the machines by the aid of the dyna- 
mometer, as the trials were to be of the binding 
mechanism only, so that one factor of great prac- 
tical importance was left out of consideration. 

The patent upon which the three machines 
above referred to are founded on is an American 
patent of Appleby dated the 18th February, 1879. 
We believe that the invention is an open one in 
England. The fact of the adoption of this inven- 
tion by three such important firms as those named 
above, stamps it at the outset as one of more than 
ordinary merit. We believe, however, that its 
superiority is due toa very simple point, viz., to 
the form of “packers” adopted. The primary 
function of these packers is, as their name indicates, 
to pack the stream of straw which is delivered by 
the endless canvas elevator bands, into a compact 


bundle ready for tying. It is, however, upon the 
efficient performance of a secondary function of 
these packers that the marked superiority of these 
machines depends. Each packer is furnished at 
the back with a projecting spur, and the combined 
effect of the action of the packers and spurs upon 
the straw is to cause the separation—more or less 
complete according to the state of the crop—of the 
bundle which is being tied from the descending 
stream of straw. Hence, even in the tangled crop 
of oats on which the machines were tried, the 
sheaves were generally delivered separately, and we 
did not at any time observe more than two sheaves 
interlaced together. Perfect separation of the 
sheaves on such a crop would seem to be almost 
unattainable, but the three Appleby machines came 
the nearest to perfection in this point. 

Another important detail which is peculiar to 
these machines is what is called the “ butter,” 
This consists of an endless band which runs over 
two rollers placed at right angles to the board on 
which the straw descends to the tying apparatus, 





and stretches from the point where the butt ends 
of the stream of straw are delivered from the 
elevator bands to the point where the sheaf is tied. 
The action of this endless band is to bring all the 
butt ends of the straws up to the same point, so 
that the butt of the sheaf is more or less square, 
and the sheaf is tied always at a constant distance 
from the end. The “butter” may also, in giving 
the straws a longitudinal motion over one another, 
tend to lay them parallel, and thus assist the 
efficient separation of the sheaves. 

The- Appleby knotter is of the duck-bill type, of 
very simple construction. The upper jaw of the 
bill is fixed to the spindle upon which the knotter 
revolves, the lower jaw being hinged and actuated 
by a fixed cam which, on the rotation of the 
spindle, bears against a small roller working on the 
end of the loose jaw and opens it. The string being 
laid across the closed bill, at a small angle with the 
axis of the knotter, the spindle rotates and the bill 
takes up a loop in the string. As the spindle 
comes round, the jaw opens and takes hold of the 
straight part of the string upon which it closes, 
grasping it firmly. The other side of the string is 
laid through a slot in a curved bar, which at this 
point is moved by a cam across the axis of the 
spindle, so that the loop is pulled off the duck-bill 
and the end grasped by the bill is drawn through 
the loop. We hope shortly to illustrate this knotter, 
and to describe it more fully. 

The size of the sheaf in each of these three 
machines is regulated by the pressure of the bundle 
of straw which is packed by the packers against 
one or more triggers. In the Samuelson machine 
and the McCormick machine, the two curved arms 
perform the double function of triggers and com- 
pressors. When the weight packed against these 
arms exceeds the pressure which is produced by the 
reaction of a string, a catch is released which throws 
the tying apparatus into gear. The arms simul- 
taneously close upon the bundle of straw which is 
thus compressed so that at the moment of tying there 
is little, if any, tension upon the string. In the 
Johnston machine these functions are separated, 
the trigger being a third arm placed between the 
two compressors. 

Another point of difference between the three 
machines is in the gripper which holds the loose 
end of the string. This consists of a notched disc 
which in the Johnston and McCormick machine is 
mounted on a swinging carriage in order that slack 
string may be given out and taken up at the proper 
moment during the operation of knotting. Messrs. 
Samuelson and Co., however, find this to be unne- 
cessary and their gripper is fixed, thus dispensing 
with one element of complication. 

In all the above machines the knotting apparatus 
is placed above the sheaf, the arm coming up 
through the platform from below. By this 
means the chance of stray straws getting 
involved in the knotter is considerably diminished, 
and the machine is rendered more certain in its 
action. All the binders occasionally miss tying a 
sheaf from the cause indicated above, but this is 
much more observable in machines where the knot- 
ting apparatus is placed beneath the platform. 
The three machines, whose chief points of similarity 
and difference we have thus briefly indicated, of 
course vary considerably in the mechanical arrange- 
ments by means of which the various operating 
parts are actuated. These and other points we 
must reserve for the elucidation of diagrams of the 








machines which we hope shortly to lay before our 
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readers. Messrs. Samuelson’s low platform binder 
which we illustrated and described a short time 
ago (see ante p. 88), was not brought up for trial, on 
account of the decision of the judges only to admit 
one machine of each maker, but we understand that 
that firm has great hopes of making it a success. 

In neatness and compactness of arrangement, and 
in design and workmanship throughout, the machine 
sent in for trial by Mr. Walter A. Wood (which we 
also lately illustrated, see ante p. 87), is excelled by 
none. Upon the upstanding wheat crops there was 
but little to choose between this machine and those 
of the Appleby type. ‘The sheaves were well and 
neatly bound, and generally separately delivered. 
We fail however to see the advantage of a project- 
ing stick which is placed behind the platform of 
this machine, so as to catch the head of the sheaf 
as it falls from the platform. It is claimed that 
this stick causes the butt end of the sheaf to reach 
the ground first, and that it also tends to open the 
sheaf fanwise, thus allowing the air to circulate 
freely through it. It scemed to us, however, 
io knock the heads of the sheaves about in a 
very undesirable manner, and with very ripe crops 
the effect must be to thrash out a good deal of 
grain. This was seen especially in the tangled 
oats crop, where the Wood machine frequently 
delivered two or three sheaves interlaced together, 
which were rolled over and over and knocked about 
by this stick in a very vicious manner. This defec- 
tive separation of the sheaves in a tangled crop, 
which we have just referred to, seems to be the 
chief defect of this machine. 

The Wood “packers” consist of a series of bell- 
cranked pieces swinging freely from pins arranged 
round the peripheries of two revolving discs. At 
the point where the packers enter the corn one end 
of each of these bell-cranks bears against a cam 
causes the other arm of the crank to move 
through the corn, in a manner similar to that 
in which the paddles of a steamboat go through 
the water, pushing the corn forward with a 
vertical face and drawing out as they ascend 
without carrying the straw with them. As 
“packers” these are no doubt very efficient, but the 
separating action of the Appleby packers is wholly 
wanting, and indeed their action seems to us rather 
to tend to involve cross straws in such a manner as 
to interlace the sheaves at each end. Hence, despite 
the vigorous action of a very efficient “ kicker,” the 
sheaves were, in the tangled crop, delivered in 
strings and dragged along by the machine. * With 
the exception of this drawback the machine was 
certainly one of the best upon the ground, and 
indeed the very large number that are at work in 
different parts of the world show that Mr. Wood's 
machine is a practical success. 

The machine sent in for trial by Messrs. Howard, 
of Bedford, of which we hope soon to be able to 
give our readers an illustrated description, stands 
unrivalled for simplicity of construction, and excel- 
lence of workmanship. In the barley crop, upon 
which this machine was tried upon the second day, 
the work done equalled, if it did not excel, that of 
any of the other competitors. In the crop of long 
oats, the work done was similar to that of the 
Wood machine, with the exception of the knock- 
ing about of the Wood projecting stick, the separ- 
ation of sheaves being very imperfect. We think, 
however, that the arrangement of the machine is 
such as to admit of some contrivance for separating 
the sheaves more completely being very easily 
adapted to it. The system adopted by Messrs. 
Howard of pushing each sheaf off the platform by the 
following sheaf, through the action of the travelling 
frame, has the great advantage of dropping the 
sheaf quictly upon the ground, so that but little 
grain is wasted in a ripe crop by thrashing out. 
Another advantage of this machine is, that the 
straw is dealt gently with throughout, the sheaf 
being collected and compressed for tying by means 
of the binding arm, and without the aid of packers. 
The effect of the packers, though the superiority 
of the work of the Appleby machines is unques- 
tionably due to them, is to break and thrash out 
any ears which happen to be near the centre of the 
sheaf, and these, in a tangled crop, are numerous. 
If, however, Messrs. Howard can effect the separ- 
ation of the sheaves in another way, the dispensing 
with the pickers will be a distinct gain. 

One of the chief difficulties which Messrs. Howard 
have to contend with arises, we believe, from the 
knotting mechanism being placed underneath the 
binding platform, the effect of which seems to be 
that loose straws frequently get into the knotter, 





causing the tying to be missed, or else into the 
gripper which holds the loose end of the string, 
causing it to let go its hold. We have no doubt 
that these difficulties will be ultimately surmounted 
and that Messrs. Howard will succeed in producing 
a machine able to hold itsown against its American 
rivals, 

The binder of Messrs. King and Bomford pos- 
sesses many points of considerable merit, and did 
some work in good style. The machine seldom 
fails to tie the knot effectually, and the sheaves 
are of good shape and very little knocked about. 
Judging, however, from the rattle which the 
machine makes, we should say that the working 
parts are of such a nature as to involve very con- 
siderable wear and tear. But despite this, and also 
the fact that from frequent stoppages the machine 
was withdrawn from the competition, we should 
say that it is capable of considerable development 
and gives great promise of future success. The 
design of the machine exhibits much ingenuity and 
originality, and we hope shortly to illustrate and 
describe it. 

The Aultman machine did not go through the 
whole of the competition, having failed in the first 
instance to cope with the earlier and lighter crops. 
The separation of the sheaves was altogether 
defective, and consequently the work done was 
ragged and untidy. 

The gleaner or “ picker-up” which was sent in for 
trial by the Notts Fork Company, has in the opinion 
of many competent judges a good future open to 
it, though the nature of the work to be done by it 
does not seem to us to admit of a very satisfactory 
result. This machine is intended to follow an ordi- 
nary reaper and pick up and bind into sheaves the 
swathe of cut corn left by it. The crop upon which 
we saw it tried was one of short oats, which were not 
very evenly left by the reaper. The tines which 
descend to the ground to pick up the cut corn, 
seemed to carry it up in a confused mass, but per- 
haps this would be different with a longer crop. 
They seemed also to pick up a good deal of earth, 
which was carried with the straw to the tying 
apparatus and seemed likely to disorganise it. By 
some awkward mischance the sheaves when tied 
were untied in the act of throwing off, probably by 
the ends of the collectors catching the string and 
cutting it. Thus we did not see any satisfactory 
work done by the machine, but we may hope to 
hear of it again after its ingenious inventors have 
had further experience with it in the field. 

Upon the whole, automatic string-binding is now 
demonstrated to be a practical success, and we shall 
soon, no doubt, see these machines in common use 
in the harvest field. The objections to the wire- 
binding machines which were tried at Bristol three 
years ago, do not apply to string-binders, and we 
see no reason why they should not be universally 
adopted, except from the necessarily somewhat 
complicated character of the mechanism, which we 
nevertheless hope to see still further simplified. 
It may be noticed that one difficulty which the 
binders had to contend with at Bristol was not 
experienced this year, viz., a considerable amount 
of bottom growth interlocking the sheaves. How 
the successful machines would deal with this we 
cannot tell ; but no such machine could be expected 
to do perfect work under all the varying conditions 
of the harvest field. No one doubts that there is 
room for further progress, and we may hope that, 
despite the advantages which our American cousins 
have over us in the length of their harvest season, 
and the vast field which they possess for actual 
experience, our English makers will, in the long 
run, not be far behind them. 
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THE EXHIBITION OF ELECTRICITY AT 
PARIS.—No. V. 

Tue India-Rubber and Gutta-Percha Telegraph 
Works Company, of Silvertown, have prepared a 
very fine display of apparatus and cables in the 
Palais de l'Industrie, A great variety of galvano- 
meters is manufactured by this company, including 
patterns for marine use in cable laying and testiug 
instruments after the Post Office model. Special 
attention may be called to their portable astatic 
galvanometer, with jewelled centres, in a brass 
case, carried by a sling leather pouch; and to 
their Post Office tangent galvanometer for testing 
with received currents, Speaking galvanometers, 
signalling keys, and resistance coils of various kinds 
are also exhibited by this firm. 





The railway signalling apparatus of Mr. Preece, 





and the train describer of Mr, C. V. Walker, will 
form an interesting part of their collection. The 
latter device is intended to describe a coming train 
to the officer of a station before it arrives, so that 
he can arrange to deal with it as promptly as pos- 
sible. For example, if the person who disposes of 
all trains entering a station yard is advised of the 
character of the train before it comes up, he is able 
to set the points so as to run it direct into its 
proper siding or platform, without checking it first 
to learn what it is, or where itis bound for. The 
apparatus consists of a ‘‘ sender” with radial levers 
for each train to be described ; and a receiver which 
has a dial marked round with all the trains, and a 
rotating hand to indicate them. A single line wire 
and battery suffice to work the apparatus. A train 
is signalled by simply pulling forward the sending 
lever corresponding to it, and at the same time 
pressing back the lever corresponding to the name 
last sent. This rings a single-stroke bell at the 
receiver and calls the attention of the officer there 
to the receiving dial on which the pointer indicates 
the coming train. 

Considerable interest, too, will also attach to the 
Silvertown water level indicator for showing the 
varying height of water in reservoirs; and to the 
anemometer with a telephone receiver for indicating 
audibly at the pit head to the engineer in charge 
what rate the air is passing through the under- 
ground workings of a mine. 

The torpedo apparatus exhibited will comprise a 
seven-shutter signalling and firing instrument for 
circuit-closing and ground torpedoes; a torpedo 
testing table fitted with Wheatstone’s bridge, resist- 
ance coils, and galvanometer; and a pair of tele- 
scopic firing arcs, with telescopic firing arm, and 
everything complete. Samples of the agglomerated 
form of Leclanché battery, suitable because of 
their portability for torpedo and mining purpo-es, 
will also be exhibited, together with a variety of 
me lical and other batteries. 

A company so well known for its manufacture of 
insulated wires may be expected to display a number 
cf samples of gutta-percha and india-rubber insulated 
cores; buta more novel form of conductor will also be 
on view, in the shape of Brooke’s underground cable. 
This consists of copper wire covered with jute and 
immersed in iron pipes filled with paraffin oil. The 
insulation resistance of this combination is only some 
ten megohms per mile, a figure which will not bear 
comparison with that of gutta-percha; but if the 
insulation is low, so also is the inductive capacity. 
Moreover, the cable can be made very cheaply, the 
wires are easily repaired, and we understand that the 
Post Office have so far approved of it after trial, 
that they have ordered a line to be laid between 
Clapham Junction and Waterloo. For telephone 
and ordinary telegraphic purposes, Brooke’s insulator 
is likely to be useful, if it be not superseded by 
some other plan. 

The specialty of the Telegraph Construction and 
Maintenance Company is, as all the world has reason 
to know, the manufacture of submarine cables, and 
their exhibit will be confined to specimens of cables. 
It will, however, be far beyond all rivalry, com- 
prising as it does mounted samples of cable laid in 
every corner of the earth from 1857 to the present 
year; for this company, under its original name of 
Messrs. Glass, Elliot, and Co., had the honour of 
making the first Atlantic cable, and since then they 
have constructed and laid not less than 70,000 miles 
of cable. It is indeed no exaggeration to say that 
they have supplied all the main electric nerves of 
our planet. 

Samples of cable also are exhibited by Mr, 
W. T. Henley, including his new core for tele- 
phonic lines, which is made by impregnating india- 
rubber with melted paraffin under strong pressure. 
Messrs, Elliot Brothers display a varety of gal- 
vanometers and resistance coils, characterised by 
all their usual finished workmanship, and Messrs, 
Newall and Co, have sent over a selection of light- 
ning rods of the best pattern and conductivity. A 
giant inductorium with several recent improve- 
ments in construction will doubtless attract atten- 
tion. This induction coil, which was originally 
described in the Philosophical Magazine by Mr. 
Spottiswoode, F.R.S., is capable of giving a spark 
42 in, long and piercing a block of glass 6 in. thick. 
Recent experiments, which have not yet been 
published, demonstrate that it is only with such large 
coils that the newly discovered effects of very high 
temperature combustion, or volatilisation can be 
produced. On exciting the primary of the coil with 


a suitable dynamo-electric machine or battery, and 
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using a large L eyden jar in the secondary circuit 
(according to the experiment of Sir W. Grove), 
the electrical discharge passing between electrodes 
placed before the slit of the s pectroscope, causes 
the lines and bands of the sp ectrum to advance and 


recede according to the varying intensity of the 
discharge. As the atmospheric pressure may be 


considered constant these effects are probably due 
to differences of temperature arising from the dis- 
charge. Large inductoria are, therefore, likely to | 
prove of valuable assistance to the astronomer who 
seeks to account for the changes which take place 
in the spectrum of the sun and stars. 

There are at least seventy British exhibitors to 
the Paris Electrical Exhibition; and space would 
fail us to refer to all of them at this time. In 
subsequent articles we hope to notice the most 
novel apparatus contributed by these firms. ‘The 
electric lighting companies, as we have already 
stated, will make a fine display, and in association 
with these a number of well-known engineering 
firms exhibit engines. The United Telephone Com. 
pany will not contribute any apparatus, but the 
Gower-Bell Telephone Company exhibit; and two 
of our leading publishers, Messrs. Macmillan and 
Co., and Messrs. Cassell, Petter, and Galpin, send 
over samples of their electrical publications, In 
short, every department of electrical science and 
practice will have its English representative. 








NOTES. 

Improvep VoLtTaic BATTERIES 

SoME time ago M. Azapis suggested using a sol 

tion of chloride of sodium or of sal ammoniac 

the acidulated water in contact with thé 
Bunsen battery, and the f tl 

led Mr. David Lindo, of Falmout! 

substitute sulphate of 


zine 
1e change ha 
l, Jamai . 


success oO 





sodium for 





phuric acid in contact with the zine 
battery. Chlorine compounds might 
rious in the Grove, and were therefore neglected 
for the sulphate of sodium. The substitution has 
given good results; no amalgamation of the zin 
is required, and the intensity of the current is as 
great as where dilute sulphuric acid is employed 
Moreover, the solution of sulphate of sodium 
answers equally well in the Bunsen cell. 

A New E cectric Licutr ReGeueiaror. 

In order to economise power in electric lightin 
it is of prime importance to have a regulator whi 
will control the generating mechanism in such a 
way that the current supplied to the cireuit will be 
just sufficient for th light 1 juired, or in othe 
words, for the lamps to be lit. A novel device for 
this purpose has been exhibited recently at Messrs. 
Denny and Co.’s Engine Works, Dumbarton, by 
Mr. Joshua Horton, the Glasgow represent itive ¢ 
the British Electric Light Company. It is speci ially {i 


intended for incandescent lights, such as those of 
Maxim, Swan, and Edison, and it operates so well 
hat wheth there are or 

circuit the feeding current is proportir 
number. This is shown by tl 
lights to the or their inten 


1 
nt 


one 





eve, 





photometer, and also by a current m Mor: - 
over, the amount of work done by en is 
likewise proportioned to the amount of lamps in 
circuit. Mr. Horton’s plan has been patented, and | 
we are not yet at liberty to give the details; but it 

is quite independent of the ordinary resistance 

coils substituted for the lamps 

Miptanp Rouuine Stock. 


y has had to 
— 
half- ear 


It is long since any railway compat 
rep¢ ort so large and costly 


Midland 


an addition to its 


Ra 





stock as has the ilway in the ; 

it wal just concluded. Ata cost of 123,1 eh is 
added 53 engines to its stock : addition i carriages 
—5U” in number—have cost 6916/.; and 56,056/ 
1ave been spent on 950 wagons. Altogether the 
cost of the working stock to the Midland has now 
been raised to 7,783,000/. It has still to make 
arrangements for the purchase of the mineral 
wagons on its system ; and it is understood that 
as some of its new branches are near completion 


to still further increase 
And indeed, in comparison with the 
worked over, its number of locomotives is mu 
less than that of some other companies—the Great 
Northern for instance—so that it may be expected 
that briskness will for some time to charac 


it will need 
stock. miles 


h 


com 


terise the * ne Ww ” departments of its own locomotiv« 
works. But there a as the recent r turns of most 
of the railways showed, a steady g th of trade 
which will g to all th mpani busiz 


’| some alteration in its passenger 


its working | 





| sufficient to ae increased locomotive power | half-year — 13,700,000—there are now | 750.000 
| needful. carried third-class on this railway. T! cceipts 
A Reaisrerixa Stamp. since 1874 of the first and second-class traflic hay 
| It is convenient, and sometimes necessary, to| fallen off 50 per cent.; but there has nesce 1 an 
register the number of letters sent out from an] increase in the third class tr aflic which has } tally 
office or other place of business, but no means at | counterbalanced that declension. The de ( 
present exists for the purpose except counting | the directors to reduce first and second lass fares s 
hem. To supply this want, Messrs. Ferguson and | may slightly check the rapidity of the declension, 
| Kempe have taken advantage of the fact that but it is not probable that it will ultimat. ly arrest 
| letters are usually stamped on passing through an| that tendency towards the use of the third-class 
| office, and have combined an electric or mechanical | Which has become so general. 


| registering apparatus with the stamp. Either the 
|pad for inking the stamp, or the pad on which the 


letter is placed in order to be stamped, is mounted 
on spring supports, and electric contacts are so 
arranged that when the pad receives the pressure 


a current of electricity is transmitted 
from two volt: uic cells to a small counter, the unit 
hand of which is thereby moved one division 
When the stamp is worked by a lever, the conta 
are arranged to be made by the play of the lever, 


of the stamp, 


ts 


and spring pads not required. — elec 
icity cannot be conveniently employed, th 
counter is combined with the hand stamp itself, 
nd operated mechanically. The stamp is fitted 





so that h can slide a littl 0. tudit 
— uinst the forward p1 of a g 
| In the upp rend of the han ile is pl ced a small 


the ratchet connected to the sliding stamp in such 
that every time the makes an 
the counter ratchet is moved one tooth. 


manner, 
impression, 


F nechanical counter, having the pawl which works 
la stamp 


These s — are made by Messrs. Elliot Brothers, 
of Chari g-Ccross, 
A Sick-Room REFRIGERATOR 
former Notes we have described th locali 


sation of the bullet in th body of the Am 








| President, General Garfield, by means of the indu 
|}tion balance of Professor Hughes; aad a brief 
recount may also be given of the apparatus which 
has proved most satisfactory for keeping the suf 
ferer’s room at a mod rate temperature during the 
intense heat : This he oy a was 
designed by Mr. of Balti for use in 
’ Ww “pro ess « and poome-tr beer a cast- 
jiron refrig er 10 ft. long by 3 ft. 
| wide, and 3 ft [his is partitioned with 
vertical iron frames covered with cotton terry or 
| Turkish towelling. These screens are placed 
sin, apart and comprise some 3S0UU ft. of cool- 
}i rfa Ice-cold water is constantly sprayed 
upon them by means of perforated piping lead- 
ing from a galvanised iron tank containing 11) 


vallons of water mixed with peel or shaved ice 





d salt. The outer air is admitted into this 
hamber at one end oan r passit through the 
I gerating screens vonwedl it the other end 
nto an ice chamber from the bottom of which a 
pip ads to a small exhaust fan, and from this it 
is conducted to the President's bedroom by a flue 
some 20 ft. in length. By this arrangement air at 
temperature of 54 deg. Fahr. is supplied to th 
room at the rate of 22,000 cubic feet per hour; 
iulthough the temperature of the day is 99 deg. Fahr., 
}and with the windows and doors of the room open, 
thi on rature at the President’s bed is kept 


75 deg. Fahr. and night. 
Nortu-Ea 


the 


steadily at day 
rERN RaItway. 
North-Eastern Railway for 
raffic regulations 
}is clearly proved by the accounts that have just 
been compiled for the past half-year. It has carried 
in that half-year nearly half a million more pa 
rs than in the corresponding half of the previous 
year, but that increase is wholly due to the 
class—a further serious retrograde step having been 
taken by the upper and intermediate In 
the half-year there is a decrease of not less than 
VU first-class passengers; one of not less than 
10 second-class passengers ; while the third-class 
large increase of In 
results the first-class traffic shows a 


| The need of 


senge 


lowest 
classes. 


37, 
71, 
pas 
the 


sengers show the 560,000, 


monetary 


declension of not less than 7U00/.; the second-class 
receipts have fallen off by 4500/.; but the third- 
— shows the large increase of 8000/. over the 





‘eipts for the corresponding period of last year. 
1 he remarkable declension in the first and second- 
class traffic on the North-Eastern Railway is proved 
| y the fact that in seven years there is a decrease 
| of not less than 155,000 in the first-class passengers 
}in the six months, and of not less than 350,000 in 
| the second-class passengers, whilst the number of 
| third-class pa d —_—_ two 
' Out of th carried in the 


villions 


has increa 


senyvers 











| them, 


DoLBear’s InpucTION TELEPHONE. 

An ingenious telephone receiver has been devised 
by Professor A. E. Dolbear, of Tufts Colle: 
Massachusetts, U.S. It is quite distinct from the 
magneto telephone of Professor Bell or the electro- 


chemical receiver of Mr. Edison, and resembles 
more than anything the “speaking condenser, 
which we noted recently as the discovery of a 
French savant. Dolbear’s instrument is in fact an 
articulating air condenser ; but it is so neatly co 

trived as to constitute a novel invention. a 
receiver is in shape and size like a watch telep! 

of the Bell order, but it consists merely of N 
ebonite case enclosing two “ay = ee dia- 
phragms insulated from each other by the 


ud 
ebonite. The back plate is fixed round its rim, and 
at its centre by a screw which bears upon it, and 
the front plate is free to vibrate before it. A hole 
drilled in the middle of the latter opens into the 
cavity in the case which is placed against the ear. 
These plates are connected in circuit with the line 
The transmitter consists of a Reiss telephone, 
which the platinum spring contact is replaced by a 
carbon contact, that is to say a microphone contact 
and the vocal current is passed through the primary 
of an induction coil, which hasits secondary in circuit 
with the line. The secondary currents after tra- 
versing the line enter the fixed plate of the receiver, 
and by their attraction on the free plate set it into 
audible vibration which is heard as speech or music 


in 


It is not even necessary to connect the front plat 
to earth, for if it be in connexion with the body of 
the listener through the case, he will hear th« 
message all the same; and receivers are made with 
only one terminal. Dolbear’s telephone will b« 
exhibited at Paris; and it is said to be remark 





free from the extraneous noises heard in the 
instrument. 
JAMIESON’S LANTERN AND Crrcvuit-CLosers Fol 
Swan's INcANDESCENCE LAMP. 
With the view of ada pt ing Swan's in des 
electric lamp for use in fiery mines, Mr. J 
of Glasg row, has recently devised a lant 





protection of the lamp against 
The incandescence lamp as m 
Light Company is employed, 





le | 


but of rather a 


yowan 


1] 
sinalle 


size than usual; this lamp is closely covered by 
wire gauze, like that used for a Davy lamp, if th 
work is to be done in a very fiery mine, in order to 
prevent explosion in the event of the lamp gett 
broken in the midst of an accumulation of ioe. 
damp. The stalk of the Swan lamp is placed within 
an insulating handl , down the centre of which are 


led the conducting wires which eventually terminat: 
in two side contact clips which embrace and hold 





the spring contacts with which these lamps ar 
now fitted. On the upper end of this holder there 
is a swivel metal handle, and to the lower end 
there is fixed a strong elongated glass cover which 
is protected by wire guards outside. This cover 
is so constructed as permit the rays of light 


to radiate in all directions. It is bound with a 
brass rim or ring on its reigned r or open end, 
attached to this ring there are projecting 
which engage in corre eanilivan 4 recesses on the brass 
rim surrounding the handle ; and the whole is firmly 
bound or fixed by a small padlock and key, or bolt 
and nut arrangement, may be preferred. It 
intended that each miner at the front working face 
shall have one of these protected lamps for his own 
In order to prevent the danger arising from 
making and breaking contact, Mr. Jamieson has de- 
signed several forms of contact or circuit-closer 
makers and breakers. One of the simplest is a screw 
contact-maker, whereby screwing forward or back- 
ward a conical platinum-pointed contact the circuit 
may at once be connected or disconnected. Another 
is a gravity-contact, the value of which depends 
upon the falling of one more globules of 
mercury between the two terminals of the main 
leading wire when in one position and away from 

leaving them free, and di ion in 
inother position. 


snugs 


as 


use, 


or 


scone 
The whole of the contacts and 
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internal parts are hermetically sealed and protected 
from the introduction of explosive gases. By 
introducing one or other of these small circuit- 
closers near the point, the current may be cut off 
at any time when it is desired to connect or dis- 
connect the end lengths of the leading wire or a 
lamp. 
JAMtIN’s IMPROVED ELectric Lamp. 

It was first observed by Davy that the voltaic arc 
became longer when confined in a vacuum, and 
that the carbons were not consumed. M. Jamin 
has made a number of experiments with his 
electric candle under a vacuum or in hermeti- 
cally sealed vessels containing inert gas which does 


not act on the carbons. Such a gas is nitrogen, 
acetylene, carbonic oxide, and marsh gas. Most 


other gases are decomposed by the arc ; for example, 
steam gives carbonic oxide and acetylene, carbonic 
acid doubles its volume and changes into carbonic 
oxide, and the hydrocarbons, especially vapour of 
petroleum, is decarbonised, and produces filaments 
of coke connecting the carbon points. This action 
is employed to good purpose in fabricating the 
carbon loops for the Maxim incandescent light. 
Air in the sealed vessel offers a peculiar interest. 
First, there are seen vapours produced by the com- 
bination of oxygen and nitrogen; but this combi- 
nation is soon destroyed, and the gas appears 
colourless again, because of the oxygen combining 
with the carbon. Nitrogen and carbonic oxide 
then remain in the vessel. While the hyponitric 
acid vapours are in the vessel the are changes in 
tint and elongates ; but at last when the chemical 
transformations are complete, the arc is good, and 
of a greenish blue. The important point, however, 
it is stated, in a practical sense, is that it becomes 
quite fixed, and varies neither in colour, position, 
or intensity, as all naked ares, however well regu- 
lated, still do. The spectrum is that of carbon 
raised to incandescence without burning, a spectrum 
such as has been observed in the tail of the recent 
comet by M. Thollon. On the other hand, the 
spectrum of a naked are glowing in the air is com- 
plicated by that of burning carbon. In an inert 
gas, therefore, the are is a purely electric phe- 
nomenon, and it can be directed by electro- 
magnetic action. The ordinary are again is com- 
posed of this electric incandescent current, and the 
flame due to the burning carbonsand their irregular 
waste. The cessation of burning also stops the 
waste of carbons. When the Jamin candle burns 
in the open air it isconsumed at the rate of 16 milli- 
metres per hour, when closed in a sealed vessel this 
consumption is reduced to 0.2 millimetres per hour. 
Each candle lasts 160 hours, or sixteen times longer 
than when burned free, and each lamp 800 hours 
or 8) nights of 10 hours cach. Not only the fixity 
of the are but its durability is thus very much 
increased. 
RatLway ACCIDENTS FROM Broken CovurtinGs. 
The report is just issued by the Board of Trade 
on an accident which occurred on the &th of June 
last to a train on the North-Eastern Railway near 
Carlisle, the accident having been caused by 4 
broken coupling. The train in question, running 
from Carlisle to Newcastle, consisted of an engine, 
tender, seven vehicles, and two brake vans, all fitted 
with the Westinghouse automatic brake, together 
with six third-class carriages, a horse-box, and lug- 
gage truck, that had been coupled on to the regular 
train, and all unprovided with any brake. The 
extra vehicles were added at Carlisle on account of 
the pressure of traffic on that day. The train 
arrived at a station named Headsnook at 4.33 P.M., 
about fifteen minutes late, and while standing at 
this station it was found that the coupling between 
the second and third supplementary vehicles was 
broken, leaving the six remaining carriages attached 
only by the side chains, After aconsultation it was 
decided that the wheels at the end of the train 
should be chocked, and the side chains just re- 
ferred to should be tightened up, after which the 
train was to be sent on slowly to How Mill, about 
14 miles further on, where a siding accommodation 
existed. The guard accordingly went behind to 
chock the wheel, the station master got between 
the two vehicles totighten the chains, and the driver 
eased the train back slowly to enable the station 
master to uncouple the chains previous to tighten- 
ing them. All these manceuvres were admirably 
executed, except that the guard did not chock the 
end wheels of the train, so that the blow caused by 
backing the engine, which came just as the station 


end of the train on an independent journey. Its 
course, though short, was interesting. It ran back 
towards Carlisle at an increasing speed, passing the 
Broadworth siding half a mile from Headsnook, 
where the signalman signalled it on to Corby, 
nearly a mile away. At Corby there are sidings 
which end in a coal drop, over which the runaway 
train would have fallen, so the signalman then 
notified the cabin at Wetherall, a quarter of a mile 
further on. Here the signalman, not seeing his 
way to receive the train, passed it on to Scotby, 
two miles beyond, by which time it had attained a 
speed of at least thirty miles an hour. At Scotby 
it was at last stopped by being turned into a long 
siding in which some cattle trucks were standing in 
groups. Dashing into them it was at last brought 
to a stand with a very small amount of damage, 
although twenty-two passengers were more or less 
injured. The Board of Trade report contains a 
Table of all the accidents that have occurred during 
the last six and a half years from the fracture of 
couplings. There are in all forty-six instances, of 
which eleven occurred in 1878. Of the total acci- 
dents of this class, seven occurred on the Glasgow 
and South-Western Railway, seven on the Lanca- 
shire and Yorkshire, and six on the North British. 








FOREIGN TECHNICAL LITERATURE. 

From a manual of the American Railroads for 1880, 
the Jron Age (New York, July 28) learns that the 
United States possessed 17,949 locomotives, 12,789 pas- 
senger cars, 4786 baggage, &c., vans, and 539,359 goods 
wagons, 





Signor Ruggiero Garola contributes a long letter to 
the (riornale dei Lavori Pubblici (Rome, August 10), com- 
municating the substance of the report of the French 
committeefon the Mont Blanc and Simp!on Tunnels; but 
he adds no new information to that which we gave in 
our last issue, except that the majority in favour of the 
Mont Blanc route was 8 to 3. 





The Deutscher Submissions-Anzeiger (Berlin, August 
12) publishes a trade report from Dortmund, which 
states that the demand for bar and sheet iron continues 
extremely brisk, and that it is considered that prices 
have not yet reached their maximum. Rolled wire is in 
greater demand, and prices are ‘stiffer. For railway 
material the orders continue good, whilst bridge and 
roof makers are fairly well employed. Coal prices are 
unaltered, but have stiffened considerably. 





The Wiener Zeitung (Vienna, August 5) extracts the 
following particulars from the oflicial report of the 
Austrian mining industry during 1880. Of anthracite, 
2,944,815 tons were 1aised, being 10 per cent. more than 
the product of 1879. The output of lignite was 4,210,323 
tons, an increase of about 7 per cent. The pig-iren pro- 
duced amounted to 170,151 tons, also showing an advance 
of about 10 percent. The average price of anthracite 
was about 2s, per ton lower than in 1879, whilst that of 
lignite was about 4d. higher. The pig varied, some 
classes showing an increase, and others a reduction. 


The Revista Minera (Madrid, August 8) states that, 
during the first six months of the current year, 40,381 
tons of coal and 25,082 tons of coke entered the port of 
Bilbao; 29,877 tons of the former, and the whole of the 
latter, were English. These figures are greatly in excess 
of those of the corresponding period last year, although 
Spanish coal shows a reduction of 13 per cent. Mining 
has received an extraordinary impulse in the province 
of Ciudad Real. Large quantities of cobalt and manga- 
nese have been discovered, and a great number of mining 
claims have been sent in. 





The Oesterreichische Zeitschrift fiir Berg-und HMiitten- 
wesen (Vienna, August 6) contains the first part of a 
paper upon economising fuel in mining engines, read by 
Chief Engineer Spoth, before the Berg-und Hiittenmiin- 
nischen Verein in Mihr-Ostrau. After describing what 
are in his opinion tlie most economical types of engines, 
he gives formule of the heating powers of coal, wood, and 
turf. 

An article on the hydrogen and nitrogen contained in 
iron and steel, by Dr. Friedrich Miiller, is also published 
in the same number. 





The Zettung des Vereins Deutscher Eisenbahn- Ver- 
waltungen (Berlin, July 22) states that the first electric 
railway in Upper Silesia is about to be opened, It has 
been constructed by Siemens and Halske, for the Don- 
nersmarckhiitte Company, to supersede their ordinary 
colliery horse railway. The current is conveyed by 
wire ropes supported on poles in the same manner as 
telegraph wires. On the wires run small contact car- 
riages, connected with the locomotive by wires. The 
maximum speed will be eight miles per hour. The loco- 
motive is similar to that exhibited two years ago at the 





master had uncoupled the chains, started the loose 


Industrial Exhibition, but is somewhat smaller. It is 


stated that the same firm has made a contract with 
another colliery company for the construction of a 
similar railway for underground haulage, and that the 
work has been for some time actually in hand. 


Les Annales des Travaux Publics (Paris, August) 
gives diagrams and descriptions of the inclined plane 
employed in the new harbour works at Boulogne. It is 
constructed to convey the necessary materials into the 
bed of the harbour, where the work can only be carried 
on at low tide. The gradient is 1 in 5, and the total 
length about 190 yards. A steel wire rope is used for 
haulage ; and twelve wagons, weighing (when loaded) 
about six tons each, are lowered at the rate of 150 yards 
per minute by an engine of 320 horse power. Other 
systems of inclined planes are also referred to, and 
illustrations given of those most ordinarily in use. 

There is also a paper on American suspension bridges. 


The Railway Review (Chicago, July 23) has a paper 
by 8. W. Robinson, C.E., Professor of Mechanical Engi- 
neering in the Ohio State University, on a new ruil, 
which he describes as the Improved Concave Railway 
Rail. This is somewhat similar to the old UY rail; but 
the concave space is filled with wood and the head 
(which is much thicker than that of the U rail) is 
said to be more than usually compressed and solidified. 
The railis fixed by dog spikes, whilst the end fastenings 
are made by an iron plate fitted inside the rail, requiring 
no fish bolts or nuts. It is stated that this rail has 
already been tested on the Chicago and Western 
Michigan Railway with excellent results, although the 
ordinary 56 lb. steel rails were replaced by 451b. iron 
concave rails. 





The Révue Industrielle (Paris, August 10) illustrates 
and describes the steam ferry boats constructed by 
Stapfer, De Duclos, et Cie., of Marseilles, for use in the 
port. These boats consist of two flat-bottomed iron 
hulls 33 ft. long, 40 in. wide, and 5ft. high. These are 
placed about 7 ft. Gin. apart, and upon them is laid the 
deck. In the middle is the engine and boiler, driving a 
screw, which is placed midway between the two hulls, 
On either side of the engine is passenger accommodation, 
the compartments being arranged somewhat on the same 
plan as a tramcar; forty passengers can be carried, and 
the total weight when they are on board, will be about 
19 tons. The engine, which developes a power of from 
16 to 18 horses, has a Yin. cylinder, with a 6-in. stroke. 
The speed does not exceed four knots, but for the 
short distance which they travel it is considered 
sufficient. 





The Railroad Gazette (New York) of July 29 describes 
the Foster system of lighting railway carriages by com- 
pressed gas. Crude petroleum is employed, and is 
vaporised in a series of retorts, of which diagrams ere 
given. The gas is then compressed—by a compound gas 
compressor—to 20 atmospheres. By means ofa regulator 
the gas is allowed to flow from the reservoir at a normal 
pressure. Itis stated that the cost of production of a quan- 
tity of this gas equal to 30,000 cubic feet of standard coal 
gas is 5.90 dols., or less than 1s. per 1000 ft. As, however, 
this cost does not include the interest on the outlay for 
the plant (the price of which is not given), something 
extra must be calculated. 

The imports of English rails into the United States in 
the first half of the present year were 157,831 tons, 
92,746 tons of which were steel. This is over 30,000 
tons more than the total of the same period last year. 


The Nouvelles Annales de la Construction (Paris, July) 
publishes a paper by L. Boudenoot upon explosives. 
After referring to the various forms of dynamite, he 
describes other compounds less generally known, includ- 
ing paléine, invented by M. Lanfrey. This is a mixture 
of nitro-cellulose and nitro-glycerine. When composed 
of equal quantities of the two, it is said t» be more 
powerful than dynamite; whilst the ordinary propor- 
tions—three of nitro-glycerine to one of nitro-cellulose— 
are said to be more regular in action and safer in manu- 
facture, storing, and use. Asphaline, for which its 
inventor claims perfect safety, is mentioned ; but as no 
details of its action or composition are known, nothing 
further is said about it. Gelatino-diaspon is the name 
given by M. Anders to a new explosive composed of 
wood-cellulose and nitro-glycerine. For this compound 
he claims that it is unaffected by cold, is insensible to 
blows or shocks, explodes only by a sudden increase of 
temperature to about 160 deg. Cent., burns quietly when 
lighted in an ordinary way, and is not affected by water. 
Furfurine, brought out by MM. Saulaville and Laligant, 
consists of cellulose saturated with a concentrated solu- 
tion of alkaline chlorate. 








THE GERMAN CoAL TRADE.—The German coal trade has 
not experienced any material change. There has, however, 
been some little improvement in the demand for gas coal. 
The deliveries of German coal to North Sea ports have 
sensibly increased of late. In the first half of 1877, these 
deliveries amounted to only 96,176 tons, while in the cor- 
responding period of this year they appear to have 
exceeded 200,000 tons. 
















































































































































































. . + . 
198 ENGINEERING. (Ava. 19, 1881, 
THE NEW PATENT BILL. should be regarded only as obstructionists and inimical to | ap aC TAR om amtpy 
- J all or ENGINEERING. the common weal. Let us hope that the Society of Arts LIV sande STATION 


Srr,—I have read with interest the Patents for Inven- 
tions Bill promoted by the Society of Arts, and the remarks 
on it in your leading articles. I shall be much obliged if 
you will allow me space for a few words on the same 
subject. I quite agree with you that by this Bill the Com- 
missioners have such latitude allowed them for making 
rules that it is impossible to say how it would work. I do 
not think, however, that on the face of it the Bill is caleu- 
lated to meet the requirements of inventors. 

One of the most difficult things which an inventor has to 
decide is as to the novelty of the invention which he claims, 
yet not the slightest help is offered him in this direction. 
Both the provisional and the final specifications are to be 
examined by examiners appointed for this purpose, and 
the inventor must amend them, in accordance with the 
views of the examiner or the Commissioners, if required, 
or have his patent endorsed in such a manner as to make 
it directly liable to infringement; and as the same Com- 
missioners who have endorsed the patent are the sole 
judges in case of infringement, it would seem to be kinder 
to refuse the patent than to endorse it. 

It is true that the fees are considerably reduced, but it 
seems to me that the difficulties in the way of securing a 
patent are greatly increased, and that the prospects of 
itigation are considerably greater than under the present 
system. 

As the three Commissioners are to sit together as a Court 
of Appeal, the question will practically be decided, when 
the scientists disagree, by the legal commissioner, and if 
this is the case what advantage does the new courts offer over 
the present one. I think the right of examiners to require 
specifications to be altered to meet their views a very dan- 
gerous one and likely to lead to disastrous results, and that 
such an arrangement, unless under very clearly defined 
restrictions, would be likely to greatly increase the cost of 
patents instead of diminishing it. 

Iam, Sir, your obedient servant. 
ReGiInacp E. MInp.eton. 
5, Westminster Chambers, August 16, 1881. 





To THE EDITOR OF ENGINEERING. 

Sir, —I notice you have been inserting some letters 
recently on the Patent Laws; may I, as a patentee, be 
allowed to say I should be very glad if you would assist 
in securing the adoption of such amendments in the law 
as lately proposed by Mr. Worssam. I attended the meet- 
ing of Foremen Engineers at Cannon-street Hotel when 
that gentleman expounded his views; and I must say it 
seems tome that they are such as would give great satis- 
faction. 

The present heavy stamp duty of 501., for example, is a 
very inconvenient thing, especially at a time when the 
inventor has incurred heavy expenses with little or no 
return; on the other band, sometimes it takes less than 
three or even two years to discover that a patent is not 
worth keeping up, therefore I think the small annual tax 
suggested ought to be substituted for the present pay- 
ments. Although this occurs to me as a feature of great 
importance, yet it is not the only matter requiring early 
attention ; but as I have stated, [ think Mr. Worssam’s 
ideas deserve support, and I hope you will help them for- 
ward. 

I am, Sir, your obedient servant, 
GrorGE W. WARREN. 

113, Newington Green-road, N., August 17, 1881. 





To THE Eprror oF ENGINEERING. 
Srr,—You have done a great service to the profession 
by directing attention to the extraordinary Bill which has 
been drafted under the auspices of the Society of Arts. 
After a perusal of its clauses one feels as it were thrown 
back into the dark period when inventors were treated as 
public enemies. What can be the object of the formidable 
three autocrats, who are to hold the lifeand death of every 
patent in their hands, unless it be to frighten all inventors 
out of existence at once? I believe that, thanks to the 
untiring efforts of several public-spirited and well-known 
men, and thanks to the able advocacy of your excellent 
articles, the opinions of the profession, as well as of the 
general public, have within the last few years ripened and 
developed towards a very universal agreement upon most 
leading principles that should govern patent law reform. 

Therefore, the practical way to bring it about is 
undoubtedly, as pointed out by Mr. Worssam in his eleventh 
resolution, ‘‘ the co-operation of all scientific bodies in the 
promotion of patent law reform.” 

Well, then, let the Institutions of Civil Engineers, of 
Mechanical Engineers, and the other numerous mechanics 
and engineering societies in various parts of the country 
enter into communication with one another, either through 
their secretaries or through committees, in order to place 
on record and embody in a suitable joint representation all 
those leading points and principles upon which agreement 
and unanimity exist. 

The second stage, namely, the filling in of details, would 
follow later on as a matter of course, when all minor 
points might be settled by compromise. But any attempt 
on the part of a single man or a single society, however 
eminent, to put forward a pet scheme of their own, or to 
vapour some new crochet, must do barm under present 
circumstances, and should be strenuously resisted. All 
attention ought to be exclusively confined to construct a 
common platform for gathering true friends of patent 
law reform, and for effecting a united start with irresistible 
force. It would be difficult to sum up the position in more 
felicitous or concise language than employed in your 
leading article of July Ist: ‘*‘ Agree upon as many points 
as practicable, and drop tbe rest.’’ This is the only thing 
urgently wanted at present, and any clique or conventicle 
that issues any more cut and-dried schemes of their own 





may be prevailed upon to spare us the infliction of a dis- 
cussion upon a still-born production, and allow the time 
and energies of those interested in this great question to be 
spent to greater advantage in another way. 

I am, Sir, your sincerely, 


R. S. W. 





To THe EpiTor OF ENGINEERING. 

S1r,— Referring to the article on ‘‘ The Addition of Im- 
provements to Patents’ in your issue of Jaly 22. In my 
opinion, if patents were granted at anything like cost price, 
which sound policy appears to demand, there would be no 
necessity for granting certificates of addition of improve- 
ments to patents. The power of obtaining these certificates 
affords opportunities for fraud, especially if they are granted 
to others than the original patentees as is allowed in| 
France and Belgium. Their introdaction into our patent | 
system would be a complication instead of a simplification, 
but they are not so objectionable as the American re-issues, 
although many bad features are common to both. The 
following remarks on this subject are extracted from the 
arguments before the Committee on Patents appointed by 
the United States Senate, November, 1877. 

** With regard to the ‘ patent shark,’ he goes down to 
the Patent Office and rakes a class of patents over with a 
fine tooth comb to see if he cannot find an old patent which 
can be re-issued to cover some suceessful machine. He 
comes across an old defunct patent and goes and buys it. 
The owner, of course, is glad to get what he spent on it, 
and he may take 100 dollars for it. Very frequently the 
man is dead, and he will go to the widow or heir, and they 
will take anything be offers them forit. He re-issues that 
patent. Beimg an er parte proceeding of course nobody 
knows anything about it. He re-issues it just as Judge 
Grier stated of that hat-body case, that it was put through 
the enlargement process, not for the purpose of protecting 
what that patentee invented, but for the purpose of cover- 
ing other inventions. He has the specifications and claims 
prepared with special reference to covering this successful 
machine, and when he gets his patent he goes to the mann- | 
facturer and says ‘You are infringing my patent.’ The 
manufacturer examines the matter, and it seems to be a 
clear case; or he refers to his attorney or counsel, and 
they examine it, and they tell him that they think he is 
infringing the patent. And then he has either got to pa 
that man what he chooses for the privilege of going on wit 
his business, or else he has to shut up shop. 

** If the man who gets out this re-issue cannot make the 
manufaeturer come to terms, he will go around to his dif- 
ferent customers all over the country, and threaten them 
with suits of infringements, and thus destroy or break up 
his business.” 

It appears to me that the disadvantages of certificates of 
additions on the whole outweigh their advantages, and I 
think it would be much more simple, and in every way | 
better for the inventor, and therefore for the nation, to| 
have a smali annual patent tax, say 1/.,and no subsequent | 
additions. Yours faithfully, 

FRANK W. GRIERSON,. 

1, Duncannon-street, Charing Cross, August 1, 1881. 


STEERING BY ELECTRICITY. 
To THE Epriror OF ENGINEERING. 

Srtr,—In your issue of Angust 5, you gavean explana- 
tion of a patent that has been taken ont by Mr. W. F. 
King, an Edinburgh electrician, for a means of steering a 
ship by electricity, which at once attracted my attention. 

I have not the slightest desire to detract in any manner 
from the credit which may be due to Mr. W. F. King for 
his very important application of electricity, but I beg to 
say that in 1875, I designed an arrangement for steering | 
the Whitehead fish torpedo, which appears to me as far 
as I can judge from your short explanation to be similar to 
that of Mr. King’s. 

The leading idea of my arrangement was that the 
compass controlled the small hydraulic steering apparatus 
by means of a positive and negative current. 

I am, Sir, your obedient servant, 
JAMES PRINGLE. 

18, Portman-street, Kinning Park, Glasgow, 

August 6, 1881. 














RIVET HOLES IN STEEL PLATES. 
To THE EpIrorR oF ENGINEERING. 

S1r,—I beg to ca!l your attention to what seems to me 
a mistake on the part of your printer with respect to my 
letter on page 114 of your number of July 29. Clause 3 
ought to have concluded with the words ‘‘ counteracting 
the expansion of the burr,’’ and Clause 4 commence “‘ Mr. 
Sisson wishes me to inform your readers,’’ &c., also the 
words ‘‘ Re Mathematical Formula’’ are left out after the 
sentence ‘of the name of the offender.’’ The absence of 
the above seems to make the reference to Mr. Sisson 
meaningless. If not encroaching too much on your time 
and space perbaps you will kindly rectify the error in your 
next issue, and oblige yours respectfully, 


August 3, 1881. 


VULCAN. 








Frencu Rattways.—In France, last year, 603 miles of 
railway of various kinds, not including light railways, were 
completed and opened for traffic, making a total in the 
country at the end of the year of 14,740 miles, besides 148} 
miles of private railways in mines, &c. In the same time 
57 miles of light railway were opened, making a total of 
1356 miles of Jine of that class. Algeria had 715 miles of 
railway in operation at the end of 1830. The expenditure 
for new railway construction in France in 1880 was about 
10,500,0001, 





To THE EpiToR oF ENGINEERING. 

S1r,—Thronugh the courtesy of the secretary of the Lan. 
cashire and Yorkshire Railway Company I was permitted 
to see the competition drawings, the inspection of which ix 
now closed to the public. I am informed this closing has 
been necessitated owing to two of the reports having been 
taken from the building. However justly indignation js 
felt at the awards made, it must be regretted that this 
should have been done. 

As to the designs premiated. 

“M.A. I.”’—It is astonishing this should have received 
the first premium. The design truly is simple, practical, 
(for the year 1848), and economical enough, but does it not 
seem a thousand pities that the great inconveniences of the 
present should be maintained! It did for a generation 
back, but is it worthy of 1881? Are the public still to 
climb the steep steps in the wet at the angle nearest the 
Exchange? Are the cab inclines still to wear out the 
horses, and ‘‘ cabs in’’ jostle ‘‘cabs out?’’ Is the space 
occupied by these unnecessarily wide roads—a space more 
valuable than all the existing superstructure—still to be 
wasted 

**Omega.’’—Here we have the same unimproved roads 
together with great waste of frontage, and the lines of 
railways shortened 20 ft. one side and 60ft. the other. 
Should not this non-compliance with directions have rendered 
the design unfit for receiving an award ? 

**O. C. 8.’’—Approaches as before, and another side 
road as bad or worse. It is barely 1 in 15, 

The Board of Trade requirement for raising a main 
country road, macadamised and with a rise of 18 ft., is a 
gradient of lin 20; but here, on granite setts for 27 ft. rise 
with constant traflic, and turns, 1 in 15 is proposed. 

Surely this is serious, yet all the premiated designs have 
this gradient. 

Is there nothing better sent in? Has no design a cab 
inlet and outlet where wanted, viz., opposite Moorfields, 
and of a practicable gradient, with passengers’ thorough- 
fares at each important approach ; Tithebarn-street with 
shops and offices ; emigrants’ accommodation ample and cut 
off from passengers+ These were the requirements! Is 
there no design for fulfilling them ? 

As an engineer of many years’ practical experience in 
railway matters, this to my mind should seriously 
engage the attention of the directors, the shareholders, and 
the public. 





Tam, Sir, yours faithfally, 
Henry Buacksourn, Assoc. Memb. Inst. C.H. 
71, Ganden-road, Clapham, S.W., August 17, 1881. 


[We have received a number of letters complaining of 
the results of the competition referred to by Mr. Black- 
bourn.—Eb. E. } 








CANADIAN TELEGRAPHY.—At the close of 1880 there 
were in Canada 35,000 miles of telegraph wires and 1850 
offices, despatching 2,534,500 messages. Great Britain has 
one office to each 5860 persons ; Canada has one office to each 
2430 persons. In individual mileage of wires, too, Canada 
surpasses the motherland; Great Britain having one mile 
to each 268 persons ; Canada one mile to each 128 persons. 





AMERICAN TELEGRAPHY.—At a recent meeting of the 
directors of the Mutual Union Telegraph Company, in 
New York, it was agreed to increase the capital stock to 
10,000,000 dols. for the purpose of extending the company’s 
lines. The extensions will include a line from Boston 
through Worcester, Springfield, Albany, Rochester. Buffalo, 
Cleveland, Toledo to Chicago, and thence to Milwaukie, 
St. Paul, Minneapolis, Kansas City, and on the return 
circuit, to St. Louis, Indianapolis, Louisville, Cincinnati, 
Columbus, Pittsburgh, and all the important intermediate 
cities and towns. The company has already completed a 
line from Boston to Washington, passing through Pro 
vidence, Hartford, New York. Brooklyn, Philadelphia, and 
Baltimore. 





Tue Evecrric Licnt at EARNOcCK COLLIERY. —Over 
one hundred members of the Mining Institute of Scotland 
visited this mine on Thursday, the 11th inst., and minutely 
examined the twenty-two Swan lamps by which it is lighted, 
together with the switches and other fittings. Most of the 
lamps shone steadily with a power of fifteen candles, giving 
all the light necessary for working that portion of the mine 
in which they were placed; but two, which had been 
extemporised for the inspection of the visitors at the most 
distant face, a quarter of a mile beyond the rest, were 
noticeably deficient in strength. The fault was afterwards 
found to be chiefly in the Swan lamps themselves, which 
were of abnormally high resistance. Others were con- 
sequently substituted with better results. This variability 
of quality in the lamps renders uniformity in illuminating 
power exceedingly difficult to attain, it being of little use to 
equalise the resistance of the different branches when the 
internal resistance of the lamps varies so greatly. Mr. 
Alfred R. Bennett, the engineer in charge, has tried the 
plan of inserting the worst lamps in branches of specially 
low resistance with some success, and later, of adding a 
resistance variable at will to each branch. The latter 
device enables adjustments of considerable nicety to be 
effected, but, unless enclosed in an air-tight casing, it is out 
of place in a mine, although suitable for employment in 
houses and factories. On the occasion to which we refer 
it was demonstrated, by breaking a lighted Swan lamp in 
explosive mixture, that no safety can be reckoned upon in 
the event of a rupture of the vacuum globe in the presence 
of firedamp. The wisdom of enclosing the lamps in strong 
protecting cases, as has been done in lighting this pit, 13 
consequently obvious. 
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APPLICATIONS FOR PATENTS DURING THE WEEK ENDING |! 


In the Cases of Inventions communicated from Abroad | 
the Names, &c., of the Communicators are 
Italics after the Applicants’ Names. 


CompiLepD By W, LLOYD WISE. 


“ENGINEERING” ILLUSTRATED PATENT RECORD. 








| 


AUGUST 15, 1881, | nd 
[Dates 
given in Aug. 





| | 3497 
Nos. | 
paat| oF Fi eee ites, | ABBREVIATED TITLES, &o. || 3498 
ates. 
pen |} 3499 
1881 | 3500 
Aug. £ , | | } 
3439 | Pieper. Liernur. | Automatic gear for pneumatic|| 3501 
| sewerage. (Complete spezifica-|| 3502 
| tion), 1] 
$440 | H Halladay, Birming-| Fastenings for belts, &c. |} poe 
1] 
3441 | R R. Moffott and 8. | Generating and utilising electricity. || 9505 
Chicester, Brooklyn, | 
US.A. 3506 
3442 Abel. Ladé, Liquid rouga. 
3443 | Abel. Precht. | Absorbing and utilising the sul-|| 
| phurous acid in gases from fur- | | 3507 
| _ maces, | 
3444 | W. Walker, Saltburn- | Detaching runaway horses from || 3593 
by-the-Sea. | carriages. 
3445 | J.P. Brougham, Inver-| Machinery for preparation of tea. 3509 
ness. | 
3446 | J. Haresceugh, Roch- | Treating excreta, &. arf 
aie. | 4 
3447 | W.@. Macvitie, Sut- | Attaching door knobs, &c., to their | 
ton Coldfield. | spindles. 3512 
3418 | J. Hooley, Maccles- | Axle or grease boxes. 
| field. 3513 
3449 | Boult., Haubold, Glossing machines. 3514 
3250 | F. W. Crossley, Man- | Gas motor engines. 
chester, and H. P. | Aug. 
Holt, Leeds. 13 
3151 | E. Lee, Torquay. and | Regulatin; supply of water for|| 3515 
A. C. Moore, Dept- | vater-elesete 
| ford. | 3516 
se | “aata Bed bottoms, &c. 
Wyss, and Co 3517 
3453 | Bonneville. o’and, | Engine for obtaining motive power. || 
3454 | LA Johnson, Man- | Wire netting. ’ 3518 
chester. 
$455 | Hubble. Parts, | Electric lighting. || 3519 
vevw | Lake, Arey. Electrical apparatus for lighting, 
Ang. | Ce 3520 
lu | || $521 
3457 | C. Dunscombe, Liver- | Permanent way of tramways. 
poo }| 3522 
$158 | D emptaz e, Margate. | Syphon trap. | 
#459 | Abel. Le Steppering bottles, &o. | 3523 | 
3160 | J. Bvane and R. Low, | Guus for throwing lines. 3524 
ee. 
3461 | C. H. Smith, Whalley. | Low water alarm for steam boilers. || 3525 
3162 | D. Stewart, Glasgow. | Beetling, calendering. or finishing || 
| _ woven fabrics, &c. 
3463 | F.R.Lucas, London. | Chain for protecting submarine || 3526 
telegraph cables, &. 
3164 8. re von Sawiczeski, | An electric brake. i| 
ari 
$165 | J.G. Tarest ner. Bligh. | Graters. | 3527 
5168 | F. . Robe stern, Breechloading guns. | 
Croydon, and J. || 3528 
Joyce, Edmonton. 
3167 | Wolff. Berger. | Weather-proof paint or varnish. = 
3468 | G. Curtis, London. Spring saddle bars. Aug 
3469 oe ark. teed. Self-acting railway brakes. 15 
seTu | BR. o U'ren, Ply- | Ploughs. 3530 
Ang - 
11 3531 
tail | E. 7 Bracebridge, | Spring matresses, &c. on 
and H. J. Rust, 3532 
Shoft ald. 
3472 | E. J. Harling and E. | Dynamo-electric machines. || 3533 
Hartmann. London. } 
3473 | EB. J. Harling aud E. Electric lamps, &. 3534 
Hartmann, London. 3535 
3474 | S. Reid, Newcastle- | Self-inking pai for endorsi.g 
upon-Tyne. stamps. 3536 
317 Posselt. Leitner. Umbrellas, &c. 
2 C. F. Parsons, London.| Machinery for cutting wool fu me 
matches or firewood. 3537 
8477 | Haddan. Reere. Type-distributing machines. (Com- 
p ete spe cific ation), 
3178 | R. A. Lea, Westmin- | Machinery for turning, shaping, &2.|| 3538 
ster. 
3479 | R. Pickwell, Hull | Safety appliances for rolling stock. 
3480 | J. Heaton, Bradford. | Machinery for combing wool, &. 3539 
3481 | C. Comstock, Wolver- | Rotary pumps. 
hampton. m 
3492 | Sperce. Kinklakeand | Lamps. || $540 
Bolm, | | = 
$483 | Brewer. FE lison Electrical distribution systems. | 3541 
a4 | C. == Taylor, 8 aares- | Bottles and stoppers. | 
3485 | I. ) Palvermac her, Generating ani applying electricity. | 
ondon. | 
3186 | Lake. Boéthius | Markinz and counting corks. 
3487 | Lake, Scott, | Printing and paper folding and | 
- | pasting machinery. 
$488 | J. Wilkinson, Black- | System of screw propulsion for dom 
pow: accelerating speed of ships,&:. || | 
$189 | J. Crowther, Man- | Axle caps of vehicles. || No 
chester. 
3199 | Taompson. Van Bun- | Tell-tale apparatus. | im 
nen. Ube 
$491 | Klug. Meier. Manufacture of flat-headed tacks, | ay 
nails, drawing-pins, &c. 3135 | 
3492 | W. Taylor, Birming- | Reflectors. a 
ham. : 3183 | 
8493 | Wilson. Fowler and | Registering apparatus for public | 
Lewis, conveyances, &c. ee 
3494 | J. D. Richards and | Supports or fastenings for curtains, 3213 
J. Fairhurst, Shef- c. 8285 
field. F pee 
3495 | 8. Knowles, Manches- | Metallic spring mattrosses. ond 
r. S318 
3496 A. MacHiillas, Lon- | Umbrellas. 3321 
on. 























NAMES, &c. 
OF APPLICANTS, 


| cenenineieqiaiaminats 





J. M. Laboissiere and 
C. L. Daujon, Paris, 

Haddan, eurice, 

Haddan. 


Cornier. 


Haddan. Paquet and | 


Guidon, 
Haddan. Gillot. 
H. W. Pendred, Man- 
chester, 
. Seed, 
Meihe. J/oesch, 
A. Greenaway, Dock- 





| 


ABBREVIATED TITLES, &, 





Pianos. 


Extracting phosphate of lime 
grey chalk or phosphate of }- 
Loading and unloading apparatus. 


Sleepers for permanent way of rail- 


ways. 


Bending and shaping machines. 


Differential valve gear. 


| Spinning and doubling cotton. 


ead. 
* Aytoun, Fraser- | 


urg. 


Brewer. Stockstil/, Mc- 
Geary, and Anderson 


J. F. C. Farquhar, 
London. 
P, Ullathorne, Lon- 
don. 
C. Humfrey, Chester. 
| L. Hislop, Chester. 


T. Redmayne, Shef- 
field. 


M. Lowe, Wigan. 
Lake. Litchfield and 


Renshaw, 


J. W. Gibbs, Liver- 
pool, 
J. Barlow, Notting- 


am. 

Pieper. Yates and 
Degener, 

W. Abbott, Culleigh, 
Devon 

Mills. Desruelies and 
Lourdoncle, 

A.L. G. Buys, Geneva. 

F. Reynolds, King’s 
orton. 

A. Paget, Lough- 

borough. 


Brierley. Riihr 
3 em, Clough- 


P. ry ‘Evans, Brins- 
combe, and H. J. H. 
King, Newmarket. 

Beck. Séliard, 


T. H. Lucas, Birming- 


am. 

F. H. Holmes, West 
Brompton. 
Lake. AHerry, 
and Goizet, 


W. Hogarth, South- 
A. Palme, Leeds. 
J. R. Gough, Kenning- 
ton. 
C. 8. Schneider, Chel- 
sea 


Brewer. Schneider, 
1.C. Johnson, Graves- 


end. 

L. Sterne, D. Clerk, 
ard J. B. Handy- 
si.e, Glasgow. 

J. 8. Campbell, New 
York. 


Legé, 


J. Porritt, Milas- 
bridge, 
Lake. Williams, Har- 


rington, and Lane. 


R. H. Taompson, Is- 
nzton. 
Clark. Smith, 


Polychromatic printing. 
Table forks. 


1] 


I} 


“ Bag-skips” for depositing ma- || 


— 7 as concrete, in deep 
Plastering and plasterers” 


Steadying floating bodies 
Electrical interruptors. 


Horizontal presses. 


Pressing paraffine scale and like 


substances. 
Stoves and fireplaces. 


Steam and other engines 


Apparatus for the utilisation of | 


moulds. 


or vezsels. 


petroleum or other fluids. for pro- || 
moting combustion and increas 
ing the heating effect of furnaces. 
Downcast ventilating cowls, applic- 


able for ships. 
Railway chairs. 


| Treatment of saccharine juice. 


Arrangement of and attachments to || 


equestrians’ waterproof clothing. | 
Lighting gas by electricity. 


Watches 
Metal plates, tyres, bars, 


Knitting machines. 


Venetian blinds. 
Looms for weaving. 


Reaping machines. 


rods, &. 


i] 


|] 


| 
Washing or purifying air or gas! 


employed for raising 


and for retaining said li 


the barrel. 
Gas engines. 


Fog signal apparatus, &c. 


beer, &., 


Fabrics with velvet or pile surfaces | 


Cartridges for mining, ordnance. & 


other purposes. 
Brakes for railway and other pur- 


poses. 
Plate to secure by means 


of screws, 


hinges, &c., to woodwork. 


Crinolines. 


Shoes for horses. &c. 


Portland and other cements. 


Refrigerating machines, 
applicable to air 


dental 
deatal p 
Registering by means of 


in part/|| 


compressors, 
pumps, and gas motors. 

Moulding vulcanisiug flasks 

poe, aud moulding 


for 


electricity 


the number of picks woven per} 


inch in looms. 


Electrical apparatus chiefly de- 


signed for telegraphic 
phonic pw 


anu tele 


purposes. 
Matchboxes for holding and igniting | 


matches. 


Machines ‘for applying ground color 


to paper hang. ngs, &¢ 


Applications for Patents. 
1.—Announced August 16. 


























GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 
For Particulars, see Corresponding Numbers in Lists of 


Name No Name. No. | Name. 
Brydges Openshaw. Hill. 

(Me rk!). duyd. Lamberton. 
Morrison and 9 Cooke. |Wright aud 

Norfolk, 3333 | Thomnson Stubbs. 
Cunnington (McMillan).| 3357 Walton. 

& Cunning-} 33° Barclay, 3359 | Kennedy 

ton. | Bensel. (Poirier & 
Garbe, é Neilson. Chatouillot). 
Rodyk 3343 | Tyrer. 3361 | Lofthouse & 

(Dennys). 3345 | Millar. Kiog, 

Jeans. 3347 | Blake and | 3363 |Atte - 
Woodward. Shepherd. | borough. 
Holding and | 3349 | Reddie 3365 Mills (Thurber 

Dutton. (Chertemps). and Co.) 


i} 


| No. Name. No. Name. No. | Name. 
| 1881 1881 1881 
3421 | Lake 3459 ~=Pieper 3477 | Haddan 
(Ci ‘ouwman & (Liernur). (Reeve). 
" “rost). 
NOTICES TO PROCZED, 
1,—Time for entering Opposition expires Friday, 
Scptember 2, 1881. 
No. Name. No. Name. No. Name. 
| 1881 1881 1881 
1504 | Hardinge, 1612 Priestley, 1828 | Brydges 
1517 | Edwards, Priestley, & (Mayr). 
1520 | Applegarth Priestley, 1889 | Moore. 
(Lheureux).| 1613 Lake 2114 | Spence 
| 1521 | Lomax and (Campbell). (Liefke). 
Dawson. 1672 elsby. 2158 | Fox. 
1526 | Andrews, 1681 Wirth (Adt, | 2672 | Guest and 
1539 Jackson. Adt, Adt, 4 Court, 
1547. Brewer Adt). 2877 | Harding, 
(Brin). 1682 Wall. 3032 | Thomson. 
1554 Godfrey, 1684, Weston 3069 | Lake ( Witta- 
1557 Lee. 1686 Lake (Von mer) 
1i.2 Brierley Portheim). | 3114 | Lake 
(Coutris). 1707 Newton. | (Schieder & 
1580 Engel 1724 Lake (Crane, Polzer). 
(Amsberg). Platts, and | 3206 | Lake 
1596 Reddie Howes). | (Osborne). 
(Zedlaczek | 1807 | Clark 3221 | Worrall and 
& Wikniill). (Hughes, | Kershaw. 
1597 | Doty. Gregory, & | 3234 | Pitt (Berland), 
1609 | Kidd. Howe). 3283 | Pitt (Bear). 
3295 | Lawson. 
Il,—TZime for entering Opposition expires Tuesday, 
ae 6, » AE61. 
No Name. No Name. No. Name. 
1881 1881 1881 
1366 | Hagen and 1665 Lewis. 3100 Lake 
| Akrigg. 1666 Dovey. (Kellogg). 
1420 | Russell. 1680 | Tyson. 3112 | Ormerod and 
1570 | Pease and 1706 Clark Higson. 
| Lupton. (Harris). 3132 | Horrocks & 
1578 | Leadbeater &| 1737 Groth Horrocks, 
Leadbeater. (Rens and | 3138 | Versmann, 
1589 | Haddan Kaufman), | 3140 Brewer 
(Dronet). 1776 | Springmann (Edison & 
1599 | Lloyd, (Badt), Kenny). 
1595 | Leahy. 1799 Burt. 3149 Randali. 
1605 | Clark (Krafft] 1811 Lake (Bang | 3152 | Webb, Red- 
& Schischkar) and Clolus). drop, and 
1615 | Wilson 1814. Morgan - Foye. 
(Les/ie). Brown 3158 Groth 
1616 Lawrance. (Reece). ( Verdiére). 
1619 | Brewer, 1834 | Haddan 3162 Johnson 
lézv | Adams. (Brush). (Cross, 
1625 | Fox. 1835 Haddan 3225 Robinson 
1626 | Seaton. (Brush) (Smyth. 
1633 | Drechs:er. Higg:. 3251 Brewer 
1634 | Morgan- Thompson (Edison). 
Brown. (Ligne). 3251 Halpin. 
(Crompton).| 2404 | Seager. 463 | Haddan 
1646 «Holt. 2457 Edmonds (B:tiner). 
1652. Johnson (Mowbray).| 3293 | Hallam and 
(D Arembé- Massey. Walsh, 
court). McGlashan. 3307 | Cluett and 
1653 Johnson Engel Hanchsrd. 
(Société la (De Laval).} 3342 Lake (Rupp, 
Ferce et la 1952 Groth fay, and 
Lumiére ( Hosemann) Hassinger), 
Socteté 2981 Brewer 3421 | Lake (Cow- 
Generale da’ (Smith). man and 
E ectricité)| 3011.) Sharman. Frost) 
1657 Thacker. 3064 sevutt, Scott, | 3477 | Haddao 
and Ogilvie ( Reere) 
PATENTS SEALED, 
I.—Sealed August 12, 1881. 
No. Name. No. Name. No. Name. 
1881 | 1881 | 1881 | 
616 | Henshaw. 656 | Jarman and 699 | Clark, 
619 | Macaulay & | Sambrook.] 702 | Butler. 
| Ballintiue. | 661 | Thomas. 713 | Field. 

625 | Mewburn 662 | Woodhouse. 724 | Morton. 
(Scho'z & 665 | Pierce. 801 | Mills 
Stroehmer). | 668 | Swindley. (Anders), 

638 | Palmer. 669 Richardson. 803 | Waller. 

642 | Moon. 652 | Wilde and 810 Pearson. 

648 | Drury and | Carter, 8z9 Wirth 

| Drury. 695 | Sellers. (Liefmann), 





oe eh 


|] 
| 
| 
| 
| 
l 
1 








| 
| 
| 
| 


No. | 





3367 
3369 


3371 | 


3373 
3375 


3377 


1881 








Name. No. Name. 
1881 
Boulton. 3379 | Brewer 
Hedges, (Stormer). 
Wirth 3381 Mure. 
|  (Praechter).| 3335  Descours., 
| Bland. 3387 Rawbone 
Parker. (Rawbone). 
Haddan 3389 ake 
( Babcock). (Horton). 
| 3391 | Madocks, 





INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 


No. 

1881 
3393 
3395 


3399 
3401 


3403 













Name. 





Sowden, 
Sowden, & 
Sowden. 

Mewburn 
(Bonnefoy). 

Bean. 

Johnson 
(Tissandier) 

Duncan. 





COMPLETE SPECIFICATIONS. 


For Particulars, see Corresponding Numbers in Lists af 


Applications for Patents. 
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1881 
lu74 






















































































































1081 


No. 


1880 








No, 
1878 


3150 





3194 
3245 











40038 






































Name No Name. No Name. 
1881 1881 
Bénier and | 1785 | Powell. 2566 | Trask 
Lamart. 1967 |- Stevens, 2587 | Lake 
Lloyd Wise [ 2056 | Lake (Stock man) 
(Deleau anc (Capewell). | 2590 | Lake 
La Société | 2338 | Davison. | (#airbairn). 
Hubert 2315 | Lake ( Petri). | 2622 | Lake 
Frores). 2 Robinson (The Interna- 
Frazer. ‘ Lister. tional Pave- 
Morgans. Lake (Gas?) ment Co.) 
I1.—Sealed August 16, 1881 
Name. No. Name No Name. 
1881 1881 
Jennings, 1097 | Johnson 1781 | Bell. 
(La Société 1974 | Lay and 
Timms, Anonyme la Bulford. 
Lecornu ‘orce et la | 2060 | Clark 
| Seagrave & Lumiere (Dormitzer) 
Bevington. Socicté 2078 | Engel 
|} Cox Genérale (Alinker- 
| West. df Electricit. fues). 
Brydges 1124 Burrell and | 2394 | Pitt (Lugo) 
} (Schmidt ). Burall. 2457 | Dinsmore & 
| Wirth 1128 Webb Hoyer. 
(Heeren), 1139 Clark 2495 | Brewer 
| Thorp and (Auhne), (&dison) 
Tasker 1140) «Clark 2557 | English and 
Mosley. (Johnson), Greig. 
| Imray 1148 Bolton and | 2569 | Hall and 
| (Thibou- Wanklyn. Hobson 
| ville-Larny).| 1241 , Deeley and | 2573 | Newton 
Imray Edge. (Hussey and 
| (Champenois | 1390 Snow Dodd). 
| and Missier). (Anthony & | 2772 | Clark 
| Fletcher, Evans). ( Batchelder). 
| 1476 Brandon Clark (Holly). 
| (Hyatt). Clark (Hol/y). 
| 1480 Srandon 
| (Myatt) 
FINAL SPECIFICATIONS FILED. 
6, 1881. Nos, 510, 511, 514, 516, 519, 520, 522, 527, 546, 559, 
560, 790, 970, 1426, all of the year 1881. 
ms 5 534, 535, 539, 541, 543, 553, 579, 596, 
“1333, all of the year 1381 
9. 544, 545, 561, 562, 564, 565, 569, 577, 586, 589, 
a 624, all of the year 1581. 
10, 573, 531, 582, 587, 591, 595, 600, 609, 649, 
all of the year 1881 
11, 598, 607, 610, 611, 652, all of the year 1881. 
, 612, 613, 614, 617, 619, 620, 629, 631, 633, 634, 


Name. 





Cunliffe 
(Thomson) 
Hope. 
singham. 
Yarrow. 
Bell. 
Hulmann 
Lavender, 
Richards, 
& Williams 
Hill, 
Fairholme 
( Heberiein), 





646, 655, 662, 744, ¢ 








Name. 
Smith. 
White. 
Juliard- 
Dunial. 
Simon 
(Kuntze). 
Keats. 
Jones 
Greathead 
and Martin 
dale. 
Carlson. 





all of the year 1881. 








PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50/, HAS BEEN PAID AND REGISTERED. 


Name. 





Wilkes and 
Johnson. 
Hadfield 
Hearson. 
Kingst 





Thornycroft. 

Wirth (Adt, 
Adt, Adt, 
and Adt). 


PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 


DUTY OF 100’. HAS BEEN PAID AND REGISTERED. 


Name. 





Ireland, 


McDougall 
Pearson. 


No. 
1874 


2874 
2812 
2810 





Name. 


Gregg. 

Henderson, 

Haseltine 
(Allen) 


No. 


1874 
2946 


Name. 


Morgan- 
Brown 
(Hotchkiss). 


PATENTS WHICH HAVE BECOME VOID. 




















































1878 


3029 


3030 


3033 





Name No. Name, 
1878 
Clark (Alex- ] 3050 Donaldson. 
ander). W52 Susbridge. 
Macpherson. | 3053 Haddan 
Feldtmann. (Llenriksen). 
(Blauel). 5 | Shepley. 
Lake 6 Leichsenring 
(Cram and 3058 Crossley, 
Cram). Morley, & 
Mason and Thomas. 
Price. 3059 | Sheppard. 
Duncan, 3061 | Pound. 
Newlands, | 3063 _ Lake 
and New- (Armstrong) 
lands 3064 Lake 
Clayton and | (Phillips). 
Clayton. 3066 | Hoyland 
Clerk 3068 | Keseller 
Hemsworth (Behl. 
(Alm). 3072 | Tuyior 
Lake (Cuiesa), 
(Rodgers), | 3075 | Johnson 
Duncan, New- (Jouét- 
lands, and Pastré). 











Newlands 


3079 
3082 
30835 
BOBS 


3086 


3087 
su89 
3090 
3091 


3093 


3096 
3100 
3104 
3106 


3108 





1,—Through Non-Payment of the Third Year's Stamp Duty of 501, 


Name. 


Ireland and 
Holt. 


Westerby. 
Harding. 
Johnson 
(Taddei). 
Smith 
Lonugsdon 
(Arupp) 
Pearson. 
Lake( Bousset) 
Townend 
(Tuson) 
Lavham, 
Roulin 
Hill. 
Edmonds 
( Wanzer). 
Watson. 


Il.—Through Non-Payment of the Seventh Year's Stamp 
Duty of 1001, 











No. Name. | No. Name. | No. Name, 

187: 1874 1874 

2669 Jones. 2692 | Rigby and | 2701 | Hodson. 

2638 Dowler and Rigby. 2714 Welch. 
Smith. 00 | Wagstaff. 2718 | Robinson. 








ABSTRACTS OF SPECIFICATIONS PUBLISHED 

DURING THE WEEK ENDING AUGUST 13, 1881. 

Abstracts marked with a * relate to applications not proceeded 
with, The number of Views given in the Specification Drawings 
is stated in each case after the price; where none are mentioned 
the Specification is not [liustrated, 

Where Inventions are communicated from abroad, the Names &c., 
Communicators are given in italics 

Copies of Specifications may be obtained at 38, Cursitor-street, Chancery- 

lane, B.C, either personally, or by letter, enclosing amount of price 

and postage, and addressed to Mr. H. READER LACK. 

4606. Binding and Filing of Papers: W. Keenan, 


serene, Canada. [2¢.)—Consists of two outer flaps and a 
back composed of two longitudinal parts, and two or more metallic 


of the 


frames. (Protection not allowed, November 9, 1880). 

4868. Pantaloons or Drawers: H. B. Ashford, 
Brixton. (2¢.)—The waistband is made like the ribbed tops of 
sucks. (Protection not allowed, November 24, 1850), 


4924. Apparatus for Raising Steam: W.D. Scott- 
Moncrieff, Westminster. ([2¢.)—Hed-hot masses of cast 
steel are plac ed in the boiler flues, and renewed at intervals, (Pro- 
tection not allowed. November 26, 1880) 

4994. Railway Signals: B.C. Scott. London. [i:) 
Relates to working signals, &c., in cases where the levers are 
dependent one upon the other, and consists in providing the fram- 
ing supporting the levers with slotted plates in which the levers 
wo ork ; refers also to @ non-expanding or contracting chain and 
to apparatus for permanently printing and recording the times the 
signals are placed ‘at danger” and “off danger.” (Provisional 
protection refused. December 1, 1880). 


5124. Advertising: F. J. Brougham, Westmin- 


ster. (Ff. Debaise, Paris). (2d.}—The advertisements are painted 
on the exteriors of cabs. (Protection not allowed. December 8 
1880). 

5155. Meters for Measuring Water, &c.: &. 


Toy, Birmingham. (2¢j—the cyiinder is hung on pivots, 
and oscillated by the transference of the piston from end to end. 
The motion of the « *ylinder operates the valves. (Void, the patentee 
having neglected to file a specification, December 10, 1880) 


5170. Weighing Machines, &c.: W. B. Avery, 
Birmingham. (24¢.)}—This invention has apparently the same 
object as that illustrated at page 126 of the present volume of 
ENGINEERING, No, 5343. (Void, the patentee having neglected to file 
a specification. December 10, 1880). 


5183.* Manufacturing Ornamental Mouldings 
of Carton-Pierre, &c.: P. Bedeau, Paris. [4¢. 4 fivs.) 
—The material is passed between straight and circular dies 
arranged on a slide and a cylinder, or part cylinder respectively. 
(December 11, 1880) 

5190. Hydrometers: H. Meinecke, Breslau, 
Germany. (2¢]—'Ihe water flows to the meter through t vo 
self-regulating contrivances, that vary the cross-section of the 
inlet passage in proportion to the quantity of water passing. 
(Protection not allowed, December 11, 1880). 


5236. Steam Boilers, &c.: J. H. Storey, London. 
[2d.}—Relates to “tubulous boilers.” (Protection not allowed. 
Dece mber 14, 1880), 

5369. Combing Machinery: A. Smith, Bradford. 
[6d. 3 Figs. jot laims the use of an additional nip oe plied to each 
side of the inside diameter of the large circle of a Noble's or other 
comb. from which the sliver is drawn off from the inside diameter 
of a circle working in conjunction with a revolving wheel, brush, 
or additional comb, for the purpose of drawing off the short beard 
that is left projecting from the inside circumfereuce of the large 
circle by the ordiuary drawing off or nip rollers. (December 22, 
1880). 

5435. Moving Gyunder Steam Hammers: A. C. 
Wylie, London. (td. 7 Figs.)—Kelers to Patent 11,411 of 
1846, and describes (1) a modified form of guides for directing the 
moving cylinder; (2) a hollow piston rod with steam and exhaust 
passages; and (3) a cylinder to which the tup cover is bolted by a 
flange joint. Fig, 1 shows the improve 4 guide. F is the bammer 
frame, B B transverse ties across the jaws of the frame. The 
ends of the ties are elongated upwards and downwards to form 
with the main frame a rectangular groove in which slide the pro- 





Figs. 2 and 3 shov 


cylinder tup 
The piston rod N is divi le r 
by a central diaphragm, which may or may not be cast solid w.th 


jecting horns of the moving 
details of the piston rod and piston. 


the rod, into two passages O and O', which serve alternate ly 2 n 
steam and exhaust passages to the two ends of the cylinder. Th 
upper end of the rod N is made in the form of a ball-and-socket 
joint, and the two passages O and O! with the diaphragm between 
issue through the side of the piston rod through ports R to a 
slide valve-box S. (December 24, 1580), 


5450. Mechanical Carriage: W. E. Gedge, Lon- 


don. (£. Autef, Lussac, France), (2d.)—The vehicle is driven by 
springs. (Protection not allowed, December 29, 1880). 

5469. poouasineg. &c.; F. Wirth, Frankfort-on- 
the - Main. . Gallas and H. Aufderheide, Kaiserslauten, 


Germany). (8d. “ Figs.|\—The improved apparatus consists of 
a@ moulding machine and of an accessory machine for fitting the 
mould boxes exactly to one another. The moulding machine con- 
sists of six principal parts; (1) a press apparatus actuated by 
special mechanical gearing; (2) a carriage carrying the moulding 
box and with apparatus for loosening the patterns; (3) the appa- 
ratus for turning the mould box and pattern plate; (4) the press 
frame with the skimming apparatus ; (5) the movable press cover 
with box for coarse sand; (6) the case for fine parting sand with 





automatic sifting apparatus. The moulding is effected in the 





following manner: The half box is fastened by clips upon the 
pattern plate, and the press frame is then drawn forward over 

the box, and sufficient parting sand is sifted over the face of the 

pattern, The coarse moulding sand is then filled in and the press 
cover and block is drawn over the top of the open box. By the 
rotation then of gearing the press table carriage and moulding 
box are forced upwards against the press block, and the moulding 
sand is thus rammed into the box. After the ramming all the 
parts are loosened and the carriage becomes free, and is moved 
from underneath the box, the skimming apparatus smooths the 
back of the mould and the box is turned upside down. The 
carriage is brought under the box again to support it, and the 
pattern plate is unbolted from the face of the box and drawn away 
when one half mould is completed. The specification contains 
sixteen claims. (December 29, 188). 


1881 
Limelight Lamps: A. M. Khotinsky, St. 

» Russia. (6d, 8 Figs.)—The light is develop d 
‘ime or similar material in « flame of liquid or 
gaseous carburetied hydrogen fed with oxygen. In the examples 
xiven in the drawings, the carbon stands vertically over the 
burner, which has two orifices, one for the hydro-carbon and one 
for the oxygen. A lamp for submarine use is also described, 
(January 4, 1881). 

65. Electric Lighting: P. M,. Justice, London 
(4. C. Spalding, Boston, USA.) [td. 1 Fig.jJ—Consists of a 
system of lighting towns by groups of elecwic lights massed 
together in elevated positions, the groups being subdivided into 
lesser groups, each sub-group being in a circuit distinct from and 
independent of the others, and the lights composing each sub 
group being so arranged as to be interspersed with the lights of 
other sub-groups. (January 6, 1881) 

71. pees Bottles, &c.: T. Marshall, London. 
(6d. 10 Figs.}—The side of the bottle has a lidor manhole and 
cover to facilitate the cleaning of it. (January 6, 1881), 


78. Dynamo moetste Machines for miesteto 
Lighting: J.E. H.Gordon, Dorking. (' 
The machine consists of electro- magnets carrie r by ro Mating 
wheels past other magnets fixed to the traming, and is of the type 
of Siemens’ alternate current machine. (January 6, 1581). 


79. Chronograph: A. M. Clark, London. (4. / 
Eisen, Geneva). (8d. 12 Figs.}—Consists chiefly in mechanism for 
actuating double hands resembling “ split seconds,’ which may be 
arrested independently of one another, be made to mov 
togetherat will. (January 6, 1881). 


88. Breechioading Firearms, &c.: A. M. Clark. 
London. (L.N. Valasse Paris). (8d. 15 Figs.}—Has for obje« 
(1) to prevent dust from interfering with the breech mec han. ni 
(2) to protect the marksman’s eyes from the effect of a burst ca 


27. 
Petersbur 
by a pencil o 


or 


ridge; (3) to effect the automatic lubrication of the brece! 
mechani-m; (4) to cause the hammer to rebound to half cock ; | 
to enable the parts to be readily mounted and dismounted. Pa: 


of the hammer a and breech block d are made with striated faces 





to grind any particles of dust that may engage with them. The 
hexagon pivot 2 of the side lever carries an arm / slotted to 
receive a pin A atthe underside of the block d; & is the trigger 
plate, m the sear spring, the man spring, and o the side lever 
spring. The joint between the barrel and the breech block 

closed by a shield a'. The rear end of the barrel has a sn 

groove e which corresponds with a groove in the front face of the 
shoulder 6, extending forwards under the shield a! for the escape 


of gases from a burst cartridge. The lubricant is contained in 


the pivots of the hammer and of the side lever, but the details are 
not shown in the illustration. The rebound of the hammer to 
half-cock is effected by an inclined shoulder g which meets the 
nose of the trigger, when the hammer strikes the striker, and 
causes it toslip into the notch p. The cartridge has a nd 
grease wad to clean the barrel. (January 7, 1881). 


92. Apparatus for Embossing, &c.: T. J. Palmer, 
Fulham, and C. F. Dietrich, Dalston, Middlesex. 
(10d. » Figs. ]—Re lates, firstly, to the production of printing and 
embossing rollers designed for embossing and for pr nting on 
embossed materials adapted for mural decoration, book covers, 
and other uses Secondly, to the continuous printing of any 
required number of colours cn embossed fabrics and materials. 
(January 8, 1831), 


95. Apparatus for cooking : and Protecting the 
Points of Railway Sidings . Pinkerton, Larne, 
Ireland. [(d¢. 6 Figs.}—Describes — arrangement of locking 
and — cting such points on railways where the staff system is 
used, by enc lc sing the hand lever in a box, arranged to be opened 
only by means of the staff or equivalent, and so that such staff 
cannot be withdrawn when the door of the box is open; als 
arranging the lever within the box, sothat the door cannot be 
closed except when the points are clear for the main line. 


BECK 








(January 8, 1881), 
98. Steam Generators: S. and J. Dawson, 
Mossley. [(d. 1 Fig.}—The illustration shows a Lancasbire 


builer modified 
water heater 


according to the invention. In the flue a is a 
d traversed by a pipe eto convey air to the gases 


ae ea 























The entrance to the air pipe is provided 
i, which is closed as the door p is opened, and which, 
after the door is shut, gradually rises under the control of the dash- 


just behind the bridge. 
with a valve 


potm. (January 8, 1881). 


99. Separately Securing under Lock the Corks 
and Stoppers in Bottles, Decanters, &c.: T.Burns, 
Wolverhampton. [(d¢. 16 Figs)—A clip round the bottle 
neck carries an arm which can be locked over the stopper 





(January 8, 1881.) 
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103. Ventilating and Working Mines, and Utilis- 
ing the Gases Obtained from Mines: J. W. Hack- 
worth, Darlington, [lid 22 /igs.}—The mine is to be 
worked slightly above atmospheric pressure by air carried into it 
by an arterial system of mains, aud the impure air, together with 
the firedamp, is to be emitted by another system of mains with 
collecting branches running along the roofs and into each “ goave’ 
and blower. The tiredamp and carbonic acid are to be collected 
in reservoirs, and the pit is to be illuminated by gas and white- 
washed to make it comfortable for the miners, (January 8, 
1881) 

109. Apparatus for Lowering and Detaching 
Ships’ Boats: J. H. Barry, London. [(d. 12 Figs.j— 
By the proposed apparatus the boat is instantly released, either 
automatically or by hand, immediately it is water-borne. The 
boat is lowered by its falls being brought down in a line with the 
davits through leading blocks. From thence the falls are taken 
round grooved sheaves and rollers, and are then brought back 
under a suitable brake. The sheaves are so connected that one 
eannot revolve without the other. To disengage the boat a hook 
is pl wed at each end, such hook consisting of a standard and a 
moving arm, and comprising a jaw that is opened by a float 
that operates @s sOon as the boat is water-borne. (January 8 
1331). 

110. Simplifying the Operations for Perforating 
Jacquard Cards, &c.: T. G. Lomas, Manchester 
(6d. 5 Figs.}—Has for object to supersede the operations per- 
formed by the designer, reader in, and card cutter to a great 
extent, and has reference, firstiy, to the perforation of Jacquard 
cards for those patterns or designs which can be divided into 
such longitudinal sections as may be required in other patterns or 
designs, It consists principally in repeating the lines of perfora- 
tions from one index on to several Jacquard cards in a direction 
transverse to that in which they appear originally on the index 
The squares of the designs are taken in such rotation by the 
reader as to place the pattern upon the index card transversely, 
Secondly, to so governing the action regulated by certain perfora- 
ions in another set of cards, that the results shall be a compound 
pattern harmonising tog¢ r the two distinct patterns, such as 
ground and figure, or otherwise, by means of a harmonising 
machine, (January 10, 1581) 


113. Machinery for Twisting or Doubling Yarns 
or Threads: J. Farrar, Halifax. (6d. 4 /igs.j)—Is 
for improvements on Horrocks and Whalley’s doubling 
winding frame, Patent 2459 of 1877. When one of the ends breaks 
the balanced lever a rises, and its inclined end 0 falls into the path 
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one of the projections E E « 1 B, and forces it to rise 
» the sy; nd di n to the rest, where it stays out of gear, 
opping the rotation o! t viinder A, (January 10, 1581). 





120. Apparatus for Working Railway Switches 
and Signals: J. T. Bucknill, Cockcrow - Hill, 
Surrey. [d. 18 /igs.)—The switches and signals are operate i 
by bydraulic power, (January 10, 1881). 


121. Furnaces for Metallurgical Purposes, &c.: 
W. P. Thompson, London. (/. G, McAuley, Denvers, Colo- 

ido). (8d. 7 Figs.j—Broken or partly crushed coa 1 is placed in a 
hopper, and fed to rolls in which it is pulverised. The pulverised 
material passing from the mills is discharge diuto a conical casing, 
where it is commingled with the air, and forced into the furnace 
by an air blast or blower, (January 11, 1831) 


122.* Guiding and Controlling the Ascent and 
Descent of Captive or Stationary Balloons: T 
Martin, Guildford. (2¢.)—The balloon is passed up a guide 
rope attached to the earth at the bottom and toa second balloon 
atthe top, The upper bailcon has also guy ropes. (January 11, 
1881). 


123. Fastening Tubular Handles to Culinary 
Vessels, &c.: F. Ryland, West Bromwich. [4¢. 
1 Fig \—A hollow boss is cast on the saucepan and the wrought- 
iron handle inserted into it. Inthe inside of the boss are grooves 
or indentations into which parts of the handle are forced by a 
special tool, See No, 4367, ENGINEERING, June 10, 1881. (January 11, 
1881), 

124. Self-Acting Apparatus for Raising or Forc- 
ing Beer, &c.: H. Meinecke, Breslau, Germany. 
{zd.]}—The pressure in the water mains operates anair-compressing 
engine which delivers air into the beer barrel, forcing it to any 
required height. (Protection not allowed, January 11, 1881). 


125.* Gas Engines: H. J. Haddan, London. (// 
Nix and C, 0, Heibig, Lindenau-Leipsig, Saxony), (2d.]—The gas is 
produced by electrolysis froma current given off by a dynamo 
machine driven by the engine itself, (January 11, 1881). 


127. Reévolving Shutters: J. Stones, Ulver- 
stone, T. Kirby, Barrow, and E, Phillips. Ulver- 
stone. {[8d. 11 /igs.—Has reference (1) to automatically sup- 
plying the working parts with lubricant from oil chambers fitted 
on the revolving shutter shaft or near thereto, and (2) to the 
application of one or more friction rollers working in helical or 
spiral grooves on the ends of the revolving Shutter shaft for the 
purpose of causing the shutters to revolve with less friction and at 
the same time to hang vertically. (January 11, 1881). 

128.* Fastening for Box Lids: W. H. Chase, 
London. [4¢. 5 /igs.}—Is a light metal clip fastening appli- 
cable to cigar boxes. (January 11, 1881), 

130.* Pail for Water and other Closets: W. 
Martin, Manchester. (2¢.)—A pipe from the bottom of the 
pail leads the liquid contents to the sewer, (January 11, 1881). 

131. Valve for Steam Engines. &c.: J. N. 


Rowe, Rockland, Main, U.S.A. [(d. 7 Figs.}—t{s for 
supply and cut-off valves particularly applicable for steam 





steering engines, 


2 The arrangement consists of a cylindrical 
casing A, 


from the periphery of which lead two passages 
B to the top and bottom of one cylinder and two pas- 
sages C to the top and bottom of the other cylinder. Within 
the casing there is a cylindrical ring Eforming the controlling or 





cut-off valve and provided with ports in its periphery correspond- 
ing with the ports of the admission valve J, in which two steam 
ports K L are shown and one exhaust port. The interior of the 
valve is divided by a diaphragm P into two chambers, R being 
for steam and 8 for exhaust. The valve J is worked by the 
spindle T, which is operated from the steering wheel, and the valve 
E is connected toa moving part of the engine. The valve J has 
a certain rotary travel within the valve E. (January 11, 1881). 


132. Building Harbours, Breakwaters, Forts, 
Lighthouses, &c.: S. Lake and T. W. Taylor, West- 
minster, [6¢d. 7 Figs.}—\Instead of making a foundation and 
erecting the pillars of the structure in the position they are to occupy 
when finished, monoliths of any size are built io still water or on 
land, and are floated into position, where they are submerged and 
worked down into the sand or other bottom. The monolith is 
built within a double casing that is shown in detail in the drawings, 
(January 11, 1881). 

133. Apparatus for Supporting and Guiding 
Caissons or Gates used for Opening and Closing 
Docks or Basins, &c.: S. Lake and T. W. Taylor, 
Westminster. [(d. 3 Figs.j—Relates to caissons or gates 
which are moved endwise in and out of a recess or chamber, and 
consists in providing a series of anti-friction rollers at the top of 
the recess, against which rollers the top of the caisson or gate 
bears. (January 11, 1881). 

134. Tools and Tool-Holders: J. M. Bibbins. 
Williamsport, Penn, US.A. [6¢. 6 Figs }—One form of 
toul is broad, flat, and thin, and the holder is equare with a flange, 
or raised edge, which keeps the tool from slipping sideways. 
Relates also to a method of keeping tools from slipping back, this 
being done by serrating the tool and the holder, (January 12, 1881). 


137. Apparatus for Withdrawing and Returning 
the Plugs of Urinals, Closets, &c.: J. Reffittand W. 
Irwin, Leeds. [6¢. 2 figs.)}—The plug is raised by the motion 
of a hollow ball at the end ofa lever. Water is fed into the ball 
until the weight is sufficient to overcome a fixed resistancc and 
raise the plug, which is maintained up until the contents of the 
ball have run out. (January 12, 1881). 

141° Kilns for Burning Limestone: J. Briggs, 
Clitheroe, Lanc. (2d¢.)—The lime and fuel are fed through 
openings around a short chimney at the top of the kiln. (January 
12, 1881). 

144.* Manufacture of Waterproof and Vermin- 
proof Fabrics: W. R. Lake, London. (J. M, Lam, 
New York). [4d.]—The articles are treated with a solution of fatiy 
matter and hydrocarbon gums in hydrocarbon solvent, (January 
12, 1881). 

145. Devices for Covering Water-Closet Seats: 
Ww.R. e,London. (4. Bonnefond, Paris). (6d. 9 Figs.) 
—Claims * the adaptation to a water-cluset seat of a hygienic and 
protective sheet cut out or perforated according to the outline of 
the seat hole, so that the central portion remains connected with 
the outer portion by small strips or pieces until a person sits down 
thereon, and is then partially disconnected, so that it drops into 
the }an or basin in the proper position to prevent contact there- 
with.” (January 12, 1881) 

146.* Apparatus for Heating Feed Water for 
Steam Boilers, &c.: R. Cundall, Thornton, Yorks. 
[2d.j—The feed water passes through pipes surrounded by exhaust 
steam. (January 12, 1881). 

147. Apparatus for Securing or Locking-up the 
Contents of Bottles, &c.: J. Betjemann, London. 
[sd. 11 Figs.}—The combination includes a cap or cover, a clip 
and a lock, and is fixed to the bottle neck. (January 12, 1881). 

148.* Venetian Blinds: J.Friborg.London. ([20.) 
—The ends of the laths engage with the threads of two vertical 
screws by which they are operated. (January 12, 1881), 

149.* Rowlocks for Boats: S. S. Hazeland, St. 
Sampson’s, Cornwall.: [(2¢)—The oar has a cross-pin 
which drops into bearings on a crutch rowlock and lies therein. 
The oar cannot be feathered. (January 12, 1881). 

150. Apparatus for Propelling and Retarding, 
or Repelling Carriages, &c.: R. C. Nicholl, Streat- 
ham. [6d. 6 Figs.j}—The object is to cause the weight of the 
carriage itself, and of the passengers thereis, to assist in pro- 
pelling, retarding, or repelling the carriage. Each spring is 
attached toa sleeve on the axle, the weight of the carriage bearing 
on the axles either in front or in rear of a vertical line drawn 
tbrough the centre of the axles, (January 12, 1881), 

152.* Electric Batteries: J. A. Lund, London. 
[2d.)—One element is zine lying in mercury, and the other a 
mixture of oxide of manganese and carbon, (January 12, 1881). 


153. Electric Lamps: A. Muirhead and J. Hop- 























einaon, Wiestantnater. (6d. 
elevation and plan of thelamp. Fig. 3 shows i 

brake gear. The upper carton C is curried by tee bolas bad 
which is cut a screw-thread B, engaging a similar thread in the boss 
of the wheel F. D is a key-way or *-screw of infinite piteh,” which 
keeps the holder from revolving. In operation, as the upper carbon 
falls, the wheel F is caused to revolve by the screw A. and rotates 
the pinion G and the brake-wheel H. ‘The brake-wheel is con- 
trolled by an electro-magnet on a shunt circuit acting against a 
spring, which, when the resistance of the arc increases, is over- 
= and eS — aa the wheel. In Fig, 3 the toothed 
wheels are replaced by a brake disc provi i 2 - 
ing in fluids. (January 12, 1881), ye 


154. Manufacture of Iron and Steel, &c.: J. 
Hugegett, London. [(4d¢.)—Claims the application of 5 soe 
a bath of molten metal by means of an iron pipe directed obliquely 
downwards on to the metal and through the oxide on the surface, 
so that the steam is brought into contact with the metal and 
circulation in the bath maintained, and so that the silicon is first 
eliminated from the carbon; the carbon which remains being 
brought to the desired point afterwards. (January 12, 1881): 


155. Tools for Cutting Grass, Pruning, &c.: I. 
Whitehouse, Cannock, [6d. 8 Figs. Relates partly to 
tools with a long staff, and a connecting rod from the moving 
ro to the user's hand for pruning trees, &c. (January 12, 

. 


156. Furnaces or Apparatus for the Combustion 
of Fuel: J. H. Johnson, London. (i. Perret, Paris), 
[6d. 3 Figs.}—Is for burning dusty and pulverulent materials. 
The fuel is spread in a thin layer upon the shelves I I and is ignited 


5 Figs)—Figs. 1 and 2 are 
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by lighting a fire upon the firegrate J, which fire is maintained 
until the materials upon the beds I are thoroughly alight, where- 
upon the fire is discontinued and the process of combustion pro- 
ceeds on the shelves only, (January 12, 1881). 


158. Producing Architectural Ornaments in 
Hollow Relief from Rag, Wood, &c.: L. A.Groth, 
London. (24.)—The articles are made from pulp, chalk, and 
— pressed into moulds and backed with cloth. (January 4, 

$81). 


160.* Carriages for the Receipvt of Appliances 
for Facilitating the Extinguishing of Fires: R. 
B. Butcher, Frome. [2¢.)]—The vehicle is suitably arranged 
to carry ladders, hose, &c. (January 13, 1881). 


161.* Apparatus for Regulating the Tension of 
Fabrics during Bleaching, &c.: W. Birch, . 
(2d.]—Refers to Patents 2610 of 1870, 84 of 1877, and 4368 of 1877, 
lo prevent the fabric being delivered too fast by successive rollers 
it is passed after each feeding roller over a regulating roller carried 
in slides or by arms on a rock-shaft. When the fabric hangs 
slack the regulating roller rises and partly lifts it off the driving 
— which thus loses part of its power to propel it. (January 13, 

881). 


163. Dumping Boats or Scows: H. E. Newton, 
London. (NX. Barney, Bergen Point, New Jersey, U.S.A.) [6d 
5 Figs.}—'lhe boat is composed of two ends united by a framing 

















and two dumping pieces A A. Fig. 1 is a cross section through 
one end, and Fig. 2 cross section through the middle,showing 
the parts as they appear in the act of dumping. (January 13, 
1881). 


164,* Glazing Roofs: J. Mellowes, Sheffield. [2.) 
—The rows of panes are connected together by strips of lead. 
(January 13, 1881). 


165. t-Cleaning Machines; J. H. Johnson, 
London, (W. McArthur, Philadelphia, USA.) [6d. 3 Figs.J— 
Comprises a number of flexible beaters’ on a revolving shaft, a 
beating bed of steam-heated pipes, and a revolving brush, (Janu- 
arv 13, 1881). 

166. Stoppers for Bottles, &c.: J. Wilkinson, 
York. [4d 8 Figs.)—Describes a cap secured by bolts or hooks 
passing through holes and notches in an external flange around 
the bottle mouth, and a dise to revolve on the stem of the shaping 
tongs to form the said flange. (January 13, 1881). 
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167. Packing for Stuffing Boxes, &c.: C. 4. May- 
nard, Lonaon. (/. Walton, Lyons, France). 4d.) ~A com 
position is prepared from oxidised oil, 16 parts; New Zealand 
gum, 1 part; and resin, 4 parts, and is spread in sheets or strips, 
January 13, 1881), 

168. Piston Rod Packings: H. J. Haddan, Lon- 
don. (C. C. Jerome, Chicago, IU, USA) [6d. 5 Figs.) -B is 
the stuffing-box, D the g'and, G the packing cone with the collar 








H seated within the annular groove I; ii are metallic packing 
rings provided with flat annular bearings on their opposite sides 
and formed with a single lap joint. (January 13, 1881). 


169. Machinery for Planing and Smoothing 
Wood by Revolving Cutters: G. Richards, Man- 
chester. [ls. 27 Figs.)—Relates to mechanism for planing 
aud finishiug hard woods, and also to machines for grinding and 
preparing the edges of the cutting tools used, The wood is fed 
between rollers N N to the cutter head in front of which there is a 
pressure bar a, and a spring bar c, which is raised by the wood in 
us passage. To feed the wood by hand the ends of the table are 
raised to the level of the top path of the circle described by the 
cutters, By placing one of the tables below this line the cutters 
act on the underside of the wood. To produce work ready for 
varnishing and polishing without the aid of handwork, a combina- 





m of revolving and fixed cutters is employed, the fixed cutter 
being set at right angles to the face of the wood firmly clamped 
in @ rectangular box resting on a strong spring, and being pro 
vided with acutting edge resembling the ordinary hand scraping 
tool. Cutters of the usual thickness are ground by a revolving 
wheel, whose spindle is at an angle to the edge of the cutter, and 
which produces a flat edge instead of a concave one. The scrap- 
ing tools are ground by two wheels followed by a steel tool with a 
round face. Various other arrangements for grinding cutters are 
described (January 13, 1881). 


170.* Trueing-up and Finishing Round Bars, 
R and Tubes, &c.: W.H. Brown, Sheffield. (2d) 
~The rods from the reeling machine are received in grooved 
rolls, which act on the rod without stopping its rotary motion, 
(January 13, 1881). 


171. Furnace Bars: C. Whitfield, Newcastle. [6u. 
5 Figs.}—The bars are constructed in one length from front to back, 
the front portion consisting of two or more bars of ordinary section, 
jvined at a certain distance from the front, and forming one 
a bar for the remaining portion of their length. (January 13, 
1881), 


172.* Drying of Cloth: W. Lloyd Wise. West- 
minster. (/. Varinet, Paris). (4d. 2 Figs.)—The cloth is fed 
into the drying chamber, and passes backwards and forwards 
over rollers, and is finally delivered outside again to be plaited. 
(January 13, 1881). 


173.* Manufacture of Waterproof and Vermin- 
proof Textile Fabrics, &c.: W. R Lake, London. 
(0. M. Lamb, New York). [4d.]—The solution employed is gutta- 
percha or similar gum dissolved in benzine, with the addition of 
common salt and sulphuric acid. See 144 above and also 2880 and 
= of 1880, in ENGINEERING, February 18, 1881. (January 13, 
1 ). 


174.* Enife for Preventing Waste in Paring 
Fruits and Vegetables: J. Briggs, Leeds. [2d.)—The 
blade is bent to a segment of a circle to fit the contour of the fruit 
(January 13, 1881). 


175.* Apparatus for Heating, &c.: R. Jackson, 
Leeds. (2¢.]—A workman's can has an appliance at the bottom 
to holda lamp, (January 13, 1881). 


176. Hand Stamps, &c.: G K. Cooke and E. 
Hurles, London. (£. Gumbs, New York). (6d, 10 Figs.)— 
Nelates to the reversing or rotating mechanism for hand stamps 
wherein the stamp plate when not in use lies against the inking 
= the under portion of a stationary frame. (January 13, 
1381), 


178. Sifting Apparatus: C. Pieper, Berlin. (4 
Nagel and R. Kaemp, Hamburg. {6d. 4 Figs.)}—The object is to 
allow products of different degrees of fineness to be obtained by 
one sieve without altering the size of mesh, and is based on the 
fact that the sifted product is finer in proportion as the sieve ig less 
forcibly shaken, and as its angle of inclination is increased, and 
also as the operative surface is reduced. The sieve is shaken by 
the tappets n, the depth that it can fall after each rise being regu- 
lated by the position of the adjustable cross buffer beam 6. The 
inclination of the sieve can be varied as indicated in dotted lines, 


Y 








No 


the material to one side. 





and it can also be tilted to throw 


(January 14, 1881) 

179.* Preserving Food, &c.: E. Jackson and J. 
Kershaw, London. (2¢.]—The meat is reduced to a tempera- 
ture slightly above freezing and wrapped in cloth or paper and 
finally packed in air-proof boxes, (January 14, 1831), 


180. Gas Engines: W. Foulis, Glasgow. [10d. 
18 Figs.J—The object of the invention is primarily to construct 
gas engines so that the gaseous mixture is compressed in a pump, 
from which it is allowed to flow directly or through a regenerator 
into a cylinder, and this mixture being there ignited as it enters, is 
expanded at a pressure practically equal to that of the pressure in 
the pump until the supply is cut off. The cylinder is similar to that 
described in Patent 2422 of 1880, Fig. 2 being a longitudinal section 
of its rear end, Fig. 1 a transverse section in line 1, 2, Fig. 2, and 
Fig. 3 a horizontal section in line 3, 4, Fig. 1. The mixture of gas 
and air is drawn into the pump through ordinary valves and is 
forced therefrom through the layers of wire gauze D into the 
annular space E, which is formed between the interior of the inlet 
passage at ¢ and the pluge*. A small pipe g, furnished with a 
valve closing on the forward stroke of the pump, leads from the 
compressing pump and terminates in a nozzle g? in the passage G. 
Soon after the pump begins its compression stroke the mixture is 
discharged from the jet nozzle g* and is lighted by the igniter H, 
consisting of a cap of platinum heated internally by a jet of gas and 








air as deacribed in 4843 of 1878. As the pump pressure increases 
the flame lengthens out until the mixture of air and gas enters the 
cylinder from the pump when the said flame is of sufficient 
length to reach the passage F and ignite the mixture entering 
the cylinder, which continues to burn steadily during the whole 
time of its admission. The exhaust valve I is worked by the 
tappet from an eccentric. A knob of fireclay or asbestos R is so 
placed in the cylinder that the flame of the gaseous mixture 
coming in contact with it rapidly heats it to a sufficient tempera- 
ture to ignite the mixture as it comes to the cylinder, after which 
the supply to the igniter H may be cut off. The specification 
further relates to the combination with a gas engine of a regene- 
rator to heat the entering gases; to an arrangement for governing 
the quantity of explosive mixture admitted to the engine; also to 
a valve for admitting the regulated quantities of air and gas to the 
pump and to the igniter jet; also to means for starting an 
engine such as above described by a series of explosions. There 
are fifteen claims. (January 14, 1881). 

181. Husking Rice, &c: J. H. C. Martin, Wal- 
thamstow. {[6¢. 2 Figs.)—Claims the employment of a 
cylinder revolving upon a horizontal axis and provided with a 
frictional surface in combination with a plane or curved surface. 





with an elastic or yielding covering. The grain is fed from the 
hopper a on to the travelling elastic band e by which it is carried 
to and held against the stone or emery-covered cylinder /. 
(January 14, 1881). 


Metallic Compounds or Mixtures, &c.: H. 
Hutchinson, Dulwich. ([4¢)]—Various substances are 
mixed with sulphur to obtain coloured compounds that will run 
ata moderate temperature, such as iron pyrites, oxides of metals, 
burnt clay, slags, glass,&c. The product is available for statuary 
and may be cast in gelatine moulds. (January 14, 1881). 





183.* Apparatus for Simultaneously Fastening 





and Unfastening Railway Carriage Doors: A. Ross 
and 8S. Palm-r, rne, Antrim. [24.)—The doors are 
secured by bo.ts or levers atiached tu rods running the length of 
the train. (January 14, 1881). 


185.* Furnaces for the Manufacture ofIron and 
Steel: G. Love, Lanchester, Durham. 2d.).—The 
outlet flues are arranged close to the door to prevent the cold air 
reaching the metal. (January 14, 1881). 


186, Self-Countersinking Wood Screws: A. M 
Clark, London. (J. Ectford, San Antonio, Texas, U.S.A). [6d" 
6 Figs.) -The underside or bevel of the screw head has a series of 
cutting edges alternating with interspaces or notches, said notches 
filling the circuit of the screw head and increasing in width and 
depth from the shank to the crown. Such screw heads are made 
by forcing them while hot into dies. (January 14, 1881). 


187* Masting and Rigging Boats, &c.: A. M. 
Clark, London. (/. McLeod, New York), (2d)]—The mast is 
fastened toa fore and aft rock shaft in the boat, and heels over in 
a squall against the influence of a counterweight. (January 14, 
1831). 


188. Sewing Machines: J.C. Mewburn, London. 
(BE, Antoine, Fourmies, France), [4d. 1 Fig.}—Consists in con- 
structing machines which have a circular action of the presser 
foot, and work with waxed thread with means for heating the 
shuttle thread. (January 14, 1881). 


189. Taps or Valves for Beer: J. K. Starley 
Coventry. (6d. 8 Figs.) —The tap is permanently fixed in the 
barrel and consist of two tubes, one inside the other, both fur- 
nished with holes which may be turned to correspond when it is 
required to draw the liquid. The handle is screwed into the inner 
tube after the barrel is set in position. (January 14, 1881). 


190. Treating Caoutchouc and 'Gutta-Percha: 
E. Edmunds, London. (¢. Mf. Mowbray, North Adams, Mass., 
U.S.A.) [4d¢.)—The gums are mixed during the early stages of 
manufacture with naphthaline, by which it is said their primitive 
character is kept from deterioration during the various operations 
to which they are subjected. (January 14, 1831). 


191. Looms, &c.: J. Northrop, Millholme, Skip- 
ton. [6d. 5 Figs.J)—Relates, firstly, to improved shedding 
motions for giving less pressure on the warps, and making the 
shed without touching the going part of the loom; also for allow- 
ing of reversing the shedding motion when the loom is working, 
and making it easy to find the pick when the weft is broken, and 
for allowing of weaving with two shafts up and down without 
altering the speed for either plain or fancy fabrics. Secondly, to 
means by which rotary motion may be given to rotary circular 
shuttle boxes containing series of shuttle chambers in the order 
desired, allowing the skipping of one or more of the shuttle 
chambers in the selection of the shuttle chambers brought into 
use, by which means two colours can be placed in single pick, or 
three. six, or eleven colours if required, whilst the loom is work- 
ing. or five, seven, or nine can be placed with single or double 
picks at the same time, it being possible to find the pick without 
removing the shuttle from the chamber. The details whereby 
these effects are accomplished are too elaborate for description 
bere. (January 14, 1881). 


192* Apparatus for Spinning and Doubling 
Cotton, &c.: J. Mounsey, Bolton, Lanc. (2¢.)—Con- 
sists in an improved method of constructing bolsters of flyer 
frames, the outsides of the said bolsters being provided with rings, 
w.ashers,and collars for supporting the bobbins and regulating the 
drag. (January 14, 1881) 


193. Driving, &c., Machinery for Printing Calen- 
dering, and Finishing Textile Fabrics: W. Mather, 
Salford. (Shaeffer, Laiance and Co., Lutterbach, Alsace). (6d. 
3 Figs.)}—Is for a motion to drive finishing machines at any 
required varying speed. The mechanism appears to be the ordi 
nary differential or jack-in-the-box motion somewhat modified; 
b, c, d, d are the four bevel wheels that go to make up the usual 




















differential motion. two of them, dd. being carried by the spur- 
wheel ¢ which cun be rotated at any speed within limits in either 
direction by the pinion /¢, which is actuated by a friction bowl 
and disc notshown. (January 14, 1881). 


194.* Machinery for Manufacturing Cakes, Bis- 
cuits, &c.: W. R. Lake. London. (J. 1. Mitchell, Phila- 
delphia). (4d.|—The essential features are: _(1) Provision for sepa- 
rating the pan table from the dough chamber; (2) imparting to 
the pan conveyor intermittent motions of different extent; (3) pro- 
viding the dough chamber witha piston to alternately force and 
stop the flow of material; (4) an automatic stop motion to operate 
when the piston has made its full stroke. (January 14, 1881). 


195. Close Stoves: H. Doulton and W. P. Rix, 
London. [lid 17 Figs.}—Relates to several varieties of heat- 
ing stoves, one arrangement having a series of separate superposed 
rings, forming chambers containing the smoke and air passages. 
(January 14, 1881). 


197. Treatment of Saccharine Liquids, &c.: W. 
R. Lake, London. (@. 8. Boomer, New York). (6d. 3 Figs. J— 
The liquid or substance is forced through a series of independent 
pipes open at both ends surrounded by a jacket into and through 
which steam is passed, the raw liquid or materia! being delivered 
into the first pipe, and passing out of its discharge end into a reser- 
voir which communicates with the receiving end of the next pipe, 
and so on through the series. (January 14, 1881). 


198. Self-Binding Apparatus, &c., of Reaping 
Machines: E. G. C. Bomford, Fladbury, Pershore, 
and H. J.H. King, Newmarket,Glos. (87. 16 Figs.j— 
Refers to Patent 5297 of 1878, and is to regulate the binding opera- 
tions, so as to render the successive sheaves more nearly alike, 
and to provide means to work in conjunction with the ordi- 
nary sweeping and tilting rakes for gathering the successive 
portions of the crop to one side of the platform. The follow- 
ing is the substance of the claims: (1) The combination 
of sheaf-binding mechanism with parts that are acted on 
by the weight of the portions of the crop, so as to control the 
binding operations. (2) The combination of parts for adjusting 
the position of the binding cords on the sheaves in relation to the 
centres of gravity thereof. (3) The arrangement of parts for 
regulating the quantity of cropto forma sheaf. (4). The combina- 
tion with the shaft of the sheaf-binding mechanism of engaging 
and disengaging gear. (5) Apparatus for compressing the sheaf. 
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(6) Constructing the rakes of self-raking machines with movable 
prongs. (7) Moving the said prongs by gearing to impart a 
transverse motion to the crop, (8) The application of a front 
platform hinged at its front edge near the cutter bar. and arranged 
to be inclined upwards atintervals. (January 15, 1881). 


203, Stop Valves: J. Dewrance and G. H. Wall, 
London. (5d. 16 Figs.)—The object of the invention is to 
apply to stop valves and check valves a seat that can be renewed. 
To this end a cage is constructed, consisting of two rings connected 
by bars and on the inside of the lower ring is formed the seat of 
the valve. The outside of the same ring is arranged to form a 
tight joint on the diaphragm of the stop valve. The cage is forced 
down on to the diaphragm of the stop valve by the upper ring 
either by screwing it into the body or by arranging it so that the 
cover will put sufficient pressure upon it. The invention further 
relates to the stuffing-boxes. (January 15,1881). 


204. Brake Gear for Locomotives, &c.: B.Lefe 
bure, London. [d. 5 Figs.)}—Weighshafts are suspended 
to the body of the vehicle between the blocks of each wheel. 
Fastened on them are levers connected by rods to the brake blocks, 
said levers being of such lengths and so arranged that the 
power exerted is the same on all the blocks. (January 15, 1881), 


211. Sizing, Drying, and Warping or Beaming 
of Worsted, Wool, &c.: C. Anderson, Leeds. [(id 
1 Fig.}—The warp from the roller a passes between the two india- 











rubber covered rollers cc, the lower of which runs ia a trough of 
size. and passes to the revolving drying frame fand drying rollers 
Si s*, and thence to the beaming frame A. (January 15, 1881). 


212.* Revolving Flats for Carding Engines: J. 
Waterhouse, Bolton. (2d.)—To enable revolving flats to be 
set there is substituted for the hollow end that corresponds to the 
circular slide two eccentric studs attached to the flat. On the studs 
is placed a tube with projections on one end, which are driven into 
: metal plate screwed to the end of the flat by a nut. On the first 
tube is placed a second to act asaroller. (January 17, 1881). 


214.* Firing and Working Furnaces for Pottery: 
H. Tooth and A. Wilson, Middlesbrough. (2.)— 
rne articles are burnt exposed in kilns fired with gas. (Jaauary 17, 
1881). 


215.* Machinery for Boring, Chasing, and Fac- 
ing Taps, &c.: 8. Sutcliffe, Halifax. [2d.) - Comprises 
a rotary spindle for carrying the tools, and a revolving dise with 
jaws for the work. (January 17, 1881) 


217. Apparatus for Collecting and Separating 
the Cinders and Ashes from Firegrates: T. H. 
Williams, London. ['id. 6 Figs.j—Consists of a grating 
over a box, the whole being arranged to fit under a domestic fire- 


place. ‘The grating is made by parallel knives, and suitably 
haped biocks ies, aad the bars are hollow. (January 17, 
1831) 

219.* Machinery for Digging Land: W. E. 


Crossby, Chelmsford. ([4¢. 2 Fiys.)—The digging tools 
are attached to and worked by a traction engine, and consist of 
tines, forks, or spades, which by gearing are caused to move up 
and down and to turn over the earth. (January 17, 1881). 


221. Apparatus for the Manufacture of Vinegar: 

. H. Lake, London, (0. /. Boomer and H. R. Randall, 
Brookiyn, New York). (6d. 3 Figs.)—Is for the conversion of 
suitable liquid into vinegar by exposure to the air, and consists of 
one or more series of shelyes covered with cloth, one above 
another, so that the liquid will flow from one shelf to the next 
below, after traversing the threads of the cloth and coming in 
contact with the ferment left in it from preceding liquid. 
(January 15, 1881). 


222. Purifying Hydrochloric Acid, &c.: W. 
Weldon, Burstow, Surrey, and W. G. Strype, 
Murrough, Wicklow. [i¢)—Sulphuric acid ia removed 
from hydrochloric acid by aid of chloride of calcium, the product 
being sulphate of lime, which can be separated by crystallisation 
and filtration. The purifled acid is specially applicable for the 
manufacture of chlorine from hydrochloric acid and Weldon mud. 
(January 18, 1881). 


239. Machine for Compressing and Preserving 
Ground Coffee: C. Pieper, Berlin. (4. von Hofmann, 
Augsburg, Bavaria). (6d. 3 Figs.)—The freshly roasted coffee is 
mixed with a little fat, ground, and compressed into tablets with 
1 per cent, of carbonate of soda, (January 20, 1881). 


256. Roller Bearings for Axles: W. R. Lake, 
London, (J. £. Maynadier, Boston, U.S,A.). (6d. 4 Figs.J—A is 
the outer and ¢ the inner box; E E are the rollers which are 
turned down at f for a portion of their length, and fitted within 








inner and outer hoops a 6, Between each pair of rollers an inter- 
mediate roller bearing against and corresponding to the part / is 
placed to keep the main follers apart. The end play of the axle is 
taken againstthe ball K. (January 20, 1880), 


277. Ore Separators: R. H. Brandon, Paris. (/. 
B. Hastings, J. fF. Holbrook, and R. L. Goddard, Palmer, Mass 
U.S.A.) (6d. 7 Figs.}—Relates to that class of separators in which 
the stamped ore and ore-bearing rock are separated one from 
the other by being brought in contact with a blast of air, and 
furthermore provides means for operating upon magnetic ores. 
The pulverised ore and rock is placed in the box Band falls in a 


carries the material between the pressure box R and the suction 
box H, and it first encounters a blastof air rushing up through the 
opening in box R under the opening 4 in box H, and through the 
porousapron. This current carries away part of the light non- 
metallic portion, the remainder being removed at the opening g. 
What stops on the apron is heavy rocky, and metallic matter; if 
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the latter be magnetic the two are separated in passing round the 
magnetic drum, shown in section in Fig. 2, in end elevation in Fig. 3, 
and in detail in Fig. 4. The magnetic force will Lold the metal to the 
apron until after it has passed the spout T down which the rocky 
particles fall, (January 21, 1881). 


282. Velocipedes: E. R. Settle, Coventry. [6d. 
7 Figs.J}—(1) Anadjustable step. (2) A twin pedal rubber secured 
by pins to prevent twisting. (3) An arrangement for holding the 
tail of the saddle, (January 22, 1881). 


289. Producticn of Benzaldiacetate, &c.: J. A. 
Dixon, Glasgow. (Kk. Koenig, Hochst-am-Main, Germany). 
(4d ]—Relates to the production of benzaldiacetate and certain 
substitution products thereof, and the transformation of these 
bodies respectively into cinuamic acid, and the corresponding 
substitution products thereof, (January 22, 1881). 


290. Smelting Zinc: J. Binon and A. Grandfils, 
Membach, Belgium. [2d] -The ore is mixed with reduciog 
and cementing materials and made into bricks. (January 22, 
1881). 


409. Machine for Drying Coffee, Corn, &c.: J. 
Gordon, London. (J. Stewart, Rosario, Guatemala), [6d. 
2 Figs.)—Consists of a rotating cylinder with radial partitions, 
in which are placed a series of galvanised wove wire shelves 
in such a manner as to leave a uniform opening between the 
shelves and the part tions. The cylinder is fitted with a central 
pipe provided with a feeding and discharging screw. (January 31, 
1881). 


717. Self-Acting Fastener for Doors, Window 
Sashes,and Frames: J. Woodward, Wolverhamp- 
ton. [6d. 7 Figs).—Relates to constructive details of spherical 
ball latches. (February 19, 1881). 


728. Manufacturing Magnesia, &c.: C. Pieper, 
Berlin, (4M. Sprenger, Berlin). (4d.]—Describes « method of 
manufacture of magnesia and sulphate of potassium, or of sodium, 
from sulphate of magnesium, or kiserite, or schoenite, or Kainite 
for one part, and from chloride of potassium, or of sodium, or 
camallite for the other part. (February 19, 1881), 


736. Drying and Refining Sugar: A. Sauvee, 
London. (£. Commerson, Marseilles). (4d.)—The syrup is run 
into crystallising pans, and after consolidating, is cut or broken 
up by @ special apparatus. It is then placed on shelves, and 
covered by cloths, and exposed for many hours to a powerful 
draught to dry it before itis taken to the disintegrator, (February 
21, 1881). 

760. Telephones: E.W. Anderson, Washington, 
U.S.A. (J. Gooltman, Louisville, Kentucky), [6d. 5 Figsj— 
The diaphragm B is connected by a string E to a spring F. 
The string is «a'sv coupled to a series of magnets D pro- 
jecting from the post H, which is located at the side of the 
case near one end of the helix or helices C. “In this 
construction two flattened helices are employed, their long 





sides being parallel with each other, and one being a left while 
the other is a right-handed helix. These helices are designed to 
affect the magnets between them in the same manner that a single 
coil would if it surrounded them,” The string E obliges the 
diaphragm to follow the motions of the magnets, Three modifica- 
tions are described. (February 23,1881). 


1863. Apparatus for Clipping and Shearing 
Horses, Sheep, &c.: A. M. Clark, London. (Sart- 
quandand Son, Paris). (4d. 5 Figs.J—The lever is constructed in 
two parts, connected together in such way as to enable them to be 
adjusted in either of two positions, perpendicular or parallel to the 
line of motion of the reciprocating cutter. (April 20, 1881), 

1914. Apparatus for Giving somee by the 


Exhibition of Cards or Tablets, &c.: W. R. Lake, 
London. (EZ. S. Boynton, Bridgeport, Conn., U.S.A.) [6d. 9 Figs.) 





thinlayer on the apron P as the latter moves along. The apron 








projecting longitudinally at the centre of each end, with folding 
corner pieces and a rising and falling card elevator and one or 
more card stops, (May 3, 1881). 


1944. Pneumatic Refrigerating Machines: M. 
J. Klein, New York, U.S.A. (8d. 4 Figs.J}—The essential 
feature of the machine consists in the compression and expansion 
of a confined body of atmospheric air. called the “ working air,” 
under a minimum pressure of more than one atmosphere. The 
waste through leakage is supplied by other air called the “ feed 
air.” By this arrangement all the difficulties arising from 








deposition of moisture or snow are avoided, ani the size of the 
apparatus is diminished. In the illustrations S is the steam 
cylinder, C the compression, and E the expansion cylinder; A is 
the purifier of the feed air, R the refrigerator, K the cooler, H the 
surface cooler, and Y the feed air reservoir. (May 4, 1881). 


1962. Machines for miougnting Nail Blanks for 
Horseshoe Nails, &c.: Je »London. ‘/. 
H, Peck, Montreal). (8d, 18 Figs.}—The nail blank is fed to the 
machine by hand; it is first rolled out to the proper thickness, 
after which it is partly curved, and then clipped at the point to 
the proper length and configuration, then it is pressed between a 
pair of dies that give the required set and is automatically removed 
from the machine. The details of the mechanism are too numerous 
for description within our limits, (May 5, 1881). 


1970. Production of Paranitro Compounds: C. 
D. Abel, London. (Bindschedler and Busch, Basle, Switzerland) 
(4d.]—The compounds are prepared from the leuco-bases generated 
by the condensation of benzaldehyd with the primary, secondary, 
and tertiary aromatic monamines, as also from the colouring 
matters produced from the oxidation of the condensation products 
of benzaldehyd with the primary, recondary, and tertiary aromatic 
monamines, (May 6, 1881). 


2001. Isolating and Waterproof Casing for the 
Interior of Metallic Cartridges: H. A. Bonneville, 
Paris. (A. A. Biennait, Paris. [2d.]—Made from the intestines 
of animalsand varnished. (May 9, 1881). 


2206. Machines for Making Ci - ° 
London. (0, Hammerstein, New York). (10d. 27 Figs.J—\s for 
forming tobacco into fillers for cigars, covering such fillers 
with binders, laying the binder and feeding it to the cigar machine. 
The apparatus is too complicated for abbreviation. (May 20, 1881). 


2226. Preparation of Nitro-Glycerine Com- 
pounds: G. S. Dean, San Francisco. [4d).—Describes 
(1) the preparation of nitro-dextrin, (2) a compound of nitro- 
dextrin and nitro glycerine, (3) a compound of nitro-dextrin, nitro- 
glycerine, and blasting powder, and (4) a method of increasing the 
safety of nitro-glycerine by combining it with an inexplosive 
liquid. (May-21, 1881). 

2234. Axle-Boxes for Railway Vehicles: W. G. 
Raoul, Macon, Georgia, U.S.A. [4¢. 3 /igs.}—lt is sought 
to provide an axle-box that shall dispense with the wedge over 
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the journal brass, and with the collar on the end of the axle to 
receive the end thrust, Cis the brass heid in position by projec- 
tion on the box G. D is the cap pivotted at 6, and carrying a piece 
D! to take the end thrust of the axle. (May 21, 1881), 
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UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offices of ENGINEERING, 35 and 36, 
3edford-street, Strand. 








FOREIGN AND COLONIAL NOTES. 
Montreal.—Through freight traffic from Europe to the 
Western States of America, by way of Montreal, is this 
year assuming large proportions. The reduction in 
Canadian canal tolls has made this route cheaper than 
| that vid New York, and it is claimed it is equally expedi- 
| tious. While hitherto the only through freight coming by 
| way of the St. Lawrence was salt, it now includes nearly 
}all descriptions of merchandise except fine dry goods. 
| Light freights are landed at Point Levi, below Quebec, and 
| forwarded by rail to Chicago, heavier goods being tran- 
shipped to propellers, and going by the lakes. It 1s claimed 
that goods by the latter route have been laid down in 
Chicago in 16 days after leaving Liverpool ; and at a saving 
of two cents per 100 lb. over the New York route. The 
throngh freight this year will exceed that of last year by 
from 75 to 100 per cent. The imports come from England, 
France, and Germany, the growth of traffic with the latter 
country being especially noticeable. 


Newfoundland. —Mr. Blackman, an American contractor, 
has entered into an engagement to construct a trans- 
insular railway in Newfoundland. The route of the line 
is from St. John’s to Hall Bay, with branch lines to Har- 
bour Grace and Brigus. The first proposition was to 
construct the line for a subsidy of 2,000,000 acres of land 
and 250,000 dols. a year for 35 years, but finally the offer of 
Mr. Blackman to do the work for 185,000 dols. a year for 








—Describes an apparatus for exposing a pile of hinged cards, 


35 years and 1,000,000 acres of land was accepted. It is 
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said that Mr. Blackman is connected with the Betts’ Cove 
Mining Company, and that a large part of the profit from 
the construction of the line will accrue from the increase 
of the value of mining properties. We have no informa- 
tion about the length of the line, but suppose that, with 
the branches, it will be fully 350 miles long, and that 
reckoning the land as being worth 1 dol. an acre, the 
subsidy will amount to a little more than 20,000 dols. per 
ie. 


Colour Blindness in Connecticut.—The Railroad Com™ 
mittee of the Connecticut Legislature has agreed upon a 
modification of the law relating to colour blindness, by 
which the control of the examinations is taken from the 
State Board of Health, and entrusted to the railway com- 
panies and the railway commissioners jointly. It provides 
that each company shall have a separate board of three 
examiners, to be composed of the president (or the secre- 
tary), the master mechanic, and a physician in good 
standing, to be selected by the company, subject to the 
approval of the railroad commissioners. As nearly every 
road has a physician who attends to the employés, he will, 
as a rule, be selected to serve on the board. The men at 
— employed need not be examined, but only those 

ereafter taken into the service of the companies. The 
method of examination is to be fixed by each board of 
examiners. 


Grinding Car Wheels.—During 1880, the number of 
wheels ground at the Sacramento shops of the Central 
Pacific Railroad was 3400, of which 510 were new wheels. 
Of the 2890 old wheels ground, 
less flattened. The cost of grinding is estimated as follows : 
Labour in running the Gowan machines, 1347 dols. ; emery 
wheels, 1075dols. ; repairs of machines, and lubrication, 
438 dols. ; power, 250 dols. ; royalty, 50 per cent. per wheel, 
1700 dols. ; interest on cost of four machines, 320 dols. ; 
yearly depreciation of same, 400 dols.; add for contin- 
gencies, 10 per cent, 555 dols. ; total cost, 6/83dols. The 
cost of replacing with new wheels the 90 per cent, or 2601 
flattened wheels which were worthless except as scrap 
(including interest on 1300 new wheels to be kept in stock, 
and deducting value of old wheels as scrap at 8.50 dols. 
each) is estimated at 24,578 dols., from which deduct 
4653 dols., or 1.79dols. per wheel, for grinding the 2601 
wheels, leaves 19,925 dols. as the total saving by the use 
of the machines. 


Rolling Stock on the Orleans Railway.—In 1879, the 
directors of the Orleans Railway Company, ordered 20 
passenger locomotives to be built in the company’s work- 
shops of these engines, 11 have since been delivered and 
have been brought into operation. In order to still further 
provide for the requirements of the growing traffic of the 


90 per cent. were more or | 








system, the directors have ordered 26 locomotives (of 
which six are to be used for shunting purposes) 2000 goods 
trucks, 280 passenger carriages of all classes, 120 baggage 
vans, and 50 horse boxes. The company now owns 964 
locomotives, 930 tenders, 2014 passenger carriages, and 
19,874 trucks and vans of various descriptions. These 
totals do not include ballast wagons and trucks used in 
connexion witb the Aubin works. 


Portuguese Working Erpenses.—The working expenses 
on the old network of the Royal Portuguese Railway were 
reduced last year to 30.44 per cent. of the traffic receipts. 


Railways in New South Wales.—An extension of the 
southern line to Wagga Wagga at the head of the naviga- 
tion of the Murrumbidgee, a distance of 174 miles from 
Goulburn, was opened in 1879, and it has since been further 
carried to Gregory and Albury, railway communication 
being completed to Albury on December 31, 1880, so 
establishing a through line between Melbourne and Sydney 
In the north an extension from Tamworth to Tenterfield is 
in progress ; this line will pass through Uralla near Armi- 
dale, and thence by Stonehenge, Glen Innes, and Bolivia, 
at an estimated cost of 2,211,208/. This line will ulti- 
mately meet the Queensland lines. The contract time for 
the line to Uralla is May 31, 1882. The Western exten- 
sion from Orange to Dubbo was completed through to 
Dabbo at the end of 1880. The line from Junee to 
Narrandera is also progressing. The following additional 
lines are either projected or are in course of construction : 
From Dubbo to the vicinity of Bourke, 227 miles, 
1,450,0001. ; from Gunnedah to a point opposite Rarrabri, 
60 miles, 370,000l. ; from Wallerawang to Mudgee, 85 
miles, 735,001.; from Narrandera to Hay, 105 miles, 
735,0001. Numerous railway trial surveys have been com- 
pleted, among them from Moleville (the head of the navi- 
gable waters of the Clarence) to Glen Innes, vid the 
Mitchell, 107 miles ; South Grafton to a junction with the 
Moleville and Glen Innes line at the crossing of the Clarence, 
15} miles ; South Grafton to Glen Innes, 113 miles ; Law- 
rence to Tenterfield, vid Wyon and Tabulam, 118 miles; 
Wagga Wagga to Deniliquin, vid Hanging Rock, Urana 
and Jerilderie, 142 miles ; Cootamundra, vid Jones’ Creek 
to Gundagai, 304 miles; Sydney, vid Botany and Port 
Hacking Creek, to Wollongong, 49 miles; Liverpool to 
Wollongong, 44} miles; and Campbelltown, vid Appin, 
to Wollongong, 40 miles. 


The Suez Canal.—The transit revenne of the Suez 
Canal Company amounted in June to 140,8001., as com- 
pared with 116,183/. in June, 1880. The aggregate revenue 
of the canal in the first six months of this year amounted 
to 982,4491., as compared with 851,0171. in the correspond- 
ing period of 1880. 





Iron Minerals in France.—The imports of iron minerals 
into France in May amounted to 361,537 tons, of which 
99,528 tons came from Algeria. 

Austrian Metallurgy.—Sundry iron works in the Aus- 
trian mountain districts have been amalgamated under 
the style and title of the Austrian Alpine Mining and Iron 
Works Company. Large orders for rails have been receive:! 
by Austrian iron works. The orders even extend into 
1883. 


Roor’s Ex#avusTer: Erratum.—In our description 
of the Roots exhauster for the Swansea Complex Ore 
Company, which appeared in our las@ number (vide 
page 164 ante), the height of the water column against 
which the exhauster works is by a typographical error 
given as ‘‘ 78’’ instead of ‘‘ 18”’ inches. 





Parkes MuseuM—INTERNATIONAL MEDICAL AND 
SANITARY EXHIBITION, 1881.—The Medical and Sani- 
tary Exhibition organised by the Committee of the Parkes 
Museum was open for the last time on Saturday (August 
13), when the number of visitors, exclusive of season ticket 
holders, was 1221, making a total of 24,333 visitors for the 
four weeks during which the Exhibition has been open, allow- 
ing only for one visit by each season ticket holder. During 
the day the secretary, Mr. Mark Judge, visited the diffe- 
rent exhibitors for the purpose of ascertaining their opinion 
as to the success of the Exhibition. The exhibitors gene- 
rally expressed themselves as well satisfied with the result, 
some going so far as to say that they had done an excep- 
tional amount of business owing to the fact that a very 
large proportion of the visitors had been either medical 
men, architects, or engineers. ‘The representatives of the 
exhibitors who have been in daily attendance during the 
Exhibition marked their appreciation of the arrangements 
made for their convenience by presenting on Saturday a 
small purse of gold to the superintendent, Mr. Smithson. 
The closing of the Exhibition was taken advantage of by 
the St. John Ambulance Association to give a demonstra 
tion of ambulance practice, and during the afternoon a 
large number of the visitors assembled in the conservatory 
to witness the practice, which was conducted by Major 
Duncan, Mr. Cantlie, of Charing Cross Hospital, Mr. 
Furley, Dr. Crookshank, and Surgeon-Major Baker. 
Prizes were competed for by squads of the Grenadier 
Guards, the Finsbury Rifles, and the Metropolitan Police. 
Mr. John Eric Erichsen (the chairman), Dr. Poore, Dr. 
Steele, Mr. George Godwin, Mr. Rogers Field, and other, 
members of the Exhibition Committee, were present during 
the day. It is expected that the prizes which have been 
awarded will be distributed at the annual meeting of the 
Parkes Museum in the autumn 
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THE CROMPTON SYSTEM OF 
ELECTRIC LIGHTING. 

By reason of its combined power and beauty the 
electric light was early recognised to be peculiarly 
adapted for the illumination of railway termini ; 
and the first application of it for that purpose was 
at the Northern Station in Paris, in 1875. There 
the superiority of the light over gas was found to 
expedite the business of the station, and the innova- 
tion thus begun soon spread to other stations not 
only in France but other countries. In Great 
Britain one of the most important installations was 
that at St. Enoch’s Station, Glasgow,° and the 
success there attained by Mr. Crompton has now 
been followed by the lighting of the King’s Cross 
terminus of the Great Northera Railway in Euston- 
road by a similar arrangement... 

The usually large area and high roof of a railway 
station is favourable to electric lighting by means of 
powerful arc lamps, for these can be suspended at 
such a height that the strong shadows they would 
otherwise throw upon the platform are dissipated, 
andthe blending of the several lights produces a 
very constant general effect. At King’s Cross the 
space which is lighted within the station consists of 
two covered bays each 880 ft. long by 105 ft. wide, 
iogether with a cab-rank, 40 ft. wide, adjoining the 
arrival platform. The total area is therefore 
220,000 square feet, and as it is illuminated by 
twelve Crompton lamps, the area lighted by each 
arc is 18,333 square feet, or nearly half an acre. Six 
of the lamps are placed above the arrival platform, 
and six above the departure platform, while two 
others of greater power are mounted on the out- 
side of the building at the extreme corners of its 
front to illuminate the side carriage-ways. These 
fourteen splendid lights are fed by the currents 
from five Biirgin dynamo-electric machines driven 
by a steam engine of 12 horse power nominal, 

“At St. Enoch’s, Glasgow, an area 525 ft. long by 
203 ft. wide is lighted by six Crompton lamps fed by 
six Gramme machines of the A type; but the Biirgin 
machine employed at King’s Cross confers several 
advantages on the later installation, When the 
Giramme or the Siemens generator is used, only one 
Jamp can be placed in the circuit of each machine, 
and though this arrangement insures that the 
failure of a single lamp will not affect the others ir 
the series, it involves considerable expense for plant 
and leading wires. With the Brush generator from 
five to forty lamps can be supplied by one machine, 
and the percentage of useful lighting effect is much 
higher than with the single-light Gramme system ; 
but as all the lamps are connected in one circuit, a 
fault in any part of it, through defective insulation, 
or derangement of the apparatus, is necessarily 
followed by the extinction of all the lights. The 
arrangement at King’s Cross occupies an intermediate 
position between the Gramme and Brush systems, 
and unites some of the merits of both. Each Biirgin 
machine feeds three or four Crompton lamps 
connected in series; and the total illumination is 
produced by combining two or more circuits together 
so that alternate lamps are fed from different 
machines. By following this plan the failure of any 
one circuit only reduces the intensity of the general 
light one-half, since the lamps in the other circuit 
are still unaffected. 

The Biirgin machine is the invention of M. Emile 
Biirgin, of Bale, in Switzerland, and it was at first 
designed as a single-light machine, Mr. Cromp- 
ton, however, saw that it was capable of being 
modified so as to yield an electromotive force suffi- 
cient to supply several lights, while at the same time 
its small size and simplicity of construction would 
lend themselves to portability and cheapness. The 
machine is illustrated on the two following pages, 
where Fig. 1 is a general view of the side on which 
the commutator is placed, Fig. 2 is a similar view 
of the other side showing the driving pulley, 
Fig. 3 is a view of the armature, Fig. 4 is a part 
longitudinal section and part elevation, and Fig. 5a 
corresponding transverse section. 

To get a high electromotive force a high surface 
velocity of the coils of the armature is necessary, and 
the ordinary Gramme ring does not admit of this, 
because the wire of the coils is closely confined and 
wound so thickly that it is apt to heat with 
the current. The coils of the Biirgin ring, on the 
other hand, are wound as shown in Fig. 3, which 
represents the armature of a three-light machine. 
Instead of a single ring as in the Gramme machine, 
it is composed, as will be seen, of several individual 





rings R, mounted on the same spindle S, so as to 
form a kind of barrel. The coils of these rings are, 
however, all connected in series to the sections of the 
commutator C, so that the current is collected in the 
ordinary manner by a pair of copper ‘ brushes.” 
Instead of being a solid circular hoop as in the 
Gramme, each iron core is a hexagonal frame of 
soft charcoal wire built up into asquare bar. Each 
of the six sides of the core after being covered with 
varnished tape is wound with a coil of wire in such 
a@ manner as to leave the iron corners bare and 
bring the general outline of the coil circular. This 
arrangement will be readily understood by refer- 
ence to Fig. 4, where K is the ring, i the bare cor- 
ners of the core, and w the coil of wire. It offers 
several practical advantages. For example, the 
bare angles of the core passing close to the poles 
of the inducing magnets give rise to an intense 
magnetisation of the ring. Moreover, the simplicity 
of the winding renders the ring easy to make, and 
the small number of layers in each coil, together 
with the free access of air to the exposed surfaces 
of the wire prevent the coils from being unduly 
heated by the current. In the Gramme machine 
there are usually fourteen layers of wire in a coil, 
whereas in the Biirgin there are only five ; and the 
result is that a current which would destroy the 
Gramme coils has no ill effect whatever on those of 
the Biirgin machine. 

As the six coils on one ring are not sufficient to 
provide the current required for three lights, eight 
rings are arranged side by side on the same spindle, 
and each ring is displaced one-twenty-fourth of a 
revolution in advance of the last. Fig. 3 illustrates 
this ingenious construction, which favours the pro- 
duction of a continuous current, for the coils of 
the barrel which follow one another at this frac- 
tion of a revolution are connected in series one 
after another and their ends joined to the successive 
slips of the commutator. That is to say, the suc- 
cessive coils of the same ring are not connected in 
series as in the Gramme armature, but the coil of 
one particular ring is connected in series to any 
coil on the next ring which follows it at a distance 
of one-twenty-fourth of a revolution. This arrange- 
ment will be better apprehended -by. consulting 
Fig. 6, where a, b, c, d, e, f, g, h, i are the coils 











which properly succeed each other in the length of 
the barrel. They are connected in series, and wires 
roceed from each to the slips of the commutator c. 
The'last coil on the left, h, is properly followed by 
the first coil i of the next set on the right, and i is 
connected to j, k, &c., as before. This method of 
joining the coils obtains throughout the whole ring. 
The contact slips of the commutator are made of 
phosphor-bronze, a metal which wears better than 
the copper which is usually employed. The two 
‘* brushes” B, Fig. 4, which draw off the positive 
and negative currents from the slips C, consist of 
six sheet copper combs laid one above another. 
Each is carried by a box d into which it is fixed by 
an adjusting screw a, and a packing piece 1; 
the whole being supported by a bracket e which 
turns loosely on the spindle /, and presses the 
brush against the slips of the commutator by means 
of the spiral spring gy. One merit of this arrange- 
ment is that the brushes and other parts of the 
commutator can be readily replaced when worn out. 
In the Gramme machine the circular ring requires 
to be mounted on an insulating hub; and as insu- 
lators are all more or less subject to atmospheric 
influences, the efficiency of the machine is not 
entirely independent of the climate or country in 
which it may be placed. But the hexagonal rings of 
the Biirgin armature enable it to be mounted on 
the spindle S by a hub and spokes of metal as seen 
at j, in Figs. 4 and 5. The whole armature is light 
and accurately balanced, and is capable of a high 
velocity. It comprises 48 coils, each containing 
48 ft. of cotton-covered copper wire 0.065 in. iu 
diameter, and the total weight of this wire is only 
25 1b. The electric resistance of the whole arma- 
ture between the two brushes is 1.6 ohms, and the 





* See ENGINEERING, vol. xxix., page 340. 


electromotive force or difference of potentials 


between them for a speed of 1500 revolutions per 
minute is 195 volts. For 1600 revolutions per minute, 
the electromotive force is about 206 volts. The 
speed of the mean diameter of the coils through 
the magnetic field corresponding to an angular 
velocity of 1500 revolutions per minute is 2550 ft. 
per minute. ‘The driving pulley is shown at Ain 
Figs. 1 and 2. 

In the Siemens generator the cores of the electro- 
magnets are built up of sejarate bars of wrought 
iron, but in the Biirgin they form one solid iron 
casting, which is bored to admit the armature and 
fitted with a cylinder cover to carry the brushes. 
This mode of construction, besides being inexpensive, 
gives great steadiness of working. Moreover, the 
mass of iron seems to intensify the magnetic power, 
and the tunnel for the armature being truly bored, 
the bobbins run concentric with the magnetic 
poles. The cores of the magnets are of oval section, 
and the heavy pole-pieces are 2 in. thick and crescent 
shaped. They are wound, as shown in Figs, land 2, 
at M M, with 190 ft. of cotton-covered copper wire 
0.141 in. in diameter, and the total weight of wire 
on the four coils is 140 1b. They are, as will be 
seen from the figure, coupled in opposite pairs, so 
as to form two poles of opposite name, between 
which the bobbins of the armature revolve with 
great velocity. The electric resistance of these 
magnet coils is only 1.2 ohms, 

The electro-magnets of the Biirgin machine can 
either be separately excited by the current from 
an auxiliary continuous current machine, or they 
can be self-excited by the current from the armature. 
In this case the magnet coils are connected in 
circuit with the armature coils by suitable terminals ; 
and the total internal resistance of the machine is 
then 2.8 ohms, or 1.2 ohms for the magnets added 
to 1.6 ohms for the armature. By separately excit- 
ing the machine the internal resistance of the 
machine is simply the 1.6 ohms due to the armature, 
and hence a higher electromotive force can be 
obtained, The machines employed at King’s Cross 
terminus are, therefore, separately excited by 
Gramme machines of the A type. There are five 
Biirgin generators, and two Gramme machines 
suflice to excite them, besides feeding several Swan 
incandescence lamps of the pattern tried in the 
Pleasby mines, which serve to light the engine- 
room, ‘The exciting current is about 12 webers. 

The whole of these seven dynamo-electric ma- 
chines are driven from a short length of counter- 
shafting by a semi-portable engine constructed 
according to Mr. Crompton’s designs by Messrs. 
Marshall, Sons, and Co., of Gainsborough, and 
similar to that supplied by them to Messrs. Cromp- 
ton and Co. for the Electrical Exhibition. This 
engine has a 12 in. cylinder and a 14 in. stroke. Its 
nominal horse power is 12, but it is capable of 
working up to 35 horse power, and at King’s Cross 
when all the lamps are burning it is found to 
indicate 29 horse power, of which 34 horse power is 
absorbed by the engine and gearing. Each of the 
twelve lights within the station absorbs about 1} 
horse power, and each of the two external lights on 
the station front, some 3 horse power. The five 
Swan lamps in the engine shed are estimated to 
absorb about 1} horse power. 

At present only one engine is used, but to guard 
against the inconvenience of a breakdown, a second 
of the same type will shortly be placed in the shed, 
and connected to the countershafting in a similar 
manner to the present engine. By the aid of a 
friction clutch, either engine will be put into gear 
with the shafting instantaneously, so that should 
an accident happen to one engine the work can be 
transferred to the other at a moment's notice. 

The shed where the generators are placed is 
situated at a distance of about 250 yards from the 
nearest point of the station, so that the leading wires 
are of considerable length. The longest circuit of 
the internal lamps is about 600 yards, and that for 
the furthest external lamps 70) yards, including the 
return wire. The twelve lights within the station 
are strung on four separate circuits, three to each 
circuit, and the two external lights are connected on 
a separate circuit; but a single return wire answers 
for all. 

Bare copper wire, of No. § gauge, is employed, 
and it is carried on posts from the engine-house on 
the west over the roof of the Suburban Station. 
The roof of the terminus is then entered by means 
of flexible insulated leads, and bare wire supported 
from the wall by wheel insulators is then used to con- 
vey the current to the lamps. Thesix lamps above 





each platform are fed by two separate circuits, and 
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these interlace orcross each otherso that the alternate 
lamps are supplied from the same circuit. With 
this arrangement, if any accident happens to one of 
the two circuits, only the alternate lamps on one 
side of the station will be extinguished, leaving still 
three lighted lamps on that side to carry on the 
traffic, 

Fig. 7 illustrates the connexions of the circuit for 
each platform within the station. Here A and Bare 
the two flexible leading wires coming from the 
Biirgin machines through the station roof to supply 
the six platform lights; and C is the return wire 
common to both circuits. Lamps Nos, 1, 3, and 5 
belong, as will be seen, to the A circuit, and Nos. 2, 
4, and 6 to the B circuit. To prevent the failure of 
any lamp in circuit affecting the rest, each is pro- 
vided with an automatic ‘‘ cut-out,” which cuts the 
lamp out of circuit and substitutes an equivalent 
resistance. As will be best seen at the left-hand 
side of the figure, x x are flexible wires leading from 
the line to the cut-out, y y similar leads from the 
cut-out to lamp, and < z return flexibles from the 
lamp and the equivalent resistance coil to the line. 

The details of the cut-out are shown in Fig. 8, 
where the lead from the line arrives at the terminal c 
and is thence connected through the electro-magnets 
M M by the wire i to the terminal D and the lamp 
B. So long as lamp B burns properly the cut-out 
remains passive; but if anything interrupts the 
working of this lamp the lever L, which has been 
held down by the attraction of the magnets, springs 
up under the force of the spiral spring 4 and puts 
the terminal E into contact with the terminal F. 
This provides a new path for the current through 
the frilled wire g and the terminals E F, to the 
next lamp A, and the equivalent resistance that is 
substituted for the lamp B which has been cut out. 
This resistance, which is seen at r on the left side of 
Fig. 7, is a spiral coil or coils of No. 18 galvanised 
iron wire. Attached to these automatic cut-outs 
there are also hand short-circuit pieces by which 
any lamp can be entirely bridged over should the | 
current supplying it be wanted for a lampin another 
part of the circuit; and a “ circuit-breaker” is con- 
nected in each circuit, in order that all the lamps in 
it may be lit or extinguished at will. The circuit- 
breakers for the two circuits A and B of one plat- 
form are shown at ¢ ¢, Fig. 7. 

The position of the lamps in King’s Cross Station 
will be seen from Fig. 9, which represents a sec- 
tion cf the two great bays. ‘That on the right shows 
the departure platform with a lantern suspended 
30 ft. above it and 24 ft. from the wall. This brings 
the light vertically over a point about 2 ft. from 
the edge of the platform, ‘lhe lanterns are placed 

100 ft. apart. Over the arrival platform they are 
suspended from the centre of the roof at a height 
of 32 ft. above the boards and alternately 100 ft. | 
and 120 ft. apart. Each lantern is hung with a} 
counterpoise, so that it can be hauled down, exa- 
mined, and replaced in a few seconds. Fig. 10 
shows this arrangement, where W is the wrought- | 
iron counterpoise balancing the weight of the 
lantern L over the pulleys P P, and a sash-cord | 
attached to the lantern is looped to the wall for 
hauling purposes instead of being allowed to hang 
down below the globe. 

The globe of the lantern is cup-shaped and made | 
of ground glass with a view to soften the brilliancy | 
of the light. 





This form of shade is a great im-| 
provement on that of St. Enoch’s, for it contains’! 
no glazing bars to obstruct the light and throw any | 
shadows on the platform. The reflector of Sir 
William Thomson’s device, employed at St. Enoch’s, | 
has also been abandoned, and the light is simply | 
radiated downwards from the concave cover of the | 
lantern. To facilitate the supply of fresh carbons 
to the lamps the globe is also hucg by counter- | 
weights cc, and can be removed in a few moments. 
‘The lantern shown in Fig. 10 contains two 
Crompton lamps A and B side by side. This lamp 
has already been fully described* in our columns, 
and we need not refer to it in detail here. Its lead- 
ing advantages, however, are great steadiness of 
action, and no mechanism in the lower part to 
interfere with the dispersion of the light. When 
two or more are worked on one circuit it is slightly 
modified by the substitution of an electro-magnetic 
pull-back for the retractile spring which raises the 
delicate brake in the low tension pattern. This has 
been found necessary in order that each lamp may 
feed its carbons independently of the general strength 
of the current ; for with the older arrangement the 
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fluctuations of current due to any particular lamp 
would influence all the others. The electro-magnet 
of the pull-back forms a high resistance shunt to 
the current through the arc, and consequently the 
current passing through it will depend on the 
resistance of the arc. When the latter is high, 
that is to say when the arc is too wide and requires 
the carbons to be brought nearer, astronger current 
will flow through the shunt, and the pull-back will 
lift the brake and allow the upper carbon to descend. 
On the other hard, when the are is too narrow. a 
weaker current will traverse the shunt and the 
brake wil! arrest the upper carbon holder. 

The power of each light inside the station is 
about 4000 cand!es, but the height at which they 
are placed produces a very uviform and pleas- 
ing light, Three lanterns are sufficient to light 
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each platform for all ordinary purposes, and wher 
the whole six are turned on during the starting of 
a train the effect is very fine. The two lights 
placed on the outside are each of 6000 candle 
power. They are supported from the building 
on simple davits and cast-iron brackets, and as 
they are elevated 70 ft. above the ground they 
are enclosed in clear lanterns, for ground glass 
is not required to tone down their brilliance. 
Carré’s carbons are used in the lamps, and each pair 
lasts about eight hours. Of course in the double 
arc lantern the lighting period can be extended to 
sixteen bours, by diverting the current through 
each lamp in succession. The outside lanterns at 
King’s Cross are of this double pattern to save 
trouble in supplying fresh carbons; and we under- 
stand that the alternate lanterns on the arrival 
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p'atform withip the station wiil shortly be replaced | fore, give a much superior illumination, and by the in this respect. A Biirgin machine giving eight ‘ 
by double lamps. | terms of contract with Mr, Crompton the cost is no lights costs about 400/. 


These twelve internal lights supersede twenty of | greater than for gas. The working expense at With regard to the efficiency of the system we 
Sugg’s patent argand burners of 100 candle power | King’s Cross is about 4d. per hour per lamp, includ- | may observe that it is highest when the resistance 
on the departure platform and sixty gas jets of the ing coal, carbons, oil, waste, petty repairs, and |in the external circuit is about double the internal 
ordinary 15 candle power on the arrival platform. | attendance. To this must be added the interest on | resistance of the machine, a law which appears to 
But the light from six of the Crompton lights is! the prime cost of the machines and installation ; | hold for dynamo-electric machines in general. 
quite as good as that which was formerly obtained but as the Biirgin machine is comparatively inex- | Careful experiments made at King’s Cross and 
from these gas burners. ‘Ihe twelve lights, there-| pensive the Crompton-Biirgin light hasan advantage the Arc Works, Chelmsford, have proved that 
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TABLE I.—EXPERIMENTS AT THE ARC WORKS, CHELMSFORD, JUNE 4, 1881, WITH SWAN LAMPS FED BY A BURGIN MACHINE. 





DESCRIPTION OF ExpgRIMENT. 


} 
| 
| 





| gine Shafting. 








Swan lamps, 16 rows of 3 lamps in series. Weber current 15 
Revolutions of machine 1540 to 1560 per minute, 
E.M.F. 186 volts, 





30 Swan lamps, 15 rows of 2 lamps in series. Weber current 13,26. 

Revolutions of machine 1260 to 1275 per minute, 

E.M.F, 135 volts, | 

20 Swan lamps, 20 rows in parallel circuit. Weber current 20,21. 
Revolutions of machine 1290 to 1340 per minute, 

E.M.F. 138 volts, 


| 


15? x 12 4 ohms 5 05—1 38 


| 
2.9 ohms = 23 p. c, 








w W'= | | | 
| = Horse Power bp | . . Number 
Horse Power by Calula | taken by Dia- | ia w= Wws- wee . be Wt= |_ of 
ania ,— one gram, Total | | Work done in Work done in Work done in | — —— done | Lamps 
= Weber Current? x Kes./ power less that | wi Machine itself. Conducting Wires. Lamps, | in External | wr 
746 Absorbed in En- | Circuits, Horse 
zg Power, 


746 | = 3.67 90 p. c. 2ohms=16 p.c. | 7.5 0hms=60 p.c. 9,50hms=76 p.c.! 131 
=3.3 } } 
13.26* x 10.22 ohms 4.05—1.38 
—1.3! 
746 a 67 90 p. c. | 2.9 ohms=28 p.c.) 2ohms=19p.c. 5,32 ohms=52 p. c. 7.32 ohms=69 p.c,) 11.3 
= 2.40 | } | 
20? x 6.9 ohms 5.22138 } | 
746 = 3,84 96 p. c. | 2.9 ohms=42 p, C. | 2ohms=29 p.c. | 2 ohms=29 p. ¢. | 4 ohms=58p,c. | 65.2 


=3.70 | 





TaBLeE II.—MrEasuREMENTs OF HoksEe PowER ABSORBED, CURRENT DEVELOPED, AND CANDLE POWER 


OBTAINED BY THE 


BurRGIN MACHINE. 
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Revolutions Horse | Number of | Webers of | Candle Candle 
PLACES AND DATES OF TRIALS. per Minuto | Power per | Arc Lights | Current, | POwer a my | — 
of Machine.; Light. in Circuit per teenie | 
Light. Power. | 
At Messrs. Sulzer Freres, Win- | | 
terthur, trials carried on by | | 
M. Hagenbach and others | | | 
January 20, 1881 ‘ pa 1675 1.65 3 20.1 2720 1690 | ‘ 6 
Ditto, February. 1881 1675 1.25 4 182 1400 1120 ee power measured by 
Ditto, February, 1881 1675 1.84 3 21.5 4206 2310 transmission = dynamo- 
Ditto, February 1881 ... eos 1675 1,38 | 4 16.0 | 2492 1340 meter. 
Are Works, Chelmsford, May | 
21 (mean of eight experi- | 
ments) ... on oan “a 1500 } 1.79 | 3 17.4 | ) Horse power taken by indi- 
Ditto, second set (mean of three | | | cator diagrams, Engine 
experiments) ... ad one 1600 | 2.50 | 3 23,0 } | friction deducted accord- 
Ditto, third set (mean of three | | ing to frictional diagrams 
experiments) ... “a vee 1600 1.79 4 18.0 _ ad | taken. These measure- 
Ditto, May 26 (mean of five ex | | ments were made with a 
periments) ... eee 1500) | 1.44 3 16.0 sai ad single machine. 
| | | 
| fThese measurements of 
King’s Cross, July 12 (mean of | power and weber curren‘s 
twelve experiments) ... ee 1489 | 1.49 | 3 14.4 sais pa ? were taken as the mean 
Ditto, August 6 1460 1.48 | 3 16.0 “ a <¢ result of four machines, 
Ditto, August 6 ... 1340 | 1.37 } 3 14.8 | ese ‘ee 5 | Horse power taken by 
| | indicator diagrams as 
} above. 








the total resistance of three lamps, including the 
arcs and carbons, is about 9.36 ohms, provided that 
Carré’s carbons of 3 millimetres diameter are used, 
and the lamps adjusted to give the brightest and 
steadiest normal effect, Add to this 2.80 ohms for 
the internal resistance of a machine and 1.10 ohms 
for resistance of the leading wires, and we get 
a total of 13.26 ohms for the resistance of each 
working circuit of three lamps. Taking the average 
resistance of the three lamps themselves, and their 
carbon rods to be 0.60 ohms, and deducting this 


from the joint resistance of the arcs and lamps, we | 


get 9.36—0-6=8.76 ohms as the net resistance of 


the three arcs pure and simple, or about 65 per| 


cent. of the whole resistance in the circuit. 
according to tests made at King’s Cross, on August 
6, the current flowing in the circuit was 14.8 webers, 


and this through each are of 2.92 ohms gives | 


*) 209 
an = 0.86 horse power of energy in each 
420 
arc, 


obtained as useful effect in the arc. 

The performance of the Biirgin machine will be 
further gathered from the two above Tables of 
actual tests taken. The first Table shows the 
capabilities of the machine when used along with 
the Swan 
in series or in parallel circuit. 
obtained when three lamps were joined up in series, 
and not in parallel circuit, With forty-eight lamps 
in sixteen rows the work done in the lamps was 60 
per cent. of the whole, and thirteen lamps were 
maintained per horse power of work consumed. 
According to these results, then, the Biirgin machine 
is almost equally adapted for arc or incandescent 
lamps. ‘The second gives the results obtained by 
M. Hagenbach, the eminent Swiss electrician, at 
Winterthur, and by Mr. Crompton at Chelmsford 
and King’s Cross with arc-lamps in circuit and at 
different rates of speed. 

Although the foregoing article deals exclusively 


with the installation at King’s Cross, it may be taken | 


to apply with equal accuracy to Messrs. Crompton 
and Co.’s fine exhibit at the Paris Electrical Exhibi- 
tion, where both arc lights and Swan lamps will be 
shown supplied by Burgin machines, manufactured 
at the Arc Works, Chelmsford. We should also 
mention that Messrs. Crompton and Co. have 
within the last few days completed new installations 


Now, | 


But as the gross horse power for each light | 
was 1.37, some 63 per cent. of the gross power is | 


incandescent light, either connected | 
It will be at} 
once observed that by far the best effect was | 





at Norwich, Belfast Harbour, and at Holyrood 
Palace; they are also about to light the Risca 
Colliery and a passenger train on the Great 
Northern Railway. These varied applications of 
the system, a'l of them uniformly successful so 
far as they have been carried out, will lend addi- 
tional interest to the Crompton exhibit at Paris, 
and endorse it as another of the several eminently 
practical systems of electric lighting. 


HARROW SCHOOL BATHING-PLACE. 
Tue position of Harrow, situated as it is on elevated 
ground overlooking the watershed of several small 
streams, effectually debars it from affording to the many 
| hundred boys of its famous school most of the delights 





|}and advantages of aquatic pastimes which nature, by 
means of the River Thames, has given their, in this 
respect, more fortunate rivals at Eton. Art, assisted by 
| the munificence of many whose past and present associa- 
| tions are intimately connected with Harrow School, has, 
however, done much to remedy this defect by providing 
the boys with an excellent bathing-place. 

Doctor Butler, the highly esteemed and very popular 
head master, has thus described the origin of this place, 
which is popularly known as “ Ducker.” ‘‘ About seventy 
years ago there was a small muddy pond about a quarter 
of a mile from this place in which the scholars bathed, 
and it was probably from this that it acquired its present 
name of ‘Duck Puddle.’ Thirty years ago—thanks to 
Doctor Vaughan, the then head master, and the late 
Mr. Harris, and at a great cost to the former—the old 
place known to present Harrovians was made.” This, as 
| it existed a year ago, was a sheet of water open to the 
sky, almost rectangular in shape, 230 ft. long, with an 
average width of 50 ft., and with depths varying from 
3 ft. 6 in. to 6 ft.; the bottom and sides were formed of 
| bricks, and the pathway round the margin was formed 
| of slabs of slate which, when removed, were found to 
| have formed a convenient home for snakes, blindworms, 
|&c. There were two dressing sheds and a towel house ; 

& continuous plank seat round the back of the slate 
| pathway afforded additional facilities for dressing and 
| undressing, and for repose. 
| The grounds in which the bath was situate contain 
| fine well-grown trees, chiefly elms, which throw a 
| pleasant shade on the water, at the same time con- 
| ducing to the privacy of the spot, The water was sup- 
plied from a well sunk 250 ft. and into a bed of gravel 
below the chalk at a farm-yard about 200 yards distant ; 
it was pumped up by a small portable engine and deli- 
| vered through iron pipes into the bath. 
| Theincreasing number of boys who take an interest in 

bathing have made the saimming place quite an institu- 
tion in the school, eo much so that it is now expected 
| that all boys not medically disqualified should pass in 


| 


| 














swimming, and various prizes, including a House Chal- 
lenge Cup, are competed for every summer term. 

It was soon found, however, that the arrangements 
above described were very inadequate for the require- 
ments of the school. The bath was found to be too small 
and the character of the water was not all that could be 
desired. With the sanction and hearty approval of Dr. 
Butler the question of improvement and extension was 
taken up with great vigour by Mr. A. C. Watson, the 
master who has the bathing-place under his care—it being 
the custom at Harrow for each form of amusement and 
sport to be placed under the supervision and control of 
one of the masters—and Mr. John Fowler, of West- 
minster, the eminent engineer, generously undertook 
gratuitously to provide plans and superintend the work. 
Mr. Fowler has always taken great interest in things con- 
nected with the school sports, having had two sons 
educated at Harrow. 

On account of questions connected with property it 
was possible to enlarge the bath by adding to it on the 
north and east sides only. As the extension on the former 
side would involve the destruction of a large number of 
the fine trees alluded to, and as it was considered that 
extension in length was more desirable than in width, it 
was decided that the increase should be made at the 
east end, though this necessitated the diversion of tho 
town sewer and provision for passing the natural 
drainage of the district through the bath in iron 
pipes. 

The additional space (see plan on page 214) is 270 ft. 
long with a width varying from 55 ft. to 100 ft. being 
rather over 19,000 square feet in area, or an increase of 
170 per cent., the depths varying from 3 ft. 6 in, to 6 ft. 
as in tne case of the old portion. 

The site being on rather sidelong ground it was so 
arranged that a portion of the excavation, brown plastic 
clay, was utilised in forming a bank where the surface of 
the water is above the original level of the ground, the 
remainder is disposed in ornamental mounds surrounding 
the bath, and on the top of these mounds the close split 
oak fencing, varying in height from 5 ft. to 7 ft. 6 in. is 
erected. The whole surface of the bottom and sides of the 
old and new portions—the former after the old brick work 
had been stripped off—were covered with a 6-in. layer 
of concrete, composed of one part of best Portland cement, 
with six parts of clean gravel ; the face of this concrete 
was made smooth by covering it with a layer of mortar 
composed of one part of cement to two parts of clean sand, 
the upper two feet of the sides being one of sand to one of 
cement, in order to guard against injury from skates, 
when the water is lowered 2 ft. during frosts. The water 
is thus lowered in winter both for greater safety, should 
the ice give way, and to allow a free passage under tho 
bridge, hereafter described, which spans the water near 
the junction of the new and old portions. 

The pathway, 8 ft. wide, round the bath, has a surface 
of Seysell asphalte laid § in. thick on concrete 4 in. thick, 
the edge next the water is formed of blue coping bricks, 
and that on the outside is a blue brick channel, with suit- 
able drains communicating at intervals with the ditch 
surrounding the bath on the outside of the fence. 

As the extension of the bath crosses the natural drain- 
age channel of the district, the water therein, which in 
rainy weather amounts to a large quantity, is conducted 
across and under the bath in a culvert composed of two 
15-in. iron pipes laid in a mound of Portland cement 


concrete with suitable brick outlets and inlets (see 
Figs. 2, 3, and 6, pane 214). As a means of com- 
munication between the two sides of the bath at 


this the narrowest portion, a light iron bridge (see 
Figs. 4, 5, 6, and 7, page 214) of a clear span 
of 46 ft. width of 3 ft, 6 in. and headway above 
has been erected. Advantage has also b2en taken of these 
two structures to arrange for a movable dam between 
them ; this will enable one portion of the bath to be 
emptied and cleaned without stoppage or interference 
with the bathing in the other. The dam is formed by 
dropping 9 in. wide pitch pine planks, 3 in. thick (with 
the edges covered with sailcloth to render the joint water- 
tight), between movable upright [ irons, spaced about 
5 ft. apart, the lower ends of which rest in sockets formed 
in a sill bolted to the concrete enclosing the pipes, while 
the upper ends pass through loops formed on the ends of 


L irons carrying the flooring of the bridge. The bridge 
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therefore is formed of three girders, two vertical forming 
the handrail carry the weight of the structure and load 
passing over it, while the third is a horizontal girder 
resisting the strain brought upon it by the weight of the 
water impounded by the dam and communicated by 
means of the upright J irons. 

The water is supplied by the Harrow Water Company 
and is conveyed to the bath from Harrow, a distance of 
about 900 yards, in 4 in. cast-iron pipes y, in. thick ; the 
fall is about 180ft. and the quantity delivered about 
200 gallons per minute. About 30,000 gallons are admitted 
every other day at a cost of 10d. per 1000 gallons. 
This quantity, about one-thirtieth of the whole content 
of the bath, is let in at the bottom of the western end, 
and flows over and out at the southern, thus aérating 
and purifying the whole body in a very satisfactory 
manner. 

There are six dressing-sheds comfortably but plainly 


fitted up with seats, &c., each are about 40 ft. by 15 ft.| y 


and are appropriated to the different forms. 

There are five running and spring boards fixed 1 ft. 
and 2ft. above water level, two diving stages 8 ft. 
above water level, and one small one about 4 ft. above 
same level, 

Between the pathway and the fence the space is turfed 
over and laid out with flower beds; shrubs and orna- 
mental trees are scattered about with great profusion, 
and the whole effect is so good that, setting aside its chief 
alvantage, the bathing-place is one of the prettiest com- 
binations of garden and lake to be met with. 

At the south end a clock tower consisting of a lightly 
framed wooden structure rests on a base of red sand- 
stone in which are affixed two white marble tablets 
which bear inscriptions in classic Latin descriptive of the 
work; this tower forms a pleasing feature at that part 
of the grounds. 

The whole cost of the work, including purchase of 
land, laying pipes for water supply, bridge and dam, with 
culvert and sewer diversion, laying out of garden, &c., 
bas been about 3000/.; but the formation of the bath 
alone consisting of earthwork, concrete, asphalte, water 
supply sheds, &c., has not much exceeded 2000/, which 
is at the rate of 500 gallons for 1/., or 16 square feet 
area, with an average depth of 5 ft. for the same amount. 

As each recurrence of hot weather brings prominently 
before us the pleasures and advantages of open-air bath- 
ing, and as at all times and especially during what is 
now termed the “drowning season,” we are urged to 
provide means of safe and pleasant bathing for all classes, 
it seems that the Harrow School have set an example 
which might be very judiciously followed both by kin- 
dred establishments, and perhaps on a larger scale by 
local authorities in those densely crowded communities 
which at present have no facilities whatever for indulging 
in a pleasant and healthy pastime. 

The great success of the present work is due in a great 
measure to the energetic labours of Mr. A. G. Watson, 
who has left nothing undone or spared no trouble 
to render the arrangements complete. The work has 
been carried out ina most painstaking and satisfactory 
way by Mr. I. Kindell, contractor, of Harrow, from 
the designs and under the superintendence of Mr. John 
Fowler, who has expressed his thorough approval of all 
that has been done. 


PUMPING ENGINE AT SELLY OAK. 

We give this week a two-page engraving showing a 
side elevation of the Cornish pumping engine at the 
Selly Oak pumping station, Birmingham, this engine 
having been constructed by Messrs. James Watt and 
Co., of Soho, Birmingham, under the direction of Mr. J. 
W. Gray, the engineer to the Birmingham Corporation 
Water Works. We intend shortly to publish other en- 
gravings of this engine, and for the present, therefore, 
we postpone our description. 


WIND PRESSURE ON RAILWAY 
STRUCTURES. 

TuE following is the report of the committee appointed 
on July 29, 1880, to consider the question of wind pressure 
on railway structures. The report is published in a Blue- 
book, with appendix and diagrams, and we intend in an 
early number to deal with some of the conclusions it con- 
tains. ‘lhe demands upon our space prevent us from doing 
£0 this weck 

‘To the Right Honourable the President of the Board 

of Trade. 
** London, May 20, 1881. 

**Sir,—In compliance with the instructions from the 
Board of Trade (a copy of which is given in the appendix) 
to consider the question of wind pressure on railway struc- 
tures, and to report to them on the subject, we have made 
such inquiries and procured such information on the sub- 
ject referred to as we deemed necessary, and have now 
the honour to report the conclusions at which we bave 
arrived. - 

** It was necessary in the first instance iv ascertain as 
accurately as possible from the sources which were acces- 
sible to us what the highest pressures of the wind in this 
country amount to. With this object we obtained from 
those observatories and stations where the pressure or velo- 
city of the wind is measured the statements which we give 
in the appendix. In order to exhibit the action of the wind 
during heavy storms, we have also appended lithographed 





copies of wind diagrams taken by means of self-registering 
apparatus at Bidston, Glasgow, and Greenwich. At some of 
the stations from which we have obtained returns the wind 
pressures are measured directly by Osler’s self-registering 
pressure anemometers, at others the velocity only of 
the wind is measured by Robinson’s rotating anemo- 
meters, the velocity of tne wind being taken at three times 
the velocity of the revolving cups. For some stations the 
only published information is the run in miles of the wind 
during each hour. There can apes | be no more than a 
general accordance between this and the greatest pressure 
experienced during the hour. To utilise for our purpose 
observations taken at stations where the velocity only of 
the wind is recorded, the records of the Bidston Observa- 
tory, where both elements are recorded, have been employed 
as furnishing a means of connexion between the two. In 
the case of bigh winds, with which alone we have to deal, 
it was found that the greatest pressure recorded in an hour 
was tolerably well proportional to the square of the mean 
velocity during the hour, and that the empirical formula 

2 
a =*. where V=maximum run in miles of the wind 
in any one hour and P=maximum ‘pressure in pounds on 
the sqnare foot at any time during the storm to which V 
refers, represented very fairly the greatest pressure as 
dedueed from the mean velocity for an hour. We have 
accordingly given in the appendix a Table calculated from 
the above formula for deducing maximum pressures from 
observed velocities. In addition to the Tables obtained 
from English, Irish, and Scottish stations, which are those 
only that are strictly applicable to our inquiry, we give as 
matter of information a summary of strong winds registered 
at stations on the Continent and in India. 

‘* It will be seen on reference to the Tables that the wind 
pressures vary greatly at different stations. This, no 
doubt, mainly arises from difference of exposure of the 
stations to the action of the wind in consequence of the 
geographical and local circumstances of their position, but 
may in some cases be partly caused by differences in the 
instruments used for measurement. Thus, at Glasgow the 
highest recorded pressure per square foot is 47 lb., while at 
Bidston, near Liverpool, the indicated pressure on one 
occasion amounted to 90]b., and on another occasion to 
80lb. But the pressures at Bidston seem very abnormal, 
being much beyond what have been noticed at any of the 
other stations. The conformation of the ground on which 
the Bidston Observatory stands is such that the velocity of 
the wind there might be greatly intensified. It will be 
noticed in the lithographs that the records of exceptionally 
high pressures indicate a very brief duration. From 
inquiries we have made we are satisfied that these records 
are not referable to instrumental error, depending on the 
recording instrument being carried by its momentum 
beyond the position of equilibrium under the wind pressure 
acting at the moment, but represent a real phenomenon. 
But whether the exceptionally high velocities to which such 

ressures are dne extend over a considerable space in a 
ateral direction, or, on the other hand, are extremely 
local, is a point on which we bave not been able to find 
experimental evidence. 

‘*The differences of the wind pressures observed at 
different stations led us to consider whether there were 
any other modes of approximately ascertaining the force 
of the wind for our purpose. There are many buildings, 
tall chimneys, shipbuilding sheds, &c., which probably 
would not withstand pressures so extreme as those we 
refer to; but in most cases the contour of the adjoining 
ground, and the obstruction to wind by adjoining buildings, 
trees, and other surrounding objects, would render con- 
clusions drawn from such cases unreliable. It occurred, 
however, to us that some useful information might be 
drawn from another source, viz-, from railways them- 
selves. It is obvious that on existing railways that have 
been long in use, a series of experiments, if we may apply 
such an expression to them, have for many years been 
carried on, for over them trains have been running at all 
times of the day and night on high and unsheltered 
embankments and along other spaces exposed in many 
cases to very strong winds. Now, a wind pressure varying 
from 30lb. to 40lb. per square foot is sufficient to over- 
turn the ordinary railway carriages that have been in use 
during the last 25 or 30 years, and we thought it useful to 
inquire from the different railway companies for cases 
where railway carriages have been overturned by the force 
of the wind. The only cases of this kind that have been 
brought to our knowledge are appended to this report. 

‘** From the information thus acquired, from the inquiries 
we have made, and from the consideration we bave given 
to the subject, we are of opinion that the following rules 
will sufficiently meet the cases referred to us : 

‘**(1.) That for railway bridges and viaducts a maximum 
wind pressure of 56 lb. per square foot should be assumed 
for the purpose of calculation. 

‘**(2.) That where the bridge or viaduct is formed of 
close girders, and the tops of such girders are as high or 
higher than the top of a train passing over the bridge, the 
total wind pressure upon such bridge or viaduct should be 
ascertained by applying the full pressure of 56 lb. per square 
foot to the entire vertical surface of one main girder only. 
But if the top of a train passing over the bridge is higher 
than the tops of the main girders, the total wind pressure 
upon such bridge or viaduct should be ascertained by 
applying the full pressure of 56 lb. per square foot to the 
entire vertical surface from the bottom of the main girders 
to the top of the train passing over the bridge. 

**(3.) That where the bridge or viaduct is of the lattice 
form, or of open construction, the wind pressure upon the 
outer Or windward girder should be ascertained by applying 
the full aga of 56 lb. per square foot, as if the girder 
were a close girder, from the level of the rails to the top 
of a train passing over such bridge or viaduct, and by 
applying, in addition, the full pressure of 56 lb. per square 
foot at the ascertained vertical area of surface of the 


ironwork of the same girder situated below the level of the 
rails, or above the top of a train passing over such bridge 
or viaduct. The wind pressure upon the inner or leeward 
girder or girders should be ascertained by applying a pres- 
sure per square foot to the ascertained vertical area of 
surface of the ironwork of one girder only situated below 
the level of the rails or above the top of a train ing 
over the said bridge or viaduct, according to the following 
scale, viz. : (a) If the surface area of the open spaces does 
not exceed two-thirds of the whole area included within 
the ‘outline of the girder, the pressure should be taken at 
28 Ib. per square foot; (6) if the surface area of the open 
spaces lie between two-thirds and three-fourths of the 
whole area included within the outline of the girder, the 
pressure should be taken at 42 lb. per square foot; (c) if 
the surface area of the open spaces be greater than three- 
fourths of the whole area included within the outline of the 
girder, the pressure should be taken at the full pressure of 
56 lb. per square foot. 

**(4.) That the pressure upon arches and the piers of 
bridges and viaducts should be ascertained as nearly as 
possible in conformity with the rules above stated. 

**(5.) That in order to insure a proper margin of safety 
for bridges and viaducts in respect of the strains caused by 
wind pressure, they should be made of sufficient strength 
to withstand a strain of four times the amount due to the 
pressure calculated by the foregoing rules. And that, for 
cases where the tendency of the wind to overturn struc- 
tures is counteracted by gravity alone, a factor of safety of 
two will be sufficient. 

‘With regard to the eighth paragraph of the report of 
the Select Committee on the North British Railway (Tay 
Bridge Bill), to which you have drawn our attention, we 
beg to observe that where trains run between girders they 
will generally be sufficiently protected from the wind, the 
degree of protection afforded by the girders Gouiis on 
the extent to which the girders are open or close ; where 
the girders are so open as to afford insufficient protection, 
or where trains run, as in some cases they may do, on the 
tops of girders, we assume that the engineer will provide a 
sufficient parapet, but we are indisposed to go further into 
detail on this subject, as it might tend to stereotype modes 
of construction, which we think is undesirable. 

‘In conclusion, we beg to point out that the velocity of 
wind, like that of every other moving body, is more or 
less retarded by friction, and will be affected, therefore, 
by the character of the surfaces over which it has to pass, 
which may be rough, smooth, or irregular. It will follow, 
therefore, that, other things being the same, greater 
velocities will be attained at higher altitudes than at low 
ones, the wind at higher altitudes being further removed 
from retardation by friction. Though we are of opinion 
that no bridge or viaduct is likely to be built in sucha 
situation as to expose it to wind pressures equal to those 
which have been occasionally indicated by the disc on the 
Bidstone Observatory, yet, even if that were possible, a 
bridge or viaduct constructed according to the rules we 
have given would not be subjected to strains nearly equal 
to its theoretical strength. On the other hand, there will 
be — structures of small altitude or in sheltered situa- 
tions which never can be exposed to the wind pressure we 
have assumed, and where the application of the rules we 
have given would require modification. Some modification 
of the rules may also be required in the case of suspension 
or other bridges of very large span, but such cases will 
of rare occurrence, and we recommend that they should be 
specially considered when they arise. 

** We have the honour to be, Sir, 
Your most obedient servants, 
** JoHN HAWESHAW, 
**W.G. ARMSTRONG, 
**W.H. Bartow, 
“*G. G. STOKES, 
‘*W. YOLLAND. 


“We, the undersigned, concur in the above report so 
far as it goes, but we think the following clause should be 
added, viz. : 

“‘The evidence before us does not enable us to judge as 
to the lateral extent of the extremely high pressures occa- 
sionally recorded by anemometers, and we think it desirable 
that experiments should be made to determine this question. 
If the lateral extent of exceptionally heavy gusts should 
prove to be very small, it would become a question whether 
some relaxation might not be permitted in the requirements 
of this report. 

‘“*W. G. ARMSTRONG. 
“G. G. Sroxes.” 








TUNNELLING A VoLcANo.—The rocks which constitute 
the southern island of New Zealand are for the greatest part 
of the archaic type, consisting principally of gneiss, granite, 
mica-schist, phyllite, quartzite and felsitic rocks. They 
are partly covered by paleozoic strata which are folded up 
into innumerable troughs and saddle-backs throughout the 
province of Canterbury, and which partly belong to a car- 
boniferous period, so that there are prospects for a future 
discovery of coal beds. By far the greatest interest, 
however, is offered by the extensive volcanic phenomena 
of the island, and amongst them the extinct volcanoes upon 
the Banks peninsula, east of the town of Christchurch, are 
prominent. This peninsula, now only connected by bands 
of low and recent deposits with the mainland, was once a 
complete island, only formed by volcanoes, which rose up 
from the bottom of the sea. The special construction of 
such an extinct yoleano has been made visible by a tunnel 
of 3000 yards upon a railway between Christchurch and 
Littleton, which has pierced through the walls of a volcanic 
cone, and thus has laid bare its structure of successive 
streams of lava and beds of scoriz, ashes, and turfs, which 
are again intersected by dykes of younger volcanic rocks. 
This is perhaps the first volcano through which a railway 





has been construc’ 


















































































































210 


ENGINEERING. 





(Aue. 26, 1881. 





FIELD AND COTTON’S SAFETY GAUGE 
COCK. 

ANNEXED is an illustration of a gauge cock, recently 
patented by Mr. Edward Field (inventor of the “ Field” 
boiler) in conjunction with Mr. F. M. Cotton, designed for 
the purpose of reducing to a minimum, if not to an im- 
possibility, the explosion of steam boilers from over 
pressure. 

It is well known amongst engineers that even the best 
safety valves are liable to become “set” at times, 
especially when not lifted oceasionally ; this is borne out 
by the numerous instances of explosions from over pres- 
sure that have taken place from time to time, including 
the disaster on board H.M.S. Thunderer, It will be fresh 
in the memory of most of our readers that the blowing up 
of one of the Thunderer’s boilers, was, after a lengthened 
inquiry, found to have been caused by the sticking of the 
safety valve, and so firmly had it become set, that the 
limit of resistance of the plates of an entirely new boiler 
was reached without the safety valve making the slightest 
sign of yielding. 





By Messrs, Field and Cotton’s device all gauge cocks 
are transformed into miniature safety valves, which act as 
so many checks upon themain valve. These gauge cocks 
are loaded slightly in excess of the main safety valve, so 
that they shall not blow automatically except when the 
main valve refuses to lift. 

The accompanying section shows the valve closed by 
its spring, and should the pressure of steam in the boiler 
exceed the resistance of the spring, the valve will lift 
automatically, but when opened by hand, the valve turns 
on its seat for about one-third of a revolution, until the 
incline on the under side of the handle comes in contact 
with the inclined projection on the top of the gland, when, 
by continuing the partial revolution of the handle, the 
valve spindle and valve will be raised. By turning 
on its seat before being lifted, the valve is always tend- 
ing to keep itself tight, a point which cannot be too 
highly commended, and by being constantly turned and 
lifted it is next to impossible for the valve to stick. 

Since the introduction of domestic hot water services, 
kitchen boilers are no longer free from the danger of 
an explosion, for the circulating pipes attached thereto 
have only to become choked by lime, or the water in 
them to become frozen, to cause a disastrous explosion, 
many instances of which occurred during last winter. 
The inventors propose applying these cocks to house- 
hold bath boilers, as they will form at once tight draw- 
off cocks for kitchen use, and efficient safety valves ; the 
impossibility of their becoming set, owing to being in 
daily use, renders them far superior to the ordinary 
safety valves now employed, and which are so fre- 
quently found stuck fast by calcareous deposit when 
examined. 

These safety gauge cocks are nicely proportioned and 
well finished, reflecting great credit on Messrs. R. and 
F. Dale and Co., of Southwark, who have been entrusted 
with the sole manufacture, Altogether we have formed 
a very favourable opinion of them, and recommend them 
to the notice of the Board of Trade, and the boiler 


PATENT LAW REFORM. 
To THE EpiTor OF ENGINEERING. 

Srr,—I have looked through the Society of Arts’ Patent 
Bill, and am clearly of opinion the proposal to give power 
to the Commissioners to refuse patents or to endorse 
opinions on them, is radically wrong. I cannot see what 
harm to the public can be done by even worthless patents. 
I think the Commissioners ought to give the petitioner 
their opinion, and leave him at his risk to take out the 
patent or not ; whether we had three or a dozen Commis- 
sioners, I do not believe in their ability between them to 
do justice in all cases. Far less harm would be done by 
leaving the inventor to elect for himself (after due warn- 
ing), and letting him go forth with his invention to take its 
chance on its own merits, than would result from the 
arbitrary treatment certain to prevail in many cases if 
Commissioners are allowed to dictate, to refuse patents, 
endorse those granted, and so on. 

I have thought a good deal about this question of Govern- 
ment fees, a point on which, as I need scarcely state, I 
have had considerable experience as a patentee in various 
countries during the last thirty years. The conclusion I 
have arrived at is, that a moderate initial payment and a 
small annuity constitutes the best mode of taxation. The 
amounts should be just enough to pay the costs of tho- 
roughly keeping up the Patent Office and Museum, and 
tothrow inventions open to the public quickly when the 
patentees have ceased to look afterthem. This is far better 
and more just than any system of compulsory working. 
All such systems have so far proved practically failures. 

Yours faithfully, 
EDWARD FIELD. 
London, August, 1881. 








LIVERPOOL EXCHANGE STATION 
COMPETITION. 
To THE EpiTroR oF ENGINEERING. 
S1r,— My attention has been directed to your last week’s 
issue, in one column of which a letter is inserted from Mr. 
Henry Blackbourn, A.I.C.E., of 74, Ganden-road, Clap- 


am. 

I have not the pleasure of Mr. Blackbourn’s acquaint- 
ance, but am obliged to him for his letter, inasmuch as it 
gives one the opportunity of pointing out that the first 
premiated design contains all those essential points he asks 
for, viz., ‘‘ A cab inlet and outlet opposite Moorfields and 
of a practicable gradient (1 in 16); passenger thorough- 
fares at each important approach; Tithebarn-street with 
shops and offices; emigrant accommodation ample and 
cut off from other passengers,”’ and the public have at no 
point to climb steep steps in the wet. 

There are two sentences in Mr. Blackbourn’s letter 
which seem to stultify each other. He first speaks of the 
cabs jostling one another, and then says the roads are 
unnecessarily wide—if the roads are too wide there ought 
to be less chance of jostling. 
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As regards the gradient, 1 in 20 may be necessary for 
a goods traffic ; but for a passenger traffic, 1 in 16 is a 
practicable gradient and in the present case better than a 
lower gradient, as it shortens the approaches propor- 
tionately. 
Herewith I send you a block planof the first premiated 
design, and a copy of the report in connexion with same, 
from which you may select and publish what you think 
proper. 
In conclusion I beg to express a hope that whomsoever 
it was who took away the reports in connexion with the 
first and second design, they will at an early opportunity 
please to return them when they have abstracted all the 
information they require. 

Yours faithfully, 

JOHN WEST. 

4, South Parade, Manchester, August 22, 1881. 

To THE EDITOR OF ENGINEERING. 
S1r,—Referring to a very able letter published in your 
last week’s issue from Mr. Blackbourn, I wish to ask you 
through the medium of your most valuable paper whether 
it is an engineering fact that 1 in 15 is a proper or suffi- 
cient gradient for a rise of 27 ft., or would it be properly 
open to severe criticisms from members of his profession? 
Is there any instance of anengineer committing himself in 
practice to such a gradient for such a rise, and on granite 
setts too? 

Sir John Hawkshaw’s award in this competition surely 





insurance companies, 





especially from members of his own profession, and I, 
doubtless like many others, would be glad to get his reasons 
for selecting the designs he has done. 

In a competition some time ago Mr. Waterhouse, 
architect, had to adjudicate on the merits of, I think, forty- 
five or fifty plans, &c., and when he gave his award, dis- 
satisfaction being felt by some, he gave a clear report on 
those he awarded premiums to, and also his reasons for 
not doing so to the others, which was most satisfactory. 
Surely Sir John Hawkshaw might do the same. Are not 
the competitors entitled to this, seeing their designs cost 
much time and money. 

Yours faithfally, 


Newarll-road, Croydon, August 24, 1881. 





To THE EDITOR OF ENGINEERING. 

Srtr,—Mr. Blackbourn is in error when he writes thus : 
**O.C.S. Approaches as before, and another side road as bad 
or worse. It is barely lin 15.’’ The existing roadway 
has a gradient of about 1 in 18, and in my scheme the rise 
is 1 in 23. This is both shown and noted on my drawings. 

I am, Sir, &c., 
Tuomas MITCHELL. 
Priory Chambers, Oldham, August 23, 1881. 








GRAVITY MERCURIAL CONTACT 
MAKERS. 
To THE EprIroR oF ENGINEERING. 

Sir,—The article in your last issue attributing the 
invention of certain air-tight gravity mercurial contact 
makers we would correct at once, but in the present 
position of our patent it would not be judicious, but as we 
will do so soon we would thank you to notice our intention. 

Yours faithfully, 

Glasgow, August 24, 1881. D. anv G. GRAHAM. 
HAND SHEARING MACHINE, AND WIL- 
SON'S SHIFTING SPANNER. 

To THE EDITOR OF ENGINEERING. 

S1tr,—We will thank any of your correspondents to send 
us the address of the makers of a hand shearing machine 
to cut plates to }in. thick, and also the name and address 
of the makers of ‘‘ Wilson’s’’ patent shifting spanners. 

Yours truly, 


August 18, 1881. SHEARING. 








THE BUENOS AYRES EXHIBITION, 
To THE EDITOR OF ENGINEERING. 

S1r,—I shall esteem it a favour if you will give publica- 
tion to the following letter referring to the Buenos Ayres 
Exhibition : 

(Translation.) 
** Club Industrial. kroteccion al Trabajo, 
Buenos Ayres, June 7, 1881. 

** Sir,—I have the honour of enclosing a copy of the 
decree by which the Argentine Government cedes the space 
known as ‘ Plaza once de Setiembre’ for the machinery 
department of the South American Continental and 
International Exhibition. 

‘*This new site is much larger than the one we had 
before, and the interest manifested for the Exhibition in 
Europe, as well as in the other South American nations, 
makes us look for results beyond our first anticipations. 

‘* The opening is fixed for February 15, 1882 ; we have 
then only eight months before us, and a great number of 
machine constructors have not yet indicated the nature of 
the machinery they intend exhibiting or space required. 

‘** It is of great importance to act promptly, so that the 
machinery exhibits should represent as perfectly as pos- 
sible the exact state of the actual international produc- 
tions. 

** It would be deplorable should some nations be better 
represented than others, so allow me to impress on you the 
importance of at once acting in concert with the different 
constructors in England, and that you should obtain from 
them, and convey to us, without delay their answer, so 
that we may allot space to them according to the applica- 
tion. 

** You will understand the urgent necessity of inform- 

ing me as accurately as possible of the space required, as 
the committee over which I have the honour to preside 
rely absolately on you, Sir, to help it to bring the under- 
taking to a successful issue. 
‘*The object you should endeavour to obtain, is the 
remittance of new and perfected machines, and as between 
this and the opening of the Exhibition, new and import- 
ant inventions may be produced, you are by us authorised 
to receive up to December 15 all requests for space made 
for this object, always being understood that the delivery 
should take place early in January. eek 

** You will greatly oblige by sending this communication 
to those newspapers willing to publish it. 

** Please let me know the space required for English 
exhibitors, that it may be determined in the plans of the 
Exhibition building. Do not hesitate in addressing me for 
any information you may think useful, I will consider it a 
pleasure to attend to it immediately. 
‘* | remain, Sir, yours obediently, 
(Signed) ** ENRIQUE URIEN.” 
I remain, &c., 
Martin G. pE YANIR, Acting Consul-General. 

19, Craven-street, Strand, London, Aug. 19, 1881. 








AN AMERICAN GuN.—A long range gun, called the 
Lyman Haskins’ accelerating or multicharge gun, is to be 
made at the Scott Foundry of the Reading (Pennsylvania 
Iron Works. It is to be 25 ft. long, and will have a bore 
6 in. in diameter. The gun is expected to throw a 150 lb. 
shot ten or twelve miles, and to penetrate through 2 ft. of 





is open to severe criticism from every one, and more 


solid wrought iron. 
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ON THE PROGRESS AND DEVELOPMENT 
OF THE MARINE ENGINE.*® 
By Mr. F.C. MarsHALL, of Newcastle-on-Tyne. 
(Concluded from page 187.) 

We have now considered three of the means of increasing 
efficiency, but it is clear that anything that can be done 
with the present boiler is limited by one measure, namely, 
the power of the chimney. Mr. Perkins has shown us that 
in his boiler, with slow combustion, he can develop in his 
engine 106 indicated horse power, from 600 square feet of 
surface,on a consumption of under 1.7 lb. per indicated 
horse power, with a working pressure of 350 1b. per square 
inch, and weight of boiler and appurtenances —as the writer 
is informed—only half that of the ordinary form. But it 
may be doubted whether the tubes forming the furnace, 
and the rows immediately over the fire, would not very 
rapidly burn out from the expulsion of the water, under 
the heat of combustion of even the ordinary 20 Ib. to 30 |b. 
of fuel per square foot of grate. 

Mr. Perkins has however shown us in the working of 
his enginet and boiler that cylinders can be work 
at 350 lb. pressure and corresponding temperature, with- 
out oil or other lubricants than that of the steam itself; 
and that bcilers can be worked at sea with pure water— 
themselves making up their own waste—and can be kept 
absolutely clean and free from injurious deposit. These are 
important gains to our knowledge, and may no doubt bear 
results in the future. 

The application of forced draught to the furnace has 
been several times used in marine boilers within the last 
decade and promises more than any other method a way to 
largely increased efficiency as well as reduction in weight. 

For nearly fifty years the locomotive boiler has been in 
operation, and under the action of the blast pipe has been 
the most powerful evaporative machine in existence for its 
weight. As has been already noted, it does the same work 
on under one-third of the weight of the marine boiler. In 
the case of a vessel of 3000 tons, with engines and boilers 
of 1500 indicated horse power, the introduction of locomo- 
tive boilers with forced draught would place at the disposal 
of the owner 150 tons of cargo space, representing 1500I. 
per annum in addition to the present earnings of such a 
vessel. The engine space of such a vessel is shown in 
Figs. 19 and 20, page 211, with both the ordinary and 
locomotive form of boiler for comparison. 

Mr. Thornycroft has for some years used the locomotive 
form of boiler for his steam launches, working them under 
an air pressure—prodaced by afan discharging intoa closed 
stokehol€a—of from 1 in. to 6in. of water, as may be 
required. The experiments made gave an evaporation of 
7.61 lb. of water, from 1 lb. of coal at 212 deg. Fabr., with 
2 in. of water pressure, ani6.41 lb. with 6 in. of pressure. 
These results are low ; but it is to be remembered that the 
heating surface is necessarily small, in order to save weight, 
and the temperature of the funnel consequently high, 
ranging from 1073 deg. at the first pressure and 1444 deg. 
atthe Gin. With the ordinary proportions of locomotive 

ractice the efficiency can be made equal to the best marine 
iler, when working under the water pressure usual] in 
locomotives, say from 3 in. to 4 in., including funnel 
draught. 
It has fallen to the lot of the writer to fit three vessels 
recently with boilers worked under pressure in closed stoke- 
holds. The results, even under unfavourable conditions, 
were very satisfactory. The pressure of air would be 
represented by 2 in. of water, and the indicated horse power 
given out by the engines was 2800, as against 1875 when 
working by natural draught, or exactly 50 per cent. gain in 
power developed. 

The boilers here alluded to were those which, for dis- 

tinction, we will call the ‘‘ Navy boiler,’’ shown in Figs. 8 


and 9 (see page 187 ante), and give under ordinary con- | 


ditions very excellent results. But they have the disad- 


vantage of greater length and weight than the locomotive | 


form, which more than any other, in the writer's opinion, 
promises to meet the future requirements of the marine 
engineer. Two objections to its use on board ship have 
hitherto existed : first, it is supposed they must be deficient 
in steam room, and therefore very liable to prime; and, 
secondly, there is difficulty in keeping clean, and liability 
to become salted up. 

The first objection is entirely one of construction, and 
need not exist. The boiler may be made with ample steam 
room by the addition of a steam dome, or by making the 
firebox casing higher than the barrel of the boiler, so as to 
be of sufficient capacity, without increasing the weight of 
water, as shown in Figs. 19 and 20. The second objection 
can be met, and is now met in most services, by the 
increased care now taken by all engineers of their boilers, 
both in working and when in port. The construction of 
the boiler need not be such as to make it any less accessible 
than the present marine boiler; and there is no reason why 
the water need be worse than that used for locomotives 
on land. Asa rule it is much better, when surface con- 
densers are attended to. The principal difficulty is the 
“human favtor;’’ and it mast be admitted that marine 
engineers are much better educated and more intelligent 
now than ten years ago, and are becoming more and more 
so. It is also to be considered that, should their responsi- 
bility be increased, they are the more likely to become 
fitted for it. 

Great advantages are to be gained by the introduction 
of another form of boiler combined with forced draught, 
and the locomotive form is that presenting the fewest 
objections. 

. referring to the examples given in Table I., it was 





* Paper read before the Institution of Mechanical En- 
gineers, at Newcastle. 

+ (The Perkins form of marine boiler was illustrated in 
ENGINEERING, vol. xxviii., page 472, while of the Perkins 
engine for the yacht Anthracite a two-page engraving was 
given with our number of January 7th last,—Ep. FE}. 


| shown that saving was effected equal to that calculated 
by the use of higher working pressures, indicating that 
further progress lies in the same direction ; although the 
saving may be fractional, and cannot possibly equal past 
results for the same increments of pressure. Table LV. 
| (see opposite page) shows: 

1. The quantity of staam and coal used at pressures 
varying from four to eleven atmospheres, assuming the 
ratio of expansion to be varied so as to produce the same 
terminal and back pressure. 

2. The same, assuming six expansions and the same back 
pressure. 

3. The same, assuming eight expansions and the same 
back pressure. 

The total working pressure of to-day may be accepted as 
105 1b., or equal to seven atmospheres. If it were boldly 
accepted that eleven atmospheres, or 1651b., were to be 
the standard working pressure, the result would be a gain 
of 14.55 per cent-, provided no counteracting influence 
came into play. Of course, there are forces which war 
against the attainment of the full extent of this advantage, 
viz., the greater condensation in the cylinders and loss in 
the receiver or passages. 

In regard to the former, it may be questioned whether 
by steam jacketting the high-pressure cylinder, correctly 
proportioning the steam passages, and giving a due amount 
of compression in both cylinders, this may not be reduced 
far below the generally received notion; and the latter 
cause of loss may be considerably reduced in its effect by a 
more carefully chosen cylinder ratio. The ratio usually 
adopted, between 3.5 and 4 to 1, whether the pressure be 
70lb. or 90lb., may well be questioned in view of the 
results shown in the case of Nos. 6, 15, and 17 in Table I. 
There, with a cylinder ratio of 2.95 to 1, the economic per- 
formance is very good, and equal to any with the higher 
ratio; and it may be added that the cases quoted are 
amongst the most reliable and trustworthy of the list. 

A lower cylinder ratio has another advantage of con- 
siderable value, viz., that the working pressure can be 
much reduced as the boilers get older, while by giving a 
greater amount of steam the power may be maintained —at 
an extra cost of steam, of course, but not so great a cost 
as with higher ratios. This fact was mentioned by Mr. 
Macfarlane Gray in the discussion on Sir Frederick Bram- 
well’s paper in 1872. 

The starting has usually fixed the cut-off in the high- 
pressure cylinder at about 0.6, and the ratio of expansion 
has decided the ratio of cylinders. The use of separate 
starting valves in both cylinders obviates that necessity. 
The difficulties in the way of taking advantage of the higher 
economic properties of greater pressures than hitherto 
used on board ship, are, it is submitted, not insuperable, 
and it would be to the interest of all that they should be 
firmly and determinedly met. 

The quantity of steam used in the compound reosiver 
engine and Woolf engine, respectively, are stated by Mr. 
D. K. Clark in his Manual of Rules, Tables, and Data 


to be: 
Per Indicated Horse 
Power. 
Receiver engine... ‘ 18 to 20 lb. 
Woolf engine ase me 20 to 21 lb. 

It is a remarkable coincidence that the long voyage 
results given in Table I. exactly confirm Mr. Clark's 
figures. It may therefore be accepted as an average result 
that the Woolf engine, as usually arranged, will use 10 per 
cent. more steam than the receiver engine for the same 
power. Of the three-cylinder receiver type, the data are 
insufficient to form a definite opinion upon ; but so far the 
general working of the Arizona is stated to be as good, 
economically, as any of the two-cylinder receiver class. 
| It is only right to mention here that the results referred 
| to are very seriously affected by the condition of the valves 
and gear at the time; and still more by the setting of the 
| valves, and the relations of the admission, port-opening, 

release, and compression, to the movements of the piston. 

| The efficiency of an engine may be reduced enormonsly by 
carelessness in this matter, and when efficiency is of such 
vital importance, these matters of detail cannot be too 
strongly urged upon steamship owners. It is not too 
much to say that nine-tenths of the engineers in charge of 
engines know nothing of the condition of their valves, and 
it is not till some serious waste or mishap occurs, that they 
are thonght of.* 

The surface condenser remains as it was ten years ago, 
with scarcely a detail altered. In most engines it remains 
a portion of the framing, and as such adds greatly to the 
weight of the engine. It is a question seriously worth 
consideration whether or no the surface of tubes can be 
reduced, The practice at present is to make the surface 
one-half the boiler surface as a minimum, that is, equal 
to abous 2 square feet per indicated horse power. In prac- 
tice, the writer has found 1.4 square foot per indicated 
horse pewer to maintain a steady vacuum of 27}in. The 
only experiments on this subject of practical and accurate 
character are those conducted by Mr. B. G. Nichol, of this 
town, an account of which appeared in ENGINEERING, 
December 10, 1875. It was found that when the water 
flowed through the tubes with a velocity of 100 ft. per 
minute, 1 square foot was quite sufficient to transfer 527 
units of heat from the vapour of the condenser to the 
water, for each degree Fahr. of effective difference of tem- 
perature. Now in general we only have 200 units passing 

* Ihe subject of valve motions was so fully discussed at 
the Barrow meeting, that it is unnecessary to go over the 
ground again. Those members who are interested may 
see, in the models and photographs exhibited, the applica- 
| tion of that modification of the Hackworth motion adopted 
by the writer. It is now at work in thirty-two sets of 
‘engines, and is being fitted to as many more by his own 
and other firms. It is working very satisfactorily in every 

' instance. 











through for each degree of effective difference, so that even 
with water passing through at the slow velocity named, 
there is a large margin for the dirt in the tubes frequently 
found in condensers. Then again, an engine using 22 1b. 
of steam per indicated horse power must require more sur- 
face than one using 171b.; and if 2 sqnare feet be neces- 
sary for 22lb., while, by increasing initial pressure, the 
quantity of steam can be reduced to 16 1b. per indicated 
horse power, we should only require 1.45 square foot per 
indicated horse power, to give the same vacaum, if the 
condensing water remained the same. 

The method generally in use, of passing water through 
the tubes, is much more efficacious than exhausting 
through, as is sometimes done in Her Majesty’s Navy. 
The circulation is never so perfect in the latter case, and 
much more water is carried. The ordinary plan gives more 
control over the quantity, and also better circulation of 
the water. 

The air and circulating pumps, for engines of 1500 indi- 
cated horse power and under, are as a rale worked entirely 
by levers attached to the low-pressure connecting-rod 
crosshead. They thus help to balance the piston and rods 
of that engine. The circulating pump is made single or 
double acting ; the single acting has the advantage of add- 
ing to the balancing of the weights, and offers no obstruc- 
tion to the flow of water ; the double acting has the effect 
of checking the column at each stroke, and is not so easy 
in working. 

The Gwynne centrifugal pump is extensively used for 
circulating and bilge purposes, and is a very valuable 
auxiliary to the main engine. 

The extended use of stcel offers great advantages for 
the reducing of weights, and especially in the form of 
hollow shafts, sach as are now being manufactured by Sir 
Joseph Whitworth and Co. On this system, in a 10-in. 
shaft, a hole is run 4in. in diameter, reducing the weight 
16 per cent., while its strength is only reduced 2.56 per 
cent.; or, if the hole were increased to 5in. the weight 
would be reduced 25 per cont. and the strength only 4.25 
per cent. ; and it is a question whether the weight could 
not be further reduced by giving a lower nominal margin 
of safety, which it would seem might be done on account of 
the greater elasticity of form, as well as elasticity and 
homogeneity of material. The surface presented by a steel 
shaft to the bearings is also—it is not too much to say— 
almost infinitely more perfect than the forged iron shaft 
with its reeds, open texture, and iron cinder, from which 
marine engineers suffer so much. The friction must there- 
fore be greatly reduced. 

The writer has just completed six pairs of engines for 
three twin-screw ships, having steel shafts of 10 in. dia- 
meter, and has ineach case run the engines at 120 revolu- 
tions per minute, while indicating 1380 horse power from 
each pair, for ten to fifteen hours without stopping ; and 
in no case has a single bearing or crank-pin warmed or had 
water applied, the surfaces on examination being perfect. 

In these engines all working bolts, pins, and rods, except 
the piston and connecting-rods, are of steel, all rods in 
tension being loaded to 8000 lb. per square inch. The 
boilers are of the Navy type, made throughout of Siemens- 
Martin steel plates, rivetted with steel rivets, all holes 
drilled. Furnaces are welded and flanged ; the tubes are of 
brass. In comparison with an ordinary merchant steamer’s 
iron boilers of the double-ended type, they weigh, including 
water and all appurtenances, as follows : 


—— Navy Type. 
Weight, tons , eee 135 146 
Indicated horse power ... 1400 2760 
Draught ... ose . Natural Forced 


The use of steel castings is becoming considerable ; they 
give great strength, but unfortunately the still persi-tent 
presence of blow-holes prevents their strength, and their 
wearing to a polished surface, being relied on to the extent 
that could be wished. 

For our large steamers steel-built crankshafts must come 
more and more into use. The constant failure of iron 
cranks, even when built up, is too serious a question for 
the shipowner to let alone long. It is important to note 
Mr. Holt’s remarks on his retarn to the old-fashioned 
mill-engine form of crank. ‘The single bearing of great 
length on the end of a long length of screw shafting—the 
crank-pin with small surface velocity, the simple crank, 
made, as it can now be made, to be practically solid with 
the shaft—are all great steps in the way of simplicity ; pro- 
vided only shipowners care to adopt the single engine, 
which, even if 10 per cent. more costly in fuel, has much 
to commend it. 

The cast-steel propeller blades introduced by Messrs. 
Vickers, are being more largely used; the reduction in 
thickness enables them to be much more easily driven. 

The screw propeller is still to a great extent an unsolved 
problem. We have no definite rule by which we can fix 
the most important factor of the whole, namely, the dia- 
meter. Mr. Froude has pointed out that by reducing the 
diameter, and thus the peripheral friction, we can increase 
the efficiency ; and this is confirmed by cases—of Iris reduced 
2 ft-3in., and the Arizona reduced 2 ft. This must of 
course be qualified by other considerations. The ship has 
by her form a definite resistance, and a certain speed is 
required ; if the propeller be made too small in diameter, 
the ship will not be driven at the required speed, except at 
serious loss in other directions. 

This question is too large and complicated to be dealt 
with here, and should, in the first instance, be made 
the subject of careful and extended experiment, on 
which a separate paper should be written. The writer's 
object is to point out the important bearing this 
question has upon the marine engine. We have shown 
the importance of the reduction of weight to the ship- 
owner; the smaller the propeller the smaller the engine 
needs to be to drive it, and therefore the less the weight 
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Class A—Compound engines with one high and one low-pressure vertical cylinder, working two cranks at right angles. 
, B ” . one crank. Cylinders in line (tandem), 
two cranks at right angles, Cylinders in line (tandem). 
a three cranks at 120 deg. 
¢ These four ships are very limited in boiler power. 
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TABLE IV.—Quvantity or STEAM AND COAL USED PER I.H.P. ror Various WORKING PRESSURES. 
1.—The same Terminal and Back Pressure assumed throughout. 
































Total working pressure, Ib. per square in. . ° 60 75 | 90 105 120 135 150 165 
Number of expansions -_ sok one — see ese 457 5.72 | 6.86 8.00 9.15 10.28 11.42 1200 
Steam used per indicated horse power per hour, Ib. 1.93 | 19.13 18.44 17.22 16.4 15.65 15.0 14.53 
Net coal per ” *” - 1.8 1.58 1.52 1.43 1,36 1,30 1.25 1.224 
Ratio of net coal, that for 105 Ib, being unity 1.26 1.104 1.061 1,000 095 | 091 0.875) 0.8545 
jf . 3 ort ae 1,000} 0.8775 0.842 0.794; 0,755! 0.7225 0.695! 0.6786 
2.—Six Expansions and the same Back Pressure assumed throughout. 
Total working pressure, Jb. per square inch eee 60 75 90 105 120 135 150 |165 
Steam used per indicated horse power per hour, Ib, 19.09 | 18.83 | 18.45 18.1 | 17.81 | 17.6 17.42 | 17.2 
Net coal ~ * » 1.569) 1.556 1.528 1,502 1.483 1.469 1.458| 1.442 
Ratio of net coal, that for 105 1b, being unity 1.043] 1.0385 | 1.016 1,000 0.988 0.977 0.97 | 0.959 
B " 60 = : 1.000} 0.9925] 0.964 0.96 0.945 0.935 0.929] 0.918 
3.—Assuming Eight Expansions and the same Back Pressure. 
| j | | 
Total working preasure, Ib, per square inch a 60 75 90 105 120 135 150 |165 
Steam used per indicated horse power per hour, lb, 18,8 18.1 17.64 17.21 17 16.65 16.5 | 16.39 
Net coal a ¥ ‘a 1.544) 1491 | 1.459 1429} 1415 1.388] 138 | 1.373 
Ratio of net coal, that fr 1051b, being unity eco 1,053 | 1.043 1.021 1. =| = (0.991 0.972 0966) 0.962 
. 60 a ae ‘is 1 | 0.966 | 0.945 0,925; 0.217, 0.897] 0,894| 0.89 








to be carried ; but to produce the same result in driving the | 


ship the propeller will need to be turned faster ; and the 
faster it can be turned, consistent with efficiency and small 
wear and tear, the better. That we are a long way within 
our powers, in our ordinary practice, in this latter respect, 
is proved by the-engines of torpedo vessels developing 
470 indicated horse power at 443 revolutions and 886 ft. 
te speed per minute ; the Iris developing 3857 indicated 

orse power at 99 revolutions and 582 ft. of a 75in. piston 
per minute; and the engines recently constructed, before 


alluded to, giving ont 1400 indicated horse power at | 


124 revolutions, and 724ft. per minute of a 60-in. piston. 
To do this, however, the working parts must be carefull 
balanced, a matter very much neglected, and one whic 


Such effects, not being considered aint in the first 
instance, are urged against the adoption of higher velo- 
cities, not specially in the piston, but what is far more 
important, in the speed of revolution, which, as experience 
is showing us, may be vastly increased to the advantage of 
all, and specially of the shipowner, whose interests it is the 
first interest of our profesion to promote. 

To sum up the whole. Progress has been made during 
the past nine years, and in the following particulars : 

1. The power of the engines made and making show a 
great increase. 

2. Speeds hitherto unattainable are now seen to be 
possible in vessels of all the various classes. 

3. The consumption of fuel is reduced by 13.38 per cent. 


leads to great wear and tear in shafts, crank-pins, &c. | on the average ; and numbers of vessels are now working 
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on much less coal than that average, while the quality of 
the coal is in nearly all cases very inferior, so that it is not 
unfair to take credit for 20 per cent. reduction. 

4. The working pressures of steam are much increased 
on the average, and are still increasing; many steamers 
now being built for 1201b. per square inch, while 90 lb. is 
the standard pressure now required. 

As increased pressure means increased vo a there 
does not appear any reason why the standard of 150 lb. 
should not be sought as that of the fature ; combined with 
the adoption of the locomotive description of boiler and 
forced draught. Higher speeds of revolution appear to be 
desirable, with a view to very great reductions in weight 
of machinery carried. This implies careful balancing and 
adjustment of all working parts, as well as of the steam, to 
the work to be done. 

The more general introduction of steel in all its varieties 
is enabling the marine engineer to adopt means tending 
throughout to lighten working parts, and to increase velo- 
cities, in a way he dared not attempt nine years ago. 

In conclusion the writer begs to submit this paper to 
the Institution as a very imperfect résumé of the progress 
and development of the marine engine, and only as a sequel 
to that of fis distinguished predecessor. His time has not 
permitted him to go fully into the many questions arisin 
out of the subject, and he asks that it may be receive 
only as a basis of discussion by the Institution many mem- 
bers of which are much better able to deal with it than he 
feels himself to be. 

The writer desires to tender his warmest thanks and 
acknowledgments to the numerous shipowners, manufac- 
turing engineers, marine superintendents, and others, who 
have so freely supplied him with valuable information for 
this paper, some at considerable expense and trouble. 

He has also pleasure in acknowledging the careful 
assistance rendered by Mr. A. Blechynden, M.I.M.E., in 
the preparation of the details and calculations of the paper, 








Tue CANADIAN PATENT OFFICE.—The business of the 
Canadian Patent Office continues to increase. During 
June 154 patents were issued, and the fees received 
amounted to 3797 dols., being an increase of 276 dols. over 


‘the same month last year. 
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BATHING-PLACE AT HARROW SCHOOL. 
MR. JOHN FOWLER ENGINEER, WESTMINSTER. 
(For Description, see Page 208.) 
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carriages at the rear of the train; the remainder of 
the train was undamaged and proceeded to Tod- 
morden, As for the Manchester express two carriages 
and a van were destroyed, but all tke fatal accidents 
occurred in the rear carriages of the Yorkshire train, 
The express was made up of an engine and tender, 
four composite and two third-class carriages, and a 
guard’s van; the train was fitted with the Westing- 
house automatic brake. ‘The collision occurred 
about 142 yards from the end of the adjacent 
platform of the Blackburn Station ; 30 yards beyond 
is the West Signal Cabin ; 144 yards from it is the 
Old Junction Signal Cabin, and 355 yards beyond 
is the Bolton Junction Cabin; the distance from 
this latter to the point of collision is thus 671 yards. 
The rails as far as the West Cabin are level, and 
from this point they run through the station with a 
grade of 1 in 102. There are no sharp curves 
between the Bolton Junction box and the station. 
We may first summarise the evidence respecting 
the signals. James Livesey, district passenger 
ee testified that in accordance with a 
rule of the company, when there was a train in the 
station, and one following, the second one was 
stopped by the home signal and signalled into the 
station with a green flag. ‘The rule about the green 
flag was strictly adhered to, John Graham, the signal- 
man on duty at the Old Junction box when the colli- 
sion occurred, said that his distance signal and the dis- 
tance signal of the West Cabin were both at danger 
when the Manchester express passed his distance 
signal at a rate of speed that would have been 
usual had there been no signals against it, ‘The 
speed on passing his box was thirty or forty 
miles an hour. The West Cabin signalman took 
off his distance signal, upon which John Graham 
removed the Old Junction home signal, and 
guided by the West Cabin signal showed his green 
flag to the express. Thomas Thompson, signal- 
man at the West Cabin, on the other hand, swore 
that he did not take off the distance signal, but he 
lowered his home signal, and the express passed 
his box 172 yards from the point of collision at 
about forty miles an hour. ‘This witness appears to 
| have been learning his business, since another signal- 
'man deposed that he put Thompson in training and 
| that his instructions to him were to keep the home 
| signal at danger_until the train slackened speed and 
|was under control; to keep the home signal at 
| danger till the driver could see him, and then put 
|a green flag out of the window. ‘Thompson, how- 
ever, admitted that he had lowered his home signal 
and passed the express on at forty miles an hour. 
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THE BLACKBURN COLLISION. 

Since the disastrous railway collision at the 
Blackburn Station, many efforts have been made 
in this country and on the Continent to anticipate 
the Board of Trade report and the verdict of the 
coroner's jury, and to assign as the cause of the acci- 
dent the failure of the Westinghouse brake to act at 
the critical moment. It would be obviously improper 
urtil the pending inquiry has terminated to analyse 
the evidence and to publish any deductions there- 
from, but in view of the premature attempts that 
have been made to discredit the Westinghouse 
brake it is as well to place on record some of the 
salient points of the evidence obtained during the 
official inquiry that has already been concluded. 
The facts of the case are sufficiently familiar, A 
train running from Liverpool to Todmorden had 
stopped at the Blackburn Station, where a carriage 
from the tail end of the train was being removed by 
a shunting engine. Just then an express train from 
Manchester ran into the station at a high rate of 
speed, damaging the shunting engine and the car- 
riage attached to it, and breaking up two composite 








tance signal, the evidence of this witness, and that 
| of the man at the Old Junction box, is distinctly 
contradictory. The evidence of the driver of the 
express does not tend to harmonise matters. He 
said that the signals at Bolton-road Junction (the 
furthest from the station of the three cabins) were 
off ; the distance signals of both the Old Junction 
and the West Cabin were at danger, but both the 
home signals were off ; no green flag was shown him 
|at the Old Junction. The man at the latter place had 
|deposed that he only lowered his home signal after 
|the West Cabin distance signal had been lowered, 
| which the West Cabin signalman swore he did not 
‘lower at all. The driver's evidence is partially 
{endorsed by that of the guard of the express, who 
swore that the signals were all off up to Blackburn 
Station, except a distance signal worked from the 
tunnel on the other side of the station. ‘ When 
| there has been anything standing in the Blackburn 
Station before, the home signal at the West Cabin 
| has been kept at danger until the train had been 
|almost pulled up, and then signalled in by the green 
|flag. I did not see any green flag that day, and the 
home signal was off.” ‘Lhe evidence of the two last 
witnesses thus confirms that of the pupil Thompson, 
who was learning his business at that moment, that 
the express was passed on into the station with open 
signals and no green flag. 

The testimony of Ezekiel Howard, the Blackburn 
stationmaster, should be summarised before we dis- 
miss this part of the evidence. He said: ‘The 
long distance signal of one cabin is displayed on 
the home signal of the next cabin in the boxes 
near the station ; for instance, the distance signal of 
the West Cabin is on the home post of the Black- 
burn Cabin, and the distance signal of the Old 
Junction Cabin is on the home post of the Bolton 
Junction box. The driver would consequently see 
the distance signal of the West Cabin at the same 
time as the home signal of the Old Junction Cabin. 
If the home signal were off at the Old Junction, 











and the distance signal of the West Cabin up at 
the same place, the train should be under control 
at the West Cabin. Had the home signal been up 
at the West Cabin, the train would have been 
brought to a stand at that cabin. It is the custom 
to take off the signals and display the green flag, 
in order to let both trains be in the station together, 
If the home signal and the distance signal were 
both on, it was the duty of the driver to pull up at 
the home signal, but he might pass the distance 
signal if the home signal were off, and proceed cau- 
tiously. The station is, strictly speaking, guarded 
by the West Cabin, and if the man has any doubt, 
he should stop the train so as to avoid danger.” 

Next as regards the speed of the express. On 
this point the testimony is remarkably harmonious, 
Graham, the Old Junction signalman, deposed that 
the train passed his box at a ‘‘ very unusual speed ;” 
Thompson testified that it passed into the station at 
about 40 miles an hour. The guard of the train 
admits 30 miles an hour on passing the West Cabin at 
the end of the station, and 45 miles an hour before 
approaching the Old Junction box. Mr. W. Taylor, 
J.P., an habitual traveller by the train, gave evi- 
dence of the irregular manner in which the express 
was driven on that day, The driver ‘‘ went very 
fast, and the brake dragged severely... . I said I 
feared we were going to be shaken off the metals. . . . 
Weran through the tunnel faster than usual, and 
then he put on a terrific speed till Darwen was 
reached, . . . We came past Bolton Junction much 
faster than usual,” Thesame witness also spoke of 
the alarm felt by himself and several friends, 
Howard, the Blackburn station-master, stated that 
although the driver of the train had been with an 
express before, it was the first time he had everrun 
the train that caused the accident. 

The evidence regarding the action of the driver 
of the express and the behaviour of the Westing- 
house brake may be now summarised. The driver 
states that he did not see the train standing in the 
station until just after passing the Old Junction 
Cabin. The brake had been working well, and 
it was all right when he had last applied it at 
Over Darwen, three milesfrom Blackburn. At the 
latter place ‘‘ he found that the automatic brake did 
not take effect the instant he applied it as it had 
done previously.” He put on his hand brake on 
passing Bolton Station, and he reversed his engine 
and whistled for brakes as soon as he saw a train 
standing in the station, that is just after passing 
the Old Junction box. He had only had three 
weeks’ experience with the Westinghouse brake, and 
had had a difficulty with it ona previous occasion, The 
fireman of the shunting engine which was removing 
the carriage from the Liverpool train in the Black- 
burn Station says that he saw the Manchester 
express first at the end of the platform outside the 
covered part of the station; that after he had seen 
it the driver of the express, who had shut off steam, 
whistled for brakes and reversed his engine. ‘‘ That 
was just as the express was coming under the roof 
of the station.” According to this witness the 
express driver began to take energetic means to 
stop his train after he had passed the West Cabin, 
at forty miles an hour according to the signalman 
Thompson, and not just as the train had passed 
the Old Junction signal box, The passenger guard 
of the express states that the driver whistled for 
brakes just as his van had passed the West Cabin, 
corroborating the fireman of the shunting engine, 
but the speed had previously been reduced (from 
45 miles an hour) by the application of ‘some 
brake.” ‘The Westinghouse brake had acted pro- 
perly at the previous stoppages of the journey, 
but on this occasion ‘‘ he did not feel” the Westing- 
house brake put on. In the opinion of the guard 
the train passed the West Cabin at thirty miles an 
hour, and struck the engine in the station at a speed 
of twenty miles. The fireman of the Manchester 
express states that he put on the hand brake just 
after passing Bolton Junction, and kept it on. It 
is not clear from this witness at what moment the 
driver applied the Westinghouse brake, but he had 
applied it before he whistled for brakes on passing 
the West Cabin, as was confirmed by the guard, 
who stated that after passing the West Cabin 
he opened the valve of the Westinghouse brake in 
the van and did not hear any rush of air, a proof 
that the brake was full on. The pressure of air 
in the brake was between 80 lb. and 100 lb. on 
passing Bolton Junction two or three minutes 
before the collision. One of the passengers testi- 
fied to feeling a brake put on on nearing the 
Blackburn Station, but it was only gently put 
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on. John Graham, the Old Junction Cabin signal- 
man, said that when the signals are off it is the 
custom to apply the Westinghouse brake near the 
West Cabin. According to the evidence, the home 
signal of the West Cabin was off, when the train 
passed at a speed of forty miles an hour, the usual 
point for putting on the Westinghouse brake, and 
at a distance of 172 yards from the point of colli- 
sion. No evidence was attainable as to whether the 
brake-blocks were in contact with the wheels of the 
shattered portion of the express, but more than 
half an hour after the accident, when the four un- 
injured carriages were hauled away by an engine, 
the brakes were not on them, but a suflicient 
interval had elavsed to allow the brakes to have 
leaked off. A careful examination of the express 
after the collision showed that as regards these 
carriages the brake was in thorough order and 
acted perfectly, and the brake acted on the other 
three carriages and engine on the first application. 
A minute examination led to no discovery which 
pointed to any failure of the brake. There was a 
slight leakage affecting the release valve of one 
carriage; a surprisingly small amount of damage 
from so violent acollision, Yesterday week, for the 
information of the jury, a train composed exactly 
like the one which had been in collision was made 
up, and a series of experiments were conducted 
with it. It was found that with a speed of about 
forty miles an hour, the speed at which the express 
passed the West Cabin, where it was customary for 
the driver to apply the Westinghouse brake, the 
train was pulled up in 231 yards, and in 25 seconds, 
or 69 yards further than the distance between the 
West Cabin and the point of collision. With the 
hand brake 2 minutes and 18 seconds and a distance 
of nearly 1400 yards were required to stop the train. 

We have now summarised the evidence in this 
interesting case, so far as it has been obtained, and 
shall defer any criticism upon it until the remaining 
testimony has been obtained and the verdict of the 
jury recorded. 








THE TEHUANTEPEC SHIP RAILWAY. 


Wa3ite the preliminary works of the Panama Ship 
Canal are in progress—though according to the 
imperfect information afforded the progress is very 
small, and the difficulties far greater than were 
foreseen—Captain Eads is earnestly developing his 
project for the construction of a ship railway across 
the isthmus at Tehuantepec. The abilities of 
Captain Eads, both as an engineer and a financier, 
have been too well established by the successful 
completion of one of the great engineering works 
of the world—the deepening of one of the mouths 
the Mississippi—for this scheme to be passed lightly 
on one side, and pronounced chimerical; on the 
contrary, emanating from such a source it commands 
the most serious attention both in a professional and a 
commercial point of view. It would be at once the 
most original and boldest engineering work ever 
attempted, and if successful would have an incalcu- 
lable effect upon the carrying trade of America, 
and to a less extent upon that of the whole world. 
In the United States the question is one 
attracting great attention, for not only is the 
work of M. de Lesseps generally regarded 
with a feeling of mistrust, and with a sentiment of 
jealousy also, but the route located by Captain Eads 
lies so much nearer the direct line of travel that it 
would naturally absorb nearly all the trans-isthmian 
tratfic. On a subsequent occasion we shall consider 
this point in more detail, but at present we will con- 
tent ourselves with a few figures relating to the two 
routes. Speaking roughly the ship railway route 
is at the north and the ship canal at the south of the 
isthmus connecting the two continents, the lines 
of crossing being about 1100 miles apart. This isa 
matter of the utmost importance, especially since 
Captain Eads has opened for large ships the great 
waterway of the United States, and converted New 
Orleans into a vast seaport. A ship leaving the 
mouth of the Mississippi for California, Japan, or 
China would, if intending to cross the isthmus by 
the canal, after passing the site of the railway, be 
obliged to follow the coast for 1100 miles to reach 
the canal, and having crossed, pass up the coast on the 
western side for the same distance before reaching 
Tehuantepec. Thus the voyage would be neces- 
sarily 2200 miles further than by the ship railway. 
This would represent a saving of time of about nine- 
teen days ona round trip between New Orleans and 
San Francisco, and a saving of twelve days ona 





round trip between New York and San Francisco, 





Shipowners and merchants alike will understand the 
practical results of such an economy. 

Although Captain Eads’ project has not yet 
advanced so far upon the ground as that of M. de 
Lesseps, it stands upon at least as firm a foundation, 
and its ultimate prospects are probably far brighter, 
apart from its physical advantages. ‘The concession 
granted by Mexico to Captain Eads is a peculiarly 
advantageous one, the estimate for construction is 
only 15,000,000/., as compared with 48,000,000/. 
for the canal, and if these figures are insuflicient, 
the excess of cost in each case will probably be in 
the proportion of the estimates; the work could be 
completed in four years, and there is no doubt as to 
the amount of tratlic which would await the rail- 
way on its completion. Naturally the undertaking 
will meet with much political opposition in the 
United States, but on the other hand it will meet 
with wide-spread and powerful support. The chief 
opponerts will be those whose material interests lie 
in preserving railway monopolies, andj preventing 
the carrying out of any work which, no matter 
how vast the national benefit resulting from them, 
would produce competition and destroy monopoly, 
On the other hand support will come on all sides 
from those who desire the welfare of the country, 
and who also have great material interests at stake, 
such for example as the merchants of New Orleans 
now possess. Under these conditions we think there 
is little doubt but that the United States Government 
will accord the guarantee asked of 6 per cent. on 
two-thirds of the capital for a maximum term of 
fifteen years, subject to conditions which throw the 
whole responsibility on Captain Eads, and also to 
special advantages which would well repay them 
for a guarantee which they might never be called 
upon to redeem, 








THERMOMETRY. 

Dr. E. J. Mitts, D.Sc., has recently contributed 
to the Transactions of the Royal Society of Edin- 
burgh, ‘‘ Researches in Thermometry,” which yields 
some curious and valuable information though it is 
not placed before the reader with commendable 
clearness of explanation. We propose to direct 
attention to some of the more directly practical 
results of his labours. In calibrating thermometer 
tubes it is not necessary to use precision in placing 
the extremes of the small index of mercury. Time 
will be saved by adjusting the index so as to have a 
slight error, and then immediately correcting for 
this error. Suppose the first position of the index 
to be from 0 to 26.9 millimetres; the second from 
29.6 to 54.9. Here the error made is 2.7 mm. ; the 
second position corrected is therefore 26.9 to 52.2. 
Thus the lengths of the index in these two positions 
is 26.9 and 25.3 successively, and so on. 

The correction for a thermometer only partially 
immersed in a medium whose temperature it is 
intended to exhibit will be more or less according 
as the temperature of the air is below or above that 
of the medium. It may be determined by Reg- 
nault’s formula: 

y= .0001545 (T—#) N (Centigrade), 

where y is the correction, .0001545 is the difference 
between the coefficients of cubical expansion of 
mercury and glass, T the reading of the principal 
thermometer, ¢that of a subordinate thermometer 
whose bulb is placed halfway up the exposed stem 
of the principal thermometer, and N the total num- 
ber of scale degrees exposed. Dr. Mills deduces 
.000135 as a more accurate constant. 

‘‘The bulb of a thermometer consists of glass, 
that is, of a mixture in various proportions of more 
fusible, less crystalline, basic silicates with less 
fusible, more crystalline silicates. During the opera- 
tions of blowing it becomes richer in silica, and 
hence of a more crystalline nature. The crystalline 
portion, in all probability, takes many years to com- 
plete its separation—however rapid at first—from 
the amorphous constituents; and this separation 
should be attended with some slight contraction of 
volume. ‘The mixture is also especially sensitive to 
the influence of temperature, more particularly soon 
after its manufacture ; and thus it exhibits—after 
heating, for example—a ‘set,’ the recovery from 
which is extremely slow.” ‘This hypothetical expla- 
nation ought to attract the attention of thermometer 
makers, and lead them to seek the kind of glass 
least affected by crystalline set or disturbance, 
Certain it is that some thermometers are more sub- 
ject to zero-error than others, and the cause seems 
to be in the quality of the glass. 

The displacements in the zero of a thermometer 


may be investigated in relation to time, or in regard 
to immediate temperature disturbance. ‘ Bellani 
seems to have been the first to recognise clearly 
that an ascent does habitually occur, and to haye 
proposed the view, substantially identical with my 
own, that it is owing to secular changes in the physical 
nature of glass. Conclusive evidence will be adduced 
below to prove that atmospheric pressure has no 
share in producing this ascent.” As we understand 
Dr. Mills, his experiments credit the atmospheric 
pressure with about 0.2 deg. of this ascent. “ A loga- 
rithmic curve with two terms is sufficient to repre- 
sent, within the limits of experimental error, the 
ascent of a thermometer’s zero with time, the second 
term being such as to be materially required only 
in the earliest stages of the ascent. Thus, taking 
to denote the remaining ascent and x successive 
intervals of time, we have the relation y=A az + 
B b=; where A B represent the total ascent, and 
a b are constants, ) being much less than a. There 
is thus no difficulty in establishing for any given 
thermometer an equation sufficiently exact for all 
practical purposes, and probably applicable to bulbs 
of any shape whatever.” As regards the movement 
of zero with temperature, Dr. Mills concludes from 
his experiments that the zero of an ordinary 
vacuous mercurial thermometer undergoes three 
distinct movements under the influence of heat. It 
is at first depressed by the action of temperature, 
varying with each particular case, The further 
application of heat causes the zero to ascend ; after 
which it again descends. The first effect of heat 
on the bulb is ordinary expansion attended with a 
‘*set.” The second or further effect is to cause the 
thin part of the glass to become sutticiently plastic 
to yield to the influence of atmospheric pressure, 
which causes gradual collapse. In the third or final 
stage, at which the vapour of mercury has a sen- 
sible tension, the bulb is enlarged by outward pres- 
sure due to that cause, and the zero descends, ‘If 
the above view be correct, it would follow thata 
thermometer open to the air and kept always in a 
vertical position, would always exhibit a descend- 
ing zero; the descent in the first stage being due to 
expansion and set, but in the later stages simply to 
the weight of mercury acting upon a bulb now 
rendered partially plastic by heat.” 

The stem of a thermometer may be regarded, for 
all practical purposes, asincompressible. ‘The bulb, 
however, is always thin, capable of yielding within 
certain limits, and therefore is affected by external 
pressure. ‘The first observation with regard to 
the compression of the bulb appears to have been 
made by Gourdon, who according to Egen (Pogg. 
Ann. 1827) made the experiment of fracturing a 
thermometer of known positive zero-error. After 
fracture, the zero fell by a measurable amount, 
Egen himself repeated this experiment, and ob- 
tained the following results with spherical bulbs. 

Thermometers... oon V. Vi. IX. 
Depression due to one 


atmosphere... eco 205 -080 369 
Relative thickness of the 
bulbs... eco oe «CNS 2.3 1, 
Here the effect evidently tends to be inversely 


proportioned to the thickness of the bulb.” Dr. 
Mills concludes from his experiments that the effect 
of atmospheric pressure may count for about 0.2 deg. 
in the zero’s ascent ; and that up to about 134 atmo- 
spheres the ascent of the zero point is proportioned 
to the pressure applied and does not at the higher 
limit show any indication of a change of law. 

From comparisons between the air thermometer 
and the mercurial thermometer, Dr. Mills concludes 
that the maximum difference between the two lies 
at 34.47 deg. where it amounts to 0.198 deg. 








THE EXHIBITION OF ELECTRICTY AT 
PARIS.—No. VI. 

Tue last fortnight has made great changes in the 
general appearance of the Palais de l’Industrie, and 
the Exhibition is now settling down to a sort of 
order which in some way compensates for the still 
very incomplete state of that section of it which will 
probably prove the most attractive to the public, and 
is certanly unequalled for practical and commercial 
importance, namely the electric light. It is the 
backward condition of this department that now 
alone delays the opening of the Exhibition in the 
evenings, for it would obviously be useless to admit 
the public after dark when only a small proportion 
of the electric lights can be in action, for there is 
no other source of illumination provided. We fear 
that the English and American exhibitors must 








assume a considerable proportion of the respon- 
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— 
sibility of the delay, for but very few of the British 
and American engines are ready to work, and some 
have not yet arrived within the building. The 
Gramme and Jablochkoff installations have _been 
making trial runs, as have the German exhibits of 
Messrs. Siemens and Halske. The great Brush 
machine was tried at the beginning of the week, 
and the rest of the exhibits of the Anglo-American 
Electric Light Corporation will be completed in a 
few days. ‘The Edison collection appears to be 
almost as backward as ever, and it must be some 
considerable time before the public will have an 
opportunity of judging the merits of the Edison 
lights, for the generators are not yet in their place, 
neither are the engines ready to be worked. 

The Paris Electrical Exhibition of 1881 will 
always be marked in the history of the develop- 
ment of electric science by the number of electric 
lighting systems complete or in part which are 
being exhibited to the general public for the first 
time, or at all events are but little known. And 
the well-known systems, such as the Gramme, 
Siemens, Swan, Brush, and others, are so fully 
represented in the Exhibition in many modified 
forms, that an element of novelty is to be found 
in almost all the exhibits of these systems with 
which the public is familiar, We have already 
referred to the dynamo-electric machine of M. 
Jablochkoff, which is exhibited by the Société 
Générale d’ Electricité, and which we shall describe 
shortly. Not far from the Jablochkoff pavilion is an 
example of the Schuckert machine which is now 
ready for work. This apparatus may be looked 
upon as a modification in general principle of the 
Gramme machine, the armature consisting of a flat 
iron ring running within a narrow magnetic field 
produced by four horizontal electro-magnets, which 
are included in the main circuit of the machine. 
The pole-pieces of this machine consist of flat seg- 
mental plates, these plates being parallel to that 
of the ring and perpendicular to the axis on which it 
rotates, and itis this disposition of the magnetic field 
with respect to the armature ring which constitutes 
the principal difference between the Schuckertand the 
Gramme machines, for while the currents in the latter 
are induced in the circumferential convolutions of 
the armature coils, the principal induction in the 
Schuckert machine is in the radial portions of the 
coils, and which form the flat sides of the armature 
ring. The cylindrical Gramme armature, running 
in a cylindrical field, is subject to circumferential 
induction, while the disc armature of Mr. Schuckert, 
moving in a flat field, generates its current by 
lateral induction. In the British Section Messrs. 
Rowatt and Fyfe exhibit in action two sizes of 
Schuckert machines, the one capable of illuminating 
three arc lights and the other six lights; they will 
be worked with the Pilsen lamps and Joél candles. 
The current from the Schuckert machine is of very 
high electromotive force, and in consequence the 
generator may be placed at a considerable distance 
from the lamps or the lamps from one another ; this 
in special installations is of advantage, but on the 
other hand the conductors require not only very 
careful insulation but also very careful handling, as 
the shock from such a machine would be of a very 
painful character. Messrs. Rowatt and Fyfe exhibit 
also Pilsen lamps and Joél candles worked in con- 
nexion with both Gramme and Siemens machines. 

One of the greatest novelties of electric genera- 
tors which will be exhibited in the Paris Exhibition 
is the dynamo-electric machine of Dr. Hopkinson, 
F.R.S., which has been constructed by Messrs. 
Latimer Clark, Muirhead, and Co. These will be 
represented in two forms (only one of which is at 
present unpacked), the one for the production of 
continuous and the other for alternating currents. 
Dr. Hopkinson’s dynamo machine—which we hope 
to illustrate on an early occasion—while being 
extremely compact in external form, is certainly 
one of the most extraordinary in construction of all 
electric generators, and as we may assume from Dr. 
Hopkinson’s well-known reputation that its prin- 
ciple is correct, we must look upon the apparatus as 
one of the most interesting in the Exhibition. In 
external form it is but little more than a horizontal 
cast-iron cylinder about 20in. in diameter, and 
about the same length, with a shaft rotating in its 
axis by means of a pulley at one end, and having’ 
around its cylindrical surface a number of oval 
openings or slots, through which the magnets and 
armature can be seen, ‘The magnetic field is pro- 
duced by twenty short electro-magnets of sector- 
shaped cross section arranged in two sets of ten, 
around the axis of the machine, the free ends of one 








set being presented towards the free ends of the 
corresponding set, as in the Siemens alternate cur- 
rent and Wilde machines, Between these two sets 
of magnets, and within the magnetic field produced 
by them, runs a disc of iron, from the opposite 
faces of which project respectively ten sector- 
shaped bosses corresponding in position around the 
axis with the ends of the electro-magnets, but not 
more than about #in. in depth. Around these bosses 
are wound coils of insulated copper wire, which are 
connected to a cylindrical commutator of the form 
adopted in the Gramme and Siemens machines. 
The peculiarity of Dr. Hopkinson’s armature lies in 
the fact that the projections or armature cores on 
the opposite sides of the disc are not co-axial, but 
overlap one another, those on one side being in 
advance of those on the other by a space equal to 
half the distance of their centres apart, and thus 
when one bobbin on one side of the disc is co-axial 
with one pair of magnets, two bobbins on the 
opposite side are half in and half out of the mag- 
netic field, the one leaving it while the other is 
entering. By coupling up the machine in various 
ways, various conditions of currents can be 
obtained; but two distinct machines will be exhi- 
bited by Messrs. Latimer Clark, Muirhead, and Co., 
the one for producing alternate currents, and the 
other for continuous currents. -The same firm 
exhibits also an electrical lift designed by Dr. Hop- 
kinson, which has many special features of interest 
and novelty. 

In the section devoted to the United States there 
are exhibited by the proprietors of the Whitehouse 
Mills, Hoosac, New York, two types of a very inte- 
resting dynamo-electric machine which, while being 
almost identical in general principle with the Sie- 
mens alternate-current machine, is quite unique and 
novel in construction, and it, moreover, excites its 
own field magnet, which the Siemens machine does 
not. In this machine, to which the very ungainly 
title of the ‘‘Arago disc dynamo” has been con- 
ferred by its patentees, Messrs. Seeley and Tebbuts, 
the magnetic field is produced by two sets of six 
cylindrical electro-magnets arranged opposite one 
another as in the Siemens machine above alluded to, 
in two crowns, the free ends of one being directed 
towards those of the other, and they are furnished 
with flat sector-shaped pole-pieces, These magnets, 
like those in the Wilde machine, are so wound that 
their polarities alternate around the circle, and 
the opposite poles of the two crowns are pre 
sented towards one another. Within the magnetic 
field thus produced is rotated a thin disc carrying six 
sector-shaped coils which are all wound in one 
direction, but are so connected up that a current 
traversing them iu series would circulate through 
them in opposite directions. There are no magnetic 
cores to this machine, the central space within the 
coils being fitted up with wood. Of the six bobbins 
four are set apart for exciting the field magnets, and 
contribute no current directly to the external current 
of the machine, the remaining four bobbins supply- 
ing the useful current. This method of charging 
the magnets necessitates the employment of two 
commutators and sets of brushes, the one connect- 
ing the magnets with the exciting coils and the 
other connecting the induction bobbins with the 
external circuit, and the brushes are fixed upon a 
frame which can be rotated through a certain angular 
distance around the axis of the machine, as in the 
Maxim® and Weston Machines,+ so as to adjust the 
position of the brushes, with respect to the magnetic 
field, to their positions of highest efficiency. 

These machines are exhibited in two sizes, and 
are intended to be worked together on one circuit, 
that is to say, the positive terminal of the first 
machine is connected to the negative terminal of 
the second, the remaining terminals of the two 
machines being in connexion with the lamp circuit. 
It is stated by the proprietor of this very interesting 
apparatus that the two machines so coupled will 
maintain in series eight arc lights of upwards of 
two thousand candle-power each, and that the 
smaller machine working alone can supply four 
lights in series of 1800 candles each. The lamps 
employed with this machine are of the type known 
as the Ball regulator, being the invention of Mr. 
Clinton M. Ball, of New York. 

The Compagnie Parisienne d’Eclairage par 
l'Electricité, with which is now embodied the old- 
established Société l’Alliance, exhibit in action a 
fine specimen of the Alliance machine, as well as 
four examples of the very beautiful machine of 





* See ENGINEERING, vol. xxxi., page 618. 
t See page 42, ante. 





Mr. Wilde, of Manchester, for whose apparatus the 
Compagnie Parisienne hold the patent rights for 
France. Mr. Wilde’s machine, which has been 
largely employed in the British Navy for electric 
lights as a defensive and offensive accessory to 
torpedo warfare, is in general appearance very 
similar to the Siemens alternate current machine, 
but it differs from it in two essential partizulars. In 
the first place, the induction bobbins of Mr. Wilde’s 
machine are fitted with iron cores, which are absent 
in the Siemens machine ; and in the second, the 
Wilde machine is dynamo-electric, one of its bobbins 
being set apart for exciting its field magnets, and it 
consequently requires no separate generator for that 
purpose. When, however, several machines are 
being worked in the same installation, Mr. Wilde 
prefers to excite the magnets of all the machines by 
the current from a separate machine, and in that 
case the six induction bobbins of each machine are 
all contributing to the main current instead of five 
only, as is the case when a bobbin in each machine 
is set apart for exciting the electro-magnets. 
Another special advantage of the Wilde machine is 
that by changing the commutators the machine can 
be arranged to transmit into the external circuit 
either a continuous or an alternate current. There 
are on this machine, as on the American apparatus 
alluded to above, two commutators, one for con- 
necting the magnet helices with the exciting bobbin, 
and the other for placing the induction helices of 
the armature in connexion with the external circuit. 
The larger machine, driven at a velocity of 1250 
revolutions per minute, will supply the currents to 
from six to eight Wilde candles connected in series, 
and the smaller machine, running at the same speed, 
is capable of maintaining three Wilde candles. 

The Compagnie Parisienne exhibit also machines 
for electro-plating and for the transmission of power, 
as well as an interesting collection of Wilde candles, 
and of lamps and other apparatus connected with 
the electric light. The new grand staircase at the 
west end of the building is illuminated by the Wilde 
candles, which we shall illustrate with the machine 
in the course of the present series of articles, and 
there are several other lights belonging to the same 
system distributed throughout the Exhibition. 

In the section devoted to Austria there is an 
interesting dynamo-electric machine contributed by 
the inventor, Mr. R. J. Giilcher, of Biala (Gallicia). 
In this machine the magnetic field is produced by 
8 horizontal electro-magnets of oval section arranged 
in two sets of four, their free ends being directed 
towards one another and attached at their opposite 
ends to two vertical circular frames carrying at 
their centres the bearings in which the main shaft 
of the machine runs ; the opposed ends of each pair 
of magnets are connected together by a (j-shaped 
pole-piece, the open jaw of which is directed 
towards the centre of the armature ring. Between 
the two sets of magnets and within the pole-pieces 
is rotated a flat ring armature, the coils of which 
are wound Gramme- fashion, but with spaces between 
through which the iron wire core is exposed. Mr, 
Giilcher’s machine occupies in principle an inter- 
mediate position between the Gramme and the 
Schuckert machines, as the pole-pieces not only 
embrace the lateral, but also the circumferential 
convolutions of the armature helices. The com- 
mutator is of the Gramme type, being cylindrical, 
and divided into as many sections as there are cores 
on the armature. It is, however, of extraordinary 
length, consequently requiring collecting brushes of 
great width, and by this construction more perfect 
electrical contact is insured, and the chances of 
“sparking” are reduced. A curious peculiarity of 
this machine consists in the fact that the magnet 
coils are wound with a double strand of copper wire, 
consisting of two thick wires twisted together ; 
this arrangement is adopted probably for con- 
venience of winding, but there must be a consider- 
able loss of efficiency on account of there being no 
part throughout the whole of the exciting circuit in 
which the electric current is transmitted in a direc- 
tion perpendicular to the axes of the magnets or of 
the fibre of the iron of which they are composed. 
Mr. Giilcher exhibits a series of twelve of his electric 
lamps, which we have not yet seen in action, but it 
appears that the upper carbon-holder is of iron, 
which is magnetically controlled by a horizontal 
electro-magnet which is mounted on trunnions at 
the middle of its length. 

One of the most important and showy installa- 
tions in the Exhibition will be that of the Anglo- 
American (Brash) Electric Light Corporation. In 
this splendid exhibit there will be no less thin tea 
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sixteen-light Brush machines, which system we have 
already described,* and two of the great forty-light 
Brush machines, One of these has already been 
tried in the Exhibition, supplying the current to forty 
Brush are lamps in one single circuit, and in a few 
days both the large machines and all the smaller 
will be in regular operation. In the gallery at the 
east end of the building there is an enormous Brush 
lamp identical in principle of construction with the 
sneiier lamps of the same inventor,t but hugely 
exaggerated in size, as it is intended to take carbons 
24 in. in diameter and to utilise the whole of the 
current from the forty-light machine in a single 
arc. ‘This installation is not yet complete, but in a 
short time we shall be able to lay before our readers 
the results of this very interesting experiment, 
which was tried in London in the early spring of 
this year, but under very different circumstances to 
the present one. Some of the Brush machines 
in this exhibit will be employed generating the 
currents for the Swan installation in the north- 
east gallery, but there are other Brush machines in 
other parts of the building. 

Mr. Peter Brotherhood has a very interesting 
exhibit, showing the perfect adaptability of his 
three-cylinder engine to the three important 
types of dynamo-electric generators, viz., Gramme, 
Siemens, and Brush. Mr. Brotherhood exhibits 
(1) a fine three-cylinder engine between two large 
Gramme machines, and attached to the same bed- 
plate, which arrangement we illustrated in our 
twenty-eighth volume,t (2) a three - cylinder 
engine between two upright Siemens machines, and 
(3) a three-cylinder engine coupled to a sixteen- 
light Brush machine. This collection, placed as it is 
among all the steam and other motors, attracts 
special attention, on account of the simplicity in the 
installation of a system in which straps and pulleys 
are done away with, and the shaft of the engine is 
coupled on to, or mechanically forms part of the 
machine shaft which has to be driven. 

Of Messrs. Crompton and Co.’s excellent exhibit 
we need only make mention here, as we have 
described the machines and lamps fully on another 
page of this issue, 

Messrs. Siemens Brothers and Co., Messrs 
Siemens Fréres, and Messrs. Siemens and Halske, 
representing Dr. Siemens’s eminent firm in England, 
France, and Germany, have exhibits of so much 
interest and importance that a description would 
require an article, or indeed a series of articles, to 
itself. They exhibit a magnificent aggregate collec- 
tion of dynamo-electric apparatus for electric light- 
ing by direct or alternate currents, for electric 
plating, for the transmission of power, and for other 
industrial purposes. One of the most curious of 
these machines is a generator to produce currents 
of large quantity, in which the magnet helices are 
coiled with uncovered solid copper bars of rect- 
angular cross-section. Messrs. Siemens contribute 
also an alternate current machine of new form of 
construction, in which the armature coils are disposed 
around a cylinder instead of being attached to a 
rotary disc ; but as we shall return to these exhibits 
n a future notice we need not refer to them in 
detail on the present occasion. 

Although this article is devoted rather to being 
a record of what is new, or nearly so, in the depart- 
ment of dynamo-electric apparatus in the Paris 
Exhibition, we cannot close it without referring to 
a very highly interesting series of experiments which 
are being conducted within the building in another 
department of electric science, namely, telephony, 
which occupies in the Exhibition a very important 
position. ‘There are in the north gallery two rooms 
set apart for telephonic séances, and they are fur- 
nished with a number of pairs of telephones of the 
Ader and some other types, The wires of these 
instruments are gathered into a cable which is laid 
underground to the Grand Opera. On each side of 
the prompter’s box of the stage of the Opera is a 
small microphonic transmitter, and every note of | 
the singers and orchestra, together with the applause | 
of the audience and the sound of the steps of the 
corps de ballet, are transmitted by their transmitter 
with perfect accuracy to the Exhibition in the 
Champ Elysées. At present there have been but a 
few very select séances, in which the ministers and 
a few invited guests were admitted, but after this 
week, when the members of the press are to be 
invited, the telephonic rooms will be opened to the 
visitors to the Exhibition on the Opera nights, 

* See ENGINEERING, vol. xxxi., page 55. 
+ Ibid., vol. xxxi., page 83. 





Mondays, Wednesdays, and Fridays, on payment of | Cradock to Colesburg, 109 miles; (2) from Coles. 
a small supplementary fee. It is impossible to| burg to Hope Town, 100 miles; (3) from Coles. 
describe the marvellous clearness and correctness | burg to Aliwal North, 110 miles ; (4) from Aliwal 
with which the sounds and articulation are trans- | North to Queenstown, the northern terminus of the 
mitted ; but we must defer, until we come to treat | Queenstown Railway, 151 miles; and (5) a branch 
of the telephone instruments, giving a detailed | 52 miles long joining the Indwe coal mines to the 
description of the apparatus employed. Queenstown Railway. The total length of these 


proposed extensions, for lines of first importance, 

RAILWAYS IN SOUTH AFRICA. | would be 397 miles, and for railways of secondary 
Care Couony possesses four main lines of railway, | importance a length of 522 miles. ‘The cost of the 
having a total length of about 850 miles. The/| existing line from Cape Town to Beaufort West 
principal of these runs from Cape Town, near which | was 5900/. per mile, and that of Mr. Kilgour’s pro. 
it has several branches to Beaufort West, a distance | posed extension to Kimberley is estimated at 6700/, 
of 339 miles. The Midland Railway, starting from | per mile, while that of the junction from Aberdeen. 
Port Elizabeth on Algoa Bay, runs almost due north | road to Nels Poort is estimated at 6500/. As laid out 
about 160 miles to Graaff Reinet. The North-| by Mr. Kilgour the ruling gradient would be 1 in 80, 
Eastern, also starting from Port Elizabeth, extends | there being on the length of 339 miles between West 
to Cradock, 18] miles, but part of this to the south | Beaufort and Kimberley 414 miles, or 12} per cent. on 
of Cradock is still under construction. On the) this grade, the longest length being 15 miles. The 
same line is a branch to Grahamstown. ‘The| railway, as surveyed by the Cape Government, is 
Queenstown Railway, 156 miles long, extends from | somewhat shorter because the extremely steep gra. 
East London to Queenstown. ‘These railways, | dient of ] in 42 has been adopted, with the obviously 
useful as they are, do little more than serve, so far | mistaken idea of sacrificing facilities of economical 








as main line can with no important branches, the | working to a problematical saving in first cost. 


In 


southern third of Cape Colony, and as other portions a pamphlet recently published by Mr. Kilgour on the 


of the territory are somewhat rapidly developing, 
the question of railway extension in the colony is 
becoming a pressing one. Especially does this 
apply to the north-west, where advancement has been 


subject, that gentleman urges with all justice and 
| practical common sense the advisability of adopting 
the route he suggests instead of the somewhat shorter 
; but far steeper proposed Government line. As 
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of the diamond deposits, the centre of this peculiar 
mining district being Kimberley, which has rapidly 
grown into a town of nearly 20,000 inhabitants, who 
are dependent for all the luxuries and many of the 
necessities of life upon supplies forwarded by train 


from Cape Town as faras Beaufort West, and thence | 


slowly brought by wagon over 300 miles of road at 


a cost which one would imagine must render the | 


constant finding of diamonds or their equivalent in 
value a prime necessity for the privilege of residing 
in this remote region, The question of railway 
extension is there being seriously considered, and at 
a meeting of the Kimberley Chamber of Commerce 


held some time since, some definite resolutions on | 


the subject were passed which will probably lead to 
a practical result, The leader in the question of 


railway extension at Kimberley is Mr. George | 


Kilgour, an engineer who has prepareda plan of ex- 


tensions that appears deservedly to be received with | 


favour in the colony, and which if it is carried 
out will doubtless render an infinite service to the 
colony, of which the benefit to the diamond mines 
will be but an insignificant feature. The accompany- 
ing sketch-map will show the lines proposed by Mr. 
Kilgour for the colony, as well as some suggested 
railways for the adjoining Orange Free State. 

The most important of the proposed lines is that 
running in a north-easterly direction from Beaufort 
West, the further terminus of the Western Railway 
to Kimberley, a distance of 304 miles ; the next is 
a branch from Aberdeen-road, on the Midland Rail- 
way, joining the western extension at Nels Poort, 
a little beyond Beaufort West; the length of this 
junction line would be 93 miles. Of secondary 


importance are the railways shown by dotted lines. 





t Jbid., vol. xxviji., page 326. 


(1) An extension of the North-Eastern from 
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regards the freight to be carried by such a line 
there appears no doubt that it will be very con- 
siderable, enough probably to pay a fair interest on 
the capital expended. At the present time 200 tons 
of goods a day are despatched by road to Kimberley, 
besides 100 tons of coal per day. Passengers, local 
traffic, and toa limited extent return business would 
'swell this amount, which moreover will probably 
steadily increase. But assuming only the existing 
| goods traffic of 300 tons a day, 90,000 tons a year 
| would have to be carried over the 512 miles between 
Cape Town and Kimberley, and supposing a charge 
of 4d. per ton per mile on freight and 2d. on coal, a 
gross revenue of 635,000/. a year would be realised. 
Allowing 60 per cent. for working expenses there 
would remain a balance equal to 4} per cent. on the 
capital expenditure, an amount which would be 
largely increased with the growth of traffic. 








NOTES. 
THE MICROPHONE AS A SONOMETER. 

In his original researches on the microphone 
Professor D. E. Hughes observed that the resist- 
|ance of the microphonic contact increased with the 
| intensity of the sound transmitted by it. The air 
| vibrations caused an undulating resistance, that is 
|to say, alternate increments and decrements of 
| resistance, which gave rise to corresponding undula- 
| tions in the electric current traversing the joint ; 
but the increments preponderated more and more 
over the decrements as the intensity of the sounds 
were augmented. The result was that the mean 
resistance of the joint grew greater as the sounds 
were intensified. This fact has recently been made 
the basis of a new sonometer by Herr Overbeck. 
The details of his experiments and apparatus are 
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given in the July number of Poggendorff’s Annalen. 
The microphone employed by him is of the 
hammer-and-anvil form, and it 1s placed in one of 
the sides of a Wheatstone resistance balance. Herr 
Overbeck has calculated the formula, giving the 
relation between the intensity of a sound and the 
resistance which it produces in the microphonic 
contact. By measuring this resistance on the 
Wheatstone balance, while under the influence of 
the sound which is to be measured, he can, there- 
fore, tell the intensity of the sound. 


THE ACTION OF OXYGEN ON MERCURY. 

It is currently believed that oxygen combines to 
a small extent with mercury at ordinary tempera- 
tures; but recent experiments of M. Amagat, com- 
municated to the French Academy of Sciences, have 
demonstrated that when both of these bodies are pure 
and dry they are without action upon one another, at 
least for a considerable time. The above error was 
introduced into science on the high authority of 
Regnault. M. Amagat arrived at his results by 
means of a Pouillet apparatus, having nitrogen in 
one manometer and oxygen in the other, with the 
metal in presence of both. Although kept for 
more than a month in the apparatus the surface of 
the mercury in presence of the oxygen remained as 
brilliant as that in presence of the nitrogen. 

METROPOLITAN RaILWay TRarFric. 

There are indications that the growth of pas- 
senger traffic on the Metropolitan Railway is likely 
to be more rapid than it has been for the past few 
years. In the early years of the undertaking its 
traffic bounded upwards. Its passengers rose from 
9,455,175 in the first to 11,721,889 in the second 
year; then to over 15 millions; and next to 21 
millions in 1866. By 1870 it was not less than 
39,160,849 in the year ; and in the year 1873 the line 
carried 44,392,440 passengers. The next year saw 
the only declension in the number, but by the year 
1877 it had more than passed a million passengers 
weekly as the number carried. Since that date 
there has been a growth at about the rate of two 
million passengers added yearly, and for the whole 
of the past year the number carried was not less 
than 63,759,573. In the half-year that is just con- 
cluded there has been an addition of between two 
and three million passengers—the number carried 
for the six months ending with June being the 
immense number of 33,439,836. There are still 
about eight miles of line authorised to be constructed 
that are either in course of construction, or that 
are for future work, and as these are in the course 
of time brought into use, and as the inner circle 
is completed it must be expected that the traffic on 
the Metropolitan will show a growth in the future 
even greater than that in the past—a growth that 
will have no parallel in the history of railways. It 
isto be regretted that the Metropolitan Railway 
Company does not present in its report any data to 
show the classes of its travellers, but the fact that 
on the average the receipt from each passenger is 
under twopence, proves conclusively that the vast 
bulk of those carried are carried by the cheapest 
class. 

Tue MANvuracturRE OF MaGNETs. 

For some time past M. Trouvé, the eminent 
Parisian instrument maker, has been engaged in 
discovering the best mode of making powerful 
magnets of identical strength. For this purpose 
he has investigated the best kinds of steel; the 
most suitable degree of temper; and the most 
practical and simple method of magnetisation. In 
testing the different kinds of steel he cut the pieces 
of the same dimensions, and magnetised them, then 
measured their portative force. They were after- 
wards tempered and magnetised anew. The porta- 
tive force after this second magnetisation has led 
M. Trouvé to the conclusion that the best French 
steel for making bar magnets is that of Allevard, 
as already known. He also finds that the portative 
forces as determined after the two magnetisations 
are connected by a simple law which can _ be 
expressed by saying that they are to each other in 
the ratio of n:n*, that is to say, if the portative 
force of the first magnetisation is represented by 
2, 3, and 4, that due to the final or saturated 
magnetisation is represented by 4, 9, 16. As 
regards the temper of the steel, M. Trouvé finds 
that a regular temper is necessary, and to insure 
this condition he employs a muffle furnace heated 
by gas to a constant temperature. The actual 
magnetisation of the bars is performed by placing 
them in two solenoids in juxtaposition and closing 
the magnetic circuit by means of two plates of 





soft iron. The solenoids are then electrified by 
means of the current from six Wollaston elements. 
By proceeding in this manner M. Trouvé succeeds 
in preparing bar magnets which will sustain from 
twelve to fourteen times their own weight, and if 
they are bent into the horseshoe form the portative 
force is quadrupled, that is to say, it becomes from 
forty-eight to fifty-six times the weight of the 
magnet. 
GREAT WESTERN RaILway. 

A change in the time of stating the accounts of 
the Great Western Railway has passed with little 
notice though it is interesting as bringing that com- 
pany into uniformity with all the great English 
lines in the times of furnishing its accounts. Its 
reports used to be from February to July and 
August to January ; but the presentation of the 
last report for five months only brings the period 
into line with that of other great English compa- 
nies, and enables the year of this great company 
to terminate with that of the calendar. In some 
other respects the Great Western is singular : it 
has had a considerable sum of money raised by 
loans—though the amount is decreasing—whilst 
others of the great companies have extinguished 
loans. And itis prominent amongst the great com- 
companies for the length of line it has leased or 
guaranteed payment for—the length of line leased, 
rented, or worked over being not less than 644 miles. 
It is evident that this policy of leasing lines and 
of subscribing to the formation of others is being 
continued, for the proportion of the new capital it 
is expending in that mode is far in excess of that of 
most of the greatcompanies. Still the Great Western 
is extending the length of its own line, and in the 
half-year that has now been entered upon it pro- 
poses to expend not less than 101,000/. on the five 
great lines and works it has in course of construc- 
tion. The total future capital expenditure from 
July last may be said to be moderate remembering 
the greatness of the district, but it is partly attri- 
butable to that policy to which we have just 
referred. It is, in round numbers, 1,600,000/. In 
that expenditure there is the sum of 317,480/. for 
lines and works now open for traffic ; 511,973. for 
the lines and works in course of construction, 
and including the Severn Tunnel Railway; and 
also 422,264/. for subscriptions to other railways, 
the chief part of the balance being for additional 
working stock. 


LANCASHIRE AND YORKSHIRE RaiLway WokrkKs, 

Although the Lancashire and Yorkshire Railway 
may be said to be one of our chief railways, it is 
tolerably evident that the present Board propose to 
extend its extent considerably. They have taken 
a view of the position and prospects of their dis- 
trict, and seem to have come to the conclusion 
that considerable additional facilities are needed 
for the service of that great and important district. 
And hence in the past half-year they have expended 
not less than 426,870/. in new works. Of this the 
large sum of 145,000/. has been spent on working 
stock, 63,615/. on new engines, 54,378/. on new 
carriages, 24,967/. on new wagons, and the balance 
on miscellaneous articles. In the half-year that 
is now entered upon the company propose to 
expend 70,296/. on additional working stock, with 
a further but undefined sum in the future. And 
as there is a large sum, about 185,000/. annually 
spent on the repairs and renewals of carriages and 
wagons, and 180,000/. yearly on renewal and repairs 
of locomotives, it must be concluded that the Lan- 
cashire and Yorkshire will soon be free from the 
reproach that has been often made against it—that 
it was behind the age with its rolling stock. The 
works it has on hand are so large that it will tax 
its energies for some years to come to complete 
them, and that at a cost from the commencement of 
the present half-year of about 2,440,000/. Some of 
these works, however, are rapidly advancing towards 
completion, and as the company has for some time 
had the burden of a large amount of unproductive 
capital, it may be easily assumed that there will be 
a relief felt by it as these works of magnitude 
become available and productive. It may also be 
supposed that tne great district that the Lancashire 
and Yorkshire serves, will be in a sense fully pro- 
vided with lines when these in progress are com- 
pleted, and that with that provision there will be a 
material diminution in the capital expenditure, 
whilst all the time as fresh streams of traffic are 
tapped, there should be a continual growth of the 
revenue. The district served is one of the richest 
in that best paying traffic—passengers, and freed 





from the drain of new capital the position of this 
old and steady line should continuously advance. 


WELDING CoBALT AND NICKEL. 

At the Exhibition of Diisseldorf in 1880 some 
exhibits of special interest were shown by Dr. 
Theodor Fleitmann, of Iserlohn, these comprising 
a whole series of samples, illustrating the manu- 
facture of nickel and cobalt, from the crude 
ore down to the purified metal. Amongst the 
specimens illustrating the application of these 
metals were particularly remarkable iron sheets, 
and articles of iron, such as plates, salvers, 
cups, teakettles, and other domestic utensils, which 
were covered on both sides with a thin plating of 
nickel or cobalt. This plating, however, was not 
combined with the iron by any process of galvano- 
plating, but solely by welding both metals firmly 
together. The welding process was made con- 
spicuous by sections of welded metals, amongst 
others by an 8 millimetre iron plate with a skin of 
nickel upon each side of only } millimetre in thick- 
ness. The welding operation had been carried 
out when both metals were still much thicker, and 
core and covering were then rolled out hot to the 
required thickness. It appears that since these 
samples were exhibited at Diisseldorf, Dr. Fleit- 
mann has succeeded in further improving his pro- 
cess of welding nickel and cobalt with iron. He 
has proved that nickel may be alloyed with an 
equal quantity of iron by melting in a crucible, and 
that the alloy, which is thus obtained, will still 
weld very well, the same being the case with those 
alloys of nickel and copper which, when heated, 
remain soft enough to be rolled out in sheets with- 
out breaking. Both alloys, as well as alloys of 
nickel and cobalt containing zinc, will firmly unite 
with iron or steel when welded upon clean metallic 
surfaces, provided that during the welding opera- 
tion under the hammer or the rolls, the atmospheric 
air is carefully excluded, so that any oxidation of 
the welding surfaces is prevented. When the 
metals are thus firmly united, they can be rolled 
down to any required thickness, or they may even 
be drawn out to very thin wire, when the coating 
of the pure metals of nickel and cobalt, or their 
respective alloys with iron, copper, and zinc will 
protect the core against oxidation. The exclusion 
of air during the welding operation can be obtained 
in various ways; for instance by wrapping the 
metals before welding in a cover of thin sheet iron, 
which is afterwards separated by dissolving in a 
weak acid, which will not attack nickel and cobalt 
nor their alloys. The same result may be obtained 
by heating the metals in closed vessels until they 
have attained a welding heat, or, finally, by heating 
them in an atmosphere of gases such as carbonic 
oxide or carburetted hydrogen, which prevent 
any intrusion of atmospheric air. In a similar 
manner an alloy of nickel and copper may be 
employed as a core and pure metal welded upon 
the surfaces, as the pure metal will adhere just as 
well as upon iron or steel. It is indeed a great 
progress in plating metals, that Dr. Fleitmann should 
succeed in welding firmly upon iron, steel, copper, 
or copper alloys, any thickness of nickel and cobalt 
or their alloys, supposed that free oxygen is care- 
fully kept out under the operation. The articles 
which are thus plated with nickel, preserve a 
bright surface even in a damp atmosphere, and 
can be easily kept clean with soap, and they have 
thus a great advantage over polished steel, iron, 
or brass; and they will be found very useful for a 
great many domestic uses, such as kitchen utensils 
and ranges, pots, pans, kettles, &c. 


New CaBLes. 

The importance of submarine cables in transmit- 
ting weather messages and keeping up communica- 
tion with lighthouses during storms is now being 
recognised in different quarters of the world. For 
example, a company is in process of formation at 
Copenhagen for the purpose of laying a cable 
between the north of Scotland and Iceland by way 
of the Farée Islands. Thisis an old scheme resus- 
citated, and it is to be hoped it will be carried out, 
for the commercial and meteorological advantages 
of the line would be considerable. The Govern- 
ment are also contemplating the laying of a new 
cable to Shetland, as owing to the continued inter- 
ruption of the existing one neither news nor 
storm warnings can now be sent, and the result is 
a serious loss to the Shetlanders. A deputation 
from Ramsgate recently waited on Sir Thomas 
Brassey at the Admiralty, and presented a petition 
bearing 10,000 signatures in favour of establishing 
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telegraphic communication between the principal 
sea-girt lighthouses of our coast and the shore in 
order that intelligence might be conveyed along 
them during storms. The Canadians have recently 
put a similar idea in practice among the lighthouses 
of the St. Lawrence mouth, and set the mother 
countryan example. Wealso hear that Mr. Scrymser, 
the president of the Central and South American 
Telegraph Company, has arrived in England to 
close a contract for the manufacture and laying of 
some three thousand miles of cable to be sub- 
merged along the Pacific coast of Central and South 
America from Mexico to Peru. The newcable will 
connect with the Mexican Telegraph Company’s 
lines at Vera Cruz, and at Callao with the West 
Coast Telegraph to Valparaiso and the Argentine 
Republic. A French contemporary also announces 
the projection of two new French-Algerian cables, 
one to be laid between Bizerte and Ajaccio, in 
Corsica, and the other between Marseilles and 
Tunis. 
TECHNOLOGICAL Hanb-Books. 

The City and Guilds of London Institute for 
the advancement of technical training have decided 
to issue a new series of text-books on different 
topics for the special use of students attending 
their classes or preparing for the technological 
examinations. The Council of the Institute are of 
opinion that existing text-books are in general too 
costly for the use of artisans, and likewise too 
learned for students whose preliminary education 
is not of the best. Moreover, though able enough 
theoretically, they are in the opinion of the Council 
not sufficiently practical for the wants of workmen. 
The new series, which is to remedy these defects, 
is to be edited by Mr. H. Trueman Wood, B.A., 
the secretary to the Society of Arts, a gentleman 
who has rendered considerable service to the Insti- 
tute. The following are a few of the volumes in 
preparation : “ Calico Printing, Dyeing, and Bleach- 
ing,” by W. Crookes, F.R.S.; “Iron and Steel 
Manufacture,” by A. K. Huntington, F.C.S., Pro- 
fessor of Metallurgy at King’s College, London ; 
“Telegraphs and Telephones,” by W. H. Preece, 
F.R.S., Electrician to the General Post Office ; 
“Cotton Manufacture,” by R. Marsden, editor of 
the Textile Manufacturer ; “Glass Manufacture,” 
by H. Chance, M.A. ; “ Flint Glass,” by H. Powell, 
B.A.; “Optical and Lighthouse Glass,” by Dr. 
Hopkinson, F.R.S. The cost of each volume 
will range from 3s. 6d. to 5s. a price which 
is somewhat disappointing, after the objection 
to existing text- books on this head. The 
City and Guilds Institute have also granted a 
limited number of free admissions to the classes of 
chemical technicology and mechanical technicology 
under Professors Graham and Kennedy at University 
College, and also to the classes of metallurgy and 
practical fine art under Professors Huntington and 
Delamotte at King’s College. Preference will be 
given to applicants who are foremen in chemical 
works, artisans, apprentices, designers, and artistic 
tradesmen. The forthcoming winter courses of 
lectures at the temporary class rooms of the Insti- 
tute, Cowper-street, Finsbury, are also announced. 
They will commence on October 4, and consist of 
day and evening courses on distilling, fuel, and 
illuminants, metals and their compounds, by Pro- 
fessor Armstrong ; and electric lighting and electri- 
cal instrument making by Professor Ayrton. The 
laboratories of chemistry and physics will also be 
open on certain days, and the trade classes of the 
Artisan’s Institute willalso be transferred to Cowper- 
street. These consist of metal working, pattern 
cutting, bricklaying, carpentry, masonry, builders’ 
work, house decoration, and modelling in wax, 
clay, &c. 








FOREIGN TECHNICAL LITERATURE. 

Tue National Car Builder (New York, August)' men- 
tions that since 1874 the Pullman Palace Car Company 
have not had a single case of broken axles where paper 
wheels have been used. It would be interesting to learn 
what explanation could be given of this fact. 





The Nautical Gazette (New York, July 30) says: 
‘*Professor Gamgee put the gas on Lis motor at the 
Washington Yard about two weeks ago. His injector 
failed to work, and the amount of motion in his engine 
was zero. However, the injector was improperly 
adjusted, and we doubt whether it would have worked 
with steam.” 





The Revista Minera (Madrid, August 16), learns that 
a company bas been formed in Santander for the manu- 
facture of pig iron; and it is also proposed to add to this 








a Bessemer plant. It is thought that this company will 
be able to secure a large trade; and it is suggested that 
Spanish coal should be exclusively employed, but it is 
questionable whether this will answer. 





The Railway Age (Chicago, July 28) has a diagram of 
the cattle-truck recently patented by A. OC. Mather, of 
Chicago. It it stated to be adapted to all classes of stock. 
The beasts cannot fall, or interfere with each other; whilst 
they are supplied with food and water in the truck itself. 
It is not stated whether this is one of the designs sub- 
mitted for competition, but this is probably the case. 





The Oesterreichische Zeitschrift fiir Berg-und Hiitten- 
wesen (Vienna, August 13) publishes the first part of a 
paper by Professor Kupelwieser, on the employment of 
lignite in iron smelting. In the present number, par- 
ticulars are given of the experiments which have been 
made, and the results will be summed up in an article to 
follow. A further instalment of J. Spoth’s paper on 
economy in fuel is also given. 





According to a paper in La Métallurgie (Paris, 
August 17), the total product of pig in France in 1879 
was 1,400,000 tons. This is the smallest quantity which 
has been turned out since 1874. The reduction is to 
some extent due to the falling off in the demand for 
charcoal pig, which in 1879 was only 47,000 tons, 
against 145,000 tons iv 1874. In the former year there 
were 127 blast furnace works in operation, against 149 
in 1878. The total quantity of finished iron (bars, 
sheets, and rails) turned out in 1879 was 857,000 tons. 
Rails showed a reduction of over 23 per cent. on the 
preceding year. 





The Giornale dei Lavori Pubblici (Rome, August 17) 
in one of its articles on the Milan Exhibition, notes that 
the American type of railway carriage has been intro- 
duced into Sicily by the Sicula Occidentale Company, 
observes that it is peculiarly suitable to a warm climate 
like that of Italy. The Minister of Public Works has 
authorised the purchase of forty locomotives for the 
Alta Italia Railway, some of which are to be constructed 
in Italy, and some abroad. The above-mentioned 
American model carriages were entirely made in Italy. 
The Alta Italia Company is about to institute a com- 
parative trial of the Smith-Hardy and Westinghouse 
continuous brakes, applying each to two of its through 
trains between Turin and Florence, 


The Army and Navy Journal (New York, July 30) has 
extracted the following details of the Holland submarine 
torpedo boat from the New York Sun. It is 31 ft. long 
and 64 ft. beam amidships, shaped like a cigar, and cylin- 
drical in section. At either end a space of about 8 ft. is 
employed as areservoir for compressed air. The skin is 
}} in. thick, and the displacement is calculated at about 17 
tons. The air tanks, which will resist a pressure of 300 lb. 
to the inch, will hold 3200 cubic feet. of compressed air. 
The air is compressed, while the boat is on the surface, by 
a Brayton petroleum engine, which (it is said) can also 
be used for submarine navigation, although ordinarily 
the boat is driven by a compressed-air engine, working at 
from 200 lb. to 250 1b. pressure. For discharging the 
torpedo (which is expelled by a tube from the bow) the 
air is further compressed until it reaches a pressure of 
600 lb. The inventor is said to be an ex-schoolmaster, 
without any special mechanical knowledge. 





The American Manufacturer (Pittsburg, July 29) says 
that the United States produced in 1842, 2,000,000 tons 
of coal, which represented about one-ninth of a ton for 
each inhabitant. Last year the output was 70,000,000 
tons, equal to 1? tons per head of the population. It 
also states that reports are being received from all parts 
of the enlargement of existing iron and steel works, and 
the erection of new ones. Notwithstanding the extert 
to which this is being carried on, it considers that the 
increase in productive capacity is only proportionate to 
the growth of the legitimate deraand. 


The American iron shipyards on the Atlantic, as well | 


as those on the lakes and rivers, are said to be well 


occupied. There are some orders in hand from Mexico | 
and South America, as well as for home buyers; but, | 
apparently, in order to make this industry of any serious | 


importance, the American-built vessels should be abso- 
lutely free from taxation. 








Sr. Nazarre.—Large works are being established at St. 
Nazaire for the construction of ships, bridges, &c. 





Messrs. J. WARNER AND Sons.—We learn that Messrs. 
J. Warner and Sons, of Cripplegate, E.C., have purchased 
the large collection of water works pumping engine and 
machinery patterns of the late Mr. Frederic ason, of 
Ipswich, comprising those of the Thetford Water Works, 
Colchester Water Works, Bradfield and Bramford Steam 
Mills, Bishop’s Stortford Water Works, Wimbledon 
Sewage Works, Kidderminster Sewage Works, Sheerness 
Water Works, Kidderminster Water Works, Abingdon 
Sewage Works, Harlow and Epping Water Works, Ipswich 
Asylum, Kettering Water Works, Notting Hill Infirmary, 


Marylebone Union, Shepherd’s Bush Brewery, Edmonton | shops, 32s. to 38s.; and for special 


NOTES FROM THE NORTH. 
; GLascow, Wednes 

Glasgow Pig-Iron Market.—The pig-iron — = le 
steady on Thursday, and a ritv large amount of busi- 
ness was done at 46s. 14d. and 46s. 3d. fourteen days, and 
the close was nominal at 46s. 2d. cash. Friday’s market 
opened weak, but closed as on the previous day, being a 
decline of 3d. per ton, as compared with that of the pre- 
vious Friday. Business was quiet in the morning at from 
46s. 1d. to 46s. 2d. cash, and at 46s. 3d. one month the 
close being buyers at 46s. 1jd. cash and 46s. 2hd. one 
month, and sellers asking $d. per ton higher. The quota. 
tions in the afternoon senenll toons 46s. 24d. to 46s. 24 
cash, and from 46s. 34d. to 46s. 3d. one month, the market 
closing with sellers at 46s. 2d. cash and 46s. 3d. one month 
and buyers offering 4d. per ton less. The market opened 
on Monday steady and quiet, but became stronger and 
closed with an advance in price to the extent of 2d. per 
ton. There were transactions during the forenoon at from 
46s. 1jd. to 46s. 34d. cash, and from 463. 3d. to 46s. 44d. 
one month, the close being sellers at 46s. 2}d. cash 
46s. 3d. fourteen days, and 46s. 4d. one month, and buyers 
offering 4d. per ton lower. In the course of the afternoon 
a limited amount of business was done at from 46s. 2d. to 
46s. 4d. cash, and from 46s. 4d. to 46s. 44d. one month ; 
and at the close there were buyers at 46s. 34d. cash and 
463. 44d. one month, and sellers holding out for 1d. per 
ton higher. Yesterday’s market opened in the forenoon 
with a large amount of business done at 46s. 44d, and 
i6s. 5d. various prompts, 46s. 6d. one month, then 46s. 4d. 
cash accepted; and the close was 46s. 4}d. cash next 
Monday. There was a moderate amount of business done 
in the course of the afternoon at 46s. 3}d. and 46s. 4d. 
cash, and 46s. 5d. one month, and at the close there were 
buyers at 46s. 3d. cash and 46s. 5d. one month, and sellers 
asking 463s. 4d. cash. The market opened this forenoon 
with sellers at 46s. 4d. one month, 46s. 3d. and 46s. 2}d. 
cash, closing 46s. 3d. cash paid and nominal. In the after- 
noon a moderate stroke of business was done at 46s. 2d. 
cash, which was the closing price for buyers, with sellers 
very near. There is comparatively little new business of 
any importance doing in the Glasgow market, and 
the large daily turnover consists chiefly of the job- 
bing operations of the larger dealers, the actual de. 
mand for warrants and makers’ iron being only on a 
small scale. America continues to take only a very mode- 
rate amount of iron from week to week, and the require- 
ments of the Continent show no signs of increasing. 
Shipping iron is in quiet demand, there being very littla 
inquiry, while prices are now a shade easier ; indeed, in 
some instances there has been a decline of 6d. per ton, and 
it is thought not at all improbable that there will yet be a 
further decline unless some decided improvement in the 
demand takes place. It is confidently anticipated on some 
hands that the price of warrants will yet fall to 45s. per 
ton. No fewer than nine blast furnaces have been tem- 
porarily blown out by Messrs. William Baird and Company 
—eight at their Gartsherrie Works and one at the Port- 
land Works, Ayrshire—for the purpose of introducing 
some alterations that are expected to result in a very 
marked degree of economy. The total number of furnaces 
in actual operation is, therefore, at present reduced to 111, 
as against 42 at the same time last year. Seven furnaces 
are making hematite pig iron, and Messrs. Baird and Co. 
have commenced to make that kind of iron at one of their 
Ayrshire establishments. Last week’s shipments of pig 
iron from all Scotch ports amounted to 10,965 tons, as 
compared with 15,887 tons in the corresponding week of 
last year, the decrease being 4912 tons, and the total 
decrease since Christmas amounting to 110,132 tons. The 
stock of pig iron in Messrs. Connal and Co.’s public warrant 
stores at the end of last week stood at 576,220 tons, the 
increase for the week being 1832 tons. 


The Forth Bridge Railway.—On Friday last the 
fifteenth half-yearly meeting of the directors of the Forth 
Bridge Railway Company was held in the North British 
Railway Company’s offices, Edinburgh. Sir James Fal- 
shaw, chairman, presided, and submitted the report, which 
stated that the Board had instructed the engineers of the 
East Coast and Midland Railway Companies—Messrs. 
Harrison, Fowler, and Barlow—to consider and submit 
the design of a bridge they can recommend for adoption, 
with the approval of the Board of Trade, and to report as 
| to the ultimate cost of the bridge and its approaches. In 

the event of this report satisfying the Board, a Bill to 
|obtain whatever Parliamentary sanction may be required 
will be at once prepared for submission to the proprietors. 
| The report was adopted. 


Iron Ore Imports into the Clyde.—The importation of 
Spanish iron ore into the Clyde is now becoming a very 
| important feature of the Scotch iron and stcel trades. Last 





| week there were no fewer than seven steamers reported as 

having arrived at Glasgow with ore from Bilbao, the 
|eargoes ranging from 740 tons up to 1500 tons, and the 
whole amounting to 6971 tons. As soon as the material 
was discharged into the railway trucks it was despatched 
to various iron and steel works throughout Lanarkshire ; 
and several of the vessels immediately returned in ballast 
to Bilbao. 


The Glasgow Blacksmiths and their Wages.—A meeting 
of shop representatives connected with this trade was held 
in the Blacksmiths’ Hall, Glasgow, last Frida night, to 
consider their present rate of wages. Considerable dis- 
satisfaction was expressed with the present remuneration 
as being considerably lower than it should be. Commnu- 
nications were read from Manchester, Liverpool, and 
Sunderland, stating the wages paid in these towns, which 
in Manchester, in the machine shops, are a om to vo 

; land engine shops, from 32s. to 363. ; locomo 
ee st 3 7 work, such as wheel 





Union, Kettering Sewage Works, and Hampstead Brewery. ' making, crank boss making, and frame work, from 38s. to 
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45s. In Sunderland the wages are from 33s. to 36s., the mini- 
mum rate being 33s. per week. These rates, it was inted 
out, are considerably in advance of the rates paid in Glasgow. 
Tn these circumstances, it was unanimously agreed that a 
memorial should be presented to the employers soliciting 
an advance on the present rates of 74 a cent., and request- 
ing an answer on Or before the 27th inst. The meeting 
adjourned until the 26th inst., at eight o’clock. 


The Newton Steelworkers. —The hammermen who left 
Newton Steel Works some time ago on strike on account of 
a dispute on the wages question are still in the ‘‘ big shop.” 
A few days ago a number of them had an interview with 
the general manager, Mr. James Riley, when they explained 
that it was not so much the question of wages that kept 
them from returning to work, but rather the person 
engaged as the contractor ; and they said they would return 
to their work on conditions that he, Mr. James Fulthorpe, 
would no longer occupy that position. Mr. Riley, however, 
would not yield on that point. Itis said that more than 
half of the hammermen and drivers have left the district 
for England, and have succeeded in finding employment ; 
but, as formerly stated, the Steel Company have succeeded 
jn training a number of hands to fill their places at the 
steam hammers. 

Proposed International Monument to James Watt.— 
Secing that the often talked of monument to James Watt, 
in Greenock, the town of bis nativity, is making no pro- 
gress, the workmen connected with the engineering and 
boiler-making trades, &c., of the town, have now taken 
the matter in hand, their idea being to start a scheme for 
the erection of an international monument to the memory 
of the great engineer who has conferred such an honour on 
the place of his birth. The scheme is only in its initiatory 
stage. 





NOTES FROM THE SOUTH-WEST. 

Swansea —The steam coal trade for the past week has 
been steady. The clearances are about on an average with 
those of the past few weeks. Although the demand is not 
quite so good, a recent advance in prices is well maintained, 
especially as regards good brands ; other descriptions are 
weak. Steel rails are in good demand, local works are 
busy, and an advance in price is shortly expected. It is 
anticipated that an order for the Indian State railways will 
be placed locally. Tin-plates are a trifle firmer, but the 
trade generally remains in an unsatisfactory state. 


The New Dock at Swansea.—A special meeting of the 
Swansea Harbour Trust was held on Tuesday to receive a 
report of the chief engineer, Mr. Abernethy, upon the 
progress and character of the works. This report was 
made in consequence of questions put by Mr. Dillwyn ata 
recent meeting of the Trust. Mr. Abernethy was bappily 
able to report that the works were progressing at cab a 
rate that there was no doubt the dock would be ready for 
opening at the date fixed in October, and that the manner 
in which the operations are being carried on by the con- 
tractor left nothing to be desired. 


Dowlais.—It is gratifying to know that in most depart- 
ments a good deal of regular work is going on at Dowlais. 
In steel there is a fair trade, and as unworked steel is in 
demand in America on account of reduced tariff charges, 
that and ingots and spiegel have begun to form an 
important element of export from this quarter. Of tin 
plates 1400 boxes are now turned out weekly, and this tot«l 
is being steadily increased. In coal Dowlais is doing a 

ood trade, and even a new enterprise at Bedlinog is 

ginning to look more promising. They have struck into 
the seam of coal, and thong) a thin vein and broken, it is 
encouraging to know that almost every week witnesses an 
improvement. 

New Pits near Bedlinog.—The new pits which are 
being sunk by the Dowlais Iron Company below Bedlinog, 
on the side of the Taff Bargoed Railway to the Brithdir 
seam of house coal, are being pushed on by the sinkers 
rapidly. These pits, when down and fully opened up, will 
be a boon to residents at Tre Lewis as well as Bedlinog. 


Severn and Wye and Severn Bridge Railway.—The 
report of the directors presented at the half-yearly mecting 
to-day (Friday) states: ‘‘ Notwithstanding the severe 
weather of the past winter, which seriously interfered 
with the traffic, it will be observed that the receipts are 
satisfactory, being 33901. in excess of the amount at the 
corresponding period. Theexpenditure has been augmented 
by bad weather, and it has also been found desirable to 
incur some extra expenditure towards placing the dock and 
railway in better condition for increase of traffic. As the 
permanent way now adopted, with double-head steel rails, 
heavy chairs, and creosoted sleepers is more costly per 
mile than the pattern previously used, and as it is a 
permanent improvement to the railway, the difference 
(amouating to 3001.) has been placed to capital. The ship- 
ments of Welsh steam coal at Sharpness in whole cargoes, 
also as ballast, and for steam ships’ bunkers, continue to 
increase. 


Water Supply of Cardif.—Mr. J. A. B. Williams, the 
borough and water engineer of Cardiff, has issued a sup- 
plementary report on the Cardiff water supply. In it he 
replies to a pamphlet, which was published by Mr. G. A. 
Lundie, C.E., in opposition to his scheme ; and says that 
the more consideration he gives to the question the more 
he is convinced that the water of the Taff Valley must 
ultimately be brought to the town. He adds: ‘‘ The 
present resources of the corporation combined with the 
yield of the small streams in the neighbourhood may suffice, 
with strict economy in consumption, to afford a supply for 
the town and district for the next twenty years, but after 
that time it is obvious that the corporation will be com- 
pelled to go further afield to provide for the population ; 
and I submit to your consideratior the question whether it 





would not be better (provided an arrangement sach as I 
have mentioned could be made) to obtain four million® 
of gallons of water daily from the Taff Fechan, at a cost of 
113,3101., and which, with one million gallons per day, the 
present yield from Lisvane would make five million gallons 
per day (exclusive of any water from the Ely pumping 
station), than to extend the present works at Lisvane, and 
construct new docks on the Rudry and Whitchurch Brooks, 
by which only a daily quantity of 3,703,875 gallons would 
be obtained (exclusive of any water from Ely) at a cost of 
136,416l. If for any reason, not at present known, the 
water from Taff Fechan could not be obtained on satisfac- 
tory terms, then the same daily quantity of four million 
gallons could be obtained from the Taff Fawr, as descri 

in my previous report, page 16, including the large storage 
reservoir at Hendre Isaf, for the sum of 173,8901.’’ Then 
follows a table, which shows that the Taff Fawr scheme 
(No. 1 estimate) is the cheapest per million of gallons of 
water supplied, the estimated cost for which is set down at 
25,2111. The Taff Fechan scheme stands next at 28,3271. 


Messrs. Booker’s Works.—The purchase of these works 
has just been completed, the purchasers being Messrs. 
Spence and Co., tin-plate manufacturers, of Liverpool. 
They are also the owners of some tin-plate works at 
Cwmamman, near Swansea. It is anticipated that the 
works will be carried on as at present, with some slight 
modifications, and probably an entine change of manage- 
ment. Messrs. Spence, it is said, propose forming a com- 
pany for carrying on the works. As the purchase was 
made by private contract the price paid has not transpired, 
but it is said that the works were sold by the liquiaators 
on very low terms. The works originally cost over 
400,000/., but their value has much decreased, owing to 
machinery, &c., having been in use many years. 


Newport.—The activity prevailing at the various works 
in this district is in no way lessened. In steam coal good 
business continues to be done, and the tone of sellers with 
——— to future delivery appears to be even firmer than at 

ardiff. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MiIppLxesBrouGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
large attendance on ’Change at Middlesbrough, but again 
there was very little business done. Messrs. Connal and Co., 
the warrant storekeepers here, had a stock of 186,268 tons, 
which was an increase of 568 tons on the previous Tues- 
day. At Glasgow they hold 576,416 tons, and there they 
are receiving about 300 tons daily. Telegrams from Glas- 
gow showed a slight improvement in prices, but Cleveland 
buyers could not see any reason for stiffer quotations, and 
were unwilling to give more than 36s. 9d. per ton for No. 3, 
although makers adhered to 37s. as their price. Consumers 
cling to the belief that prices of iron are likely to be lower 
than they are now, and for this reason they are holding off 
orders. They are justified in this opinion by the smaller 
shipments, and the increase in stocks taken together with 
the enormous production. It is anticipated that when the 
official statistics of the Cleveland Ironmasters for this 
month are issued it will be shown that there is a heavy 
increase in stocks. 


The Finished Iron Trade.—The mills and forges in the 
north of England are kept in full operation and prices are 
better. The plate and bar departments are very well 
employed. Colliery rails are selling freely. Ironfounders 
are rather busier. A good order for chairs has been secured 
by a local firm. 


The Steel Trade.—An Bolckow, Vaughan, and Co.’s 
Eston Steel Works the production is now very large, and 
the company have orders in hand which will occupy them 
for months to come. The Erimus Works at Middles- 
brough are at last nearly ready for commencing operations, 
and will in the course of a week or two be adding materially 
to the production of steel in Cleveland. The Roseberry 
Steel Works at Middlesbrough are well off for orders. 


Engineering and Shipbuilding.—On the north-east 
coast both these branches of industry are still very busy. 
All the yards and engine shops have work in hand which 
will keep them going to the end of the year. 

The Bolchow Statue.—Lord Frederick Cavendish has 
accepted the invitation to unveil the statue to the late Mr. 
H. W. F. Bolckow at Middlesbrough on the Sth October. 
Lady Cavendish will accompany his lordship, and Sir H. 
and Lady Brassey will on that day visit the fees in their 
yacht Sunbeam. 


The Coal and Coke Trades.—There is considerable 
activity in the coal and coke trades. The caliieries are 
working regularly, and the coke ovens in South Durham 
are making a large quantity of fuel for the blast furnaces 
an the Cleveland district. 











NOTES FROM SOUTH YORKSHIRE, 
SHEFFIELD, Wednesday. 

The Projected Railway at Heckmondwike.—At a meet- 
ing of the Heckmondwike Board of Health on Monday 
night, the chairman (Mr. J. Leadbeater) presiding, Mr. 
Josh Stead (secretary of the Heckmondwike Chamber of 
Commerce) attended and read a letter, bearing date 
August 12, from Mr. Henry Oakley, general manager of 
the Great Northern Railway Company, London, in respect 
to the proposed extension of the company’s system to 
Heckmondwike and district. Several schemes have been 
propounded, but Heckmondwike is to accept anything 
rather than have their object—better railway facilities for 
the district—thwarted. r. Oakley says: ‘‘ With refe- 
rence to the communication received by this company from 
the Heckmondwike Chamber of Commerce, on the. subject 





of the extension of the Great Northern system to the town 
of Heckmondwike, I have the pleasure to inform you that 
yesterday my directors instructed Mr. Fraser to survey 
carefully the district, between Batley and Checkheaton, 
and to report the result of his examination of the country 
to them at their next meeting. My directors have taken 
this step relying on the cordial co-operation and support of 
the Heckmondwike manufacturers, traders, and residents, 
and that every facility and assistance will be afforded to 
the company in the event of a practicable line being found. 
I am, however, to point out that the concurrence of the 
owners, through whose property the line selected would 
pass, is also indispensable.”’ 


Samuel Fox and Co., Limited.—The annual meeting 
of the shareholders of this company was held on Saturday 
at the offices of Messrs. Burdekin and Co., the solicitors of 
the company. Mr. Frederick Bardwell, J.P., presided, 
Messrs. James Halliday, of Manchester, and Mr. Horace 
Walker, Sheffield, two of the other directors, were present, 
and there was a good attendance of shareholders. The 
report and accounts, which had already been circulated, 
were adopted, and great satisfaction wa3 expressed at the 
declaration of the dividend of 15 per cent. for the past year. 
Mr. Horace Walker was re-elected a director. Mr. Halli- 
day gave an explanation as to the Stocksbridge Railwa 
and the acts of the directors in reference thereto, whic 
were approved. A cordial vote of thanks to Mr. Fox as 
well as to the chairman of the meeting and the other 
directors concluded the proceedings. 


The Scarborough and Whitby Railway.—We under- 
stand that several contractors have name this projected 
line of railway, and that estimates for the work are about 
to be tendered. 


Improvement in the Steel Trade.—Within the past 
fortnight a large accession of orders has reached converters 
of Bessemer steel, and within that period prices have gone 
up fully 10s. per ton. Prices are firm at the advance, and 
some houses are refusing to book fresh orders for billets 
this year. Best sawn end billets are fetching 61. 10s. per 
ton, and extra qualities up to 91. per ton. Autumn and 
winter requirements of Bessemer will be heavy. 


Engineering Trades.—There is now no doubt that the 
engineering trades of the district have become brisk, and 
few men are out of employment. There is a movement on 
the part of the ‘‘hand«” for an advance of wages. This 
is following the lead of the Lancashire men, and before 
long the question will assume a serious aspect. We are 
informed that contracts on hand have been secured at low 
rates, and that an increase of wages cannot be afforded. 
The men are, however, considering the matter. 








Tue CorIntH CanAu.—King George of Greece has 
recently signed a concession giving permission to General 
Turr to cut a canal through the Isthmus of Corinth. The 
work will be undertaken by a company established under 
the patronage of the indefatigable M. de Lesseps, who has 
long had his eye upon the Isthmus of Corinth as afford- 
ing him another opportunity of gratifying his passion for 
great canal enterpriss. The company will begin work upon 
the canal in the spring of 1882, and expects to finish it in 
five years. 





THe GREAT EaSTERN NEW Goops Depér.—On the 
site of the old Bishopsgate Station there is now being built 
by the Great Eastern Railway Company a very extensive 
goods depét, occupying an area of 11 acres. These works 
were visited by the members of the Society of Engineers 
on Wednesday week. The visitors were received at the 
entrance by Mr. Horace Wilmer, the acting engineer, and 
by him conducted over the works. An inspection of the 
general plan showed that the ground occupied is of a 
somewhat triangular form, extending from Bishopsgate 
eastward to Brick-lane, and there is a roadway surround- 
ing the basement, while two inclined roads, having gra- 
dients of from 1 in 27 to 1 in 30, lead from Bishopsgate-street 
and Wheeler-street to the main platform level. Towards 
the front end of the station the basement arches form offices, 
porters’ messroom, &c., while further back it is intended 
to devote those on the northern side adjoining Bethnal 
Green-road to an extensive fish market, while those on the 
southern side will become a potato market. Hydraulic 
hoists will eventually be provided for lowering and raising 
wagons from the upper platform, but at present this work 
is to be done by a temporary hoist designed by Mr. Fennel. 
Its dimensions are 25 ft. by 14 ft., and itis intended to raise 
or lower the entire lift of 25 ft. in three minutes, by means of 
two 3-horse power gas engines driving a worm and wheel. 
The temporary lifts to the upper floors are also worked by 
gasengines. Very little of the old work has been utilised 
in forming the new station, although it has been found of 
the most substantial character, built in Roman cement, 
and contrasting strangely with the temporary timber 
staging, now from thirty to forty years old, and thoroughly 
rotten and decayed. ‘The new piers are built of dark- 
coloured glazed bricks, set in a mixture of Portland 
cement and ground brick rubbish, and the building done 
by the contractors, Messrs. Vernon and Ewens, of Chelten- 
ham, is of a most substantial character. The warehouses 
and arches contain upwards of 50,000,000 bricks, and 
about 12,000 tons of iron girders and columns, and the 
station buildings might be contained in a square of 425 ft. 
A very extensive warehouse floor, calculated to carry 5 cwt. 
per square foot, covers the whole area of the main plat- 
form, and the largest wrought-iron girder supporting this 
floor has a span of 55 ft., and weighs 22 tons. To give 
some slight idea of the trade carried on at this terminus, it 
may be mentioned that the temporary fruit shed on the 
south platform receives regularly 300 tons of fruit per 
day in the season, and this enormous quantity is often 
exceeded. 
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“ENGINEERING” ILLUSTRATED PATENT RECORD. 





















APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 
AUGUST 22, 1881. 

In the Cases of Inventions communicated from Abroad 
the Names, &c., of the Communicators are given in 
Italics after the Applicants’ Names. 
















































Nos. 
and 
Dates. 


1881 
Ang. 
16 
3542 
3543 
3544 
3545 
3546 
3547 





3561 


3562 
3563 
3564 
3565 
3566 
3567 


3568 
3569 


NAMES, &o. 
OF APPLICANTS. 


ABBREVIATED TITLES, &c. 





Thompson. Gottlieb, 
Brydges. De Grousil- 


(ters, 

E.F. Jones, Middles- 
brough-on-Tees. 
Von Nawrocki, Horn- 

er”g. 


Von Nawrocki. Mes- 
ter 

A. Franoas, Douai, 

F. ¢. 44. West- 


T. Brown, Walsall. 
H. Reisert, Cologne. 
C. Reuther, Hennef, 
J. - Oldham, Sunder- 


nd. 
G. Jagenburg, Rydbo- 
holm, —-~ 
H. Woodward, Shep- 
herd’s Bush. 
HE. methane, Twicken- 


E. C.G. Thomas, Viza- 
gatam, M 
. Brinsmead, London. 


z. Austin, London. 
p- Harrison, Lon- 


wv Weldon, Burstow. 


A. H. Van de Kerk- 
hove and T. Snyers, 
Brussels. 

A. J. Altman, London. 

Clark. obverts. 

J. F. Shallis and T. C. 
J. Thomas, London. 

Lake. Hopfen, 


J. C. Anderson, Chi- 


ville, U.S.A, 


B, = _Beweastie- 
on- 
A, <. 1 Wi, Nun- 


































357 


2 


3573 


3574 


3576 
3577 
3578 
3579 


8580 
3581 


3582 


3583 
3584 





8585 | 
3586 | 
3587 


3588 











ool. 
|G. Richards, 


ad. 
D. Bogue and B. C. Le 
Moussu, London. 


T. Burroughs, Liver- 


Man- 
chester, and B. C. 
Filghman, London. 

A. -n Spal 

J. B. Hamilton, 


wich 
Abel. 
M. A. Weir, London. 


G. Butler, G. Skudder, 
— H. Fabian, Lon- 
on 


M. 4H. Robinson, 
Hampton Wick.j 
.. 9 ‘homson, Lon- 


» 4 T "Ward, Tipton. 
T. H. Ward, Tipton. 
<, vas, Birming- 


D. Stewart, Glasgow. 
Clark. Girard and 
Pabst, 


reen- 


Delabore. 


Whinnerah. 


nerah, 
Braidwood. 


Too 
aw ——, Bir- 
J. Mainschac, New- 
Cross. 


J. Tangye, Birming- 


Mm. 
Barlow. alter. 


H. W. Sambridge, Bir- 
mingham. 

W. Smedley, Burton- 
upon-Trent. 
addan, Ligowsky, 


Haddan. Ligowsky. 
C. Collard, Camden 
Town. 

H. Tasker, Andover, 


cago. 
A. L. Blackman, Nash- 


Whin- | 








Colourless and odourless oil. _ 

Steam engines operating with re- || 
generated steam | 

Effecting the disposal of slag from | 
furnaces. 

Artificial bait with mechanical | 
striking apparatus forangling. || 

Producing and diffusing spray from 
liquid under pressure. | 

Sewing machines. 


Apparatus for mechanically collect- 
ing letters from offices and pillar || 


| 


Rolls. 
Appliances for lubricating bearings. 
Automatic weighing machines for| 
pulverous substances, &c. 
Steam boilers. 
| 
! 


Dyeing aniline black on cotton. 
Tobacco-pipe. 


Conveying messages, &c., from|| 


Breakwaters aud harbours. 


Check-action and leverage sounding | 
8 for pianos. 

Folding chairs, &c. | 

Electric lighting, & 


Utilising certain residues of manu- 
facture of sulphuric acid and 
. applicable to the utilisa- 
tion of a residue of the manufac- | 
ture of chlorine. 
Machinery for direct propulsion | 
applicable as stationary motors. 


Tennis and other balls. 
Utilising the power of the waves. 
Apparatus for lighting railway car- 


rlages. 
Fasteners for gloves, &c. (Complete 
specification), | 
Pulverising clay, &c. | 


Tunnelling and excavating appa-|| 
ratus. 
Concertinas and accordions 


Checking or registering fares, &c. | 


Preparing, drawing, or transfer paper 
ba a tinted and embossed sur- | 


fac 
Dredging out channels. 
Velocipedes. 


A smoke-consuming grate. 
Reed-pipe notes for organs. 


Maaing linen and hemp threads, 
c. 

Velocipedes, 
Sifting cement, &c. 


Boat disengaging gear. 
= ships or submerged sur- 


Welehing machines. 

Apparatus for ascertaining and in- 
dicating weight. 

Water waste preventers, &. 


Sugar cané mills, 

Manufacture of sulphur, phos- 
phorus, arsenic, and iodine from 
gases containing these sub- 
stances, &c. 

Working up butter. 


Soldering tools. | 
Bicycles and other velocipedes. 


Damping and regulating the supply 
of water to lithographic stones, 


&e. 
Mounting rotating shafts in bear- 


ings. 
Machine embroidery, &c. 


| 
| 
| 
i} 
| 
1 
| 


1 
! 
Glass holders of gaseliers and lamps. | 
Barrels for beer, &c. | 
Manufacture of pottery. (Complete 

specification). | 


Targets. (Complete specification), 
ofortes. 


Traction and locomotive engines. 


| 
| Nos. 











ABBREVIATED TITLES, &c, 


Printing machinery. 


| Looms. 
Electric lamps. 
Taking-off apparatus for printing 





machines. 
Supporting, &c., swing looking- 
glasses, ge. | 
Treatment of certain fruits for 
extracts 


Preparing colouring matters for 
dyeing and printing 


Brushes, 
Black ink or dye. 


Metallic structures suitable for 
barracks, &c. 


Marking the length of yarn on | 
weavers’ beams. 
Perambulators. 


tretchers, and carriages for same. || 
Circular ribbed fabrics, and circular || 
hosiery frames. 
Sorting and loading coal. 
Weaving. 


| Producing ornamented soap and | 
other plastic materials. 


Lifts applicable to vehicles running 


on ine. 


es. 
Self-acting bottle - stopping ma- || 


chines. 


Machinery for the manufacture || 


, J agricultural forks, screw-bolts, 
Apparates for advertising. ! 
Cricket bats. 

Purification of coal gas. 


Dressing enamelled bricks, &c. 
Air compression machines. 


| Combined hot-air, steam, and com-|| 
i} 


pressed-air machines. 
Bicycles and tricycles. | 
one the incursions of locusts, 
c. 
Pickers and ag" evindies 
lubricating sam: 
Wheels for vehicles. 


Lubricants. 





Photographic apparatus. 
Baths. 


Facing bricks. } 


Dressing yarns or threads. 
Treating maize. 
Adjusting action for toilet glasses. 


—— and conveying grain from | 


8, &c. 
Electris light. 
Silk reels for dressing flour, &c. 


ae potines for 
8ac. 

Core bars for pipe casting. 

Street tramways. 


Clip for edges of trousers. | 


Puddling and mill furnaces. 


Firebars. 
Gas burners. 
Capsuling jars, &c. 


Shoeing horses, &c. 


Steering apparatus for ships. 


| 
| Wet extraction of lead, silver, &c. | 
| 
Heating apparatus, i| 

| 


and || 


| 


| 


} 
| 
| 
} 
| 
| 
| 


stitching 


| 
i 


Sifting and cleaning grass and || 


other seeds, &c. 
Electric lamps. 


Process for the dephosphorisation of | 
iron in the blast furnace. 
iling machine. 

Ore tating and amalgamating} 


machin 
Breechloading firearms. 





Division and regulation of electric) 
currents. 


| Reflectors for gas, £0. 
Production of casts, copies, &c. 
esting machines. 


| ‘ona NAMES, oo, 
| Dates. OF APPLICANTS. 
| Aug. 
18 
| $597 | R.C. Annand, Peter- 
head. 
3598 z Smith, Houley. 
| 3599 | lore, Bowden. 
| 3600 | ea a Wilkinson, 
+ F-§ 
$601 | C. D. Martin, London. 
3602 | A.J. Bolanachi, 
West Guim 

3603 | Johnson. Badische 

Aug. | Antlin and Soda 

19 Fabrik. | 

$604 | 8. Ra Man- 
c 

8605 | H. 8. L. Gurney, | 
Warrington. 

$606 | Abel. La Société 

| Nour lle de Con- 
structions, | 

3607 A. Michen, Sesttag- | 
on. 

8608 | J. T. Shaw and H. 
D. Meredith, ae | 
chester. 

3609 | J. Furley, Sevenoaks. 
$610 | H. M. Mellor, Not- 
tingham. 

3611 | T. Hancock, Rugeley. 
$612 | P. Dunkerley, Man- 

chester. 

$613 | J. A. Graham, Put- 
ney. 

3614 Haddan, Lievens. 

3615 | Sombart. Assmann 

$616 | G. R. Postlethwaite, 

| Aston. 

$617 | C. B. 8. Webb, Col- 
chester. 

618 | G. W. Frowd, London. 

3619 | C. C. Walker, Lilles- 

|} hall, and W. T. 
| Walker, Highgate. 

3620 | J. Craig, Kilmarnock. 

3621 | Haurie, Windhausen, 

3622 | Haurie. Windhausen. 

8623 | C. Toope, Stepney. 

— 4 | Clark. Durand and 

“a. Hauvel, 

3625 | I. and A Wallwork, 
Ashton-under-Lyne. 
$626 | J. Mansell, Birming- 

3627 | ¥ aes Goodfellow, 

| 3628 aaa Lefeuvrier, 

3629 | C. Drake, Battersea. 

3630 | C. Drake, Battersea. 

3631 | T. Goldie, Airdrie. 

3632 | J. Muir, Birmingham 

3633 | 8. Mead and J. W. 

| Tiptaft, Birming- 
| ham 

9634 | H. Garland. Liver- 

3635 | T. Tubini, London. 

3636 | C. W. Maconchy, Tem- 

| _ pleogue. 

3637 | W. Webster, San 

| Francisco, 

3638 | H. 8. Stewart, West- 
minster. 

3639 | C. A. Edge, Birming- 
am. 

3640 | H. C. Noble, New 
Britain, Conz., 
U.S.A, 

$641 | J. Lones, and C. Ver- 
non, and E. Hol- 

Aug den, and R. Ben- 

22 nett, Smethwick. 

3642 | T. Nash, Sheffield. 

3643 | C. W. Morley, London, 

3644 | G. J. Hutchings, New 
Cross. 

3645 G. W. H. G, Scrope- 
Ferrers, Martle- 
sham. 

3646 | Haddan. Drouin. 

3647 | J. Walker, W. and T. 
Thompson, Durham. 

3648 | W. H. Stephenson, 
Blackburn. 

3649 | 8. Bruce, Dublin, 

8650 | G. Pfannkuche, West- 
minster. 

3651 | Abel Pellet and 

| Cahen. 

$652 | C. L. Clarke and J. 

Leigh, Manchester. 

3653 a Readwin, Lon- | 
on. 

3654 | P. Mauser, Oberndorf- 

| _ am-Neckar. 

8655 | R. E. Dunston, Don- 
head, Saint Mary, | | 
and G. Ffannkuche, 
Westminster. 

3656 | Engel. /ranke. 

3657 | J. J. Sachs, Sunbury. 

8658 Lake. Denizot. 





| } 


i 
| 
| 
| 





GRANTS OF PROVISIONAL PROTECTION FOR SLX MONTHS, 
For Particulars, see Corresponding Numbers in Lists of 


Applications for Patents, 


L—Announced August 19. 














socestchaesiaheniasticemepaiineeees, 
No. Name. No. | Name. No. Name. 
| LL 

1881 1881 | 1881 

2202 | Marshall. 3268 | Dufrené 3308 | Vivian. 

22 Digeon. (Sugan- 3310 | Carter, 
Kempster, Jame). 3314 | Muir, 
Ecroyd, 8270 = Brydges 3315 | Amati. 

3236 Henderson (Eckardt). | 3316 | Broadbent & 
(Rousseau Graham. Mitchell, 
and Sons), | 3 Bulling. Poole, 

3238 Mills (Le- 3280 Clark (Day), | 3320 Mowill. 
clanché), 3282 | Pitt (//utchin | 3405 | Connolly. 

3240 Gatehouse, son and Co. 3407 | Stewart 

3242 ~=— Brierley 3286 | Goolden and (Stewart) 
(Dhonan), Mackay. 3409 | Westing- 

3244 Dean and 3288 | Paget (//as- house. 
Orrah. well). 3411 | Kincaid 

3246 © «=-Haddan 3290 | «~Lund 3413 | Nickholds, 
(Alaneng), 3296 Alexander 3417 | Middleton. 

3250 | Grove. (Violette) 3419 | Weils. 

3252 | Short. 3298 Mills. 3425 | Haddan 

3254 | Lake 3300 Cheesbrough (Dardenne), 
(Brooks). (Nemetz), 3427 | Glaser 

3258 | Halpin, 3302 Pieper (Haarme mnt 

8260 | Abel (Faber). 3431 | Longsdo 
(Keyling & | 3304 Barff, Bower, ( Ar oo. 
Thomas). and Bower.j 3433 | Hugot. 

3264 | Haddan 3306 ~Wright. 3435 | Wright, 
(Stewart), 3437 | Wright. 


























Il,—Announced August 23, 


1720 Clark (Closson). 














INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
COMPLETE SPECIFICATIONS, 


For Particulars, see Corresponding Numbers in Lists af 


Applications for Patents. 




































































No. Name. No. Name. No Name. 
|} 1881 1881 1881 | 
3565 Lake 3593 | Haddan 3594 | Haddan 
(Hopfen). (Ligowsky) | (Ligowsky), 
NOTICES TO PROCEED, 
1,—Time for entering Opposition expires Friday, 
September 9, 1881. 
No. Name. No. | Name. No. Name. 
1881 1881 | 1881 
1635 Darling. 1870 | Handscombe | 2874 Woolff 
1648 Gray. and Dellar. (Burmeister 
| 1658 Newton 1895 | Brydges and Wains 
( Thibaut), (Schiltz). Maskin and 
1663 Silverwan & | 1982 McCracken. Skibslyy- 
Cumming. | 2025 | Clark gert). 
1664 Bliss. (Clark and | 2896 Carmont. 
1669 Springmann Righter) 3000 )=6Crawford. 
(Brackels- 2055 Wilson. 3021) Marchant 
berg). 2269 | Smith, 022 Lotz (Wilde), 
1671 Flood and | Outtler, & | slu2 King. 
foung. Shaw. 3127 | Green wood 
1679 Culbertson &{ 2325 | Clark (Schiile). 
Brown | (Howland), | 3208 | Higgins and 
1687 Lake (Utley | 2326 | Clark Whitworth. 
and Fawcett), | (O'Neil), $282 | Pitt 
1722 Lumb and 2414 | Sparling. (Hutchin- 
Smith. 2463 | Hall, son and Co.) 
1798 Brazelle. 2502 | Clark 8291 | Haldane 
1809 Lake (Cutler), 3311 Johnson 
(Delany). 2540 | Hall. (AMahu). 
1864 Hatch. 2749 | Higginson, 3320 | Mowll. 
Il,—Time for entering Opposition expires Tuesday, 
September 13, 1881. 
No. Name. No, | Name. No. Name. 
1881 | 1881 | 1881 
1367 | Wrigley 1804 | Imray 2637 | Black. 
(Miieller). (Poullain- 2653 | Barton. 
1689 | Erskine. Dumesnil), | 2733 | Browne 
1690 | Sloane and 1812 | Carey and (Rimbach). 
Sloane. Latham. 3020 Howitt. 
1692 | Thompson &| 1854 | Day, Cireen,] 3050 King and 
Morten. |  & Walker. Little. 
1700 | Lake (Rainey} 1893 | Abel $224 | Higgin and 
and Rogers), (Schnabel), Higgin. 
1703 | Mills (Swift,.] 1972 | Wirth 3229 | Ramsden, 
1728 | Clark (Rettig). 3287 | Durham, 
| (Duchesne), | 1989 | Posen. 3308 , Vivian, 
1744 | Abel ( Bustin). 2009 | Harrison. 323 | Openshaw. 
1745 Abel (Jadloch | 2068 | McFerran & | 3333 , Thompson 
kof). Kennie. (McMillan). 
1771 | Greig and 2167 | Askew and | 3367 | Boulton. 
Eyth. Aird, 3381 | Mure. 
1772 Wilson and | 2218 | Harby. 3593 | Haddan 
Wilson. 2827 | Overton. (Ligowsky). 
1794 | Bonneville 2344 Gadot. 3594 | Haddan 
(Wills), 2521 Keats. (Ligowsky). 




















































































Aue. 26, 1881.] ENGINEERING. 223 
—_— : 
PATENTS SEALED, Il.—Through Non-Payment of the Seventh Year's Stamp through a box containing charcoal, &c, Various modifications are 
I.—Sealed August 19, 1881. Duty of 1001, described, also a special form of cowl, (January 13, 1881). 
199. Steering Gear: J. K Kilbourn, Brixton, and 
r No. | Name. | No. | Name. No. | Name, G. Fossick, Stockton-on-Tees. [6¢. 8 Figs.j]—Fig. 1 
No. Name. | No. Name. No. Name. — P’ the arrang t of ap to obviate the defects of 
| 1874 1874 1874 steering gear in which the rudder is turned by @ screw and nut ae 
1881 1881 1881 2766 | Stott and | 2774 | Smith (Poron] 2804 | Hollands and | heretofore constructed; Fig. 2 is a section in line 5-6 of Fig 1. 
2923 | Hope and 746 | Engel 783 | Perry and _.. | _Barker. Poron) Ibery. @ isa quick-threaded screw, B the rudder stem, & &! the tillers, C 
Hipley. (Moller), Ayrton. 2770 =“ Dufren 2784 | Goucher. the non-revolving nut fixed to the hydraulicram D. The nut is 
475 | Jensen 753 | Ash. 785 | Ayrton. (Tellier). made insegments separated by chipping ribs or filling pieces that 
(Mayer, 754 | Singer and 836 | Gibney. can be reduced to take up wear. The end thrust of the screw is 
Langfelder, Metcalfe. 915 | Rooke = received on the spheresee. Relief valves are provided on the 
4 Hammer-| 763 | Buckley and (Parry). PROLONGATION OF LETTERS PATENT. 
schlag). | Buckley. 1530 | Smith. mm 
496 | Beldam 767 | Joicey. 2263 | Cuff. 2106. W. R, M. Thomson, Glasgow, assignee for “ Improve- 
238 | Oowald. | 2341 | Empis ments in the lateral action or induction of fluids, and in the appa- 
" . | . ratus employed therefor,” for seven years, July 18, 1881. Granted 
to A. Morton, Glasgow. 
[1.—Sealed August 23, 1881. NOTICES OF APPLICATIONS FOR LEAVE TO FILE DISCLAIMERS 
AND MEMORANDA OF ALTERATIONS. 
| H. J. Haddan, mining machinery. (Lechner, Sessions, and 
No. | Name. No. Name. No Name. Jeffrey, of Columbus, Ohio). Notice of opposition must be left at 
— — the office of the Attorney-General, 1, New Court, Temple, before 
1881 | 1881 | 1881 August 28, 
778 | Mundy. 913 | Glover and | 1364 | Johnson C. Barlow, mining machines, (Lechner, Columbus, Ohio). 
77 | Sone. & | 923 a 1383 ,(De Winter). | Notice of opposition must be left at the office of the Solicitor- 
804 | bag ~~ arin 236 gl 1419 —. General, Harcourt Buildings, Temple, before August 28, 1831. 
805 | Horne. | Maw. 1629 | Bentall, 
807. Wirth 940 | Lake 1659 | Bentall and 
eat ae ee ABSTRACTS OF SPECIFICATIONS PUBLISHED 
ro Haigh i - (Kearamh. 1991 ee DURING THE WEEK ENDING AUGUST 20, 1881. 
Nuttall. 1037 | Lake 2031 | Stewart. Abstracts marked with a * relate to applications not proceeded 
822 | Cross. (Thompson | 2211 | Timmis. with, The number of Views given in the Specification Drawings 
824 | Dawson. | and Norris) | 2348 | Pegler and is stated in each case after the price; where none are mentioned 
840 | Cooke. 1117 | Wilton and Watson, the Specification is not Illustrated. 
841 | Conlong and Weston. || 2356 | Bell and ee a Se Oy Ge 
berts 1120 | Pit ; aay. ‘ommunicators are given in italics. 
846 —" 1123 Van yr 2370 ae Copies of Specifications may be obtained at 38, Cursitor-street, Chancery- 
859 | Fletcher. 1136 | Lake (Lange). (Nathan). lane, E.C., either personally, or by letter, enclosing amount of price 
860 | Appleton. 1154 | Packham andj 2462 | Thomas and and postaye, and addressed to Mk. H. READER LACK. 
867 | Wenham. Pelton. Domeier. 1880, 
868 | Giuliani. 1156 | Elstob and 2675 | Macheth. 5261. Machinery for the Preparation of Cotton, 
871 | Hazeland, | _ Elstob, 2804 | Haddan &c., for Spinning: R. Southworth, Bolton. (2/).— 
911 | Challis and 1324 | Clark (Coker), (Henrard). In roving and jack frames, éc., the flyer is to be independent of 
Challis. 1362 | Tomkins, the spindle, and to be separately driven. It is to be a closed 
Courage, & elliptical figure in elevation, and to end top and bottom in a short 
Crack nall. tube, each tube running in a bearing in a rail, and the lower one 














FINAL SPECIFICATIONS FILED. 


August 13, 1881. Nos, 615, 616, 622, 625, 630, 639, 648, 650, 653, 654, 














678 682, 713, 739, all of the year 1881. 
15, 635, 636, 637, 638, 642, 644, 651, 656, 664, 677, 
729. all of the year 1881. 
a a 660, 661, 663, 665, 668, 669, 671, 672, 673, 674, 
675, 679, 680, 681, 696, 697,700, 727, 741, 
all of the year 1881, 
17 685, 687, 690, 693, 694, 695, 699,794, 709, 721, 
722, 755, all of the year 1881. 
18, . 702, 712. 714, 725, 738, 769,772. all of the 
year 1881. 
19, 4008, of the year 1880: 475, 496.716, 


732, 733, 744, 749, 750, 1209, all of the year 

1831. 
PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50’. HAS BEEN PAID AND REGISTERED. 











No, Name. No Name. No. Name. 
1878 1878 1878 
3139 | McLeod (un 3678 Nordenfelt 3399 ~=Roberts, 
registered) (Pa!lm- Roberts, & 
261 | Gardner (un crantz). Fenton. 
registered) Claus, Chapman. 
Parnell Wilde, Lake 
Walker and Croll. (Hyatt). 
Pflaum. } Sutherland, | 2311 Seagrave. 
615 | Ramsay. Nicholson & } 3458 Desvignes. 
Mather. 








PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAXP 
DUTY OF 100/. HAS BEEN PAID AND REGISTERED. 














No.| Name. No. | Name. No.| Name 
-_ | —— —_—— 
1874 | 1874 | 1874 
1056 | Greene, 2872 | Butler 2991 | Bycroft. 
(Stockwell), | 2399 | Dodd. 


PATENTS WHICH HAVE BECOME VOID. 
1.—Through Non-Payment of the Third Year's Stamp Duty of 501, 























| | 
No. Name. No. Name. No. Name, 
1878 | 1878 1878 
3110 | Kesseler 3140 | Dolby. 3175 | Twine. 
(Friese and | 3142 | Minns. 3180 | Wirth 
| Scheibler), | 3143 | Plum. (Schoenstedt) 
3111 | Belleini, 3149 FitzGerald. | 3181 | Beard, 
3112 | Canning. 3152 | Pamplin, 2184 | Tiator. 
3113 | Varicas Long, and | 3185 | Bennett, 
| (Doane). Shanks. 3187 | Allié and 
3115 | Mills 3153 Sugg. Ygouf, 
| (Cotgnet). 3154 Parkin. 3189 | Lake 
3116 | D’Ableiges. 3155 Wright. (Jewell), 
3118 | Blick. 3157 | Wilson. 3190 | Lishman. 
3126 | Doubleday 3158 | Kelley. 3192 | Stenson. 
& Humber.} 3159 | Taylor. 3193 | Burchardt 
3127 | Death aud] 3160 Jones. (Berndt). 
| Deat 3161 Haddan Lombardi. 
3128 | Muirhead. (Janssens). Brown. 
3129 Gedge 3162 | Huke. Page. 
| (Rigby). 3165 | Terry and Whitaker 
3132 | Hayward, | Scott. (Stein), 
3136 | Palmer. 3166 | Brunner. Kirkham and 
3137 | Kirkpatrick, { 3169 | Wilson. Chandler, 
Kirkpatrick.} 3170 | Clark (Rémy).J 3205 ooke. 
Bradley. & | 2172 | Donkin andj 3206 | Hirsiger, 
Kirkpatrick, Nichol, 

















being driven, (Void, the patent glected to file a specifica- 


tion, December 15, 1880). 


5270. ae A Propellers, &c.: M. P. W. Boulton, 
Tew Park, Oxford, (2¢.)—The propeller is surrounded by a 
stationary cylindrical or barrel-shaped casing. Or the casing is 
provided with blades and rotates. (Void, the patentee having neg- 
lected to file a specification. December 15, 1889). 


5355. Refractory Materials for Converter 
Linings: H. Wedekind, London. (1. Bollinger, Milan). 
{zd.}—The linings are made from asbestos, crysolite, or serpentine, 
with a binding material, and are soaked in chloride of magnesium. 
(Void, the patentee having neglected to file a specification, December 
2], 188%). 

5375. Looms: E.Smethurst, Manchester. [2d)— 
Refers to Patent 1027 of 1880, and describes means whereby the 
bobbins containing the lap weft or whip thread for weaving 
loongees may be arranged in a horizontal position instead of a 
vertical one. (Void, the pateatee having neglected to file a specifica- 
tion. December 22, 188v). 





having 


1881. 

97. Knitting Machinery: I. Stubley, Leicester. 
(6d. 8 Figs.}—Relates to the piain jack and sinker rotary knitting 
machine, and is to enable it to turn out fabrics thickened or 
spliced in certain parts. For this purpose it is fitted with one or 
two extra thread carriers, known as pipe carriers, the whole of 
which work below the row of needles except the pipe and the 
extremity of the arm that carries it. The extra thread carriers 
work from the selvages for a certain distance towards the middle 
according to the width of the portion to be thickened, and act in 
conjunction with, but independent of, the main thread carrier, 
which traverses from selvave to selvage above the row of needles 
in the usual manner. (January 8, 1581), 

135. Stone-Breaking Machines: W. Taylor, 
Leicester. (6d. 3% Figs.}—The faces of the jaws, which are 
reversible, are provided with grooves which converge both towards 
the upper and lower eiges. The cracker jaw may be actuated by 








an eccentric working against anti-friction rollers or by a steam or 
hydraulic cylinder as shown. The ratchet gear is for rotating the 
cylindrical riddle. (January 12, 1881). 


139. Apparatus for Relieving Strains on Ropes 
or Chains in Towing, Mooring, or Anchoring 
Vessels, &c.: C. Mace, Sunderland. [6d. 7 Figs.)— 
This is effected by the introduction of springs or elastic material 
into the ropes or apparatus. As applied to anchoring the windlass 
is fixed in a sliding frame controlled by springs; as applied to 
warps the compressor is similarly held; in the case of mooring 
chains the elastic material is attached to the bollard. (January 12, 
1881), 


151, Microscopes: F. H. Wenham, London. [6d. 
2 Figs.|—Has reference (1) to the stand for carrying the limb and 
body of the microscope, which is a segment ofa circle whose 
centre coincides with the focus of the instrument. (2) To the 
application of anti-friction rollers for the fine focussing movement. 
(3) To a simplified form of thin mechanical stage having two super- 
posed milled heads for traversing placed above its plane, Jan- 
uary 12, 1881). 


159. Checking and Registering the Amount of 
Money Drop into Money Tillsin Hotels, &c: 
S. Fynn, London. [6d. 4 Figs.]—The coin in falling operates 
a lever attached to the counting mechanism, and also sounds a 
bil', Ganuary 13, 1881), 

162. Ventilating Buil 


Ryde, Lw. 
the v tiated air, the air entering to replace it being caused to pars 


&c.: T. Rowan. 





cylinder to ease the rudder under the blow of a wave, and the 
connexion between the disc coupling H on the head of the rudder 
post and the corresponding coupling on the foot of the screw is 


| made by the tillers and £' and the springs HH. Several modi- 


fications of this arrangement are described, and also a new form 
of valve gear for controlling the power that works the steering 
mechanism, which gives a fixed relation between the position of 
the wheel and the position of the rudder, the two parts being so 
arranged that the firstcannot be moved without causing a co:re- 
sponding movement of the rudder. (January 15, 1881). 


205. Condensing and Distilling Apparatus: T. 
J. Rayner,London. (2d. 6 Figs.j—Is for condensing and 
distilling sea-water, &c., the apparatus being made by winding 
two thicknesses of sheet metal in volute form so as to present a con- 
tinuous inner volute space for steam to be condensed, or liquid to be 
cooled, and a continuous volute outer space between the successive 
convolutions for the passage of cooling liquid. (January 15, 1881). 


207. Steam Engines and Condensers for Tram- 
way Vehicles, &c.: T. Robertson, Glasgow. [(d. 
13 Figs.}—The cylinders are compounded, and between the two 
cylinders an injector is placed to reduce the pressure on the 
exhausting side of the first piston and to increase it on the forcing 
side of the second, when extra power is required. For condeasing 
the exhaust steam as it passes to the tank a casing is formed 
around the pipe, the interior of the casing communicating with the 
interior of the exhaust pipe by orifices. Air is fed to the casing 
and mingles in fine streams with the exhaust steam assisting in its 
condensation. (January 15, 1881). 


208. Apparatus for Preparing, &c., Textile 
Fabrics: R. W. Morrell, Bradford, and J. Shaw, 
Wakefield. (8d. 9 Figs.|—Relates to apparatus by which 
textile fabrics can be prepared, scoured, crabbed, boiled, steamed, 
tentered, or dried singly or in combination according to the result 
to be desired to be produced on the fabrics. Upon a hollow shaft 
is a jacketted cylinder, the outer wall of which is perforated by 
fine holes, Means are arranged for injecting into the jacket hot or 
































cold water, steam, air, &c., and forcing it into the fabric rolled on 
the outside of the cylinder. To receive the edges of the cloth 
there are a number of concentric ripgs L'L) armed with 
texter hooks around theen¢s of the cylinder. In operation the 
inner rings are pushed towards each other and the cloth is. 
wound on until] the hooks are filled, when the second rings are 
pushed in and their hooks filled, and so on. When a sufficiert 
quantity of cloth has been laid on, the two discs SS are forced 
apart by the screws X X to stretch the material sideways and the 
cleaning fluid is turned on. (January 15, 1881). 


209. Manufacture of Candles and Tapers: E. 
G. Brewer, London. (f. M. Joly, Paris). (6d. 12 Figs.j}— 


The insides of the wicks act as channels for the tallow or wax, 





(6d. 13 Figs].—Cowls, &., are used to carry off , 


and the outsides serve to bend the end over out of the flame. 
(January 15, 1881). 
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210. Beds or Couches for Invalids, &c.: G. 
Lo °° ‘0 (6d. 7 Figs.}—The beds are provided with 
various sanitary appliances. (January 15, 1881). 


216. Traction or Road Engines: J. F. Dyson, 
land, Yorks. [4¢d. 2 Figs.)—The rear of the engine is 
formed with a hollow part which serves as a wagon for carrying 
stones, &c., thus causing more grip or adhesion of the hind wheels. 
(January 17, 1881). 


218. Apparatus for Producing Electric Light: 
J. E. H. on, Dorking. {6d. 7 Figs.)—Is for improve- 
ments on a former Patent 1826 of 1880. The light is produced by 
the discharge of high tension alternating currents between balls of 





refractory metal. A represents the two balis at the end of thin 
stems held or guided by the glass cross-piece and spiral C. The 
globe contains hydrogen or nitrogen at a pressure of one-third to 
one-half an atmosphere, (January 17, 1881). 


220. Production of Cold for Making Ice, &c.: J. 
H. Johnson, London, (4. /. Rossi and L, F. Beckwith, New 
Yort). (6d. 4 Figs.)—This process differs from former ones that 
operated by the evaporation ani absorption of a gas or vapour 
such as ammonia, in that the absorbent is non-volatile and not 
capable of vaporising under a limited vacuum, and in that the 
absorbed material volatilises alone under the vacuum. producing a 
lowering of temperature, and is again liquefied by being reabsorbed 
in the non-volatile material, and in that a special mechanical con- 
trivance, such as a double refrigerator, is used to effect the 
absorption of the vapours. Supposing the tubular refrigerator A 
¢o be filled with glycerine and ammonia, and A' to be filled with 
pure glycerine, when the exhausting pump P is started, and is con- 















































takes place, producing intense cold, 


volatilisation 
which is communicated to the surrounding brine and to the water | 
to be frozen in the vessels F F. The gaseous ammonia is driven | 
into the condenser C, together with glycerine supplied by the pump 
I from the refrigerator A‘, and the two combine under a low pres- 
sure, the heat of absorption being carried away by the circulating 


urcte il to 


A, 


water. By the time A is exhausted of ammonia, A‘ has been 
pumped empty of glycerine, and C filled with the recombined 
elements which wil), when the cock L is opened, flow into A', 
which is then connected to the pump, A being at the same time 
put in communication with the condenser, and so the process 
goes on alternately in the two refrigerators. (January 15, 1831). 
224. Power Hammers, &c J. F. M. Pollock, 
Leeds, and T. Beeley, Hyde, Cheshire. [6¢. 5 Figs.) 


—Has reference (1) to aa improved power hammer actuated by 











teant or compressed air; (2) tothe combination therewith of an 
elastic anvil carrying a set or chisel in such a manner that a blow 
can be transmitted through it as if it were the hand of a workman; 
(3) the combination of the above with a suitable frame (fixed or 
rortable) to render it available for general workshop purposes. 





Fig. 1 is a section of the hammer, cylinder,and anvil. With the ports 
in the position shown actuating fluid admitted at the passages } 
and 6! will move the piston upwards by its pressure on its annular 
under surface, the cylinder a being in connexion with the exhaust 
g through the holes d§ and g'. At the top of the stroke the piston 
will strike the cylindrical slide valve d, which will at once jump to 
the other side of its chamber, admitting fluid to the cylinder through 
the holes e', whereupon the piston will descend, delivering its blow 
upon the anvil A and tool ¢, both carried on elastic cushion i. At 
the end of the stroke the collar e* on the rod e will draw down the 
valve, and the piston will again rise and so on. Figé2 shows the 
apparatus arranged for caulking a boiler joint. The hammer is 
suspended bya stirrup p, and runs on guiding pulleysrr. (January 
18, 1881). 


225. Electric Lamps, &c.: St. G. L. Fox. [6.8 Figs.) 
—Refers to Patents 3988, 4043, and 4626 of 1878 and 3494 of 1880. 
According to this invention the bridges of incandescent lamps are 
formed of vegetable threads wound round a block of refractory 
material of a pear-shaped section provided with a steel cutting 
edge at the pointed end. The whole is heated in a crucible when 
the threads break over the cutting edge. The baked threads are 
removed from the block and placed in suitable numbers in clips 
and immersed in an atmosphere of coal gas, while an electric 
current is passed through them so as to raise them to a white 
heat. The resistance of the partially carbonised threads is over- 
come by the employment of secondary currents produced by 
momentarily short-circuiting a dynamo machine until they 
attain a condition when a moderate current will traverse them. 
To thicken the ends the main part of the bridge is short-circuited 
by a copper wire and the current is continued until a sufficient 
amount of carbon has been deposited upon them from the sur- 
rounding gas, Contact between the ends of the bridge and the pla- 
tinem holders is made by smearing them with Indian or Chinese 
ink. The specification further describes two methods of lighting 
and extinguishing street lamps without affecting the lamps; in 
adjoining houses fed from the same main, (January 18, 1881). 


226. ye es to be Attached to the Shoes or 
Plates of Animals, &c.: H. Bland, Luton, Beds. 
[6d. 8 Figs.}—Describes various arrangements of calks tw be 
inserted in the shoe. (January 18, 1881). 


227.* Chests, Travelling Boxes, &c.: . H. 
Johnson, London. ‘J. B. Genesie, Paris). (2d.)—The chests 
can be taken apart and packed in small space for transit 
(January 153, 1881). 


228. Cleansing Wine and other Casks. &c.: M. 
W. Proudilock and R. Weatherburn, Burton on- 
Trent. (6d. 1 Fig.)—Describes a machine for cleansing ca-ks by 
the action of a blast of sand or other analogous material in a state 
of fine division. (January 18, 188i). 


230. Appliances for Protecting Foot Coverings 
and Clogs: P. Martin and T. H. Sneyd, Sheffield. 
(6d. 10 Figs.}—Is for the combination with a clog iron of loose or 

(January 19, 1881). 


attached wearing plates. 

231.* Perambulators: J. Watterworth, Hull. 
[2d.j—Has reference to the construc'ive details of vehicles of the 
type of a Hansom cab. (January 19, 1881). 

232. Wheels for Vehicles: A.M. Clark, London. 
4. By Fabregas, Manila, [6d. 6 Figs.)—The feily is composed 
){ two or more laminw of wood secured together by screws 
oatside them, being, first, an iron band, then strips of leather, and 
then segmental steel plates, these latter forming the outer peri- 
yheral portion of the wheel, and taking the wear. The hub is 
formed of the ends of the spokes, which are dovetailed, and are 
secured by clamping rings and bolts. (January 19, 1881). 

233.* Closing or Sto cing Bottles, &c.: R. 
Lanham, Whitstone, Mi esex. (2d.)—The stopper is 
hinged to a clip round the bottle neck, and is secured by a catch. 
(January 19, 1881). 

234. Apparatus for Preparing and Feeding 
Fibrous Substances on to Scribbling. Carding, 
or other Machines: T. C. Fawcett, ds. [td. 








2 Figs.}—The material is placed in the box d of which the two sides 
éc are lattice or flexible sheets. and are raised together with the 





bottom by the rollers ¢ and / to bring the wool, &c., up to the top, 
from which it is removed by rakes on to the board o. When too 
much is fed the board o is overbalanced and arrests the motion of 
the rollers, (January 19, 1881). 


236. hinery for Blacking or Colouring the 
Borders of Paper and Envelopes, &c.: A.C. Hen- 
derson, London. (A. Duret, Angouleme). [6d. 12 Figsj— 
The details of the machine are too numerous forexplanation. The 
claims relate to (1, the mechanism for distributing the sheets by 
pneumatie suction with the balance arrangement for always 
keeping the table and the pile of sheets in equilibrium. (2) The 
margin regulating mechanism with pushing rollers. (3) The 
inking mechanism which may be moved to draw it to the edge 
or borderer in accordance with the dimensions of the sheet. (4) 
The brushing and polishing mechanism for burnisbing the.borders 
(5) The intermittent movement of translation and the “ dobo” 
click movement, (6) The ungearing mechanism which stops the 
machine when a sheet is badly edged. (January 20, 1881). 


237.* Apparatus for Aiding the Packing of 
Sugar, &c.: A.and J. D. Scott. (2d) -The cask is placed 
on a table, and subjected to shaking and tilting movements. 
This table has on its underside four rollers, and by means of cor- 
responding levers connected by links, and vibrating upon hori- 
zontal axes, the plate or table is raised to a level position, and 
allowed todrop. (January 20, 1881). 

.* Saddle-Girth: E. Noiret, Walsall, Staf- 
ford. (2d.}—The girth is formed chiefly of parallel longitudinal 
strips of textile materia] held together at several parts by trans- 
verse pieces of leather, through which the textile strips pass. 
(January 20, 1881). 

240.* Picking Bands for Looms: J. Taylor, 
Newchurch, Lanc. [2d.]—Consists of wovea tubular fabric 
folded and sewn fourfold, and treated with melted paraffin. 
(January 20, 1881). 

241, aoe and Tramways: T. G. Hardie, 

and T. Kendall, Shipley, near Leeds. 
s in applying removable steel or iron 


fixing the rail described in Specification 1455 of 

and the timber and rail to the joint chair, 3, po thed ae 
points are attached to the point plate on single railways and rene 
ways. 4. Relates to a form of rail and sleeper, that part of the 
rail which beds on the sleeper being of angular form 5. T “4 
vent grooving or wearing away of the road next the rails Baton ar 
metal are dovetailed into the flanges on each tide of the slee an 
(January 20, 1881), a4 


243." Discharge Ap atus for W. ¥ 
and similar Cisterns: J, Shanks. Barrhead. eect 
frew. [2d.)—Relates to starting a syphon discharge pipe by 


carrying the water over the bend by a movable c 
forms of float valves. (January 20, 1881). 


244* Apparatus for Heating Water. 
McAllister, head, Ww. 7 
resemble a surface condenser, the water being 
steam or other agent. (January 20, 1831). 


245. Apparatus for Lighting Gas, &c : 
Clarke and J. Leigh, Manchester. (ia)— A ms 
improvements on Patent 2229 of 1880, and describes a new form of 
galvanic cell, somewhat resembling a Smee’s cell, and a method of 
constructing an induction coil with iron wire specially annealed 
(January 20, 1881). , 


246.* Cask Stopper: L. A. Groth, London. (z. . 
C. Atarkgraf, Paris). (2d.)}—A conical ring with a six-cornered 
flange is secured in the bunghole by screws, and the ring and the 
stopper have corresponding inclines whereby the stopper may Le 
forced on to a rubber packing ring. (January 20, 1881), 


248. Apparatus for Heating by Hot Water ana 
Steam: E. de Pass, London. (4. Adrting, Hanover). [Ga, 
5 Figs.)—Steam, acting as a carrier of heat, is conducted two the 
space or room to be heated and there transmits its heat to water 
contained in a closed vessel, which water gives off heat to the sur- 
rounding air by circulating through the heating machine proper 
The specification describes a slow combustion cast-iron boiler and 
two forms of hot water heating apparatus. (January 20, 153]) 


249, Automatic Heat Regulators: E. de Pass, 
London. (Z£. Kérting, Hanover). (6d. 6 Figs.}—An expanding 
liquid enclosed in a vessel is connected to the regulator proper by 
pipes. The expansion of the liquid works a bell immersed in 
mercury with a space sealed against the outside air or liquid, The 
bell is raised when the fluid expands and operates a slide or cock 
which is connected to the heating apparatus, aad throttles the 
supply of hot air or water, or steam, or otheragent. (January 20, 

851). 


251.* Archimedian Ventilators: G. Whitehead, 
Heywood. (24.)—tlov deflect a down draught, openings are 
made iu the casing with conicaliy shaped deflectors to turn the 
currentoutwards. (January 20, 1331) 


252.* Woven Bags or Receptacles : W. A, Carr, 
Manchester. ([2/.)—The two warps are connected at one 
selvuge and separate at the other, and at intervals correspondiog 
to the width of the bags are united quite across. The bugs are 
separated by cutting and are turned inside out. (Januury 20 
1831). 


253. Apparatus for Producing Electric Cur. 
rents, &c.: C. G. Gumpel, London. [li/. 41 Fiys.)- 
The invention will be fuily treated in an early number of ENGI 
NEERING, The claims bave reference to (1) constructing the 
revolving armature of a dyoamo-electric or electro-dynamic 
machine in barrel form, that is of greater diameter in the middle 
than at theends. (2) To several constructions of rotating arma 
tures and their brushes. (3) To the construction of electric lamps. 
(4) To the combination of a dynamo-electric machine with an 
electro dynamic machine, a com mutator, and a by-pass circuit for 
transnzitting power to a distance, and directing and controling it 
(January 20, 1881). 


254. Self-Feeding and Smoke-Consuming Fur 
naces: L. W. Sutcliffe, Sirmingham. [(5/ 6 /igs.)— 
‘The furnace consists of an iron stand for holding two inclined sets 
of firebars, two dead plates, a hopper for containing and suppl) ing 
fuel, two brick bridges, and ventilators for supplying hot or cold 
air, the hot air being raised by heated passages through which the 
air passes until it meets the flames ata high temperature, when 
combustion takes place, the hydro-carbous being decomposed, the 
swoke destroyed, andincreased heat given. (January 2U, 1551). 


255.* Apparatus for Driving Potters’ Wheels. 
&c.: T. Willett, Burslem. (2¢.)—Lach wheel is driven by « 
steam turbine. January 20, 1381). 


257. Fastening for Bracelets, Necklets, &c.: O. 
Vaughton, Birmingham. [éd. 11 /igs.)—Comprises a 
doubie spring, each arm of which has a hooked bevelled head and 
a pusher or releaser, the hooked spring being attached to one end 
or part of the article to be fastened, and taking into an edge of the 
opening in the other part of thearticle. (January 20, 1881), 


258.* Machines for Counting, Registering, and 
Numbering: G. Heaton, Handsworth. (24 |—The 
tigure-bearing discs are worked by pawls connected to levers. All 
the levers are operated simultaneously, bat each pawl can only 
come into action when the preceding disc has made a complete 
revolution. (January 20, 1881). 


259.* Tricycles, &c.: G. Illston, Birmingham. 
(2d).—Refers to the driving gear. (January 20, 1581). 


261.* Chimney Tops and Exit Ventilators: W. 
Jones, West Derby, Lancashire. (24.)—Vonsists in 
protecting the mouth of an inner shaft with an outer shaft of 
nearly the same length, and rather larger in diameter, fixed with 
two-thirds of its length below the level of the mouth of the inner 
shaft, and one-third above it, There is added a double cone about 
lin. in diameter greater than the mouth of the inner shaft 
arranged with its lower point in the centro of the outer shaft. 
(January 21, 1831). 


262.* Clasps or Fastenings for Chains, Guards, 
&c.: T. and Osborn, Birmingham. (2) -The 
two parts are locked by a bayonet joint. (January 21, 1831), 

263. Knitting Machines, &c.: J. H. Smith, Not- 
tingham. (2d.)—To produce a fabric with less motion than 
heretofore, the frame portion of the machine consists of a movable 
needie bar connected to rocking levers operated by cams, a rising 
and falling presser bar, and traversing thread carriers to each 
division, and sinker&$ depressed by siur cocks to divide the loops. 
The upper and lower ends of each sinker are of sufficient thickness 
to meet the adjacent sinker on each side, (January 21, 1831). 


264. Apparatus for Producing Light by Means 
of Electric Currents, &c.: A. Apps, London. [(d. 
5 Figs.|—Firstly, to obtain a correct measurement of the currents 
passing through an induction coil or other apparatus, a dynamo- 
meter is employed with a spring, similar to a Salter's balance, 
which indicates the force exercised by the magnetic core of the 
apparatus to be tested upon a second core or armature. Secondly, 
the invention relates to a multitubular form of magnet and con- 
ductor contained within the inductor. “ securing better insulation 
than heretofore, whether solid or fluid, both of the magnet proper 


up, and to new 


&e.: J. 
(24.]—Appears to 
heated by exhaust 





(6d, 12 Figs.J—1. Consist 


insertions in point and crossing plates, 2. Relates to a mote of 


and its surroundings and internally contained currents or charges 
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ic also applied vertically or at right angles to the first order 
pe pneng eh te currents pass in annular planes alternately with 
dividing facilities, and in multiple current in secondary, tertiary, 
or further formations, whether the effect be continuous, or vibratory, 
or intermittent.” Thirdly, it relates to the separation of the 
currents on the parts of the conductors in or about the induced 
field, and the utilisation of the discharges to produce light in rods 
or filaments of carbon fixed in a holder. (January 21, 1881). 

5.* Turning on Gas Jets, and Igniting the 
eaanes J. Darling and R. Murdoch, Glasgow. ([2¢.) 
_-The act of turning the cock brings a striker in contact with a 
pellet of match composition, and ignites it and the gas. (January 
21, 1881). 

268. Manufacture of Velvet, &c.: H. Lister, 
Huddersfield. {2¢.)—Claims the combination of mohair and 
silk, or of alpaca and silk, or of camel bair and silk. before spin- 
ning for velvets and imitation skins. (January 21, 1881). 

269.* Looms for Weaving Velvet, &c.: H. Lister, 
Huddersfield. (2¢)—Is to replace hand labour for introduc- 
ing and withdrawing the wires under the warp threads by mecha- 
nism. The invention comprises an arm and a nipping device, 
put cannot well be understood without drawings. (January 21, 
1831) 

270. Portable Heating Apparatue: C. D. Abel, 
London. (A. Morel, Epinal, Vosges,- France), (6d. 20 Figs.)— 
Describes various arrangements of foot and band warmers con- 
taining combustion chambers. (January 21, 1881). 


271. Automatic Syphon Tap: H. J. Allison, 
London, (Clairac, Millot, and Berger, Algiers), (6d. 1 Fig.)— 
The tap contains two independent channels, one for the outlet of 
beer and the other for the inlet of air. These channels are 
opened or closed simultaneously. (January 21, 1881). 

273.° Knitting Machines: J. Wetter, London. 
(J. Byfield, Georgetown, Ontario). ([2d,|—Is to produce patterns in 
different coloured yarns without stopping the machine or cutting 
the yarns, and consists of an adjustable pattern plate connected to 


a series of cams arranged to operate sliding yarn carriers. (Jan- 
nary 21, 1881). 
276. Valves of Percussive Rock Drills: J. H. 


Harrison, Chester. [6¢. 3 Figs.)—The valve V is made 
like a hollow lever of the first order and is nearly the same length 
as the drill cylinder. Steam enters it by the hollow centre or 
pivot T and passes by the ports P_P, which are in contact with the 
valve face, to the ends of the cylinder. The valve is vibrated by 


























the two small pistons R R. to which steam is alternately admitted 
by passages N N, uncovered by the piston H in its travel. The 
main cylinder exhausts into the valve box J and the small 
cylinders into the annular space round H and through the hole Q. 
(January 21, 1881) 

278. Match-Filling Machines: C. R. E. Bell, Lon- 
don. [6¢. 3 Figs.)—Relates to improvements on the existing 
machines for treating wax vesta*. There is adapted to the machine 
two counterweighted treadles, connected respectively to the lower 
feeding roller and to the knife in such manner that when one 
treadle is depressed the desired length of tapers will be pulled 
forward to becut off. When the other treadle is depressed the 
knife is brought down and the tapers severed, the lengths cut off 
resting on the board, which is lowered and a fresh one substituted. 
(January 22, 1881) 

279." Looms: J. Holding, Manchester. [2/)]—The 
shuttle guards are attached to the slay top by elastic connexions, 
The cotters of the crank arms have serrated edges to keep them in 
place, (January 22, 1881). 

280.* Metallic Alloy: W. Koppel, Manchester. 
[2¢.}—Spelter, 18 to 20 parts; iron, 10 parts; copper, 10 parts, 


[2 
Suitable for bearings. (January 22, 1881). 


283. Apparatus for Shaping Plates and Sheets 
of Metal: T. Turton and R. Roberts. Liverpool. 
(6d. 4 Figs.}—Relates to apparatus for giving a dished or hollow 
shape to metal plates for use in shipbuilding, &c., the apparatus 
consisting of convex and concave rolls between which the plates 
are passed. (January 22, 1881). 

285. Sizeing Machines: H. Livesey, Blackburn. 
(6d. 2 Figs.|}—The machine is driven by a pair of cone drums 
provided with an adjustable strap fork to vary the speed. The 
beam is driven by a friction coupling that can be disconnected 
from the rest of the gear when it is desired to remove a beam. 
(January 22, 1881). 

286. Telephones: F. H. F. Engel, Hamburg. (/. 

Kénigsliebh, Hamburg). (4d. 1 Fig.)—That part of the casing 
below the diaphragm, which is usually massive, is in the form of 
o— thin wooden boxes, with a space between them. (January 22, 

881). 





287.* Stoves, &c.: J. W. and B. E. Midgley, 
Keighley, Yorks. [2/.}—The back of the range is pivotted 
at the bottom close to the ribs. (January 22, 1881). 


288. Controlling and Regulating the Speed of 


- || 











Engines Employed for Driving Dynamo-Electric 
Machines: J. Richardson, Lincoln. (8d. 7 Figs.)—The 
governor of the engine is driven by a small dynamo motor C 
impelled by the current from the main electric generator, and 
runs faster or slower as the current rises or falls below the 
normal amount. If the current fails altogether a weight usually 
sustained by an electro-magnet E falls and closes the throttle valve. 
(January 22, 1881). 

291. Looms for Weaving ts, &c.; W.Adam, 
Kidderminster. [6¢. 3 Figs.)—Kelates to that class of 
loom in which weft threads are carried through the shed by a 
needle, and consists of additional means, comprising acam and a 
lever, whereby the weft thread is slackened while the needle carry- 
ing the same is in motion inwards; the means heretofore in use 
are allowed to tighten it at the proper time. (January 22,1881), 


Manufacture of Brushes: J. Worrall and 
J. Lawrence, Salford, and J. Lea, Eccles, (6d. 12 Figs.) 
—The lags of brushes, specially of those used for finishing cut 
pile fabrics, are formed of a thin metal or copper cylinder which 
receives the tufts of bristle, wire, or fibres. This cylinder is 
mounted upon two, three, or more hubs of cast-iron, keyed to the 
bush axle, and around the cylinder are arranged helical groups of 
open tubes or radially projecting ferrules of copper or other 
metal, into which the tufts are inserted. (January 22, 1881). 


293. Creaming Milk for Preserving the Same 
&c.: F. W. Unterilp, Dusseldorf. ((. Becker, Diisseldorf) 
(6d. 3% Figs.j—It is stated that milk and other perishable articles 
if maintained at a temperature of from 120 deg. to 180 deg, Fahr. 
for about two hours in air-tight vessels, will keep sweet for weeks, 
and describes an apparatus for carryirg out the process with 
means for allowing the a of the gases developed, and for 
preventing the access of air. Vhen it is the cream that is wanted 
the liquid is exposed in shallow vessels. (January 22, 1881). 


294." Apparatus for Transmitting Motion: A. 
M.Clark, London. (S. Dennis and A. Samper, U. 8. Colombia). 
(6d. 13 Figs).—Refers to improvements on and modifications of 
an invention described in a previous patent, dated July 16, 1879, 
which consisted in the transmission of motion by means of hands, 
ropes, &c., wound spirally on drums or surfaces receiving rotary 
motion. (January 22, 1831). 


296.* Grass Box for Lawn Mowers: G.D. Bar- 
rett, London. (L/oyd, Supplee, and Walton, Philadelphia, 
7.8.4.) [2d.)—The frame is of wire, and the cover of cloth. 
(January 22, 1881). 


297. Stair Rod Eyes: M. and M. M. Lenzberg, 
London. (6d. 7 /igs.j—The eye is connected to a bracket 
attached to the woodwork of the stair. The eye has a shank 
screwed or provided with a spring atttachment, whereby it can be 
set nearer to or further from the step and riser to admit carpets of 
various thicknesses. (January 22, 1881). 


298. Manufacture of Magnesia: C. Scheibler, 
Berlin. (4d¢.)—Is based on the fact that caustic lime dissolves 
in a solution of sugar, while magnesia is insoluble therein. Burnt 
dolomite or magnesite is treated with a solution of sugar, which 
dissolves the caustic lime, while the magnesia and impurities are 
precipitated and separated Ly decantation or filtration. The 
caustic lime is then precipitated by carbonic acid. The hydrete of 
lime so produced is suitable for purifying sugar and alsofor basic 
linings, (January 22,1881). 


299. Rotary Engines, &c.: J.Matthews, London. 
{l0d. 16 Figs.)—The piston works in an annular chamber, the 
centre of which is filled bya boss. The abutment is formed by a 
p'votted flap or shutter swinging in a plane transverse to the motion 
of the shutter, and retreating into a lateral extension of the cylinder. 
The abutment flap is operated partly or wholly by the piston 
itself. (January 22, 1881). 


301.* Production of Oil for Illuminating Pur- 
poses: J. H. Johnson, London. (/. Ff. Rohart, Paris). 
{2d.]—Oil may be made from bitumen, heavy oils, and other crude 
materials by boiling the same with lime for some hours before dis- 
tillation. (January 22, 1881). 


303. Machine Guns: W. Tranter, Birmingham. 
(8d. 18 Figs.|—Relates t> machine guns which have several barrcis 
arranged side by side, the chambers at the rear of the barrels 
being furnished with appliances for closing, loading. and discharg- 
ing the gun, and for extracting and ejecting the exploded cartridge 
cases, The specification is too long for satisfactory abbreviation. 
(January 22, 1881). 


304. Manufacture of Carbon and Graphite, &c.: 
R. Werdermann, London. [éd. 1 Fig.)—The carbon is 
made from sugar, raw cotton, wood pulp, or similar materials. 
either alone or mixed with essences, tar, &c. After carbonisation 
the product is mixed with a solution of pure sugar, or tar, or oil, 
and moulded to the required shape. When dry the pencils are 
placed in a vesse! containing a solution of sugar, tar, oil, or other 
carbonaceous liquid and the air is exhausted, after which the 
pencils are again dried and are raised toa red heat by a current 
of electricity, (January 22, 1881). 


305. Gas Stoves: A. C. Henderson, London. 
(André and Legrand, Lyon). (6d. 4 Figs.]—The feature of novelty 
consists in adapting to the lower part of the stove an undulated or 
smooth cone in the form of a parabola permitting the reflection of 
light and heatfrom the gas which is burnt in a circu’ar burner 
under a refractory brick. (Junuary 24, 1881). 


306.* Elevators for Fiour Mills, &c: J. D. 
Gauldie, and T. A. Marshall, Kinning Park, 
Renfrew. [(7d.} Relates to so casing the elevator that it will 


not contribute to the spread of fire, (January 24, 1831). 





307. Apparatus for Preventing the Freezing of 
Water in water Pipes: J. Rule, Dublin, [(d. 18 Figs.} 
—To allow the pipes to be emptied after the closing of the stop- | 
cock to the main, an air valve is placed at the highest point of the | 
pipe or the ball valve is arranged to open inwards when the water | 
pressure is withdrawn. The specification describes various | 
arrangements of valves and apparatus for emptying pipes. 
(January 24, 1831). 


308. Cords for Binding Fodder. &c.: J. Wetter 
London. (4. L. Rollier, Besancon, France). (4d. 5 Figs,}—The 
wire or string terminates in hooks which can be drawn and 
(January 24, 1881). 


310.* Wire Brushes: S. Abraham, Manchester. 
(2d.]—Of tinned or galvanised wire, (January 24, 1881). 


311. Ornamenting Various Surfaces: H. E. New- 
ton, London, (Z. A. Battonnier, Vitry le Francois, France). 
{4d.]—The surface is covered with a paste of lime and flour, which 
is coloured, veined, and marbled in any desired manner. (January 
24, 1881). 


312. Apparatus for Testing and Indicating the 
Presence and Percentage of Combustible Gases 
in Air, &c.: A. W. L. Reddie, London, (. Monnier, 
Paris). [8d.}—The apparatus is based on the fact that marsh gas 
in the presence of air decomposes when subjected to certain 
influences, such as a spark from an induction coil. a platinum wire 


coupled together by a special lever. 








heated to redness, &c. Condensation is produced, and caused to 





act directly upon a manometer of other convenient 
form. The automatic “ meth posed of an analyser 
a transmitter, anda receiver.” (January 24, 1881), 


314. Gymnastic Apparatus Worked by the Mus- 
cular Strength of the Patient: G. Zander, Stock- 
holm. [6d. 10 Figs.}—The invention provides apparatus for 
producing mechanical effects on the human frame, to be worked or 
operated by the muscles of the person using it, and constructed in 
such way that the resistance opposed by the apparatus to the 
muscular force in the various stages of movement is modified 
according to the mechanical principles of the lever. Five ma- 
chines designed for exercising various muscles are illustrated. 
(January 24, 1881). 


315.* Manufacture of Roofing Tiles: R. C. Robin- 
son, ston. ([(2d.j—The head and nib of the tile are 
moulded immediately the clay leaves the die, the mould is then 
withdrawn, and the tile finished. (January 24, 1881). 


316. Gymnastic cqpaseeus Worked by Machine 
Power: G Zander, Stockholm. [5 }—Relates to g»m- 
nastic apparatus which have for object to produce various 
mechanical effects on the human body, such as extensions, shak- 
ings, choppings, rubbings, kneadings, rollings, &c. These appa- 
ratus are worked by machine power, and the intensity of their 
action can be easily regulated. Six machines are described. See 
No. 314 above. (January 24, 1881). 

&e.: J. A. 


317. Brakes for Railway Carriages, 

Steward, Wolverhampton. [6¢. 5 /igs.)—The biocks 
are applied by chains wound upon drams driven by bevel wheels, 
which can be thrown in and out of gear with other bevel wheels 
upon the carriage axles by a rod running from end to end of the 
carriage. (January 24, 1881). 

324. Cards: C. M. Sombart, Magdeburg. (P. 
Leclerc, Aix-la-Chapelle;. (6d. 8 Figs.}—The cross section of the 
wire employed is an isosceles triangle with two straight sides 
replaced by two concave ones. (January 25, 1831). 


325. Manufacture of Brass Hinges: C. H. and 
F. W. Brampton, Birmingham. [(d. % figs.;—Describes 
the manufacture of hinges from plate matal in two or more thick- 
nesses fastened together by sheets of fusible metal, or by soldering 
or brazing. (January 25, 1881), 


326. Sewing Machines, &c.: R. H. Brandon, 
Paris. (J. H. Morley, Holyoke, Mass., U.S.A.) (10d. 26 Figs.jJ— 
Consists in mechanism for automatically sewing shank buttons on 
to fabrics and on to shoes and other articles; and, further, is to 
form a double-threaded transverse stitch on the top side of the 
material transversely to the direction of the feed, and on the 
reverse side of the material to parallel lines of stitches at right 
angles to the first named ones; to make alternately long and short 
stitches, and to so feed buttons to be sewed by the said machines 
as to present them at the proper time and place, The specification 
= nine pages of descrip.ion and eighteen claims. (January 25, 

881). 


329. Preparation of Carbonic Acid and Aerated 
Wa : J. Williamson, Westoe, South ds. 
(2d.]—The chemicals employed are bisulphate of soda, 120 parts; 
and bicarbonate of soda, 84 parts. (January 25, 1881). 


330. Roughing Appliance for Horseshoes: W 
Bishop, Edmonton. [6d. 6 Figs.)—Consists of a clip carry- 
ing calks and attachable to the front or to the front and back of 
the shoes by tongues and a set screw. (January 25, 1881). 


341. Rock and Ore Crushers and Pulverisers: 
J.T. King, Liverpool. (C, Forster, Pittsburgh, Penn.) [8d. 
7 Figs.)—One jaw has a lateral vibration or crushing and grind- 
ing motion across the face of the other jaw, and the object is (1) to 
impr.,ve the construction of the dies for crushing purposes. and (2) 
to adapt the machines to both crush and pulverise. B is the fixed 


mercury or 








jaw and C the movable jaw mounted on the arm D, which is 
pivotted on the bed A and is provided with the long arm D! con- 
nected to the power mechanism. The specification explains the 
details of construction of the jaws and contains twelve claims. 
(January 26, 1881). 

354. Pumping Engines, &c.: M. Silvester, Brix- 
ton, Surrey. (8d. 15 Figsj—The invention comprises an 
arrangement of slide valve, which is also applicable to other 
purposes than pumping engines. ‘Ihis valve has two or more 
working faces, and is carried in guides or slides in such way that 
the fluid pressure on each face of the valve will exactly balance 
the fluid pressure of the opposite face or faces. The guides or 
slides have the usual] ports upon their working faces, and have also 
ports by which through suitable passages in the valve box or case 
corresponding ports in the working faces communicate with each 
other and with the end of the cylinder, and with the exhaust or 
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delivery inthe usual way. The illustration is a cross section of @ 
pump cylinder through the delivery ports. The fluid from one 
end of the cylinder enters the two cavities ccof the valve and 
passes throughthem into the two delivery ports which combine 
in the outlet e. Three modifications of the valve are shown in the 
specification as well as an arrangement whereby the direction of 
flow of fluid through a pump is rendered capable of reversal by a 
single valve. (January 26, 1881). 

355. Treating Rags and Waste Fabrics, &c.: 
Cc. W.Smith, Birmingham. [4<¢.)—1!s for improvements on 
Patent 1941 of 1879, and has reference to treating animal and 
vegetable fibres as well as wool, horn, hair, &c., by subjecting 
them to steam of not less than 75 lb. pressure, either alone or in 
combination with sulphide of sodium. (January 26, 1881). 

373. Ships’ Sleeping Berths: W. R. Lake, Lon- 
don. (The Brunswick Berth Company, Boston, Mass.) [6d, 2 Figs.) 
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—Is for improvements in self-levelling berths, and comprises 
novel features of form and construction. The berth is sup- 
ported at each end on a trunnion suspended by a rope passing 
over sheaves and controlled by a pendulum. The exact arrange- 
ment cannot be made intelligible without drawings, (January 27, 
1881). 


374. Apparatus for Hatching, Ruling. and Draw- 
ing on Stone, &c: W. Lloyd Wise, Westminster. 
(#. Martini and Co., Frauenfeld, Switzerland). (6d. 14 Figs.}—Has 
reference (1) to means for effecting the feed or intermittent side- 
ways motion of the marking instrument; (2) to means whereby 
the amount of feed may be automatically increased or diminished, 
so that lines may be drawn at gradually increasing and diminish- 
ing distances apart; (3) to means for effecting the ruling of undau- 
datory lines; (4) to the construction and operation of the slide and 
holder that carries the marking instrument. After a line has been 
drawa and the pen-holder 18 has been returned ready for the com- 





























mencement of the next line, the arm 2 is moved forward broad- 
side-on along the rod 4 and face m the requisite distance equal to 
the pitch of the lines. This is effected by aid of the arm 10, which 
first jams, by means of an eccentric, two clamping pieces on to the 
rod 4, and then, using these pieces as an abutment, pushes the 
arm along the rod. The throw of the arm 10 is limited by the 
eccentric stop 15, which can either be fixed in one position or 
gradually rotated by the arm 21 and inclined bar 22; ££ are 
grooves of varying depth which can be made to impart a rocking 
motion to the pen-slide as it is moved by a handle not shown in 
the drawing. (January 27, 1831). 


375. Preparation of Bankers’ Cheques, &c.: A 
Dapre, Westminster, and O. Hehner, London. [id] 
Claims the use of sulphide of zinc or other metallic sulphide 
insoluble in water but soluble in or acted upon by dilute acid in 
admixture with carbonate of lead or other salts of a heavy metal 
in such manner that if weak acid or «lkali or cyanide of an alkali 
be applied to alter the cheque the saii mixture will form on the 
paper a dark stain. (January 27, 13831), 


390. Respirators: E. Rinzi.London. [6d 6 Figs.) 
The respirator is placed between the lips and the gums, and has a 
projecting perforated rib that lies between the upper and lower lip. 
(January 28, 1881). 

437. Decorating or Illustrating Soap Cakes 
P. Chapelain, Paris. (2¢4)—A picwre is embedded in the 
een’re of a cake of transparent soap. (February 2, 1831). 

449. Valves: R. Schram, London. (£. Schenson 
Upsala. Sweden. (6d. 12 Figs.)}—The obj ct of the invention is t> 
make the effective outer circumference of the valve seat equal to 
the inner circumference to avoid “the +uction caused by the 
p«rtial vacuum formed in the passing of the escaping fluid.” To 
this end there are added to the valve or its seat, equalising or 
stopping-up pieces to reduce the area of the escape aperture. 
{february 2, 1881). 


459. Machine for Sowing. Depositing, or Dis- 
tributing Manure over Land, &«c.: H. A. Bonne- 
ville, London. (L. A. Conteau, Leonville, France). (6d, 12 Figs,j— 
Consists of a hopper to receive the manure placed immediately 
over one of two cylinters of diff-rent diameters revolving at dif- 
ferent rates of speed serving as bottom to it, and which cylinder is 
furnished with circular grooves to carry the manure along during 
the rotation of the cylinder. The quantity of manure is regulated 
by an adjustable trap and by disengaging knives. (February 3, 
1831.) 


489. Machines for Nailing Barrel Hoops: w. 
Morgan-Brown, London. (£. Cole. Brooklyn, U.S.A). [6d. 
& Figs.)—The object of the invention is to fasten together the free 
euds of bent hoops by mechanisms sv arranged and operating as 
to clamp the hoop ends in proper relative adjustment; to ant»- 
matically feed the nails, rivets, &¢.. into proper position, and then 
to drive them simultaneously. ‘he specific.tion contains 24 claims, 
(February 5, 1381). 

509. Kilns for Drying Malt. Grain, &c.: A. 8. 
Tomkins, F. M. Courase. and F. 4. Cracknall, 
London. [6d. 3 Figs.|—The fumes from the furnace pass w 
chimneys without contact with the grain. The arrangement of 
the flows and air-ducts is illustrated. (February 7, 1381). 


618. Obtaining and Applying Motive Power to | 


Velocipedes, &c.: W. Grout, London. [(/ 
lv’ Figs.]—Provides two or more pairs of bevel wheels of different 
proportions, any of which can be used according to the exigencies. 
of tne road, (February 14, 1881). 


796. Appliances for Boots or Shoes to Prevent 
Persons Slipping, &c.: H. Bland, uton. [6/ 
4+ Figs }—Cons'sts of expanding hooked appliances to be fixed to 
the sole by clips and straps. (February 24, 1831). 


982. Apparatus for Propelling Vessels, Boats, 
&c.: L. a. Groth, London. (4. Z. M@iler, Passau, Germany) 
(ia. 4 Figs.}—The steam cylinder lies horizontally in the vessel 
and is open at one end to the water at the stern. The piston, 
t erefore, acts directly upon the water, forcing it back or the 
vessel forward. (March 8, 1831). 

1173. Apparatus for Assorting Pulverised 
Material: A. W. L. Reddie, London. (W. Aracht, 
Begitea, Russia). (6d. 1 Fig.}—Comprises a drum upon a hollow, 
perforated, and divided axle in combination with a fan and an 
assorting chamber. The materials are agitated and the dust- 
laden air i+ conducted at a diminished speed into a second 
chamber, where the particles are deposited according to their 
specific gravity. (March 17, 1881) 


1275. Hoppers or Wagons for Heating Ovens: 
J. Redgate, Nottingham. (itd. 4 Figs.)—The wagon 
appears to be a furnace on wheels, and comprises a short flue, 
firebars, and a firebrick lining. (March 23, 1881). 


1295. Preserving Organic Substances by Gas: 
Cc. F., A. W., and A. L. Lawton, Rochester, New 
York, U.S.A. [(6d, 7 et 


Figs.)—The proce 8s consists in sul)j *ct- 


ing the substances to m‘xed carbonic oxide and nitrogen gases 
which are forced into chambers containing the substances. The 
specification describes the gas-producing apparatus, éc. (March 
23, 1881). 


1726. Electrical Call for Telezraphic and Tele- 
phonic Purposes: W. R. Lake, London. \D H. Rice 
and J. B. Currier, Lowell, Mass..U.S A.) [81 6 Fig.)—The object 
of the first part of the invention is to provide a d+vice which shall 
give a satisfactory alarm at aay des red station on acircuit without 
calling any other station, and to provide such mechanism as shall 
permit of a considerable number of alarms upon one circuit. 
Secondly, to provide switch mechanism as wi!] permit of a call being 
made upon any one of a number of stations without sounding the 
call beil of any other. There are eighteen claims, (April 20, 1881). 

1862. Centrifugal Machines: W. R. Lake, Lon- 
don. (S. 8S. Hepworth, Yonkers, New York, U.S.A.) [8d. 25 Figs.) 
—The illustration shows one of several forms of hydro-extractor 
included under the invention. A is the cage, C the outer case, 














G G are valves which c..n be simultan ‘ously op rated by the hand- 
wheel N and toothed segmeuts M. The upper bearing 5 of the 
spindle B is supported sideways on india-rubber pads U U, which 
form an elastic cushion within which the neck can adjust itself so 
as to rotate around its centre of gravity, There are seventeen 
claims. (April 29, 1881). 


1912. Machinery for Burnishing the Heels of 
Boots and Shoes: w. Lake, London. (Z. Beaudry, 
U. Beliveau, and T. L, Hoitt, Lynn, Mass,. and H. L. Brown, Middle- 
ton, Con, and J. E, Peck, Newton, Mass.. U.S.A), (6d. 9 Pigs.}— 
Comprises a burnishing tool with a burnishing face having its 
surface shaped to fit the edge of a heel across the thickness and 
convex in the direction of its length, and at each end of such con- 
vexity provided with wings similar to each other. Also a burnish- 
ing edge to operate on the edg» of the heel. The details of the 
machine are described at length. (May 3. 1881). 


2134. Machine for Cutting Cylindrical Cores 
from Natural Stones,&c.: J.Gazeley, Watervieit, 
New York, U.S.A. [td. 9 figs.}—The cores are intended for 
use as parts of columns, &c,, and the stones from which they are 
cut may be atilised for building purposes. The machine coasists 
of aframe in which is a vertical rotating shaft provided with a 
cutter head free to slide lengthwise upon it. In Fig. 1 the cutter is 
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a tube of wrought iron. which, with the a ‘dit’on of sand and water, 


abrades an annular channel through the block. Fig. 2 shows 
another arrangement; the bars d d' are straight for catting a 
cylindrical column. but when the end of the column is to be of a 
conoidal or of a trumpet shaped form, spring-ended cutters are 
used as shown during the latter part of the operation. (May 16, 
1881). 

2217. Electrical Cables and Conductors: W.R. 
Lake, London. (?.8. Deleny, New York, U.S.A.) (6d. 8 Figs.) 
—Upon a wire rope are threaded a number of discs pierced with 
holes. The conducting wires are threaded through these holes, 
the intermediate parts of the discs acting as distance pieces to 
keep the wires apart. (May 20, 1881). 

2303. Fluid Meters: A. M. Clark, London. (2. 
Holly, Lockport, New York, U.S.A). (6d. 2 Figs} -The meter is for 
measuring steam when it is sepplied to a user after the manner of 





water. The steam enters by the square inlet B raising the valve i 
and impinging on the piddles / fof the wheel D. It escapes by 
the central aperture of the chamber and the pipec. E is a vane 


or brike wheel working in water to steady and control the upper 
wheel. The coucting appsratus is shown at F. (May 25, 1881). 


2384. OscillatingSteam Engines: H.J,Haddan, 
London. (J. 8. Cain. Louisville, U.S.A) [4d. 4 Figs.)—The 
pis:on rod is prolonged through the lower cover, and engages with 
a second crankshaft. (May 31, 1>81) 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offices of ENGINEERING, 35 and 36, 
Bed ford-street, Strand, 








T&LEPHONES AT PestH.—A system of telephonic com- 
munication is in general use at Pesth. The municipal authori- 
ties of Vienna have shown a certain hesitation upon the 





subj ct. 
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| during the preceding year. 





FOREIGN AND COLONIAL NOTES. 

Steel Rails on the Cincinnati Southern Railroad.— 
A report of the engineer of the Cincinnati Southern Rail- 
road with reference to the life of rails on that line con- 
tains several points of interest in relation to the compara- 
tive life of iron and steel rails. The report states: “It 
has been thought best to remove iron rails from some 
portions of the middle and southern divisions, replacing 
them with steel, which accounts for the ter expense on 
the south end in this particular than on the north; 11,967} 
yards so substituted were Edgar Thomson steel, weighing 
601b. per yard, our present standard weight. The iron 
rails removed to be used for new sidings, extensions, and 
the Tennessee river connexion at Chattanooga. During 
the year 1879 Cleveland steel rails have broken in the 
track north of Kentucky river, the result, apparently, of 
a defective quality of steel. On the middle division three 
rails of the same brand of steel have broken without snffi- 
cient cause. So far, not one of the Edgar Thomson steel 
rails has broken in the track except for good cause. There 
is in the main track of the light pattern of Cleveland 
and Edgar Thomson steel as follows: Northern division, 
100 miles, Cleveland; midland southern divisions, 193 
miles, Cleveland ; middle and southern division, 97 miles, 
Edgar Thomson. The iron rails in the main track on the 
northern division are showing considerable wear under the 
traffic of the past year, and extensive renewals will be 
necessary before many months.” 


Newfoundland.—Boston is putting several millions of 
dollars into the Canadian Pacific Railway, shippers are 
planning for an extensive business on the Welland Canal, 
and it has devolved on New Yorkers to initiate a railwa 
of some 350 miles, through which to develop Newfound- 
land. An engineer and competent staff will soon leave 
under royal assent, to avail themselves of the extensive 
land grants and promised subsidy by surveying the line, 
and hopes are entertained that the first 50 miles connect- 
ing St. John and other centres of population, will be built 
within a year. Improved machinery and equipments will 
be despatched from the United States, but all the rails will 
come from England. The final object is to reach tke rich 
mineral regions at the further terminus, although vessels 
engaged in the cod and halibut fisheries will put in at inter- 
mediate ports, and forward their cargoes at once by rail to 
the principal shipping points. The copper ores of New- 
foundland are represented to be rich and abundant. 


Metallurgy in Prussia.—Out of 227 blast furnaces built 
in Prussia, 162 were in blast during 1879, against 163 
Of these 130 were smelting 
with coke, 30 with charcoal, and two with mixed fuel, which 
together gave employment to 14,399 men. These furnaces 
produced 1,639,676 tons of pig in 1879, against 1,568,061 
tons in 1878 ; 622 foundries turned out, with 912 cupolas, 
34,612 tons of castings, against 277,190 tons during the 
preceding year; 277 mills, having 1348 puddling furnaces 
at work, made 1,008,020 tons of rolled wrought iron in 1879, 
against 975,136 tons in 1878. There were in operation 31 
Bessemer converters, 23 open-hearth furnaces, 147 cruci- 
bles, and 7 cement steel furnaces during 1879, which, 
together produced 469,096 tons of manufactures of steel, 
against 462,506 tons in the preceding year. The produc- 
tion of spelter amounted to 96,484 tons in 1879, and to 
94,637 tons in 1878. Lead, including litharge, was pro- 
duced to the extent of 97,156 tons in 1879, and 78,369 tons 
in 1878. The production of copper was 10,165 tons in 
1879, and 6339 tons in 1878. The total number of men 
employed in the metallarigical works of Prussia in 1879 
was 102,729. 

New Brunswick Railway.—The New Brunswick Rail- 
way Company is proceeding vigorously with the improve- 
ment of itsline. About 15,000 tons of steel rails will be 
laid this season, a considerable portion having been laid 
already. A ‘‘short cut’’ to Harland is under way, and a 
new bridge by which this short line will cross the St. 
John’s well advanced. The bridge will cost the company 
35,000 dols. to 37,000 dols. The old bridge bas been sold 
to the Provincial Government for a highway for 5000 dols., 
the company retaining the rails and sleepers. It is pro- 
posed to strengthen and reconstruct several portions of the 
line at the Madawaska end. The company has shipped 
out work enough to keep its bands full this year, so that a 
proposed extension tothe St. Lawrence will not be entered 
upon at present. The improvements already in hand will 
cost about 1,000,000 dols. 


Luxembourg Pig.—The production of pig iron in the 
Grand Duchy of Luxembourg stood in 1876 at 216,000 tons. 
In 1879 the corresponding production had grown to 26,236 
tons. 

A Belt Line for Chicago.—Chicago is to have a belt 
railroad 30 miles in length. The capital required for the 
attainment of this object is 10,000,000 dols. 


Steelin Austria and Hungary.—It appears that 101,370 
tons of Bessemer steel were made in Austria and Hungary 
in 1880, as compared with 86,365 tons in 1879. ‘The pro- 
duction of open-hearth steel amounted to 27,658 tons in 
1880, as compared with 35,222 tons in 1879. 

Bilbao Iron Minerals.—It appears that the quantity of 
iron minerals exported from the Bilbao district in the first 
three months of this year was 621,938 tons. 


Gas at Paris.—The revenue collected in the first four 
months of this year by the Parisian Company for Lighting 
and Heating by Gas amounted to 1,136,306/., showing an 
increase of 9.63 per cent. as compared with the correspond- 
ing period of 1880. 

Pennsylvania Coal Mining.—The aggregate prodaction 
of anthracite and bituminous coal in Pennsylvania to 
June 4, this year, amounted to 10,537,154 tons against 
8,744,255 tons in the corresponding period of 1830, show- 
ing an increase of 1,792,899 tons this year. 
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BRIDGE OVER THE RHINE BETWEEN 
MAYENCE AND CASTEL. 
By BAuMEISTER ALFRED GAEDERTZ. 
(Concluded from page 111.) 

Havine described the plans to which prizes were 
awarded we must now pass on to the other designs, 
only dwelling on a few demanding special attention 
on account of interesting details. In dealing with 
these designs it will be best to classify them accord- 
ing to their system : 

L. Arched Bridges in Stone are represented by 
two competing projects, of which the first is that 
of Mr. Hoffmann, Kreisbaumeister a. D., of Berlin, 
the chief advocate for stone arches throughout 
Germany. This is a design for five spans, the 
greatest of which is to be 93 metres (305 ft. 14 in.) 
wide with a rise of 10.9 metres (35 ft. 9 in.) ; the 
arches measure 1.1 metre (43.2 in.) in depth at the 
crown and 2.0 metre (78.7 in.) at the springings ; 
at the latter points the unit pressure is calculated 
to be 60 kilog. per square centimetre (853 Ib. to the 
square inch). The approaches are lofty and are 
built on thin brick piers and turn thrice before 
reaching the level ground. 


A second project, contributed by Professor 
Kreuter, of Briinn, Austria, is “ Aetatem fert,” a 
very well worked-out design, also using five 


arches each of 90 metres (295 ft. 3in.) span with a 
rise of 9.0 metres (29 ft. 6.3 in.); the depth of 
each arch is 2.40 metres (94.5 in.) ; and the breadth 
lessens from 9.90 metres (32 ft. 6 in.), at the spring- 
ings to 7.7 metres (25 ft. 3 in.) in the crown ; 
the footpaths of course have to be laid on J bars 
stretched over the arch and concealed by huge 
consoles. The railing is constructed as a stone 
parapet. An interesting feature of the project is 
the endeavour to equalise the lateral pressures dur- 
ing the period of arching ; this has been solved by 
laying six socket joints in the line of springings. The 
centring for the large arches is very carefully and 
skilfully designed. 

It must be observed that these two designs just 
mentioned are extremely bold, considering that the 
largest existing masonry bridge is the Cabin John 
Bridge, near Washington, with a span of 220 ft. 
and a rise of 57.27 ft. The time has not yet come 
when such designs can be fairly compared directly 
with projects using wrought iron, which may be 
had in every convenient form and length, thus 
exceedingly facilitating such constructions. 

II. Iron Bridges.—A. Truss Bridges with either 
upper or lower girder designed as a straight line. 

“ Keine Regel ohne Ausnahme” has five openings, 
each of 95 metres (311 ft. 8 in.) span and one 
opening of 45 metres (147 ft. 8 in.), the latter being 
intended for the continual use of the navigation, as 
in this case the roadway is at the level of the lower 
member of the girders, while in the case of the 
other spans it is above them ; the ironwork, in this 
design, is very liberally proportioned. 

* Saxa loquuntur” has a continuous truss bridge 
with four openings, each of 102 metres (334 ft. 8 in.) 
span ; the two trussed beams have an arched girder 
below ; the diagonals and struts are arranged after 
the system of Mohnié. This design is the only 
one using pin-joints at the principal points of the 
construction. 

“Tech hab’s gewagt.” Thisisa design for 2 bridge 
with five openings, two of these being spanned by 


parallel trussed girders having ends overhanging | 


the adjacent spans and carrying on the truss ends 
girders on Schwedler’s system, with spans of 
. trae 9N2¢ RR : 

62 metres (203 ft. 5in.). The main span has an 


ing is an interesting work, namely that of “ Rhein,” 
who employs throughout the span the same sec- 
tional area for his girders, the height of the truss 
being varied according to the moments of flexure 
in the different sections (vide sketch, Fig. 12). 
The design is well worked out in every detail ; but 
the form of the girder is so ugly, that the cleverness 
of the design in other respects can hardly compen- 
sate this deficiency. 
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B. Arched Bridges —These were naturally the 
most numerous, the programme, as well as the 
nature of the situation and some peculiar cir- 
cumstances rendering this form clearly desirable. 
Twenty-nine designs of this kind were forwarded 
to the jury, and it is difficult to classify them 
clearly and distinctly, as they all have a certain 
analogy. Taking, however, the form of the girders 
as a criterion, there are : three projects with sickle- 
formed arches, five with arches having diffe- 
rent depths of ribs at the springings and at the 
crown, and twenty with arches having concentric 
girders. Another point of distinction is the manner 
the supports in the line of springing are arranged ; 
here there are: (1) four projects with immovably 
fixed supports, and arched ribs without joints at 
the crown and at the springings ; (2) twenty-two 
with two hinge joints at the springings ; (3) and 
three with three hinge joints; viz. two at the 
springings and one in the crown. 

It is this latter mode of classification which we 
shall adopt here : 

(1) Arched Bridges without Hinge Joints —This 
more or less obsolete form has been frequently 
used for very large bridges, but it must be remem- 
bered that the forces acting on such bridges cannot 
be determined exactly by theory, differences of 
temperature having a most powerful effect on this 
type of arch. 

“Tech hab’s gewagt” has a project with most 
peculiar spandrel fillings resembling those of the 
Pont d’Arcole at Paris. The arch ribs themselves 
are of J-section. In the longitudinal section 
there are various changes in the contour line, 
thus giving the bridge a far from handsome 
aspect. The chief buttresses are in this design 
placed in deep water ; they are surmounted by high 
towers. 
| “Streben ist Leben” has five openings of well- 
| graduated spans, these spans being one of 112 metres 
| (367 ft. 5in.), two of 100.28 metres (329 ft.), and 
| two of 79.38 metres (260 ft. 5in.). The six arched 
| beams carrying the roadway are placed at unequal 
distances ; the filling of the spandrels is vertical 
and diagonal strutwork. The bridge is calculated 
according to the system of Culman (Zurich). 

‘“Willigis” has five arches, namely, one of 112.1 
metres (367 ft. 9in.) span with a rise of 10.1 metres 
(33 ft. 2in.); two of 106.42 metres (347 ft. 9 in.) 
span with a rise of 9.1 metres (29 ft. 10 in.) ; and 
two of 89.21 metres (292 ft. 8in.) span, with a rise 
of 6.3 metres (20ft. 8in.). Each span is composed 
of two arched ribs placed at a distance apart of 7.5 
metres (24ft. 7in.). The roadway shows an elegant 
longitudinal section, the line being drawn with a 
radius of 6600 metres (21,650 ft.). Each arch rib 
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opening of 120 metres (393 ft. 8in.), the ends of 
the girders of this span overhanging 29 metres 
(95 ft. 2 in.) 

“ B. V. D.” employsa continuous plate beam with 
arched girder below ; the design has eleven beams of 
I section, and the-roadway is decked with buckled 
plates. A peculiarity of the project is the arrange- 
ment of the supports on the piers, which are con- 
structed to accommodate expansion and contraction 
(vide sketch, Fig. 11). The drawings of this scheme 
are worked out ina most accurate and able manner, 
but nevertheless the design is open to unfavourable 
criticism. 

The last design of the class we are now consider- 
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itself is 3.0 metres (9 ft. 10 in.) high, and the space 
| between the two members of each arched rib is 
| filled with a double system of the Warren truss. 
This project has only very few wind-ties, the heavy 
| buckled plates carrying the roadway being deemed 
| sufficient. 
| “Plus ultra” also has five spans of 107.5 metres 
| (352 ft. 8in.), 97.5 metres (319 ft. 11 in.), and 82.5 
metres (270ft. 8in.) respectively, each span consist- 
|ing of six arched ribs 2.02 metres (6 ft. 7} in.) 
‘apart. The section is constructed in a most compli- 
;cated manner, the chief members being of ] [ sec- 
|tion. The calculations for this bridge have been 
made by Mohr’s method. 











(2) Arched Bridges using two Hinge Joints.— 
(a) Arches having Ribs of I Section with full Plate 
Webs.—* Leicht und sicher” has a design with 
spandrel fillings of vertical and diagonal struts, 
there being six openings with five arched ribs in 
each; the section of the arch is a heavily con- 
structed ][. The piers are decorated with alle- 
gorical figures on high bases. The pneumatic foun- 
dation closely resembles that of “1 in 39.” 

“ Mydev dyov”’ has one span of 107.8 metres 
(353 ft. 8in.), two of 96.0 metres (315 ft.), and two 
of 83 metres (272 ft. 4in.), each span consisting of 
six arched ribs 1.7 metres (5 ft. 7 in.) deep. The 
vertical struts stand only 1.7 metres (5 ft. 7 in.) 
apart ; the sections are lavishly proportioned and 
the calculations have been made according to 
Mohr’s method. 

“ Flachbogen,” has five spans each with four arched 
ribs ; the piers measure 8.0 metres (26 ft. 3 in.) at 
the springings, and stand on a most extravagant 
system of piling. 

“Moguntia” has a somewhat unfinished design 
for a bridge with four spans having 12 arched ribs 
in each, with lots of waste material ; the cost of the 
bridge is considerably higher than that of any other 
project, and amounts very nearly to five millions 
of marks (250,000/.). 

(b) Trussed Arches with Concentric and Equidis- 
tant Girders.—‘ Rheingau” contributes a design 
with a maximum span of 120 metres (393 ft. 8 in.) ; 
each span consists of two arched ribs 7.2 metres 
(23 ft. 74 in.) apart ; each arched rib is 3.18 metres 
(10 ft. 1in.) high, and has a section arranged thus, 
IT the space between the girders is filled with 
a double system of diagonal and vertical struts. 

“Rhein und Main” is a design by the civil 
engineers Dr. Groell and Mr. Scharowsky, of 
Dresden. This isa proposal for a bridge of five 
spans with six arched ribs in each ; these are de- 
signed with a double system of struts, and the 
parts adjoining the springing joints have not a good 
effect. The two last vertical posts are joined 
together by a bracing of diagonal ties, the reason 
for which is not evident. The bridge is intended 
to be erected by mounting pieces of the arch on 
boats and floating these between the piers, when 
they are to be lifted into place by means of tackle. 

“ Mostr” has a design for five spans ; each with 
four arched ribs 2.0 metres (6 ft. 62in.) deep. ~ 

“Eisen 23” shows four spans of 105.7 metres 
(346 ft. 9in.) each ; the twelve arched ribs of each 
span have a height of 1.08 metres (3 ft. 64 inh.), 
and the roadway lies on buckled plates. The 
vertical struts carrying the crossbeams are fastened 
to the arch and truss-beam by pins. 

“Ultimo,” has six openings of 96.14 metres 
(315 ft. 5 in.), 91.08 metres (298 ft. 10 in.), and 
70.1 metres (230 ft..); each span has six arched 
beams of 2.3 metres (7 ft. 64in.) height and J[ sec- 
tion. The roadway is covered with asphalte four 
centimetres (1.58 in.) thick on concrete and inverted 
buckled plates. The piers measure only 4.6 metres 
(15 ft. 1 in.) at the springings. The calculations 
have been made onjthe Frankel-Winkler method. 

“ Dem deutschen Rhein” shows five spans with 
six arched ribs in each. The section is designed as 
if in order to save gusset plates for the diagonals, 
a rather unpractical form, as there are lots of small 
spaces closed in on every side; the necessity of 
repairing and painting has apparently not been 
considered. 

“Stahl und Eisen” proposes five spans with a 
greatest opening of 98.6 metres (322 ft. 6 in.) ; 
each span has six arched beams 2.25 metres 
(7 ft. 44 in.) in height, and a ][ section, the support 
at the hinges being constructed in a simple way. 
The calculations for this bridge were made by 
the Friinkel-Winkler’s method. 

“Lass dich biegen, aber nur nicht knacken” bas 
a design for five openings, each with eight arched 
ribs of 2.6 metres (8 ft. 6}in.) height ; the lower 
girder is designed as the chief truss, the support at 
the springings being laid in line with it ; the upper 
truss only transfers the forces by the last diagonal 
strut to the springings. A second project by the 
same author shows two sickle-shaped arches with a 
height in the crown of 4.50 metres (14 ft. 9in.). 
This project is distinguished by the really hand- 
some designs for the land abutments and their 
towers in the early Gothic style. 

(ec) Trussed Arches with Eccentric and not Equidis- 
tant Girders.—Only five designs have made use of 
this very handsome form, the first being “ Pons 
Palatinus,” already dealt with. 

“Carolus Magnus” has five openings with six 
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arched ribs, which measure 2.65 metres (8 ft. 84 in.) 
at the springings, and 2.25 metres (7 ft. 44 in.) at 
the crown ; a double system of diagonal struts fills 
the space between the girders. 

“Superflua nocent” shows one of the most 
elegant contours in the longitudinal section of the 
roadway ; the design has five spans with widths of 
109.2 metres (358 ft. 4in.), 104.4 metres (342 ft. 
6in.), and 90.0 metres (295 ft. 34in.), and the 
respective rises of 9.083 metres (29 ft. 10 in.), 8.302 
metres (27ft. 3in.), and 6.17 metres (20 ft. 3 in.), 
proportions which have been chosen according to 
the formula of a parabola. All the arches have 
the same parameter, and as the lateral pres- 
sures of the arches are reduced to a minimum, 
the piers can be kept so much the narrower. The 
ironwork shows nine arched beams of | | section 
with a greatest sectional area of 670 square centi- 
metres (104 square inches) for the single arch; a 
single system of Warren diagonal struts joins the | 
two members. In order to have in all spans an 
equa] distribution of the dead weight of the arches 


(the piers being influenced hereby){the height of 


Meagre sand 





and planJof the ramps on either side answer all 


the arch has been diminished in the-different spans | demands for an unhindered communication between 


as is shown by the following Table :' 
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Span. Spans. End Spans. 
met. ft. in.) met. ft. in.| met. ft. in 
Springings ee = 1.40=4 7.1 |1.328=4 43 | 1.15=3 9.2 


1.00==3 3.4 pseees 1.6 


Crown 





The piers measure 5.5 metres (18 ft. 1 in.) at the 
springings, and are built up very light, with large 
hollow chambers over the line of springing, decked 
with J beams and zores bars; the greatest unit 
pressure is found to be 4.3 kilog. per square centi- 
metre (61.2 lb. per square inch). 

The openings in the approach on the left side 





the Rhine-street and the incline. 
The proportions of this bridge are calculated ly 


| the aid of Mohr’s method graphical and analytical ; 
| an interesting feature of the design is, that it alone 
has tried and solved the problem of elastic flexure, 


when the bridge is loaded only on one side ; this 
flexure has been found to be 8.4 centimetres (3.3 in.) 
in the most strained parts of the haunch. The archi- 
tectural features of the project are simple and 
| ineffective, this being the great disadvantage of the 
| design. 
Be Parabel” has five spans each with seven beams of 
| 1.75 metres (5 ft. 9in.), and 1.5 metres (4 ft. 11 in.) 
| height ; the haunches show the use of vertical and 
| diagonal struts. 
** Mainz-Kastel,” by Mr. Krohn and Mr. Frentzen, 
of Aix-la-Chapelle, has five openings of 110 metres 


show four basket-handled arches each of 12.8 metres | (360 ft. 11 in.), 104 metres (341 ft. 2 in.), and 92 


(42 ft.) span, and on the right side one such arch for 
the passage behind the land buttress, The situation 


wags (301 ft. 10 in.), each of which is spanned 
| by two arched beams 6,5 metres (20 ft, 4 in.) apart; 
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tudinal beams with pitch-pine flooring. The piers, 
measuring about 50 metres (1644 ft.) in height, are 
really handsome ; the pressure at the most heavily 
loaded joint at low-water mark amounts to 5.6 kilog. 
(79.6 lb. per squareinch). The cost of the ironwork 
is given as 1,553,000 marks (77,650/.), and the cost 
of the whole design as 3,349,000 marks (167,450/.). 

III. Tunnels—Only one competitor has recom- 
mended this mode of connecting the two towns 
longing for a bridge, which at the same time shall 
be an important part of their promenade. ‘ Eiserne 
Briicken haben ihre Miicken” produces on a single 
sheet an elliptical tunnel with quite a choice of 
inclines and ramps leading down to the entrance. 

Having pointed out the chief characteristics of 
allthe projects, we may sum up a few principal fea- 
tures, especially those of an architectural nature. 
First of all comes “ Pons Palatinus,” with a design 
executed in a most brilliant way on forty-three draw- 
ings, a great many of which are water-colours and 
perspectives of the largest size, so that it was no 
wonder that people crowded around these designs day 
by day as long as the exhibition lasted. There also 
deserves to be specially named the design ‘ Mainz- 
Kastel,” with buttress-towers in the style of the 
Middle Ages, very much resembling the handsome 
towers of Lubeck, &c. ; then that of “ Fortschritt,” 
with its handsome piers, the design being illustrated 
by an admirable large water-colour drawing. Of 
other projects and more or less handsome de- 
signs, we need only mention “ Einfach,” “ Lass dich 
biegen,” &c., and for the abutments “ Laetave.” 
The most practical design for the approaches is 
certainly that proposed by “ Einfach,” while that 
of “ Mainz-Castel” is also good. 

A very satisfactory conclusion of this competi- 
tion is the news that the grand-ducal Government 
of Darmstadt has decided to carry out the design 
“ Pons Palatinus,” it being further determined that 
the position shall be such that the bridge will form 
a prolongation of the Grosse Bleiche. Hence the 
two towns interested will ere long have a beautiful 
monument the more, besides the great advantage 
that their interchange of traffic will suffer no 
further obstructions arising from ice, &c. 

The new structure will be one of the handsomest 
and grandest bridges over the Rhine and be really 
an ornament to the neighbourhood. It is expected 
that the foundations will be commenced during th« 
present summer, and the work be so earnestly pro- 
secuted that unless some unforeseen obstacles and 
impediments the bridge may be finished about three 
years from hence. 


MOTIVE POWER AT THE PARIS 
EXHIBITION.—No. I. 


OF all the practical applications of electricity now 
being exhibited at the Palais de l'Industrie, that of 
illumination occupies the most prominent place. 
During the past ten years this branch of industry 
has been made the object of incessant study, almost 
inuumerable patents have been secured in con- 
nexion with it, and the great results obtained 
have justified the hopes, and rewarded the labours 
of electricians. The public has had before it 
brillant opportunities of appreciating what has 
been done, although of course not the means by 
which it has been achieved, from the numerous 
installations that have been made in the streets 
and public buildings of many large cities; and it 
will soon be able to judge in the commercial 
struggle between the various systems, which of 
them will be called to play an important part, and 
which will be most suitable for special applications 
—for lighting theatres, streets, gardens, or work- 
shops. 

It was clearly a necessity that the Exhibition in 
the Champs Elysées should be opened at night, and 
that the public should not be limited to a mere 
platonic inspection of the apparatus; this would 
not by any means fill the purpose of the 
organisers of the Exhibition, and the lighting by 
electricity of the Palais de l’Industrie during tho 
next few months was a problem to be worked out 
not merely well but triumphantly. Although the 
official opening took place on the ]1th of August, 
the practical completion dates only from the 27th, 
when for the first time the gates of the palace were 
opened to the public at night. On the previous 
evening, it is true, a general rehearsal had been 
made with no little ceremony, in presence of 
MM. Gambetta and Leon Say, who were attended 











the palace has been lighted every night with ad. 
mirable results. The engineers to whom was 
entrusted the heavy work of organising the Exhi- 
bition, may well have felt much anxiety and no 
little apprehension. It has been indeed a great 
work, involving large reponsibilities to transform 
the Palais de l'Industrie, of which the object and 
the general arrangements did not at all lend them- 
selves to the purpose, into an enormous workshop, 
which had to produce every night for several 
months and without failure, an amount of light 
equal to many thousands of gas jets. Important 
experience, however, in this direction had already 
been gained, since the Société Générale de l'Elec- 
tricité had succeeded during two years consecu- 
tively in lighting the building by electricity. It 
will be remembered that in the spring of 1879, and 
at the same season in 1880), this company received 
from the Administration des Beaux Arts the order to 
light the great nave and the Exhibition rooms on 
the first floor with Jabluchkoff electric candles. It 
is interesting to recall, in order to make a comparison 
with the actual light in the building, that in 1880 
the illumination of the Palais de l'industrie duriug 
the Exhibition of pictures and sculpture, comprised 
a total of 376 Jablochkoff lamps, divided as follows : 
128 in the nave, 228 in the rooms on the first floor, 
the vestibules and stairways, and 20 in the museum 
of decorative art. ‘These lights were supplied by a 
small electric light factory placed behind the palace 
on the side nearest the Seine. This factory was 
composed as follows: 

Two compound engines by Weyher and Candles. 
Richemond of 100 horse power, each 
working 16 self-exciting Gramme ma- 
chines of 16 candles each, representing 
a total of .. ne one <a ae 25 

Two portable engines of 35 horse power 
each, and the same makers, working 
two self-exciting Gramme machines, 
each of 16 candles, and two each of 20 
candles, equal to pa ene an 
Two portable engines of the same type 
of 25 horse powcr, working two 
Gramme machines of 20 candles and 
two of 4 candles each ... ees it 48 





Making a total of 320 horse power for 376 

This installation was worked for 24 days in 
1879, and during 45 days in 1880. The result from 
a purely artistic point of view was not by any 
means unanimously satisfactory, and produced the 
expression of exactly opposite opinions, but from 
the electrician’s point of view it could not be denied 
that the success obtained was complete, since in 
spite of many difficulties, the continuous and satis- 
factory working of the apparatus had been proved, 
although it has been put together hurriedly and in 
some respect imperfectly. ‘his experience of the 
actual lighting of the Palais de |!’Industrie, was 
until last week, the largest and most complete that 
had ever been carried out, and it showed that such 
a work, but on a far larger scale might be under- 
taken without hesitation and carried out with cer- 
tainty. 

Ditticulties of various kinds, however, rendered 
the work in the Exhibition peculiarly delicate. The 
first was the shortness of time available. The 
decree organising the creation of the Exhibition was 
issued on the 23rd of October, 1880, but up to the 
end of June last, nothing could be done except on 
paper. The Palais de l'Industrie is occupied every 
year by the Salon during the months of May and 
June, and the last picture and the last statue had to 
be removed before any work could be done. The 
date of opening the Exhibition was fixed for the lst 
of August, so that it was necessary in something 
less than a mouth not only to organise the special 
exhibits, which was comparatively easy, since each 
exhibitor works for himself, but to provide the 
whole of the power required. Consideiing the 
short time available it is not remarkable that the 
date of opening was postponed for ten days, and 
that the arrangement for lighting was not complete 
till the 27th of August, 

Other difficulties equally serious presented them- 
selves relating to the best means of installing the 
motive power. Should the General Commission 
undertake the whole work, in the name of the State ? 
orshould it, on the other hand, leave to each exhi- 
bitor the responsibility, under certain general limita 
tions, the work of supplyiog the power he required ? 
or should the instaliation of power be entrusted to 
one contractor or to a number? The matter involved 
serious difficulties and complications, which M. 


b7 the Minister of Posts and ‘Telegraphs and by the | Berger, with great ability, reduced to a minimum 


Commissioner General, M, Berger. 





Since that time | by adopting a middle course that has answered 








every expectation. He assembled the representa- 
tives of the various electric light companies and 
asked them to form among themselves a syndi- 
cate which should undertake jointly the lighting 
of the palace, leaving to them the work of distri- 
buting the lamps of the various systems according 
to the special qualities of each; and the results it 
was desired to obtain, giving them the work of 
arranging with the contractors of engines and 
boilers, on their own responsibility, of distributing the 
power required, and of levying a tax on the charge of 
entry to the public each evening, which should help 
to cover the expenses of all kinds, In this manner 
the syndicate for lighting the building was formed, 
The societies entering into this arrangement were as 
follows : 

La Société Générale d'Electricité (Jablochkoff 
system). 

La Compagnie Générale d’Eclairage Electrique 
(Jamin system). 

The company working the Werdermann and 
Reynier patents. 

Lhe Magneto-Electric Gramme Machine Com- 
pany. 

The Mignon and Rouart Company. 

Messrs. Sautter, Lemonnier, and Co. 

La Compagnie Parisienne d’Eclairage d’Elec- 
tricité. 

Measrs. Lontin and Co. 

Messrs. Siemens Brothers. 

La Compagnie Géuérale Belge de Lumiére Elec- 
trique (Soleil system), 

M. de Meritens and Co. 

Since this arrangement was made the three first- 
named companies have been fused in one association 
under the name of the Compagnie Générale d’Elec- 
tricité. This syndicate elected as its president M. 
H. Fontaine, director of the Gramme Company, and 
as secretary M. H. Parent, manager of the Com- 
pagnie Géuérale d’Electricité. It was finally 
organised on the 15th of March last. Since that 
date it has been enlarged by the following addi- 
tion : 

The United States Electric Lighting Company 
(Maxim system), 

M. Jaspar, of Brussels. 

The Belgian Government. 

Messrs, Siemens Brothers, London, 

Messrs. Siemens Brothers, Berlin. 

M. Gravier, Warsaw. 

‘The Northern Railway Company of Irance. 

The French Government Lighthouse Board. 

The Achard Electric Brake Company. 

And M.M. Chertemps, Gerard, and Felix, all engi- 
neers in Paris. 

The principal features and duties of this asso- 
ciation are as follow : 

The syndicate took in hand the installation of 
motive power, machines and conductors for the 
public lighting ; it delegated a commission composed 
of its presideut and secretary to arrange the neces- 
sary apportionment of power and lights among the 
exhibitors interested; all electrical machiues, con- 
ductors, candalebra, and lamps being furnished by 
the exhibitors. ‘The funds of the Association were 
raised as follows: 1. A sum of 4/. per light supplied 
by each member of the syndicate; 2. A subvention 
of 400/. from the Administration ; 3. A sum of 5d, 
from each visitor to the Exhibition every evening, 
the price of admission being raised for that pur- 
pose to 1.50 francs; 4. A charge of 1] franc per 
horse power per hour, The number of lights serves 
as a basis for the final division of profit or loss on 
the whole transaction, The lable on the next page 
shows the manner in which the number of lights has 
been divided amongst the members of the syndicate. 

It will be noticed that many important names do 
not appear in the syndicate, among others those of 
the Brush Company, Mr. Edison, and the British 
Electric Light Company. These exhibitors have 
provided for their exhibits of lighting by inde- 
pendent means. But it will be seen that the large 
majority of individuals and companies interested 
in electric lighting belong to the syndicate, which 
thanks to its president and secretary has organised 
the extensive installation of motive power, which 
forms an interesting portion of the Exhibition. 

‘The motors supplied by various constructors, 
under the direction of the syndicate, occupy one- 
half of one of the sides of the nave, opposite and 
to the right of the visitor entering by the main 
portal of the palace, ‘The lower portion of the nave 
beneath the gallery, and under the rooms on the 
first floor, has a depth of about 100 ft. measured from 
the front line of the columns carryiug the gallery to 
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the wall of the building. This space of 100 ft. is 
divided by a series of columns, supporting the longi- 
tudinal girders of the galleries, the nearest to the side 
wall being 6 ft. 6 in. from it; then follow two 




















rows 39 ft. apart, and finally a fourth only 13 ft. 
Number of 
Lamps. 
Name of Exhibitor. Ds 
Small.|Large.| & 
Société Générale a’ Electricité (Jabloch- 
RA: cote ial? Viailh ts 4 | 38 
Société Générale d’ Eclairage Electrique 
(Jamin) ... eco - <a ee } | 40 
Werdermann and Reynier lamps a i (tt 6| 86 
Gramme Company os = 6 4 10 
MM. Mignon and Rouart ona | 6 6 
MM. Sautter, Lemonnier, and Co. . | 4 4 
Compagnie Parisienne d’Kclairage par 
l’Electricité —.... an ie 18 mw te 
MM. Lontin and Co. 20 | 4 | 2 
M. de Meritens ... ; ne 20 | 4 24 
Messrs. Siemens Brothers ial - 20 4 24 
Compagnie Générale Belge (Soleil 
system) so ‘be ons o-| 12 in 12 
Maxim 250 | ... |250 
Weston... eee ne 10 | 10 
Jaspar (Belgium)... site een apes 6 | 6 
Messrs. Siemens Brothers (London) ose 6 | 6 
% ys ” ( Berlin) ot 12 | 12 
M. Gravier, Warsaw _... oé ro en 8 8 
Northern Railway of Fran eh “a iw“ 2 2 ee 
French Lighthouse Boar ose ose 2] 2 
M. Chertemps ao ae oe ee 2] 2 
M. Gérard ... ove «| 6 a te 
Total | 446 | 77° |523 
distant. ‘Transversely these columns are spaced uni- 


formly 26 ft. 3in. apart. The motors and electric 
machines are grouped in the area thus cut up by the 
columns, The engines receive steam from several 
Weyher tubulous boilers placed against the wall of 
the building, and in the middle of the row of 
motors, a temporary chimney shaft being built out- 
side the palace. The motors are placed in the 
second space between the columns, and with one 
exception the shafting is arranged on the axis of 
this row of columns. Most of the dynamo-electric 
machines are arranged in the narrow bay of 13 ft. 
adjoining the nave; they are thus immediately in 
view of the visitor. The whole of this installation 
occupies a space 315 ft. long and 98 ft. wide, equal 
to 30,900 square feet. 

In a subsequent article we shall deal in detail 
with each of the several installations. For the 
present it will suffice to tabulate the various motors, 
in order to give an idea of the extent of this great 
light factory. 


| 
| 














_-— S *| . 
Names of Exhibitors and Class 3b |Z ed Za: 3 
of Engine. iam Le s s 
P ‘4a aecian  & 
Rahat 
1. French Gas Motor Company 1 | 50} 50 
Horizontal Otto and Langen 2 | 25) 50 
Gas engine ae ows 1 | 20) 20 
1 12} 12 
2 | 8| 16 
a: = 
1 5) 5 | 149.5 
2. MM. Carels Fréres, Gand: | | 
Two cylinder coupled engine | } 
(Sulzer type) 1 | 200 
Carl Halot type... ae oe 50} 250 | 250 
3. MM. Weyher and Riche- } 
mond, Pantin : 
Compound engine 1 150 
Engine, Farcot type oes 1 120} 270 270 
4. MM. Calla and Co. : 
Semi-portable engine _ 1 67| 67 67 
5. MM. Hermann Lachapelle : 
Semi-portable engine oe 1 50} 50 50 
6. MM. Olry & Grandemange: 
Semi-portable “ie we 30} 30 30 
7. Messrs. Tangye andCo. ... 1 20; 20 | 20 
8. MM. QuillacqandCo., Anzin) 1 35) 35 | 35 
9. MM. Villechalet and Co. 1 30} 30 30 
10. MM. Rickkersand Co. ..; 1 10} 10 10 
11. MM. Weyher and Riche- 
mond ae aso ane 1 15) 15 15 
wee os cok we oe | 926.5 





THE FEIJENOORD DOCKS, ROTTERDAM. 

UntiL the year 1879, Rotterdam was merely a port at 
which the cargoes of seagoing vessels could be trans- 
ferred to lighters and Rhine boats, the only quays which 
could be used by vessels of over 13 ft. draught, being 
some wooden jetties constructed on the banks of the 
Meuse in 1856 by the Netherland Company of the 
Rhenish Railways, The port was nevertheless one 
having a large traffic, and in 1876 it was used by 3675 
vessels of an aggregate tonnage of 1,535,021 tons. 


possible by the existence of the large fleet of barges 
using the port, there having been at Rotterdam during 


aggregate tonnage of 1,722,391 tons; notwithstanding 
this, it is certain that Rotterdam lost much traffic which 
could only be satisfactorily carried on when facilities 
existed for the direct transfer of goods from seagoing 
vessels to wagons, and such traffic would still be lost 
had it not been for the construction of proper docks, 

TaBLeE I.—Quantities of Material in Western Quay 

of the Railway Basin. 
Total Height of Quay from Bottom of Basin, 8.60m. 

















| facie | 
Nature of Materials for |Quanti- | Price | Total |We ght 
1 m. (3.28 ft.) of Quay Run, | ties, | Unit Cost. in Air. 
ft. |s, d. |£ s.d.| Ib, 
Fir piles of 57 ft. 5in. in length| 287.93|0 8 9111) 
cub. ft. | 
Wood in fascines ...|102418 |0 1426) 6 1 94 
Woodwork in tir 85.32 |2 148 3815 74 
a oak a ...| 295.95 |0 2.29 2 16 94 
Dry masonry basalt blocks ...; 473.25 |0 11.17 22 11 04) 88,440 
Freestone coping | 741/13 398 1 48 1,247 
Rubble work in toe... | 21190 [0 4.56 4 07% 1.247 
Clay backing behind wall .. | 529.75 |0 0.284 0127) 52.800 
Gravel over wall one | 68,57 (° 0.564 0 30%) 7,920 
Totals 50 17 2 | 150,407 
TABLE II.—Quay or 


The | 
carrying on of this important traffic was only rendered | 


the above-mentioned year, 1876, 29,360 river boats of an | 


| At the down river end the dock communicates with the 
| Meuse, and a swing bridge spans the opening. The 
depth of water in this basin is 15 ft. 9 in. at low water, 
jand 19ft. 8in. at high water. The western quay is 
| parallel with the goods station of the Netherlands State 
| Railways, and is provided with steam cranes, ware- 
houses, &c., while the eastern quay has been constructed 
by the Société de Commerce de Rotterdam, who have a 
concession for a period of ninety-nine years of this quay, 
and also of two other basins, called respectively the 
“ Binnenhaven” and the “ Entrepdthaven.” Along the 
eastern quay of the railway harbour the Société de Com- 
merce have installed warehouses and steam cranes, 

The second basin called the “ Binnenhaven”’ or inner 
| harbour is separated from the railway harbour by a 
| level tract of land (see plan, Fig. 1, page 229), 423 ft. in 
| width, The second basin is 3280 ft. long by 2624 ft. in 
| width, and it communicates with the Meuse by an open- 
| ing of 753 ft., which is spanned by a bascule or lifting 

bridge. The depth of water in the basin is 19 ft. at low 
water and 23 ft. at high tide. 

Opening from the inner basin, and near its entrance is 
| the third basin, named the “ Entrep6thaven,” or Custom 
| House basin, this being 722 ft. long by 197 ft. wide, and 
of the same depth astheinner harbour. On thenorthern 
quay of the Custom House basin is the Custom House, a 
large building of three stories. The quays of the inner 
and Custom House basins are laid with railway lines, 
and those of the inner basin are bordered with ware- 
houses, of which a portion are provided with cellars 
formed in the thickness of the masonry of the quay. 

The ground in which the basins have been formed is 
of a kind involving serious difficulties in carrying out 
such work. The solid ground, consisting of pure sand, 
is at a depth of 56 ft. to 60 ft., and above this sand there 
are beds of silt, peat, and soft argillaceous earth, almost 
incapable of supporting a vertical load, but of sucha 
nature as to exert powerful lateral pressure on the quay 
walls. The three basins have quays of different con- 


Costom Hovuss Basin. 


of Quay from Bottom of Basin, 33 ft. 9.5 in. 





Total Height 


Price. 





















































MATERIALS FOR ONE BAY, 17 FT. 5.5 1N, Quantities. Cost. Weight. 
: s d. | Se a ¢@ tons. amen 
Fir piles, 62ft.4in.long ... oe ow ..| 43 piles, or 2327 ft. 2 in. At 0 8 | 779 6 
Piles under arches, 45ft.llin.long ... -.| 3 piles, or 137 ft. 9.6 in, 0 8 411 9 
Fir timbering ... os eee oe iso “a 296.69 cubic feet 2 17 3115 0 
Ashlar ... om ae ase dos nab east 1130.24 ie 010 47 010 56.69 
Hard brickwork Sus od ose mew soak 988.96 i 0114 47 Vv 10 49.60 
” o in arches .., ee oe 204.86 a 1 0.46 | 1014 4 10.27 
Cement concrete 1059.6 * 1 0 | 6218 5 66.48 
Freestone... a det dis 83.91 ” 3 4 | 51211 2.55 
Stone pitching at foot of slopes ... 565.12 i 0 44 1015 0 
Sand filling .. ooo ses ose 1271.52 * 0 06 3.0 6 70,86 
Stone pitching on slopes 446.71 square feet 0 0.25 511 7 
Total for a bay of : 17 ft. 5.5in 296 10 8 eg 25945 
| | eae 
Or per foot run ... eee eee oes on ooo 17 0 0 
As at each fifth bay there is a transverse 
buttress containing 70.64 cubic feet of fir! | 
timbering and 1494.04 cubic feet of masonry,} | 
costing 75/. 1s. 1ld., there isan additional] j 
cost per foot run of ond one ooo med 019 2 | 
Tota] cost of quay per foot run | 1719 2 
TABLE III.—Quay or INNER BAsIN (WITH CELLARAGE). 
Total Height of the Quay from Bottom of Basin, 31 ft. 4 in. 
MATERIALS FOR A BAY 26FT. 31N. LONG. Quantities. | Price. Cost, Weight. 
—_ - -_- —— a=} 
| , ea | ee 
—— “ roe 48 piles, or ) | j , 
Fir piles, 62ft. 4 in. long - { ooete 2in.}| At 0 8 99 12 16 
Cylindrical fir piles ... o-| «344 ft.6in. | 0 6.76 914 0 
lee “oll 441 Ib. | 0 3.18 516 8 
Cast iron sheeting pile cost 1323 ,, | 0 1.09 6 0 0 
514.26 cub. ft. | So: a7 55 0 9 
113. _ 0 86 408 
775.03 sq. ft. 0 46 416 9 
2958.81 cub, ft. 0 114 14015 1 148.42 tons 
| 536.21, 0 9.4 12215 11 16.86 
18.36 3 4 s,s 2 2 1,38 
622 1b. 0 2.75 a 622 Ib. 
2.26 cub. ft. 1 108 044 309 ,, 
} 595 Ib, 0 1.08 214 0 595 ,, 
} 677 ,, 0 15 4115 0 3,02 tons 
| 706.33 cub. ft. 1 0 35 5 7 44.28, 
} 5085 ,, 3 4 8 9 4 382 ,, 
| 1214.89 ,, 0 0.86 468 67.71 ,, 
| 1059.49 0 057 | 210 5 5905 ,, 
| —_ 
| 444 0 4 340.22 tons 
Or per foot run ee a ae ae os |} 1618 & 
To this cost must be added per foot run of quay : £s. a 
S22 
012 4 | | 
016 6 } 
Total to be added seal 110 5 | 110 5 
Total cost per foot run of quay ..I 18 810 | 





There is thus in the Exhibition nearly 1000 horse 
power available for the use of the syndicate. 





Prusstan RAILways.—It is stated that the Prussian 
Government is about to purchase some more private rail- 
ways. The Berg and Mark is included in the list of lines 


These docks (see Fig. 1, page 229), which are situated 
in the island of Feijenoord, opposite Rotterdam, were com- 
menced in 1875, and were put into use at the end of 1879. 
The first basin on the western side, called the “ Railway 
basin” (Spoorweghaven), is 8509 ft. long by 377 ft. broad, 
save fora length of 984 ft., where the width is gradually 





thus proposed to be taken over. 


reduced to 98} ft. at the up river entrance to the Meuse 


structions, the three chief types being shown by our 
engravings on pages 228 and 229, the quay of the States 
| Railway Company, those of the inner basin, and those of 
the Custom House basin being there represented. 
The quay adjoining the railway goods station was con- 
structed by the Dutch Government, and’ it consists, as 
shown by Figs. 2 and 3 on page 228, of a retaining wall 
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TURNING, 





SCREWING, 





AND DRILLING MACHINE. 


CONSTRUCTED BY MR. W. W. HULSE, ENGINEER, MANCHESTER. 





























of dry masonry of blocks of basalt resting on a grid of 
timber which is placed 8 ft. 24 in. below the bottom of 
the basin. The piles under the timber grid are 574 ft. 
in length; they enter nearly 10 ft. into the solid ground 
and traverse about 46 ft. of peat and silt. Below the 
timber grid the natural soil is replaced for a depth of 
about 8 ft. by fascines, the front face of these fascines 
being protected by a toe of rubble projecting 
11 ft. 6 in. beyond the foot of the wall as shown in Fig 
To defend the quay from injury by contact with vessels, 


» 





about | 


| quays, and the depth of the basins, but it is to be re- 











question 


works the engineers have been limited by the 
of expense, both in determining the construction ef the 


gretted that a depth of at least 25 ft. at low water could 
not be secured, while it would have been better if the 
use of the stone slopes at the base of the walls could 


have been avoided, as with the present depth these are 
a source of damage to vessels. However, the greater 
, depth, and dispensing with the stone slopes, would have 
necessitated an extra expenditure, which the engineers 


a line of fender piles is placed in front of the wall as | 


hown, these piles, however, not being effective in pre- 
venting the contact of most vessels with the rubble at 
low water. Altogether this type of quay cannot be con- 
sidered a satisfactory one under the circumstances, and 
it gives a heavy vertical load on the piles, each of the 
latter carrying about 12 tons, a heavy load considering 
the nature of the soil into which the piles are driven. 

In the case of the quays carried out by the Société de 
Commerce, the engineers of the Société, MM. Meers and 
Stieltjes, have endeavoured to reduce as far as possible 
the load per unit of area of the foundations. The quay of 
the Custom House basin, shown by Figs. 4, 5, 6, and 7, 
page 228, is bailt asa kind of viaduct of masonry, the 
construction being clearly shown by the views just 
referred to. In the case of this quay, although it is 
6 ft. 6 in. higher than that adjoining the railway goods 
station, the load per mile is 6.06 tons only. 

The quays of the inner basin, which were con- 
structed later than those already mentioned, are, as 
we have already mentioned, partly arranged to afford 


; the 


were not empowered to incur. Fig. 8, page 228, shows 


geological section of the ground in which the basins 
were made. 
We give on the preceding page three Tables giving the 


| details of quantities and cost of the three types of quay 


cellarage in the thickness of the walls, and the mode | 


of construction adopted in this case is shown by 
Figs. 9, 10, 11, and 12 on page 229. The 
construction will be readily understood from 
views without special description. In the case of this 


type of quay the load on each pile at low water and 


details of | 
these | 


with the cellars empty is about 7 tons, this load being | 


increased to 8 tons where the cellars contain goods 


weighing about one ton per square metre of floor area | 


covered, or about 205 1b. per square foot. 

In the case of the two types of quays last mentioned, 
the piles are 62 ft. 4in. long, and the stone slopes which 
protect the foot of the quay walls project as in the first 
type 11 ft. 6in. into the dock, but are flatter than those 
of the first type, so that there is little fear of vessels 
coming into contact with them. In carrying out these 


wall which we have been describing. In the case of the 
first type the cost of 50/. 17s. 2d. per metre run, or 
15/. 10s. 1d. per foot run, includes only a part of the work- 
shop expenses, and does not include the fender piles, 
bollards, or other accessories of the quay. The weight 
of 68 tons per metre run is distributed upon four carrying 
piles, which gives a mean load on each, when the basin 
is dry, of 13.46 tons. With the water standing at low- 
water mark the load on each pile is 11.6 tons, while at 
high water it falls to 9.72 tons per pile. In the case 
of the quays of the Custom Hoxse Basin, the cost of 
which is given in Table IL., the total cost of 17/. 19s. 2d. 
per foot run does not include workshop charges nor the 
cost of bollards and similar accessories. The weight of 
250.45 tons is distributed upon 43 carrying piles, the load 
per pile when the basin is dry thus being 5.96 tons. At 
low tide this weight per pile becomes 5.83 tons, and at 
high water 5.54 tons. 

For the third type, namely, the quays with cellarage 
provided for the inner basin, the cost given in Table III. 
does not include the workshop charges, nor the cost of 
bollards, cellar doors, &c, The total weight of 345.22 
tons for each bay is distributed over 48 piles, each of 
which thus carries 7.19 tons with the basin empty, or 
5.89 tons with the water at high tide level. 

Altogether, the three types of quays which we have 
described form interesting examples of construction, and 
the cost is very moderate considering the circumstances 
under which they had to be built. We should add that 
we are indebted to our contemporary, the Nouvelles 
Annales de la Construction for the particulars we have 
given. 




















TURNING, 


SCREWING, AND DRILLING 
MACHINE. 

In accordance with the intention recently expressed 
in our Illustrated Patent Record, we now publish 
engravings illustrating the improvements in turning, 
screwing, and drilling machines lately patented by Mr. 
W. W. Hulse, of Manchester. These improvements 
relate, firstly, to means whereby cutters which converge 
towards a central axis for the purpose of turning or 
screwing, may be simultaneously withdrawn from the 
cutting position, and simultaneously restored to it again, 
and, secondly, to apparatus whereby the relation of the 
progressive movement or advance of the cutting tools or 
of the work to the speed of rotation, may be regulated 
and varied within certain limits without the employ- 
ment of change wheels. 

The arrangements, as applied to screwing or turning 
machines with rotary tools, are shown in side elevation in 
Fig. 1, in end elevation in Fig. 2, and in plan in Fig. 3. 
Fig. 4 is an end view of the tool-holders and of the dise 
on which they are pivotted. 1 isa mandrel formed asa 
tube, and furnished with an enlarged part or collar 
which serves as a journal. The mandrel is mounted in 
bearings in the headstock 3, and is provided with a face- 
plate or disc 2, on which are pivotted the tool-holders 5, 
by means of the studs 6. ‘The positions of the tool- 
holders, and consequently of the tools, are controlled by 
the screwed spindles 8 which are carried in bearings in 

| the collar or enlarged part of the mandrel which acts as 
a journal; the forward end of each of these spindles is 
formed as an eccentric which takes into a groove or slot 
in the inner end of the tool-holders, while the screwed 
portion enters into a nut secured in the ring 9. This 
ring has a groove round it, and can be moved to 
and fro along the mandrel by meaas of clutch-pins 
secured upon levers 10 and 11, which are fast on the 
cross shaft 12. Mounted upon the cross shaft and free 
to turn thereon is a weighted lever 13, having a heel 14 
and a step 15. A detent 16, pivotted upon a stud, is 
actuated by a lever 17, and rod 18, the latter under the 


| action of the spring 37, constantly tending to keep the 


| detent 16 in position for engaging with the step 15. 
| When the sliding vice or chuck 22, which carries the bar 
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to be screwed or turned, comes to the end of its travel it 
encounters and pushes along the adjustable stop 39, 
thereby drawing the detent out of gear and allowing the 
lever 13, which is loose on the shaft, to fall over freely 
until the step 14 strikes the lever 10 and forces it into 
the position shown in the drawing. As the lever 10 
moves over, it draws with it the collar 9, in which are the 
nuts that engage the screwed spindles 8; owing to the 
longitudinal traverse of their nuts these spindles are 
rotated about their axes, and by their eccentrically formed 
ends withdraw the tools simultaneously from the work. 
A stop bolt 19 in the slotted sector 20 serves to limit 
the movement of the lever 10 towards the right hand for 
adjusting the distance of the tools from the axis of the 
mandrel, 

The work 21 is held in the sliding vice upon which 
is a stem or tailpiece 23 furnished at the end with a pin 
24, upon which is a pivotting block that enters into a 
groove in the swivel plate 25. This swivel plate is 
mounted on a movable slide 26, and can be swivelled 
upon it, ina plane parallel to the axis of the mandrel, so 
as to set the groove to any desired angle with the man- 
drel. The movable slide 26 works at a right angle with 
the bed on the guide table 27, and is traversed in one 
direction by means of the guide screw 28, and a disen- 
gageable clasp nut, and in the other direction by the 
weight hanging from the handwheel 32 acting through 
the pinion 31 and rack 30. 

When the groove in the swivel plate is parallel with 
the line of traverse of the slide upon which it rests, it is 
obvious that no progressive motion is imparted to the 
work in the chuck when the movable slide is traversed. 
If, however, the groove be inclined to the said line of 
traverse—at a less angle than that which would cause 
undue friction between the surfaces ef the groove and 
of the pivotting block upon the pin 24—the traversing of 
the slide will communicate a longitudinal movement to 
the vice, the rate of which will vary directly with the 
tangent of the angle of inclination. When the vice 
reaches the stop 39 the tools will be drawn back as 
already explained, and at the same time the disengage- 
able nut will be lifted out of contact with the screw, and 
the slide 26 will be returned by the weight to its starting- 
point ready for the next cut—if more then one cut is 
necessary—and if not for the next bolt to be operated on. 

It will be seen from this description that it is not 
necessary either to arrest or reverse the motion of the 
mandrel or guide screw for the purpose of removing the 
work which has been operated upon, or of introducing a 
new piece of work, unless at the same time the tools 
require to be taken out. For some purposes, however, it 
is convenient to make the machine of the ordinary revers- 
ing description, mounting the vice on the mandrel, and 
the tool-holders upon a stationary head ; under these con- 
ditions the traversing device is connected to the man- 
drel. Or the arrangement may be such that the work is 
rotated but not traversed, and the cutters are traversed 
but not rotated. The screwing dies are made from long 
pieces of flat steel like ordinary chasing tools, and may 
be recut several times—a serrated piece behind each 
serving for readily resetting them to the proper distance 
from the centres. 

Fig. 5 illustrates a method of applying the improved 
traversing apparatus to drilling machines. The spindle 
68 is raised or lowered by the thrust bearing 69, which 
moves in a fixed guide 70, and is furnished with a pin 
71 at the back, upon which is mounted a pivotted block 
hidden from view in the drawing. The pivotting block 
takes into a groove 72, in the traversing slide 73, which 
is moved along the radial arm 74, by the guide screw 75, 
and a clasp nut not shown. The radial arm is pivotted 
upon a centre 76, upon which is a worm that actuates 
the guide screw. The rod 79 and handwheel 80 serve 
to adjust the angular relation of the groove 72 to the 
spindle 68. The drill spindle may be raised to the 
starting-point by various means, such, for example, as 
that shown upon the screwing machine. 

It will be observed that the progressive movement 
effected by the mechanism described, may be varied at 
pleasure without resorting to change wheels, but simply 
by altering the inclination of the grooved plate. The 
apparatus may be applied to the slide rest of ordinary 
turning lathes, and enable them to automatically slide 
bars and cut screws of moderate length and any pitch 
within the range of the apparatus. 
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STEAM PLOU GHING ENG INE. 


In the course of our notice of the recent show of the | 


Royal Agricultural Society at Derby, we mentioned that | 
during the period of the show Messrs. John Fowler and 
Co., of Leeds, exhibited at an adjacent trial field a 
new arrangement of 8-horse double-drum ploughing en- 
gine. Of this engine we now give a perspective view on 
page 233. The engine is of the type suitable for use 
in connexion with a travelling anchor, the mode of 
working being clearly explained by the diagram which } 
we annex. It will be remembered that in Messrs. 
Fowler’s former double-drum engines, the two drums 


were placed in the same horizontal plane, the one drum | 


being under the barrel of the boiler, and the other at the 
rear of the engine behind the driving wheels. In the 
engine now illustrated, on the other hand, the two drums 


are placed one over the other, the direction in which 
‘ 


the ropes are coiled being such that in the case of the 
lower drum, the strain due to the pull on the rope comes 
for the most part directly on the teeth of the driving 
pinion, the centre stud on which the drum revolves 
being thus proportionately relieved of strain. Each of 
the drums is provided with coiling gear, so that the ropes 
are coiled correctly. 


Pos 





The leading wheels are placed comparatively close 
together, so that the ropes can be led off_in any direction 
through a very considerable angle. The driving wheels 
are 6 ft. 6 in. in diameter. All the cast brackets, gear, 
&c., of the engine are of steel, while the drums are built 
up of steel plates to insure strength and lightness. The 
arrangement of the drums of course causes the boiler to 
stand higher than usual, but the height is not in any 
way objectionable, and the whole arrangement is a 
decided improvement on that of the former double-drum 
engines. 
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ON PRINTING MACHINERY. 
By Mr. Jonn Jameson, of Newcastle-on-Tyne. 
Tue only papers relating to printing machinery recorded 
in the Proceedings of the Institution of Mechanical Engi- 
neers are one in 1863 on type composing and distributing, 
and one in 1865 on bank-note printing. The author is 
therefore led to hope that, in a path so untrodden, the 
present paper may afford features of interest, without 
attempting to give full technical information on the sub- 


ect. 

About five years ago, the proprietors of the Newcastle 
Daily Chronicle gave an order to Messrs. Hoe and Co., 
printing machinery engineers of London and New York, 
for a larger and more complete newspaper printing machine 
than had ever before been attempted. The author was 
entrusted with the design of the engines and boilers, and 
with the arrangement and carrying out of the various 
mechanical details of the office, and has been thus occupied 
until the present year, when the whole has been erected 
and comainten- It is this printing machinery of which he 
proposes chiefly to speak ; and by the kindness of the pro- 
prietors of the Newcastle Daily Chronicle he is able to 
invite the members of the Association to see it in actual 
operation. In order, however, to bring before those who 
have not given special attention to the subject some idea 
of the advances made in recent years, and of the peculiar 
merits of the machinery specially to be described, he pro- 
poses, without entering into anything like a history of 
printing, to refer to printing machinery of more than one 
kind. This must be done hurriedly and imperfectly, owing 
to the largeness of the subject ; and-there are branches of 
the art which cannot even be touched upon, such as copper 
and steel-plate printing, lithography, chromography, calico, 
and wall-paper printing, &c. Nor, dismissing all such, 
would it be possible in any reasonable time even to outline 
the variety of machines infuse for letter-press printing alone ; 
still less to institute a comparison between the merits of 
the various machines employed at the present moment. 
The author therefore will merely make a general and 
imperfect classification of printing machines into three 
large groups, namely, platen machines, cylinder machines, 
and rotary machines. Of these the platen machine is one 
in which the paper is bought down as a flat sheet on a mass 
of flat-laid type; the cylinder machine is one in which the 
paper is wound on a cylinder, and pressed upon flat-laid 
type by the revolution of that cylinder; and the rotary 
machine is one in which the type is itself placed on the 
periphery of a cylinder, and with it revolves in contact 
with the paper, which is wound on another revolving 
cylinder. 

The author will dismiss in a very few words, for brevity’s 
sake, the consideration of the platen and cylinder machines. 
Each machine has special advantages and disadvantages. 
In high-class book printing it is of the greatest importance 
that the most perfect clearness should be obtained, and the 
very slightest movement of the type or paper during any 
period of their contact is of course fatal to the best results. 
Again, seeing that absolute perfection of level in type and 
tables is not attainable, and that a print taken on perfectly 
flat paper from an uneven forme would give a variety of im- 
pression objectionable for high-class printing, a process 

called ‘‘ making ready’’ is required, which consists in under- 
laying the sheet of paper to be printed with something to 
compensate for inequalities of surface in the type, so that a 
uniformly deep impression may be obtained. Bearing this 
necessity in mind, we can realise to some extent the extreme 
| importance of accurate ‘‘ register,’’ by which is meant that 
the two surfaces, so adapted to each other as to give at all 
parts uniform impression to a body so thin as a sheet of 
| paper, should meet, every time they come together, pre- 
cisely as they are arranged to meet and not otherwise. 
| Especially is this important when woodcuts or other illus- 


trations are embraced in the matter to be printed, secing 


| 








* Paper read before the Institution of Mechanical Engi- 
neers at Newcastle. 








that these require the most careful and accurate underlay 
and register to give a really good result. It is hardly 
necessary to say that, other things being equal, the greatest 
accuracy may be obtained by a perfectly flat impression on 
a perfectly flat and motionless table, and hence that tho 
platen machine in one of its many admirable forms should 
be used for the finest work. 

It is often, however of great importance, and especially 
in the case of periodical literature, that a rapid rate of pro- 
duction of copies should be obtained ; and it is further 
important that this reproduction should be secured with as 
small an expenditure as possible; and thus high finish and 
extreme accuracy must be somewhat sacrificed. As one 
must pass in steel engraving from the artist’s proof to the 
proof after lettering, so in letter-press printing one must 
pass from the platen to the cylinder machine. In tho 

— r machine both cylinder and type are moved during 
the progress of the impression, with the risk of slight 
variations in the simultaneous movement, and therefore 
some defect of impression; and with the further risk of 
less accurate register, and less perfect coincidence of the 
adapted surfaces. These risks are compensated and pro- 
vided for to a very great degree by many most ingenious 
devices ; but with every appliance and provision it is yet 
impossible to combine great speed of production with great 

accuracy and beauty of result. 

The third group of letter-press printing machines are 
formed by the rotary machines, in which both type and 
impression cylinders are employed, and in many of which 
newspapers are printed from continuous rolls of paper at a 
rate of production which a very few years ago would have 
been regarded as altogether incredible. One of the first 
and most important requisites for the efficiency of a quick- 
running rotary machine is the use of stereotype plates 
instead of ar If ordinary type were used, then, even if 
the difficulty of setting it in a circular form could be quite 
obviated, and if it were then so tightly bound in its place 
as by the pressure almost to elongate the type, yet the 
alternate action due to centrifugal force in one direction, 
and the pressure of the impression cylinder in the other, 
combined (if the type cylinder was horizontal) with 
the action of gravity on a weighty mass of type, alter- 
nately tending to open and close the arch into which the 
type must be built; these, with the jar and shake to which 
the movement of the machinery would necessarily sub- 
ject it, would involve extreme risk of the whole forme 
of type breaking loose. Besides, if the printing was done 
from a type forme, the whole edition must be printed from 
that forme, unless a duplicate forme was set up—an 
expense too great to be incurred; and the production 
would be proportionately slow. But by stereotyping, any 
number of duplicate formes can be obtained; and thus 
double printing machines, and many of them, can be 
employed simultaneously in printing the same paper. 

The fundamental requisite for rotary printing machinery 
may, therefore, be said to be the use of stereotype plates. 
The process employed in the production of stereotype plates 
is so simple, rapid, and inexpensive, the results are so 

absolutely perfect, and the multiplication of copies is so 
easy (a matter of the utmost importance), that it appears 
to the author any effort to overcome the difficulties referred 
to, as pertaining to the use of type, would be entirely mis- 
directed. 

Rotary machines for newspapers are made on two systems, 
in one of which the paper, in separate sheets, is supplied to 
the machine from a number of tables in succession, and 
printed on one side; it is then usually transferred to a 
second similar machine, to be printed on the other side by a 
second similar process. In the other form the paper forms 
a continuous roll, which is printed on both sides and 
separated into sheets by the action of the machine itself. 

In order to describe the machinery to the best advantage, 
it will be convenient first to give some account of the 
operation and arrangements of a newspaper oflice before 
presswork begins ; then to describe the printing machinery ; 
and thence to trace the paper to its delivery asa completed 
article. 

Without actually seeing it, it is difficult to realise the 
scene of activity presented in a daily newspaper office from 
nine or ten at night till the hour of publication; and the 
extent to which the most careful organisation and the most 
exact discipline and method contribute to achieve rapidity 
of execution without hurry, and an enormous accumulation 
of work without confusion. About nine o’clock at night, 
with the exception of a few repeated advertisements kept 
standing from the previous day’s issue, not a type of the 
paper has been set. There is a considerable accumulation of 
copy however, which is distributed in detached portions to 
a large number of compositors. The compositors work 
with great rapidity of movement, apparently indeed with 
great deliberation; it is found, however, that the best 
result is by no means necessarily associated with apparent 
rapidity. The detached portions of the earliest copy, on 
being set up, are brought together in the form of a part of 
a column. Slip proofs of this are taken from the type itself, 
in asmall hand press in the compositors’ room. ‘The slip 
is compared with the copy by readers in separate side offices, 
one reading aloud from copy with great rapidity and close 
regard to new sentences, capitals, stops, and verbal accu- 
racy, but apparently with the most entire disregard to the 
meaning conyeyed; and the other correcting the printed 
slip. The corrections (wonderfully few in number) are made 
in the slip; and it passes to another table for arrange- 
ment into columns, and then into pages. 

The first pages are usually advertisements; and as 
arranged they form a perfectly level sheet of type on a 
level iron table. There they are locked securely by screws 
and wedges into a frame, which enables the whole to be 
safely handled without risk of movement. As each page 
is completed, it passes to the stereotype room. There a wet 
sheet of a sp cies of papier macbé is laid over it, covered 
with a spongy blanket, and this i is pressed into the forme of 
type by beirg passed through a roller press, which insures 
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accurate contact with the surface and recesses of the type at 
every part. It is then covered with a somewhat elastic 
blanket pad, to retain contact and to allow the escape of 
steam, and placed in a powerful screw press, which is at 
the same time heated by steam. Ina very brief space of 
time the moisture of the papier maché is driven off, and a 
matrix of something like cardboard is produced, deeply 
indented by the type, and presenting the letters as we see 
them when printed. 

This papier maché matrix is bent into a circular form in 
one direction, and ‘placed in a mould having the required 
curve. This mould swings upon trunnions, and has a lid, 
tight at the sides and bottom but with an opening at top, 
which can be shut down and well secured to the case. 
When the mould is thus closed, with the paper matrix 
within it, it is placed in an inclined position on its trunnions 
and a ladleful of melted type is poured in. The metal 
almost instantly sets ; the mould is opened ; the casting is 
slightly swabbed with damp cloths, to correct the brittle- 
ness due to its heat, andis then removed to a sort of saddle 
furnished with planing appliances and revolving cutters. 
Here the edges are trimmed and bevelled ; and, if any large 
blank spaces exist, where the elasticity of the inking rollers, 
or the blanket of the impression cylinder, afterwards to be 
described, might produce an undesired impression, some 
extra cutting out of the centre of such parts is performed. 
The stereotype plate thus formed is then ready for the press, 
and passes by an hydraulic lift to the machine room, where 
it is placed on the machine. Any further number of casts 
from the same matrix, that may be desired, are made in the 
mean time, and follow in succession. 

While the first pages are being made up, stereotyped, 
and placed upon the machine, copy for the later pages is 
continually accumulating, in the shape of superabundant 
supplies of Press Association telegrams, a continual current 
of private wire despatches, transcripts of notes or telegrams 
from ‘‘ our own reporters,’’ stereotyped weather chart and 
forecasts arriving by train from London, leading articles, 
&c. A selection and condensation of these supplies having 
been made, and the copy distributed, a continual inflow of 
type, end repetition of the process already described, goes 
steadily on. As the time of publication draws near, the 
compositors work shorter strips than at an earlier part of 
the night, so as each to spend a comparatively short time on 
the latest news, and to set up the last columns with great 
rapidity. With the first pages of the paper there is no 
extraordinary press in the stereotype room; but with the 
last page the operation is timed to a second, and recorded 
for the manager daily. No expense is spared, and no 
expedient by which a moment can be saved is neglected. 
As a result it is on record that, from the arrival of the 
type in the stereotype room to the departure of four 
finished stereotype plates to the machine room, including 
all the operations described, only 25 minutes have been 
required, the secone and following plates requiring only 
three minutes each for their completion. 

As the stereotype plates are completed, they are attached 
to the cylinders of the printing machine, and secured firmly 
by their bevelled edges, by means of sliding cramps worked 
by screws. When the last plate is attached, the press is 
ready for work. The printing machine (see two-page 
engraving ptiblished with the present issue) at the 
Chronicle office consists of two type cylinders A,, Az, 
Fig. 1, 7{t. long, and 4ft. in circumference, on which the 
stereotype plates are fixed; and of two impression 
cylinders B,, B,, of equal length, covered with fine blanket 
over india-rubber, which serve to press the paper against 
the type. Each of the type cylinders is furnished with a 
train of inking and distributing rollers C C, composed of 
glue and glycerine mixed in certain proportions so as to 
insure the requisite tenacity and elasticity, and also a 
peculiar character of surface necessary to the proper dis- 
tribution of the ink. These rollers are driven by surface 
friction on the type cylinder, and have therefore a surface 
speed equal to that of the type cylinder. They have each, 
in addition to this rotary movement, a reciprocating or 
waving movement in the direction of the axis, so as more 
perfectly to distribute the ink. The inking rollers are sup- 
plied by means of an intermediate roller I from a ductor 
roller D working in an ink reservoir. The intermediate 
roller is alternately in rapid rotation, and nearly at rest, 
as it is made to oscillate at short intervals from contact 
with the inking rollers, which rotate very rapidly, to con- 
tact with the slowly moving ductor roller. The supply of 
ink to the ductor roller is regulated at short intervals 
along its whole length by means of many small adjustable 
thumb-screws, bearing upon a scraper placed close to the 
ductor roller ; an arrangement which results in giving an 
almost perfectly uniform supply at each part. . 

The roll of paper supplied to the machine of course varies 
in dimensions with the size of the paper to be printed. 
The largest rolls are 7 ft. long and 2ft. 6 in. in diameter, 
the weight of each roll being about 1300Ib., and the 
length four miles. Smaller rolls of 5ft. by 2ft. Gin. are 
also used. 

The roll of paper is prepared for the machine the day 
before, or several days before, by a damping process; in 
which it is unwound from its original roll, and re-rolled on 
another, after application of moisture to the extent of about 
four per cent. of its weight. In some printing machines 
cven for very high speeds, the previous damping process is 
omitted, and damping arrangements are attached to the 
printing machine itself. But, in the writer’s opinion, 
owing to the extreme rapidity with which the paper flies 
through the machine, however evenly the moisture may 
be supplied, it must meet the type in this case while yet 
glistening, so to speak, on the surface of the paper, rather 
than with the paper mellowed throngbout its substance, 
as it is by an interval of rest after damping. And the 
saving effected by omitting that separate process is so 
slight, that it will probably be thought that this disadvan- 
tage outweighs it greatly. ; . 

Lhe slightly damped roll of paper P, of the dimensions 





described, is, in the Newcastle Daily Chronicle office, 
lifted by an hydraulic crane on to two re very above the 
centre of the machine ; and a small weighted brake strap 
8 is applied, to prevent overrunning and to give uniformity 
of tension. The pressure of the brake can be regulated by 
the attendant at will. The end of the ribbon of paper is 
passed round a guiding roller, placed between the first 
type and impression cylinders A, and B,, and guided from 
them to the second type and impression cylinders A, and 
B,. The machine may now be slowly started; which is 
done by ordinary fast and loose pulley and shifting gear, 
the belt slipping somewhat as it moves from the loose on 
to the fast pulley, so that the starting is not absolutely 
sudden. The pull of the paper alone causes the revolution 
of the paper roll, which of course varies in size every 
moment ; the impression parts of the machine are however 
accurately geared together, so as to preserve the most 
exact register. An ingenious apparatus is fixed on the 
machine for the adjustment of register The passage 
between the first type and impression cylinders A, and B, 
prints one side of the paper; and the passage between the 
second type and impression cylinders Az and Be, the other 
side of the paper being turned to the type, prints the 
reverse side. The second type cylinder Az is of exactly 
the same size as the first; but the second impression 
cylinder Bz is made three times the size of the first, and 
runs at one-third the number of revolutions. The reason 
for this arrangement, which is one of the peculiarities of 
the Hoe machine, is as follows. The newly printed surface 
of the first side of the paper comes in contact with the 
blanket of the second impression cylinders, while the second 
side is being printed ; and the ink being perfectly fresh and 
slightly wet, a small portion of it adheres to the blanket. 
The continual succession of sheets by degrees accumulates 
so much ink on this second impression cylinder blanket 
that it begins to part with some of it to the paper, so as to 
disfigure it; and the blanket must then be reversed or 
changed. If the impression cylinder was the same size as 
the type cylinder, the printing of about 50,000 copies would 
necessitate a change of blanket and a consequent loss of 
precious time. Therefore, to diminish this ‘‘ set-off,’’ as it 
is called, the diameter is increased three times ; and thus, 
with the aid of some drying on the blanket itself, 250,000 
copies can be printed without change of blanket. 

When the paper is thus printed on both sides, the still 
continuous web passes to a third pair of cylinders E E, of 
equal] diameter with the type cylinders, which are employed 
to divide the separate papers transversely from the con- 
tinuous web. A very ingenious arrangement here comes 
into play. One of the cylinders is provided with a fixed 
serrated knife F, anda pair of slightly projecting slips of 
wood running its length. These slips of wood are pressed 
outwards hy means of springs behind them; so that, as 
these come round, the paper is caught and held for a frac- 
tion of a second (although not arrested in its course) by 
these strips bearing against the other cylinder. At the 
same moment the serrated knife, which had been as it were 
ensheathed between the slips of wood, passes through the 
part of the paper held between the two grips described, 
into a narrow groove in the other cylinder: and thus, 
without straining the web, the knife nearly but not quite 
severs the paper in the direction of its width. The roll of 
paper is still continuous, ,by reason of several small un- 
severed intervals, but it is so weakened that a slight pull 
will complete the severance. The continuity is however 
preserved for a brief interval of time, and the paper is led 
into an arrangement of lightly touching tapes, intended to 
convey it into its next position. 

This next position is on a combined gathering and folding 
cylinder G, of larger diameter than the impression cylinder, 
but running an equal number of revolutions, and therefore 
at a higher surface speed. The tapes leading to this 
cylinder have the same accelerated speed. The consequence 
of this arrangemnent is that, when the forward edge of the 
web of paper is pressed between the cylinder and the tapes, 
a strain due to the accelerated speed is applied, and the 
severance of the separate sheets at the nearly severed part 
is completed ; while in addition a regulated space of a few 
inches, representing the difference in circumference between 
this gathering cylinder and the type cylinder, is left at the 
end of each sheet. In this space the grippers of the 
gathering cylinder have room to operate. The rate at 
which the papers are delivered, upwards of five each 
second, is too great to allow each to be deposited on a 
board singly by reciprocating fliers ; and therefore if it be 
desired to deposit the sheets open, that is to say unfolded, 
they are gathered on the combined gathering and folding 
cylinder ; which is also a peculiarity of the Hoe machines. 
If this cylinder be arranged to act as a gathering cylinder 
only, it receives and retains a shect at each revolution, 
until 5, 6, 7, or any predetermined number, are collected, 
one above the other, upon it. The accumulation being 
complete, the points of a series of switches, during the 
passage in front of them of the space Letween the ends of 
the sheets before referred to, are quickly rocked into 
grooves round the cylinder ; and so run beneath the sheets 
and direct them off ina body to the fliers, which deposit them 
onatable. If two papers are printed side by side, as is 
usually done, a longitudinal cutting arrangement is also 
required. This consists of a circular cutter H revolving 
in a closely fitting recess of the cutting cylinder while the 
paper passes between the two. 

If however the papers are to be deposited folded, a sepa- 
rate folding machine is attached to the frame of the print- 
ing machine ; the gathering arrangement of the combined 
gathering and folding cylinder is thrown out of gear, and 
the folding arrangements set in action; and the combined 
cylinder becomes the first piece of mechanism of the folding 
machine. The folding arrangements of this cylinder consist 
of a flat double-edged revolving folding blade K, which 
rotates intermittently in its own bearings, near the surface 
of the cylinder. This blade when at rest lies flat with the 
periphery of the cylinder, and with its holder forms as it 





were a continuation of it. Its position in the cylinder is 
nearly opposite to that of the grippers, so that the centre 
of a sheet held by the grippers will overlie the leading edge 
of the folding blade. In the folding machine, close to the 
gathering cylinder, a pair of folding rollers R are located ; 
and, as the gathering cylinder revolves with a sheet upon 
it, and the folding blade comes up to these rollers, the 
blade is caused, by the action of a cam L, to make a rapid 
semi-revolution in a direction opposite to the motion of the 
cylinder. The position and shape of the cam are such that 
the leading edge of the blade, in rotating and while pro- 
truding from the cylinder, describes approximately a hypo- 
cycloidal curve, the effect of which is that the blade enters 
the sheet neatly between the folding rollers, and with- 
draws again. At the same instant the grippers release the 
forward edge of the sheet, and it is drawn backwards ; 
while the rear end is drawn forward by the folding rollers, 
and thus the first fold is given, and the gathering cylinder 
becomes so far clear for another paper. The folding 
rollers are set up against each other, and held in that 
position, by springs, so as to introduce some elasticity in 
the hold upon the paper. 

When the beginning of the doubled paper passes out of 
the first folding rollers R, it meets with a switch arrange- 
ment 8, which diverts every alternate paper upwards or 
downwards into a position whence it 1s carried by one or other 
of two second series of tapes to two second pairs of folding 
rollers R; and R,, with reciprocating blades. From these 
it takes its second fold, and finally passes into new guiding 
tapes, so timed and so arranged as that two folded papers 
are laid down together by each of four sets of reciprocating 
fliers M on one of four tables; each movement of a flier 
thus representing the completion of eight papers. There 
is a counting arrangement attached, by which not only can 
the number printed be registered, but they are even 
delivered automatically in counted parcels or quires. The 
production of a machine, such as described, is about 20,000 
perfected copies per hour. The Newcastle Daily Chronicle 
office is arranged for five suc machines, although only one 
has been yet delivered. When the papers have been 
delivered by the machines, they are conveyed by boys to 
the despatch-room hoists, and are there rolled in definite 
numbers and secured in previously addressed wrappers ; to 
be finally despatched to various trains, or in conveyances, 
as required. 

The Chronicle office contains a variety of hydraulic 
machinery supplied by Sir W. G. Armstrong and Co., and 
comprising three hydraulic lifts, two hydraulic cranes, and 
one hydraulic hoist. Thus the paper need never be lifted 
by hand until it is ready for the despatch department, 
where it is usually divided into such parcels as nay be con- 
veniently handled. The cranes are arranged to supply 
paper to two machines, and there are two lifts to supply 
the despatch department, so that one can be filled and the 
other emptied simultaneously. The cranes and hoists are 
arranged to run their chains out without the usual counter- 
weight, so that only the weight of the hook and of parts of 
the chain need be dealt with in hooking on or off. The 
working of the hydraulic machinery is all that can be 
desired. Extraordinary precautions of various kinds are 
adopted in the way of duplicate appliances, in case it should 
be necessary to effect repair or alteration to any part. 
Any one of three boilers, for instance, can be used for 
either of four separate large engines, either of which 
can be made to work either of two lines of shafting, and 
so on. 

Amongst the advantages pertaining to the use of the 
printing machine here described may be mentioned, first, 
its enormous production; next, that the web perfecting 
machine, as compared with the old form of rotary machine, 
which will also be seen in operation, saves not only time, 
but also a considerable percentage of wasted paper, due to 
the imperfections of hand feeding ; next, that it is suitable 
at once for the largest size of paper printed and also for 
various smaller sizes (the folding machine being made 
telescopic, so as to suit differences of size) ; next, that it is 
remarkable for the clearness of its impression; and, lastly, 
that from its steadiness and uniformity of pull, the lightest 
paper may be employed. 

In conclusion, the writer has pleasure in recording his 
thanks to Messrs. Hoe for their great courtesy and kind- 
ness in furnishing him with drawings, and explaining many 
details which he would otherwise have found it very difli- 
cult to put before the meeting. Still more does he feel it 
to be a pleasure and duty to express his thanks to the 
proprietors of the Newcastle Chronicle, and to Mr. R. B. 
Reed in particular, for assistance afforded in compiling and 
illustrating the paper. 








A New CABLE TO Mexico.—A contract recently con- 
cluded by General Grant, representing the International 
Ocean Telegraph Company, with the Mexican Government, 
authorises the laying of a submarine cable from the United 
States, by way of Cuba, to any point on the Mexican coast 
except those places covered by the contract of the Mexican 
Cable Company. The new company is authorised also to 
build land lines from the coxst to the Pacific, and from any 
point on its lines to the City of Mexico. Liberal concessions 
in regard to using Government lands, and appropriating 
those belonging to private persons, are made to the com- 
pany. The company agrees not to charge more tian 25 
cents per word between Cuba and the Mexican coast, and 
not more than 5 cents per word over its land lines within 
the Republic of Mexico, without regard to distance, for 
messages destined for foreign countries. Government 
messages are to be sent to and from the capital at a reduc- 
tion of 25 per cent. from tariff rates. Construction material 
may be imported free from duty and taxes, and the capital 
stock ef the company is to be free from taxes for forty 
years. Arrangements have been completed for laying the 
cable between Cuba and the Mexican coast without delay, 
and work on the land lines will be commenced shortly. 



























































































99 
<3 


6 





ENGINEERING. 








({Seprr. 2,1 88 I. 








DISTANCE POSTS AND GRADIENT POSTS 
FOR RAILWAYS. 
IXDEPENDENTLY of the Board of Trade rule, directing 
that distance posts and gradient posts be placed along 
the line of every new railway opened for traffic, it is 
obviously important that such posts should be main- 
tained, for purposes of reference, to afford facility in 
furnishing returns and reports, and for fixing the posi- 
tion of points on the line without the necessity of frequent 
and laborious remeasuring. 

The distance posts in general use are wooden posts 
placed at every quarter mile, having the number of miles 
from the commencement of the railway painted on every 
fourth post, and the fractions }, $, and } painted on the 
others respectively. Such posts require frequent renewal, 
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are eas.ly st lon for firewood where fuelis scarce, and the 
mileson which three-fourths of them are situated can only 
be fixed by waiting to observe the number oneach fourth 
post. When, as in some cases, both the number of the mile 
and its fraction are painted on the posts, the numbers 
are too small to be plainly distinguished from rapidly 
passing trains. It is frequently necessary for railway 
officials, while travelling by train, to note the position of 
some point or defect on the line with referance to the 
nearest distance post, and it is, therefore, practically 
important that the distance posts should be of a dis- 
tinctive character. To fulfil the above conditions Mr. 
A. J. Hamilton Smythe, of the Midland Great Western 
Railway of Ireland, designed the distance posts shown 
by the annexed engravings. 

In these distance posts the fraction of the mile is shown 
by the shape of the number plate, th» mile-post plate 
being a square, and the quarter, half, and three-quarter 
mile-pcst plates being respectively one-quarter, one-half, 
and three-quarters of a square. The number of the 
preceding mile is painted distinctly on each. The plates 
require a minimum of labour to make, and involve no 
waste of material in cutting out. They are cut from 
squares of plate iron measuring 15 in. in the side, and 
are ,\,in. thick. They arerivetted to the bottom flanges 
of 7 ft. lengths of worn-out Vignoles rails. The posts 
are sunk 2 ft. or 3ft. in the ground, and painted white 
with black figures. The inclusive costs of these posts, 
as placed along over 200 miles of railway by Mr. Hamil- 
ton Smythe, was about 7s. each. it ks 

The advantages claimed for the iron gradient post 
shown in the engraving are its durability, and the greater 
distinctness than usual of the indicating numbers, ob- 
tained by the omission of the words “ one in” and “ hori- 
zontal,” the latter being replaced by a horizontal black 
line, which is equally expressive, more distinct, and 
cheaper to paint. 


BUCKNILL’S HYDRAULIC RAILWAY 
SIGNALS. 

Carrain F. BuckniLi, of the Royal Engineers, has 
lately patented a plan of actuating switches and signals 
on railways by means of an ingenious arrangement of 
high and low hydraulic pressure pipes filled with a non- 
freezing liquid, such as a mixture of glycerine and water. 
Former inventors of hydraulic arrangements for actuating 
railway switches and signals proposed in their specifica- 
tions to have a separate pipe or pipes for each switch or 
signal, and it is new to’employ a single high-pressure flow 
and a single low-pressure return pipe to go the round of 
a number of switches and signals, and with a cock or 
valve at each signal or switch actuated by a draw wire 
from the signal-box. 

The flow from the return pipe is caused to actuate a 
tell-tale in the signal cabin, so that the man on moving 
a lever can see that the hydraulic cylinder in connexion 





Captain Bucknill also describes in his specification an 
automatic block signal apparatus which no doubt would 
work ; but we think inventors may rest assured that at | 
all events in England no railway engineers will be | 
satisfied to replace a watchman with eyes to note the | 
tail lights of every train that passes his post, by any | 


The Tables of results given in ENGINEERING, November 
8, 1879, by Mr. Longridge, in making a comparison of 
different oil boxes, show very small consumptions, and in 
order to prove the assertion [ have made above on behalf 
of mineral oil, | will complete the Tables in the following 


| way, adding results obtained with Beissell’s box on Russian 


railways using exclusively mineral oil. 
— 
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The merit of the former part of Captain Bucknill’s 
patent appears to us to consist in the fact that it accom- 
modates itself to nearly all the existing plans of inter- 
locking gear, &c., and that it is practical and simple in 
its details will be seen by the illustration. 

Fig. 2, annexed, is a section of an ordinary signai 
cabin, fitted up with the hydraulic gear of which A is 
the accumulator, W the weight lifted by it; P is a hand 
pump, the inflow to the cistern of which is connected by 
the pipe J to a funnel tell-tale F. The pipe a supplies 
the accumulator from the pump, and the pipe d returns 
the fluid from the various cylinders, and terminates by a 
bend over the funnel F, thus forming a tell-tale, the 
flowing of the liquid indicating whether the apparatus is 
in working order at each operation. The lever L is 
used to operate switches and signals at a distance, and 
is connected by wires or otherwise with the hydraulic 
cylinder at the distant station, the connexion being 
shown in the drawing. Fig. 1 shows the arrangement 
applied to a simple type of station, only half the points, 
&c., being shown. In this figure P is the pump, A the 
accumulator, H® and Hs! are two hydraulic cylinders in 
the signal cabin, actuating the distance signals s; the 
hydraulic cylinders Ha, H4 actuate the points aa’ and 
46’. The three dotted lines passing from the signal 
cabin as far as H+ show the lines of pipe and wire, the 
latter being indicated by the outer dotted line, the high- 
pressure pipe by the middle, and tha low-pressure pipe 
by the inner dotted lines. A section of a hydraulic 
cylinder is shown in Fig. 3, which also shows the arrange- 
ment of valve, and the mode of enclosing the whole 
mechanism to protect it from dirt and dust. 


ngement where this action is necessarily 








OIL v. GREASE. 

To THE Epiror oF ENGINEERING. 
S1rn,—Having followed with interest the discussion on 
the above question which took place some time ago in your 
pages, I beg to trespass on your valuable space in order to 
say that during late years the extensive use of heavy mineral 
oils has really proved a complete success for car oiling, 
so that these oils soon will certainly supersede grease even 
in England, as they have already done on the Continent. 
In the first place the question of economy of lubricating 
material seems to be settled in favour of oils, and of these 
mineral oil gives the smallest consumption ever on record. 
ENGINEERING, vol. xiii-, p. 95, gave for Blackburn’s lubri- 
cator running against Beuther’s box the following figures : 

Pints per 
Box. 
Blackburn’s lubricator, 80,807 miles run, used 72 
Beuther’s patent box, 80,807 _,, “ 1} 
The boxes being under trial from January 17, 1870, to 








therewith has acted in the desired manner, 


January 31, 1872. ! 
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train a ; 17 $413 ,, “ 
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TABLE II.—Cost of Lubrication at 3s. per Gallon of 
Oil, or Za. per Cwt. of Grease. 








Cost per 10G0 Miles 


c st per 1000 Miles. 


| Miles per Hour. 


| @ d. 


Grease box, express train 34 | 8.0000 
goods ‘a «- 17 | 5.7600 
Sidebotham’s express ,, 


* goods - - 
Beuther’s Metropolitan Railway 
Beisell’s Rassian railway 





0.0156 


28 | 0.0312 


In comparing the above results it is well to mention, as 
stated by Mr. Davis in reply to Mr. Longridge’s above-men- 
tioned letter, that the Beuther boxes were running on the 
Metropolitan Railway under very favourable conditions, 
there being practically no dust and nosun heat, but a nearly 
equal temperature all the year round, alsothe runs had 
only short stops, the trials extend over but four boxes, it 1s 
true, during 6} years, in which time the car was lifted three 
times ; the fact of these four boxes running in four-wheeled 
trucks, mears that they had only moderate strains on 
them, so that they could stand two years’ work without 
repairs. 

The Sidebotham’s and grease boxes in Egypt were 
running under heavier conditions, the sandy roads, the 
high temperature in summer, and the long distances ran 
under inexperienced control, all this combines to make the 
trial a more severe one. The Beissell boxes in Russia 
(where several thousands of them have been running a few 
years) work with cheap mineral oil called ‘‘ oleonapthe’’ at 
variable speeds from 15 to 30 miles per hour. In summer time 
they run on very dusty and sometimes bad roads, in winter 
on hard frozen track, and in snowstorms ; the temperatures 
vary in the year from —30 deg. R. to +30 deg. R. The 
boxes are also certainly running under not very careful and 
skilled workmanship and on long distances, over 300 miles 
in one direction per trip, with stops from every 25 miles 
down to 6 miles, therefore under the heaviest conditions of 
the systems in question. 

For this reason it might be fair to say that if such 
economy in oil, as by Table, can be made under circumstances 
as described, cost of lubrication in oil axle-box is now-a- 
days out of the question, inasmuch as the amount is only 
a few pence per year and per car. 

If the economy in locomotive fuel on the Egyptian rail- 
ways with oil-box trains by reducing friction to 314 per 
cent. against grease boxes, is stated to be noticeable, no 
worse results are to be expected from Beissell’s mineral oil 
box. The trials made in a view of ascertaining the amount 
of fri¢tion of these boxes gave results recorded in the follow- 
ing Table, this showing as much as 33 per cent. less friction 
than grease bexes, under 10-ton freight cars in starting, 
and 28 per cent. in slow running. 

Why therefore are oil boxes not in a more extensive use 
on English railways, where economy is one of the most 
serious questions and so mach discussed of ? 

To settle this question, a letter was addressed to your 
valuable paper, November 28, 1878, by Mr. Davis, wherein 
he refers to the difference of conditions under which Side- 
botham’s and Beuther’s boxes were tried. Mr. Davis says, 
as the oil cannot escape any way in Sidebotham’s box, 
why ‘“‘should Beuther’s box use less o'l under similar con- 
ditions?’ It is not stated what was wrong in Beuther’s 
boxes, but ‘they are said to have given worse results than 
Sidebotham’s. It seems that in Russia, where Beuther’s 
box had been introdaced in a great style, it has equally 
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ANGA S’S PARALL EL MOTION. To THE EDITOR OF ENGINEERING. 
Srr,—Permit me briefly to reply to Mr. West’s answer 
= | to my letter in your issue of the 19th inst. 
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lo-t credit and given trouble, mostly by the brass bearings, 
which by their form, after a certain amount of wear, give 
way in the middle, the very weak part of the brass being 
exposed to the full load, so that the latter cannot be any 
more equally divided over the journal. But nothing has 
lxen stated about the loss of oil. 
Trial Results showing Power to Start 10-ton Freight Car 
with Grease, and with Beissell Bores on Level. Cars 
had been running Three Months before Trials. 
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I continue then to say, that any 
bottom will lose less oi] than others 
rings and other joints be in equal conditions. 
obvious that common dust rings, made from wood or so 
with felt or cloth lining, working in grooves which are not 
milled out, besides generally leaking, will pump out the box 
hy-and-by, as the axial play of such rings in their grooves 
throws out a portion of the oil at each play, another portion 
being taken by the centrifugal action round the axle. 
Therefore, Beuther’s box with a superior dust ring ina 
milled groove and with a double bottom keeps oil very well 
so far, and Sidebotham’s seems to be ata disadvantage. 
But on the other hand, the movable brass of Peuther’s 
box is not in a certain way a help, as its movements ask for 
a far more elastic joint. Then also it is true that the 
whole fitting up of Beuther’s box is not so well calculated 
for a monshik’s or a fellah’s mechanical skill in handling 
it; Sidebotham’s and Beissell’s are much simpler things. 
The latter box has even no double bottom and a very 
movable brass, so that there can only be one reason to 
account for its greater economy; a dust ring of such 
qualities that not only is the play of the movable brass 
fully allowed for, but also that no loss of oil and no entrance 
of dust and water can take place. The very desideratum 
of a well-proportioned movable brass is here properly 
arrived at without a drawback on the dust ring. 

Finally, simplicity in manipulation, solidity and dura- 
lility of the composing parts have a general and great 
influence on the economic use of oil. Each of the parts of 
the box may prove the reason for stopping the car for box 
repairs, and the latter are known to waste sometimes more 
oil than months of tervice may want. On this account 
Beissell’s box is said to surpass the existing boxes, and it is 
stated that of 3000 boxes in regular running, there has not 
been one failure or loss of bolt, or nut, or top cup lid, or 
oiling parts, or any part of the box in the course of several 
years’ hard service in Central Russia. Being afraid of 
having trespassed too far on yoar valuable space, 

I remain, Sir, yours truly, 
Koorsk, August 13, 1881. Kopexke. 
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PARALLEL MOTION. 
To THE Epiror oF ENGINEERING. 
S1r,—Enclosed I send you an outline drawing of an 
almost absolutely correct parallel motion specially applic- 


able to inverted, direct-acting engines. The motion is a 
modification of that used on grasshopper engines, but the 
path of the point C,instead of being a circular arc, is approxi- 
mately a straight line. This is obtained by carrying the 
centre C on the system of jointed levers E F, F G,and EH, 
| which constitute, as will be seen, a Watt’s parallel motion, 
| If now the rods CA, AB, and AD are so proportioned 
| that CA?=A Bx AD the point B will move in what is to 
all intents and purposes a straight line. 

The advantage of this, as of all other similar gears, is 
that the efficiency of the mechanism is increased owing to 
the much smaller frictional resistances of a linked parallel 
motion than of motion bars. Diagram, Fig. 3, shows the 
varying pressure upon the motion bar of the high-pressure 
engine of the ss. Lord Jeffrey, Fig. 2, showing the corre- 

| sponding indicator diagrams. The weights of the moving 
parts were neglected when drawing diagram, Fig. 3. If 
they had been taken into account the mean pressure 
|on the motion bar for the downward stroke would have 
been slightly increased, whilst for the upward .stroke it 
would have been decreased. The pressure in each case 
would have been less at the commencement and greater at 
the end of the stroke than is shown by the diagram. The 
horse power required to overcome the frictional resistance 
would not, however, have been much affected. 

By working out the motion bar pressure diagram it will 
be found that 6.18 indicated horse power is required to 
overcome the frictional resistance at the high pressure 
engine motion bar. (The coefficient of friction is taken 
at .06). Assuming that the low-pressure engine gives the 
same results we find that 12.36 indicated horse power is 
required for the whole engine. This in a fairly economical 
engine is equivalent to a consumption of about 600 lb. of 
good coal per day of twenty-four hours. 

The greater part of this waste of power may be prevented 
by using some form of parallel motion. The great disad- 
vantage of all those at present in use is either that the 
point B makes some considerable deviation from the 
straight line, owing to the fact that the motion is only 
approximately accurate ; that some point or other than B 
must work in motion bars which will of course toa great 
extent outweigh any advantage to be derived from the use 
of the gear ; or that the system of rods necessary to guide 
the point B is so complicated as to be inapplicable to ordi- 
| nary engineering work. Asan example of the first short- 
| coming we may take Watt’s parallel motion on the grass- 
| hopper engine motion; as an example of the second we 
| have Scott Russell’s parallel motion; and as an example 
| of the third Peaucellier’s straight line motion. The parallel 
| motion described in this letter is, however, almost abso- 
| lutely correct, it does not depend on the truth of any 
motion bars, and it is not complicated. 

In conclusion I beg to state that the sketch is not 
intended to show the relative strengths of the various 
parts but merely to illustrate the verbal description given 
above. I remain yours truly, 

Wm. Moore Anaas. 

Imperial College of Engineering, Tokio, Japan, 

May 26, 1881. 

















Port Sarp.—It appears that 2499 ships entered and 
cleared at Port Said last year. 











It is a fact that although the roads are unnecessarily 
wide yet jostling at angles must and always will take place 
at top, turn, and bottom of present incline. As to general 
scheme I thought I[ clearly admitted its simplicity, and to 
a certain degree its advantages, were it not that the whole 
is crushed by its impracticable gradients. 

As to “0. C.8.’’ I can only say that I took length from 
his plan with utmost care and divided same by height. 

Yours faithfully, 
HENRY BLACKBOURN. 





To THE EDITOR OF ENGINEERING. 

Srr,—Will you allow me, as being only too familiar with 
this station, a word in reply to Mr. West, and in reference 
to his plan which I was glad to see published. 

The essential feature of the plan, which is common to the 
second premiated design and in a great measure to the 
third, is that the whole of the present approach and build- 
ings is maintained, a duplicate block of buildings being 
added alongside the present one (with a tower, I believe, 
also) and a new exit being provided opposite Moorfields. 

Now in the first place, if this was all the directors 
wanted, they ought to have made their minds up on it 
twelve months ago; if they cannot decide whether or not 
the present approaches are good enough for Liverpool with- 
out Sir John Hawkshaw’s advice, they are not fit to adini- 
nister the company’s affairs, and if they did make up their 
minds on this point they ought to have told the competitors, 
though certainly it would have seemed a feeble performance 
to give 15001. in prizes for plans of a simple alteration which 
any draughtsman in their own office would have been com- 
petent to design for them. 

In the second place I would say that though Mr. West 
may be able to defend his scheme as it appears on paper, no 
one who had travelled as much as some of us do by the 
Southport line would have dreamt that the company would 
allow the present approaches to remain in case of any 
alteration to the station. They form one of the main 
grounds of tke extreme unpopularity of the company with 
their thousands of contract ticket-holders and their other 
passengers here, and the natural conclusion from the ad- 
vertisement was that they were about to meet the long 
standing outery about Tithebarn-street. Anyhow the com- 

tition is over, and what we want to know (and perhaps 
Mr. West will tell us) is—will Mr. West’s plan be carried 


out ? 

If so it will be a good day for the new Cheshire Lines 
Railway to Southport. I enclose my card. 

I am yours obediently, 
LIVERPOOL. 

P.S.—I hope none of my remarks will be taken as reflect- 
ing on Mr. West. His business of course was to gauge 
the probable wishes of the directors, and I highly respect 
his judgment, but I think the conduct of this business by 
the directors merits the attention both of their share- 
holders and of the public of Liverpool. 








CONDENSING v. NON-CONDENSING 
ENGINES. 
To THE EDITOR OF ENGINEERING. 

Srr,—In the July 1st number of your valuable paper 
you published an article on Condensing v. Non-condens- 
ing Engines, and mention that the name of the expert 
making the test was not given in the report. I would say 
that the test above mentioned was under the charge of 
Mr. John W. Hill, one of the most competent engineers we 
have in this country for such a test. And in the report 
now before me, of which you have given a correct copy, 
Mr. Hill’s name appears in two portions of the printed 
matter. The entire records of the test show that a vast 
amount of labour was bestowed on all the details. The 
portion of the test open to criticism is the employment of 
a water meter to measure the condensation water. The 
water pressure in the mains, from which the water passed 
to the meter to be measured, varied from 0 to 150lb. 
per square inch, as I am informed by one of the exhibitors. 
Therefore it is almost an impossibility to so construct a 
water meter as to be reliable under such conditions. It 
would be inferred from all the data, and knowing the con- 
ditions, that the water required for condensation was not 
accurately known. For the infurmation of your readers, 
I would state the report can no doubt be obtained from 
Mr. James Barclay, Cincinnati, Ohio, U.S.A. I desire to 
ask you through the columns of your paper of whom, and 
at what price, can the various reports of Mr. Neil McDou- 
gall, Chief Engineer of the Boiler Insurance and Steam 
Power Company, Mr. Michael Longridge, Chief Engineer 
of the Engine and Boiler Insurance Company, and Mr. 
Lavington E. Fletcher, Chief Engineer of the Manchester 
Steam Users’ Association, be obtained. 

Iam very desirous of obtaining the printed reports of 
the engineers above mentioned if they can be secured. 

I am very respectfully yours, 
GARDNER C, JIAWKINS. 

36 and 38, Oliver-street, Boston, U.S.A., 

July 23, 1881. 

[The reports respecting which Mr. Hawkins inquires 

are not published for sale.—Eb. E.] 





GRAVITY MERCURIAL CONTACT 
MAKERS. 
To THE EDITOR OF ENGINEERING. 
Str,—In reference to Messrs. D. and G. Graham’s letter 
of last week I beg to state that my “‘air-tight gravity 
mercurial contact’’ was designed along with my ball 
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tact on June 18 last, and explained to Mr. Swan at New- 
castle on June 20. Working drawings were made out by 
me in London on July 10, and sent to Mr. James White, 
optician, Glasgow, who made a working model, for which 
he supplied the mercury. This model I exhibited and 
explained toa meeting of Royal Commissioners on Mines 
on July 21, and to Mr. W. Preece, F.R.S., on July 22. 
Iam, &c., 
ANDREW JAMIESON. 
College of Science and Arts, Glasgow, Aug. 31, 1881. 





NOTES FROM THE SOUTH-WEST. 

Newport (Alexandra) Dock Company.—The half-yearly 
meeting of the Newport Alexandra Dock Company was held 
in London on Saturday, when a dividend was declared of 
8s. per share on the first, second, and third preference 
shares, and 4s. on the ordinary shares. 

Newport.—The iron and steel trades of this locality have 
not presented any striking change during the week. There 
has been a fair amount of steadiness at the works, while 
further clearances have been made of parcels for exporta- 


tion. In the coal trade there is still a great deal of brisk- 
ness, and the clearances again show a good total. A little 
pressure has been noticeable in individual cases. Prices 


keep firm, more especially for forward delivery. There is 
it moderate inquiry for house coal. Coke, however, con- 
tinues dull. In iron ore there is no change. 

Cardiff.—No change of any importance is observable in 
the steam coal trade. The shipments continue to showa 
good average, while taking prices all round there does not 
appear to be any material weakness. It is true that there 
are certain descriptions which are obts ainable at slightly 
lower figures, but it is considered only a temporary state of 
things. There is an average inquiry for iron ore, with, 
however, no perceptible movement in prices. There con. 
tinues to be a fair number of orders and inquiries for iron, 
but the clearances have not been large during the week. 








FROM SOUTH YORKSHIRE, 
SHEFFIELD, Wednesday. 

Coal and Iron Company (Limited).—The shareholders 
in this company, after a series of years in which they have 
received no dividend, in consequence of the depression of 
the iron and coal trades, will receive with satisfaction the 
news that the directors now find themselves able to recom- 
mence the payment of a dividend for the past year at the 
rate of 2 per cent per annum, on the A and B ordinary 
shares. The last dividend was paid in 1877. 


Henry Briggs, Son, and Company (Limited).—The 
annual general meeting of the shareholders of the above 
company was held on Thursday, Mr. H. Currer Briggs 
presiding. The chairman moved the adoption of the report 
and balance sheet, and the payment of a dividend of 2} per 
cent. (being 6s. 3d. on the A shares and 4s. 3d. on the B 
shares). Mr. H. Broadbent, one of the directors, seconded 
the motion, which was unanimously carried. The two 
retiring directors, Messrs. W. G. Jackson and S. L. Tonge, 
were re-elected, and so was the retiring auditor. 

Proposed Diversion of the River Hull.—The report 
drawn up by Mr. J. Wolfe Barry and the Hull borough 
engineer (Mr. J. F. Sharp) with respect to the above 
scheme, has been presented to the Beverley and Barnston 
Drainage Commissioners and the Hull Corporation. The 
report suggests the diversion of the River Hull into the 
Humber at Marfleet, by means of a new outfall cut, and 
the conversion of the river where it flows through the town 
into a floating harbour, about three miles in length. The 
scheme also proposes the widening and deepening of the 
present channel of the River Hull, and the construction of 
a lock at the lower end of the Old Harbour, by which the 
existing outlet to the Humber would be maintained and 
vessels of light dranght would be able at any state of the 
tide to leave the float, whilst at high tide vessels drawing 
as much as 21 ft. would be accommodated. Details of 
further improvements are also given inthe report. The 
cost of such a gigantic scheme, as may be imagined, is con- 
siderable. The estimate, at present, of the land and works 
is 440,000/. 


NOTES 








TUNNELLING Mont Bianc.—The French Government 
has for some time past been contemplating the construction 
of a great railway tunnel in order to bring Paris and the 
northern parts of France into more direct communication 
with Italy than is afforded by the existing tunnel through 


Mont Cenis. The projects proposed include a tunnel 
through Mont Blanc, and another through the Simplon, 
or the Great St. Bernard. The last of the three has found 


very few friends, but it appears likely that both the former 
projects will be carried out. The projected Simplon tunnel 


is 60.719 ft. in length, while that through Mont Blanc is 
44,292 ft. Comparing these with the other Alpine tunnels, 

we find that the Mont Cenis is 40,093ft., and the St. 
Gothard 48,952 ft. long. ‘The Simplon would, therefore, 
be the longest of all; but this is compensated for by the 
fact that it is ata much lower level than the rest, the 
entrance at Brieg being only 2333 ft., and that at Iselle, 


above the sea level. The entrances to the Mont 
Blane tunnel, on the other hand, would be 3345ft. at 
Montquart, and 4215 ft. at Entréves, above the level of the 
The Bardonnéche entrance to the Mont Cenis tunnel 
is 2970 ft., and that at Modane 3799 ft. above sea level; 
while in the ease of the St. Gothard tunnel, the northern 
entrance at Goeschenen is 3638 {t., and the southern at 
Airolo 3756 ft. above the level of the sea. Thus, the Mont 
Cenis tunnel is shorter, but 330ft. higher than the Mont 
3lanc, while the Simplon would be almost half as long 
again, but would be about 10,000 ft. lower. 
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NOTES FROM THE NORTH. 
Guaseow, Wednesday. 

Glasgow Pig-Iron Market.—On account of the holiday 
in connexion with the royal review at Edinburgh last 
week, there was a perfect blank in the Glasgow pig-iron 
market on Thursday and Friday. When business was 
resumed on Monday there was some dulness, and at one 
time prices receded to the extent of 6}d. per ton, buta 
recovery was subsequently made to the extent of 1d. per 
ton. There were transactions during the forenoon at from 
46s. down to 45s. 8d. cash, and 45s. 10d. one month, and at 
the close there were buyers at 45s. 8d. cash and 45s. 10d. 
one month, with sellers very near. A rather large amount 
of business was reported in the course of the afternoon 
at from 45s. 9}d. to 45s. 10}d. one month, the market 
closing with sellers wanting ‘5s. 94d. cash and 45s. 10d. 
one month, and buyers offering }d. per ton less. Yester- 
day’s market opened in the forenoon steady, and a pretty 
large amount of business was transacted at 45s. 9}d., 
i5s. 9d., and 45s. 10d. cash, and at 45s. 10jd., 45s. 11d., 
and 46s. one month ; and subsequently sellers accepted down 
to 45s. 9d. and 45s. 8}d. cash, and 45s. 103d. one month, the 
close being probably rather sellers asking 45s. 9d. prompt, 
with buyers near, In the afternoon a fair amount of business 
was done at from 45s. 8d. to 45s. 7}d. cash, and 45s. 9d. 
one month. At the close of the market there were buy ers 
offering 45s. 7}d. cash and sellers asking 45s. 8d. To-day’s 
market was very steady during the forenoon, and a large 
business was done at 40s. 8d. to 45s. 7d. cash: a little done 
at 453. 7d. cash and 45s. 9d. one month; 
45s. 8d. cash, then 45s. 7d. cash to ten days done ; closing 

with buyers at 45s. 7}d. cash ten days, se liers seven days. 
In the afternoon a very large business was done at 45s. 64d. 
cash, and 45s. 8}d. one month, the, market closing with 
buyers at 45s. 6d. cash, and sellers asking 4d. per ton 
more. The fluctuations that have lately taken place 
in the markes by the operations of dealers do not 
seem to have been of much importance, nor is there 
any indication of any material alteration in the position 
of the trade itself. Holders have in some instances been 
showing a greater amount of disposition to part with 
their iron, a fact which does not, however, excite any very 
general alarm. There is at the moment rather more inclina- 
tion on the part of America to buy freely, but there is a 
little interference with the buying on account of an increase 
in the freights asked; and, even as it is, the private 
a rts coming to hand from the other side state 

hat the amount of pig iron is somewhat considerable, 

while sales of the stock in hand are not es asily made. An 
increasing demand from the Continent is reported, but it 
has not assumed any material proportions up to the pre- 
sent. An opinion prevails that the opinion which is now 
extending in the large foundries may in some measure 
impart an impetus to othe sr branches of the iron industry. 
Hematite pig iron, which is now being produced in seven 
blast furnaces, continues to meet with a steady demand. 
Those furnaces that were recently damped down for a few 
days in consequence of alterations in progress at Gart- 
sherrie Iron Works are again in full operation, and the 
total number now working is 119 as against 32 at the 
corresponding period of last year, when the great strike 
took place amongst the coal and ironstone miners, on 
account of which the ironmasters blew out no fewer than 
sixty of their furnaces. Last week’s shipments of pig iron 
amounted to 11,239 tons as compared with 13,530 tons, 
being a decrease of 2291 tons. At the end of last week the 
stock of pig iron in the keeping of Messrs. Connal and Co., 
at the public warrant stores, amounted to 578,226 tons 
showing an increase of 2006 tons. 

The Carron Strike.—The strike whieh was in force at 
Carron Iron Works for about four weeks on account of 
some dispute between a large body of the moulders and 
other workmen and the general manager, was brought to 
an end on Monday by the men consenting to accept of his 
arrangements as to going to and leaving their work. 


Novel Mode of Repairing a Clyde Steamer.—The Allan 
steamer Manitoban, Captain MacNicoll, master, that 
struck on Belle Isle Island, left St. Johns, N.F., on the 
16th‘ inst., for Glasgow, whither she was bound at the 
time of her collision with the rocks. Although the bolts of 
the Manitoban were literally torn out from the water line 


| to the keel, yet in the course of a fortnight she was got 
| ready for sea, and pronounced by competent surveyors to 


be in a thoroughly seaworthy condition. Condon, the 
ship-carpenter of St. Johns, by an ingenious contrivance 
was able to work inside the ship’s hold, and constructed a 
solid wall of masonry between two solid and closely- fitting 
bulkheads. The space between the forward bulkhead- 
ing and where the stem once had been was then filled in 
with cement and moulded to the exact lines of the steamer’s 
bows. The disrupted and gaping iron plates that were 
sundered from the stem by the stroke of the collision were 
then forced back into their original positions by powerful 
screws, and held there by means of clamps and strong iron 
bands, The solid bow of concrete masonry was thus 
fortified and completely secured against any raid or con- 
enssion from the sea. The whole of the grain and cattle 
cargo was reshipped on the vessel. 








Pusiic Works IN SypNeyY.—The city engineer of Syd- | ¢ 
ney, New South Wales, has made arrangements for giving 
an intermittent supply of water to the district of Woollabra 
and the higher parts of Paddington. The extension of the 
tramway to Ocean Street, Woollahra, appears to work very 
well on the whole, in spite of a few minor hitches, such as 
are generally inseparable from the commencement of a new 
undertaking. The department is at present working the 
tramways under some difficulties, owing to the non-arrival 
of new motors from America. The Randwick extension 
was opened on Marc’ 19, and it was expected that the 
Waverley line would be opened on April 9. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market. — Yesterday there was a 
large attendance on ’Change at Middlesbrough, but on the 
part of buyers there was a disinclination to do business. 
Messrs. Connal and Co., the warrant Storekeepers he re, 
had a stock of 186,437 tons, which is an increase of 169 tons 
since last Tuesday. In Glasgow, Messrs. Connal hold 
278,826 tons. Prices were fully 3d. per ton easier. ‘To the 
end of last week pig makers quoted No. 3 Cleveland pig 
37s. per ton, but yesterday they were willing to dispose of 
that quality at 30s. 9d., and buyers would not offer more 
than 36s. 6d. The heavy production of pig iron and the 
bad harvest weather have tended to weaken prices. Ship- 
ments are fairly good but not so heavy as they ougat to ba 
at this season of the year. 


The Finished Iron Trade.—In this important branch of 
the iron trade there is continued activity, and prices are 
maintained. Ship plates are Gl. per ton, bars 51. 6s., and 
angles 51. 10s. 

Shipbuilding and Engineering —On the northern rivers 
all the shipbuilders continue busy, and on the ‘Tees the 
whole of the yards are in fall operation. Messrs. Dixon 
and Co., of Middlesbrough, have obtained a Government 
|contract for two composite screw gunboats for her 
Majesty’s Navy, to be called the Dolphin and the Wan- 
derer, These vessels are to be similar in construction, but 
smaller in size, to H.M.S.!Tourmaline, which, it will be 
recollected, was built by Messrs. Dixon and Co. a few 
years ago. The dispute among the ship-yard men on the 
Wear has very much interfered with business. The engi- 
neering shops are full of work. 

The Bolckow Statue.—At Middlesbrough, in front of the 
Exchange, preparations are being made for ere cting the 
statue to the late Mr. H. W. F. Bolckow, which is to be 
unveiled by Lord Frederick Cavendish on the 6th of 
October. On that day also the jubilee of Middlesbrough 
will be celebrated. The growth of the centre of the largest 
iron-producing district in the world has been wonderfully 
rapid. 

The North of England Board of Arbitration.—On the 
5th of October the Board of Arbitration and Conciliation 
for the North of England Manufactured Iron Trade will 
hold a meeting at Darlington, and will present Mr. David 
Dale, of that town, with a portrait of himself. Mr. Dale, 
although one of the largest employers of labour in the 
North of England, and identified with the leading capi- 
talists, has for years acted as umpire to the Board of Arbi- 
tration, and has had the unquestioned confidence of the 
thousands of working men connected with it. The 
judicial mind of Mr. Dale has been of great service to the 
iron trade of the North of England. 


The Cleveland Ironstone Miners.—The ironitone miners 
of Cleveland, whose wages have for some time been regu- 
lated by a sliding scale, have given notice to the mine 
owners that they desire to reconsider the mode of settling 
wages on the termination of the present scale in No- 
vember. 

The Coal and Coke Trades.—There is great activity in 
the coal and coke trades. In South Durham the collieries 
are working well, and the coke ovens are producing a 
large quantity of fuel for the Cleveland blast furnaces. 


Trade Prospects.—Although there is an enormous quan- 
tity of iron being made in the Cleveland district, the prices 
remain low. The total production is in excess of the 
demand, and until this is more equalised, the quotations 
will certainly not have an upward tendency. Whenever 
there is a slight improvement, land speculators in the Mid- 
dlesbrough district exaggerate matters, and a considerable 
deal of harm is done by reports about great revival of 
trade and vast expansion, in the face of the fact that fifty 
blast furnaces are standing idle, and several iron works 
are closed. Scme projects which were launched on paper a 
short while ago in the Cleveland district have fallen rather 
flat, and it is doubtful whether anything more will be heard 
of them. 








TASMANIAN MINING.—There are now 57 companies 
engaged in mining pursuits, of which 24 are for gold, one 
for iron, 32 for tin; one (the Emu Bay) is a prospecting 
company, and one is for tin smelting. 

AN OBSERVATORY FOR Boston.—Mr. Miller, president 
of the Atlantic lron Works, Boston, with several other gen- 
tlemen, have determined upon the erection in that city of 
an iron observatory, which, it is said, will be the highest 
structure in the United States. The models, plans, &c., 
haveall been completed. The structure will be built of the 
best iron adapted for such a purpose, and its general 
appearance will be both ornamental and imposing, at the 
same time combining safety and comfort. ‘I'he foundation 
will be sufficiently strong to support a structure weighing a 
thousand times more than will be the weight (260 tons) of 
the observatory, and the shaft itself will be cruciform in 
shape, with a ‘‘ well’’ 3} ft. square in the centre. The 
shaft will be secured by 16 galvanised guys, or steel-wire 

cables, each with the strength of 40 tons, the lower ends 
being anchored 10 ft. in the earth, imbedded in stone and 
cement, and arranged in the form of anoctagon. The shaft 
will have two opposite angles and a car in each, and each 
car will be operated by independent engines. It is unne- 
cessary to add that the device for working the cars will be 
upon the most improved plan, and the machinery, steel-wire 
cables, &c., connected with the same, will be such as to 
render an accident impossible. About halfway up the 
shaft there will be two galleries, in the opposite angles, 
each capable of accommodating twenty-five or thirty 
persons. 
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WIND PRESSURE. 

THE report of the Committee appointed to con- 
sider the question of wind pressure, which we 
published last week, was presented to the Board of 
Trade about three months ago, and since that date 
some of the recommendations have heen introduced 
by the Board in the ‘* Memorandum of Important 
Requirements” furnished to railway companies 
previously to the second notice of the intention to 
open a railway being given. One of the memoranda 
is as follows: ‘+ Where iron is made use of for the 
construction of the abutments or piers which are 
intended to support or carry the iron girders of high 
bridges and viaducts, it must be distinctly under- 
stood that these abutments or piers should not 
consist of cast-iron columns of small size, such as 
12in., 15 in., or 18 in. in diameter, and in all long 
structures of this kind the stability of the work 
must be such as will provide for a wind pressure of 
561b. on the square foot.” The Government 
Inspectors prefer that viaducts should be constructed 
of brick or stone with parapets on each side about 





thick. If girders be used they should preferably 
be placed as parapet girders on each side of the 
line, and where not so placed substantial parapets 
about 4ft. 6in. high must be provided, as well as 
guard balks outside the rails. 

It isevident therefore that the Board of Trade have 
acted upon the report of the ‘* Wind Committee” 
to the extent at least of accepting 56 1b, per square 
foot as the possible pressure upon an exposed 
structure. ‘This being so it will be interesting to 
examine briefly the grounds upon which such a 
conclusion is based. 

Neither the report of the ‘*‘ Wind Committee,” nor 
the documents appended to the report will convey 
any new information to an engineer fairly con- 
versant with the subject of wind pressure. In fact, 
the report is simply the deductions of five trusted 
and experienced men, from facts: which have long 
been familiar to every one interested in the subject, 
and in the absence of special investigation these 
conclusions have of course the same, but no greater 
weight than those which may be arrived at after a 
consideration of the same facts by any other equally 
able and experienced engineers. In saying so much 
we have no intention of reflecting upon the work of 
the Commissioners, though we share with the 
majority of the profession the regret that they did 
not see their way to determine by experiment at 
least some one of the many disputed points which 
arise in every discussion on wind pressure, such as 
the lateral extent of heavy blasts and the influence 
of form upon the effective wind pressure on bridge 
members. Probably it was want of time rather 
than inclination which precluded the Commissioners 
from having recourse to direct experiment, and 
drove them to the unsatisfactory alternative of specu- 
lation or omission, As matters are it would seem 
that the Commissioners first satisfied themselves 
that as high a pressure as 90 Ib. per square foot had 
once taken effect upon a certain two square feet of 
surface near Liverpool, and then decided that a 
short cut out of all difficulties would be attained by 
prescribing that under the greater pressure of 
112 1b., no bridge should overturn by reason of its 
lightness nor should any part of the metal be 
strained beyond the limits of elasticity. This may 
be a sound conclusion to arrive at, but of course it 
settles nothing as to the probable actual pressure 
on a structure, and if the recommendation had a 
retrospective effect half of the railway bridges in 
the kingdom would require strengthening. 

From the records of Osler’s self-registering 
anemometers furnished to the Commissioners, it 
would appear that at Birmingham between the 
years 1862-80 there were 35 occasions on which the 
pressure of wind ranged from 20 lb. to 27 lb. per 
square foot; at Edinburgh in the period 1849-52 
there were 2] recurrences of the same pressure ; at 
Glasgow in the period 1861-73 pressures ranging 
from 30 lb. to 47 lb. were recorded on 27 occasions ; 
at Greenwich pressures as high as 514 lb. are claimed 
to have been measured in January of the present 
year, whilst at Bidston, near Liverpool, between the 
years 1868-79, it is stated that on no less than 25 
occasions the wind pressures exceeded 45 lb., and 
sometimes attained double that amount! 

Accepting these returns as correct no further 
evidence is required to prove that the pressure on 
a small surface of some two square feet area affords 
no data for an estimate of the probable pressure per 
square foot upon even so comparatively small a sur- 
face as that of a railway carriage, for whilst the 
Commissioners admit that a pressure of from 30 lb. 
to 40 lb, per square foot would suffice to overturn 
such a vehicle they cannot cite a single instance 
where a passenger carriage has been blown over by 
the wind in this country, and they find only two 
instances of empty cattle vans or other rolling stock 
being so affected. ‘This fact is the more significant 
when itis remembered that arailway carriage of any 
kind, even when at rest, is placed under very diffe- 
rent conditions to a simple block resting upon the 
ground, In the first place the wind can get under 
the floor and exert a lifting power in addition to 
the lateral pressure, and in the second place the 
structure rests upon flexible springs; and the law 
governing the sudden application of loads to elastic 
beams applies here also, and it follows thatif a 
steadily applied pressure of from 30 lb. to 40 lb. per 
square foot would be required to overturn a rail- 
way carriage, a suddenly applied pressure of little 
more than half that amount would probably suffice. 
Since railway carriages are not in the habit of over- 
turning, even at Bidston, the inference is irresistible 





4ft. 6iu. high above rails, and not less than 18 in, 


that the high pressures so frequently recorded by 








anemometers do not take effect on engineering 
structures, and we think there are many reasons why 
this should be so. 

Innumerably more experiments have been made 
on currents of water than on currents of air, and 
something may be learnt in this way, for the two 
cases have long been proved tobe analogous. Con- 
siderably more than a century ago the Chevalier de 
Borda experimented on the resistance of flat 
surfaces and of spheres both in air and water, and 
found that in air the resistance of a hemisphere 
moving flat side foremost was 2.45 times greater 
than when the rounded side was in advance, whilst 
in water the respective resistances were relatively 
the same, or as 2.508 to 1. Other experimentalists 
have arrived at similar conclusions; thus in 1742 a 
Mr. Robins published a very important work, 
entitled ‘* New Principles of Gunnery,” containing 
many singularly well-devised experiments on the 
resistance of musket and cannon balls, and he states 
as the result of his experiments that both at high 
and low velocities through air the resistance of the 
two surfaces of the hemisphere hold the ratio of 
2.27 to 1. Independent experiments at about the 
same period by a Mr. Vince gave the ratio of 2.44 
to 1 for a hemisphere moving at a velocity of .54 ft. 
per second in deep water, whilst Dr. Hutton in his 
well-known Woolwich series of experiments found 
the ratio of 2.33 to 1 to obtain in air. It is clear, 
therefore, that there isa considerable analogy between 
the pressure of a current of air and of a current of 
water on differently shaped bodies, since the same 
causes that make the resistance of a hemisphere 
moving through water so much less when the 
rounded side is to the front, act in the same way 
and to the same relative extent when the fluid is air. 

As to the absolute pressure of wind on a flat sur- 
face one of the earliest rules of the last century was 
a very simple one by Mr. Vince, which was to 
square the velocity (v) in feet per second, and mul- 
tiply by 16 for the pressure in grains per square 
foot. This is equivalent of course to .002 v? for 
the pressure in pounds per square foot, which is 
not very widely different from the .002288 v? of 
‘* Molesworth’s Pocket-Book,” and other aides 
memoires. 

As tothe influence of form, Dr, Hutton experi- 
mented with hemispheres, cones, cylinders, and 
globes, all of 63in. diameter, or say, .24 square foot 
area, and with a velocity of 20 ft. per. second, found 
the respective absolute resistances in ounces to be 
2.54 for the flat side, and 1.033 for the rounded 
side of the hemisphere; 2.54 and 1.069 for the 
cone; 2.528 for the cylinder, and 1.057 for 
the globe, whilst the resistance of a flat plate 
of the same area was 2.60 ounces, or, say, 
=.0017 v* in pounds per square foot. Dr. Hutton, 
however, found the resistance increased at a rather 
higher rate than v?,so the .0017 would quickly 
become the .002 of Vince’s formula, In relation to 
the question of the influence of form it is interest- 
ing to recal Dr. Buat’s experiments of 1786, when it 
was found that the absolute resistance of a foot 
square plate immersed 15 in. and moving at a velo- 
city of 3 ft. per second was 19.46 /b., that of a 
cube 15.22 lb., of a prism 3 ft. long 13.87 1b., and 
of one 6 ft. long 14.27 lb. Having reference to the 
proved analogy between air and water resistances 
and to the singular identity in the conclusions of so’ 
many different experimentalists, it cannot be con- 
tested that the form of a bridge member, whether a 
flat plate, a prism, or a cylinder, must have a vital 
influence upon the effective wind pressure on the 
structure, and it follows that any rule which ignores 
this fact, as the Commissioners’ rule for estimating 
effective surface does, can only be considered as a 
sort of rough guide pending the acquirement of the 
necessary data, 

We have said that there are many reasons why 
the high pressures so frequently recorded by 
anemometers should not take effect on engineering 
structures. Mr. Grant, of Glasgow observatory, 
gives one, namely, that during storms the direction 
of wind is in a state of incessant oscillation, the 
range being as much as from 30 deg. to 40 deg. ‘To 
insure that the anemometer pressure should obtain 
over the entire surface of a bridge it would be 
necessary to cut up the surface into little squares 
of about 2 ft. area and swivel the same, so that each 
square might present a surface normal to the direc- 
tion of the particular jet of air striking it, and it 
would be further necessary to assume that each 
little surface was struck at the same instant, and 
that the duration of the gust was long enough to 
admit of all questions of inertia being eliminated. It 
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appears to us to be about as reasonable to expect 
uniform pressure over a considerable area from 
sudden gusts of intense pressure as to look fora 
steady and uniform flow of water without eddies 
below Niagara. Visitors to the Paris Exhi- 
bition will remember an exhibit of Mr. Westing- 
house’s, where a jet of air issuing from a nozzle at 
a pressure of some 60 lb. per square inch attracted 
instead of repelled a glass ball if it were placed 
at some parts of the blast. 

Captain Cunningham's recent hydraulic experi- 
ments on the Ganges Canal have proved beyond 
dispute that there is no such thing as steady motion 
in water even in the smoothest channel. His con- 
clusion, after thousands of the most scrupulously 
exact measurements, was that ‘ the velocity of water 
in motion is very variable—even at one and the 
same point—both in direction and magnitude, and 
the variation is very rapid and is liable to be at 
least one-fourth of the mean velocity.” That is to 
say two floats might be thrown into the centre of 
the current flowing down a straight channel 85 ft. 
wide and 9 ft. deep, with masonry sides and bottom, 
and the velocity of the two floats, though within a 
foot of each other, would be found in numberless 
instances to vary as much as 25 per cent, and upwards. 
Since pressure is proportional to the square of the 
velocity it follows that a very small pressure-board 
would give a result more than 50 per cent. in excess 
of the mean central pressure, or of that exerted 
on a moderate-sized pressure-board. Reasoning 
from analogy we should be led to anticipate that 
from similar causes the pressure of a presumably 
perfectly steady wind would also be at least 50 per 
cent. greater on the small surface of an anemometer 
than on the comparatively large surface of an engi- 
neering structure, and all practical experience tends 
to confirm this conclusion. The general experience 
of American engineers, as elicited by the discussion 
on Mr. C. Shayler Smith’s paper on ‘* Wind pressure,” 
recently read before the American Society of Civil 
Engineers, was to the effect that there was no proved 
instance of a railway bridge having been subjected 
in practice to a wind pressure exceeding 30 lb. per 
square foot, although many American bridges are 
situated in districts subject to tornadoes capable of 
floating up grand pianos and barrels of tar like 
leaves in the autumn blast. The Commissioners 
have not succeeded in getting evidence to a con- 
trary effect in this country. 

We think the question of the actual pressure of 
the wind on railway structures is still untouched, 
and that the first step to the solution of the com- 
plex problems involved will be the inauguration of 
an extensive and systematic series of experiments 
on the comparative resistances of different shaped 
bridge members, and on the influence of the shelter 
afforded by the windward girder on the other 
exposed surfaces. Synchronous observations of 
pressure over areas of different sizes are also an 
essential preliminary to the framing of logical rules 
for the guidance of engineers having to deal with 
structures subject to wind pressure, and examples 
should be selected from the numberless weak struc- 
tures scattered over the country which have survived 
storms of measured intensity. 











THE BRITISH ASSOCIATION. 

York is now crowded with many hundreds of 
visitors attracted by the Jubilee Meeting of the 
British Association, It was in this city, in the 
year 1831, that the Association was brought into 
existence through the combined efforts of a few 
men, almost all of whom eventually became 
so famous in their several scientific paths, that 
their names are now held in well-deserved re- 
verence by every zealous worker in science. 
‘Lhe first meeting, which was held in September, 
1831, under the auspices of the York Philoso- 
phical Society, and at which the organisation of 
the Assoc’ation was agreed upon, was attended by 
353 persons, As this year is the centenary of his 
birth, it ought to be prominently mentioned that 
the first impulse which led to the convening of the 
inaugural meeting, half a century ago, was given 
by Sir David Brewster, in a letter dated February 
23, 1831, and addressed to Mr. John Phillips, who 
was then the secretary of the York Philosophical 
Society and curator of its museum. The letter in 
question is such an interesting memorial that we 
reproduce it in extenso. 

** Allerby by Melrose, Feb. 23rd, 1851. 

‘** Dear Sir,—I have taken the liberty of writing to you 

on a subject of considerable importance. It is proposed to 
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establish a ‘ British Association of Men of Science’ similar | 
to that which has existed for eight years in Germany, and | 
which is now patronised by the most powerful sovereigns 
in that part of Europe. The arrangements for the first 
meeting are in progress, and it is contemplated that it 
shall be held in York, as the most central city of the three 
kingdoms. My object in writing to you at present is to 
beg that you would ascertain if York will furnish the 
accommodation necessary for so large a meeting, which 
might, perhaps, consist of 100 individuals-—if the Philo- 
sophical Society would enter zealously into the plan, and if 
the mayor and influential persons in the town, and in the 
vicinity, would be likely to promote its objects. The prin- 
cipal objects of the Society would be to make the culti- | 
vators of science acquainted with each other—to stimulate 
each other to new exertions—to bring the objects of science 
before the public eye—and to take measures for advancing 
its interests, and accelerating its progress. The Society 
would possess no funds, make no collections, and hold no 
property, the expense of each Anniversary Meeting being 
defrayed by the members who are present. 

** As these few observations will enable you to form a 
general opinion of the object in view, I shall only add, 
that the time of meeting which is likely to be most con- 
venient, would be about the 18th or 25th of July. 

**T am, dear sir, 
** Evermost truly yours, 
**D. BREWSTER. 


“ J, Phillips, Esq.” 

As at first organised, the Association differed 
very much in its working details from those which 
now govern its conduct from year to year, but 
the general principles on which it was based 
were practically the same then as now. ‘The 
week of the inaugural meeting was spent alter- 
nately in the reading and discussion of papers, 
and in considering and maturing a constitution. 
Trustees, officers, and council were elected for carry- 
ing on business, and four committees were appointed 
to prepare reports on various subjects for the second 
meeting, which it was agreed to hold at Oxford in 
June of the following year. Those four bodies 
were called Committees of Sciences, and they were 
commissioned to act and arrange in reference to 
subjects classified in the following manner: (1) 
Pure Mathematics—Mechanics, Hydrostatics, Hy- 
draulics—Plane and Physical Astronomy—Meteor- 
ology, Magnetism, Philosophy of Heat, Light, and 


Sound. (2) Chemistry, Mineralogy, Electricity, 
Magnetism. (3) Geology and Geography. (4) 


Zoology, Botany, Physiology, Anatomy. Generally 
speaking, the committees on these subjects remained 
in existence till the year 1834, when the first 
Edinburgh meeting was held; but certain altera- 
tidns were made from year to year as extensions of 
the plan of organisation demonstrated their neces- 
sity. ‘The sections, much in the shape in which 
they are now arranged, came into being with the 
Dublin meeting held in 1835; but Section G, 
Mechanical Science, was not a separate entity till 
the meeting of the following year, which was held in 
Bristol. For the Oxford meeting of 1832, the 
Committees of Recommendations called for reports 
from experts on a great variety of subjects. 
We can scarcely afford space to give them in detail, 
but we may mention a very few of those on which 
reports were actually submitted to the members at 
the Oxford meeting: 1. Report on the Progress of 
Astronomy during the present Century. It was 
was prepared by the Plumian Professor of Astro- 
nomy and Experimental Philosophy in the University 
of Cambridge, the gentleman who, as Sir G. B. 





Airy, recently retired from the post of Astronomer. 
Royal. 2. Report on the Tides, by Mr. J. W. Lub- 
bock, Vice-President and Treasurer of the Royal 
Society, and father of Sir Jolin Lubbock, the dis- 
tinguished President of the present meeting. 
3. Report upon the Recent Progress and Present 
State of Meteorology, by the gentleman who was 
subsequently Professor of Natural Philosophy in the 
University of Edinburgh, and eventually became 
Principal Forbes of St. Andrews, 4, Report on the 
Present State of our Knowledge of the Science of 
Radiant Heat, by the Rev. Baden Powell, Savilian 
Professor of Geometry in the University of Oxford. 
5. Report on ‘Thermo-Electricity, by the Rev. 
James Cumming, Professor of Chemistry at Cam- 
bridge. 6. Report on the recent Progress of 
Optics, by Sir David Brewster. In addition to 
those and various other reports not named, there 
were submitted numerous papers at the sittings of 
the several sections. For example, Mr. (afterwards 
Sir) William Snow Harris read one ‘‘ On the Method 
of employing Vibrating Magnets in the Investiga- 
tion of the Magnetic Intensity of the Earth.” 
Scoresby, the distinguished ship captain, clergyman, 
and savant, gave an account of some extraordinary 
effects of lightning on a packet ship. Mr. George 





Harvey, of Plymouth, read a paper entitled 
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‘On the State of Naval Architecture in Great 
Britain,” and there were papers on allied subjects by 
two other authors, one of whom hailed from Ports. 
mouth and the other from Portsea. Mr. James J. 
Hawkins had a paper “On the Steel Suspension 
Bridge recently built over an Arm of the Danube 
at Vienna; and on the Mode by which the exceed. 
ing tough Steelemployed was manufactured in Styria, 
at a small Advance upon the Price of Iron.” In 
the course of his paper the author says: “By 
means of the Styrian steel suspension bridges 
may be built for less than half the cost at which 
they could be formed of iron; and a span of 
double the extent that would be practicable in 
iron, may safely be ventured on in steel. I have 
calculated,” he goes on to say, “that upwards of 
1000 ft. span may with confidence be depended on.” 
The only other paper we shall here refer to is 
one which was submitted by Mr. Eaton Hodg- 
kinson, the well-known original investigator in me- 
chanical subjects. It was entitled, ‘ Abstract of 
Researches on the Strength and best Forms of Iron 
Beams,” a full account of which was published in 
the fifth volume of the Memoirs of the Literary and 
Philosophical Society of Manchester. 

At this stage it may not be out of place to 
mention the names of a few who were members 
of the Association in the second year of its 
existence, and who therefore may in some mea. 
sure be regarded as amongst its founders: Charles 
Babbage, Dr. George Birkbeck, the founder of 
mechanics’ institutions; Sir Thomas Macdougal 
Brisbane, the two Brunels, Dr. John Dalton, the 
founder of the atomic theory in chemistry; 
Michael Faraday, Davies Gilbert, Vice-President of 
the Royal Society; ‘Thomas Graham, the late 
Master of the Royal Mint; W. J. Henwood, of 
Truro, the eminent mineralogist ; Sir John F. W. 
Herschel, Dr. D. Boswell Reid, the ventilator of 
the Houses of Parliament; Robert Stevenson, of 
Edinburgh, the lighthouse engineer; Charles Wheat- 
stone ; the Reverend William Whewell, afterwards 
the distinguised Master of ‘I'rinity College, Cam- 
bridge; and the Reverend Robert (afterwards Pro- 
fessor) Willis. 

One very prominent feature of the Associa- 
tion’s proceedings is the delivery of evening 
discourses by scientific men of distinction who, 
from time to time, have been engaged in the study 
of special subjects of interest so minutely and eo 
fully as to justify them in bringing them before the 
notice of the members and associates in their collec. 
tive capacity, even though they may have had but a 
limited amount of acquaintance with the individual 
subjects discussed in those discourses. We can 
claim for engineers and their immediate scientific 
allies that they have done their fair share of the 
scientific work connected with these evening 
lectures, Let us indicate a few of the subjects 
treated of in this way since the year 1842, when, at 
the first Manchester meeting, the evening dis- 
courses were first organised: Charles Vignoles 
lectured on “The Principles and Construction of 
Atmospheric Railways;”’ and in the same year 
Sir Mare I. Brunel discoursed to an evening 
general audience on ‘‘The Thames Tunnel.” The 
Astronomer-Royal had a lecture on “ Progress of 
Terrestrial Magnetism” at the second Cambridge 
meeting in 1845; and in the following year Mr. 
(now Sir) W. R, Grove lectured on “The Propertivs 
of the Explosive Substances discovered by Dr. 
Schénbein,” and on ‘* Some Researches of his own 
on the Decomposition of Water by Heat”; while in 
the year 1847 the great Faraday discoursed on 
‘* Magnetic and Diamagnetic Phenomena.” Dr. 
Percy, the distinguished metallurgist, made ‘‘ The 
Metallurgical Operations of Swansea” the subject of 
an evening discourse; Grove, again, in ]856, had 
an evening lecture on ‘* Correlation of the Physical 
Forces ;” and in the same year Sir William Thom- 
son discoursed on ** The Atlantic Telegraph.” His 
eminent colleague, Rankine, at the Liverpool meet- 
ing in 1870, dealt with a most abstract subject in a 
most masterly manner, namely, ** Stream-Lines and 
Waves in Connexion with Naval Architecture.” 

Then, again, as to the Presidents of the Associa- 
tion furnished by the members of our profession 
and by the physicists in close alliance with them, 
we may mention the following: Dr. Whewell, the 
Master of ‘Irinity ; the Earl of Rosse; Sir David 
Brewster; the late Astronomer-Royal; General 
Sabine ; Sir William Fairbairn; Rev, Professcr 
Willis; Sir William Armstrong; Ju-tice Grove; 
Professor G. G. Stokes; Sir Wm. Thomson ; Pro- 
fessor Tyndall; Sir Johu Hawkshaw; and Mr. Spot- 








S 


eEpT. 2, 1881.] 


tiswoode. Andnow we may mention in reference to 
the Presidentship of the Association what has not, 
we believe, hitherto been publicly stated, namely, 
that Dr. C. W. Siemens, C.E., F.R.S., is in all pro- 
bability to be the choice of the General Committee 
—the really electoral body of the Association—for 
the meeting which is to be held next year at South- 
ampton, ‘The happy selection which is about to be 
made is onewhich probably no one will be disposed to 
challenge, for certainly the gentleman whom we have 
named is in all respects eminently qualified for the 
dignity. 

This Jubilee Meeting promises to be a really 
great event, both as to the general attendance and 
the presence of leaders of science, men whose names 
and labours have been conspicuous in the latter half 
of the nineteenth century. Sir John Lubbock, the 
President for the year, is having the active support 
of no fewer than thirteen pastapresidents of the Asso- 
ciation, Six of them, including Sir William G. Arm- 
strong and Sir William Thomson, are to be the 
presidents of sections; five others, including Sir 
William R. Grove. Professor Stokes, and Sir John 
Ilawkshaw, are vice-presidents for the year; and 
two, Professor Huxley and Mr, Spottiswoode, 
are to deliver the evening discourses. So far as 
we remember, there are only four more who have 
filled a presidential chair now a‘ive, and most of 
them are unable, we believe, from indisposition or 
great age, to attend this meeting. 

Another interesting feature of British Associa- 
tion annual meetings is one which was instituted 
at the Dundee meeting in 1867; we refer to the 
Saturday evening lectures which are given to the 
working classes, ‘he first was given by Professor 
‘Tyndall on “‘ Matter and Force ;” and amongst the 
others we may only mention one by Dr. Siemens 
at Bradford, in 1873, on “ Fuel ;” one by Mr. W. 
HI, Preece at Piymouth, in 1877, on ‘* Telegraphy 
and the Telephone ;” and one in 1878, on “ Elec- 
tricity as a Motive Power,” by Professor W. E. 
Ayrton. On this occasion the lecturer will be 
Professor Osborne Reynolds, of Owens College, | 
Manchester, who will discourse on the scientific 
principles connected with snowflakes, hail, &c. 











THE EXHIBITION OF ELECTRICTY AT 
PARIS.—No. VII. 

Tue Electrical Exhibition at Paris is now fairly | 
open to the public both by day and by night. On| 
Friday evening last a soirée was given by the Com- 
missaire Général and the administrative staff of the 
Exhibition, to which a number of distinguished 
guests were invited, and a certain number of invita- 
tions were also issued for the representatives of the 
press. This soirée was in more scnses than one, one 
of the most brilliant gatherings ever held, for the 
whole building was ablaze with electric light, and the 
effect of the great nave lighted with many hundreds 
of electric lights, shining upon the collections of | 
electrical apparatus below, and showing up in read 
true colours the banners, flags, and other decorations 
by which the sections devoted to the productions of } 
various countries are ornamented and distinguished, | 
was such as has never before been approached, and | 
one which can never be forgotten by those who 
have seen it. ‘The guest of the evening was M. | 
Gambetta, who was conducted over the building 
by M. Berger and M. Breguet, and who was accom- | 
panied by M. Cochery, the Ministre des Postes | 
et ides Telegraphes, Admiral Cloud, the Ministre 
de"gla Marine, Admiral Mouchez, the Director | 
of the Observatoire, and several other distinguished | 
men. After spending some time in the main| 
building the distinguished party visited the galleries | 
and rooms on the upper floor, where some time | 
was spent in the splendidly lighted rooms of Mr. 
Swan and the exhibition of Mr. Edison’s inven- 
tions in av adjoining room; but what appeared to 
excite most interest were the telephonic séances 
that were given throughout the evening in the two 
telephone rooms, one of which was connected with 
the Grand Opera and the other with the Theatre 
Francais. In each of these rooms, which are lighted 
by Swan’s lights, there are some twenty pairs of 
telephones of what is known in Paris as the Ader 
type, but which differ in but insignificant details 
from the Bell telephone and hardly even in those 
from Mr, Gower’s special form of that instrument. 
Parties of twenty are admitted at a time to the 
room, a warniug bell is rung from the Opera when 
the music is about to commence, and the attendant 
sitting at acentre table turns aswitch by which all 
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the telephones are placed in circuit with the tran’- 
mitter at the Opera, with the words ‘ KEcoute?, 
messieurs.” Although to any one standing in the 
room perfect silence prevails, each one of the 
listeners with the telephones to his eara hears all 
the notes of the singers and of the grand chorus as 
well as the full sound of the orchestra, At the end 
of five minutes the current is switched off by the 
attendant and another batch of twenty persons is 
admitted to take the place of those who have 
already had their turn, The transmitter, of which 
there are two at the Opera, is a Hughes’s com- 
pound microphone, differing from the Crossley 
and Gower-Bell microphones in the position of 
the carbon pencils, Crossley arranging his in the 
form of a parallelogram, or diamond, and Gower in 
the form of a star, while in the microphone used at 
the opera the carbon rods are ranged as a number 
of parallel rollers, a form experimented with by 
Professor Hughes before the first publication of his 
discovery. The method of connexion with an induc- 
tion coil and automatic switches appears to be identi- 
cal with the system adopted in the instruments of 
the Gower- Bell Company. On the evening of 
Friday the opera of Robert le Diable was being per- 
formed, and the fine voice of M. Villaret, together 
with the orchestral accompaniment, were trans- 
mitted with great clearness and richness. It is an 
interesting fact that in consequence of all the left- 
hand telephones being in circuit with one trans- 
mitter and all the right-hand telephones with the 
other, the same sounds and voices are not heard 
alike in the two instruments, and by taking one or 
other instrument from the ear different voices and 
different musical instruments are heard, according 
to whether the voices or instruments heard are 
nearer one or the other transmitter at the Opera. 

On Saturday evening the Exhibition was opened 
to the public for the tirst time after eight o'clock, 
and a very large number of visitors availed them- 
selves of the opportunity, including, among other 
distinguished people, the king of the Sandwich 
Islands, who was conducted through the upper 
galleries by M. Berger and M. Breguet. 

Attractive as the Electrical Exhibition emphati- 
cally is by daylight, its attractiveness is, of course, 
very greatly increased after dark by the splendour 
of the display of electric lights which illuminate 
the building | ke sunlight in every direction, and 
although the charge for admission is increased by 
50 per cent. after 6 A.M., the attendance is largely 
in excess after that hour, In our last article? we 
gave a general idea of what was new or undescribed 
in the Exhibition in that branch of the department 
electric illumination which is devoted to the 
induction or generation of the carrents employed. 
In the present notice we shall take a similar run 
through with the object of taking notice of the 
regulators, lamps, and other appliances distributed 
throughout the Exhibition for utilising the electric 
currents, and producing a light by the electric arc, 
or by the incandescence of a portion of the circuit. 

Dvxoscq. 

To make a passing reference to the early history 
of electric lamps, we may mention that examples of 
the regulators of Duboseq, Foucault, and Carré are 
to be found in the Exhibition as well as the early 
experimental apparatus of several other and more 
recent developments, M. Serrin, whose beautiful 
lamp enjoyed almost a monopoly for many years 
for industrial installations, of the electric light,‘ has 
a very important and interesting exhibit which is 
the first object, next perhaps to the great light- 
house, which arrests the attention of a visitor 
entering by the principal entrance on the Champs 
Elysées. In this exhibit may be seen M. Serrin’s 
first experimental model of his lamp, in which all 
the essential parts in their simplest form may be 
studied, while side by side with it is the splendidly 
finished Serrin lamp in its elaborated and perfected 
form, and as the sides are of glass, the very com- 
plicated regulating mechanism of this excellently 
working lamp may be observed. This is the lamp 
known as the Serrin ‘* Grand Modéle,” which has 
been employed for so many years in the electric 
lighthouses in France, as well as in some in this 
country. M. Serrin exhibits also two very early 
types of his regulator, as well as a diver’s lamp for 
submarine operations, which consists of a Serrin 
regulator enclosed in a cast-iron box surmounted by 
a thick glass shade held down by suitable bolts, and 
which surrounds the light-giving portion of the 
lamp. As the motive power of the Serrin lamp is 
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derived from the weight of the upper carbon holder 
and its fittings, which in its descent sets into action 
atrain of gearing, it is clear that unless the axis 
of its carbon holder remain vertical, the driving 
power derived from the gravity of the upper rod 
cannot be constant, but will vary with the angular 
deviation from the vertical of the descending rod. 
In order therefore to apply his system to nautical 
purposes, M, Serrin has produced a lamp in which 
the weights within the apparatus are balanced, and 
the motive power is derived from a spring, which of 
course is unaffected by the pitching and rolling of 
the vessel on which it is placed. In order to illus- 
trate the efficiency of this arrangement, two lamps 
are shown, one of which is mounted upon rockers, 
and the other is mounted upon a spindle which is 
itself centred on a frame which can be rotated 
on an axis perpendicular to the lamp spindle. It is 
thus capable of being rotated in two different 
planes at right angles to one another, and by a 
system of cords and pulleys, the rotation of the main 
frame causes the lamp to take up any and every 
position—vertical, horizontal, inverted, and all the 
changes between—the current being conveyed to 
it through the axis on which it is rotating, and the 
feeding mechanism is in no way disturbed by the 
position of the lamp. 

We have no intention of describing again well- 
known forms of regulators, but we have referred to 
Duboscq’s regulator on account of its historical 
interest, and to Serrin’s on account of the very dis- 
tinct and important position which that lamp has 
held for so long. It forms at the same time an 
example of a very successful system which has had 
an enormous number of imitators, and a very im- 
portant link between the early automatic regulators 
of Dubosq, Foucault, and others, and the great army 
of electric lamps which are at the present time fight- 
ing for the interests of electric illumination and of 
their own proprietors against all other systems of 
lighting, as well as against the dividends accruing to 
the owners of gas shares and to the proprietors of 
inventions relating thereto. 


PILsEN. 

Of lamps which are new to our readers, one of the 
most interesting in the Exhibition is the regulator 
of Messrs. Krizik and Piette, which is known as the 
** Pilsen” lamp, a name derived from the town in 
which it was designed, which town is familiar to 
English ears rather in connexion with the production 
of Lager bier than for developments of electrical 
research. ‘The characteristic feature of the Pilsen 
lamp (which is exhibited by Mr. James Fyfe, of 
London), consists in the exceedingly simple and 
ingenious arrangement by which the position of the 
carbons is controlled by the varying strength of the 
current. ‘The upper carbon holder consists of a 
brass tube which, by means of cords and pulleys, 
controls the position of the lower carbon holder, 
This brass tube passes vertically through two sur- 
rounding bobbins or solenoids, the one of thick 
wire which forms part of the main circuit of the 
lamp, and the other of fine wire placed a short dis- 
tance below it, and which forms a shunt circuit to 
the main circuit and to the are. Fixed within this 
tube, and forming mechanically a portion of it, is 
asoft iron core which is sometimes described as 
‘‘spindle shaped,” that is to say, it consists of two 
long cones united by their bases, and when the 
lamp is burning, so that the arc is of its normal 
length, the brass rod is at such a position within 
the two solenoids that there is as much of the upper 
cone of the iron core within the upper solenoid as 
there is of the lower cone within the lower helix. 
If now through the lengthening of the are the 
strength of the current is diminished, the attractive 
influence of the lower solenoid increases, while that 
of the upper diminishes, and the result is that the 
cone descends, and with it the tube to which it is 
attached, and the carbons are brought nearer 
together, while if the arc becomes too short the 
reverse process is gone through, and the carbons are 
separated. As far as this point there is no great 
novelty in the arrangement, for most differential 
lamps work upon thesame principle, or upon principles 
very similar to it. The ingenious and original por- 
tion of the Pilsen regulator is, however, in the 
conical form of the regulating core, for it is clear 
that as the cone rises and falls the mass of iron 
within either coil varies accordingly, and the may- 
netic influence of the coil upon the iron will vary 
in proportion, but by the adoption of the biconical 
form it will be seen that though this variation still 
holds good the influence of the two solenoids upon 
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the iron core varies inversely, the one increasing 
exactly in the same proportion as the other decreases, 
and vice versd, and so all accumulative and irregular 
action is eliminated. With six of these lamps in 
one circuit, and deriving their current from a 
Schuckert machine, the staircase at the principal 
entrance of the Exhibition is illuminated, and 
another series of four Pilsen lamps worked by a 
smaller Schuckert machine, illuminates the engines 
and generators forming the exhibit to which we 
are referring. At present the 20 horse power 
nominal semi-portable engine of Messrs. Robey is 
driving these two machines, as well as the Gramme 
and Siemens machines for M. Joel’s lights, but in 
a short time the same engine will be working the 
apparatus for an additional twenty Pilsen lamps, as 
well as another installation of Joel candles. 
JOEL, 

The Joel system shown by the same exhibitor, may 
be called a modification of the Werdermann lamp,* 
and in general mechanical disposition has the 
appearance of a Werdermann lamp turned upside 
down. Itdiffers, however, in several essential par- 
ticulars from that arrangement. In the first place 
the negative electrode of M. Joel's lamp is of bell- 
metal while that of M. Werdermann consists of a 
plate or cake of carbon. ‘The Joel lamp consists 
of a vertical pencil of carbon forming the positive 
electrode, five millimetres in diameter, resting on its 
lower point upon the middle ofa block of bell-metal 
which is connected with the negative terminal of the 
machine. There is also an exceedingly simple and 
ingenious automatic arrangement for releasing the 
clips by which the upper carbon pencil is held and 
dropping it on to the lower electrode directly its 
point is so far burnt away as to cause a separation 
between the electrodes, and also for short-circuit- 
ing the lamp the moment the current is interrupted ; 
there is also a simple arrangement by which the 
opening of the case of one lamp in a series short- 
circuits that particular lamp so that the others are 
not affected by its extinction during the process of 
putting in fresh carbons or of any other adjust- 
ment. One of the rooms on the upper gallery is 
illuminated by six of these lamps, which form part 
of a circuit of ten, the other four lights being at 
the driving station, the generator employed being 
one of the new upright form of the Siemens direct- 
current machine. 

SIEMENS. 

Messrs. Siemens contribute a magnificent display 
of electric lamps, At the principal entrance and 
below the gallery is a very handsome and richly 
ornamented chandelier, partly of steel-bronze and 
partly of nickel, carrying six are lights deriving 
their currents from a Siemens alternate-current 
machine. These lamps are of the principle known 
as the Siemens differential lamp, which has already 
been described in these columns. There are several 
single lamps of this form which illuminate Messrs, 
Siemens’ exhibits on the ground floor, and there are 
three others in one of the rooms leading out of the 
north gallery. Messrs. Siemens contribute also a 
number of their ‘“‘ pendulum” lamps, such are 
used for the high lights in the City of London, 
and which are actuated by continuous currents 
requiring one machine for each lamp, while the 
differential lamps working with an alternating 
current can be maintained in series of six or eight 
in a single circuit, and with larger machines with 
still more lamps in circuit. 


as 


J ASPAR. 

One of the most perfectly lighted rooms in the 
Exhibition, and which shares with Mr. Swan's 
exhibit the distinctive characteristic of great beauty 
of effect, is that which has been handed over to M. 
Jaspar, of Liége. Here the room is illuminated by 
two chandeliers—if such they can be called—in 
general form consisting of an opaque cylindrical 
box open at the top and suspended by four orna- 
mental brass rods from the edge of a large circular 
disc, the underside of which is dead white. Within 
the cylinder is placed a Jaspar lamp, which is com- 
pletely hidden by the sides of the box. The lumi- 
nous rays emitted by the electric are are received 
by a vertical reflector (the edge of which forms 
part of the ornamental rim of the cylinder or vase), 
and are by it projected vertically upwards on to 


the large circular screen, which thus becomes 
the only visible source of light in the room. 
Nothing can possibly exceed the perfection of dis- 


tribution or pleasantness of illumination which this 
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arrangement insures, The place is very brilliantly 
illuminated without any approach to a glare; what 
is perhaps still more remarkable is the fact that 
shadows of persons and objects of similar size are 
completely eliminated, the distribution being so 
perfect and uniform and the area of illuminating 
surface so large that a passing object cuts out but 
an inappreciable quantity of light from the generally 
illuminated floor. M. Jaspar’s lamp, although 
exceedingly simple in construction, is one of the 
best electric regulators in use, and its performance 
at the Paris Exhibition excites the admiration of 
all who see it. There is one kept burning the 
greater part of the day in one of the Belgian 
pavilions in the nave, and its light appears to be 
perfectly steady at all times, and the two lamps in 
the upper room, of which we have been speaking, 
appear on all occasions to be doing their work to 
perfection. ‘The lamp itself could hardly be much 
simpler. The lower carbon holder is of iron and 
forms the core of a magnetising helix included in 
the circuit, and by which the length of the arc is 
regulated ; and the corresponding movement of the 
upper carbon holder is controlled by a simple 
system of cords and pulleys, which are actuated by 
the movement of the lower carbon holder. There 
are, of course, various adjustments which we shall 
probably refer to when we illustrate the lamp, but 
the above will give an idea of the general principle 
on which this very beautiful regulator is constructed. 
M. Jaspar exhibits several specimens of his lamp 
and two very curious pedestals, on each of which is 
placed a lamp, the are of which is surrounded by a 
dish-shaped framing carrying a number of circular 
lenses arranged in two circles one below the other, 
the dished form being rendered necessary by the 
axes of all the lenses converging to the centre of 
the are. On a lower stage are fixed as many 
mirrors as there are lenses, each mirror being 
mounted on a universal joint, so arranged that it 
can be turned in any direction, but is always in the 
axis of its corresponding lens. By this very primi- 
tive and somewhat roundabout arrangement the 
light of a single are can be divided into beams 
transmitted in various directions, or by a different 
adjustment of the mirrors the same rays can be 
concentrated in almost any required direction. 
GERARD. 

In a room on the same floor there is a very inte- 
resting collection of apparatus exhibited by M. 
Gerard, of Paris, five of whose lamps illuminate the 
room, being fed in a single circuit by a Siemens 
alternating current machine. The construction of this 
lamp is very simple, and judging from its performance 
at the Exhibition, appears to be a very efficient 
arrangement ; we shall probably illustrate this lamp 
on afuture occasion. M. Gerard exhibits also forms 
of lamps or candles, which differ only in constructive 
details from the electric lamp of M. Rapieff,* 
having a pair of carbons converging so as to forn: 
a V, at the apex of which the electric arc is main- 
tained either against a fixed carbon, or against the 
apex of a second pair similarly disposed. What is, 
however, the principal point of interest about M. 
Gerard’s exhibit is his very interesting alternating 
current machine, in which the magnetic field rotates, 
and the armatures are fixed. In this machine a set 
of twelve electro-magnets, attached to a revolving 
disc, so that the axes are parallel to that of the 
shaft on which the disc rotates, is rotated between 
two sets of twelve bobbins arranged on the circular 
end frames of the machine; the electro-magnets, 
which are of the ordinary form, are excited by the 
current from a small Gramme machine, but the 
induction bobbins of the two fixed armatures are of 
very curious construction, being elliptic in cross 
section, and composed of alternate layers of thin, 
soft sheet iron, and coils of insulated wire. On the 
top of the machine is a table, to which is attached a 
set of forty-eight binding screws, by which no less 
than twenty-four circuits can be derived, which can 
be either employed in so many distinct circuits, or 
can be coupled up as desired, With the machine 
driven at a speed of 800 revolutions per minute, 
twenty-four lamps, something similar in construc- 
tion to M. Joel’s regulator, can be maintained in 
action, or by coupling the circuits in pairs, the 
machine will feed twelve Jablochkoff candles, 


MAxiM. 


In another room on the same floor is the exhibit 
of the lights of the United States Electric Lighting 
Company of New York, which are in connexion with 
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the machines on the ground floor, to which we have 
already referred in previous notices of this Exhi- 
bition. The Maxim display consists of 125 Maxim 
lamps* distributed as follows: In the middle of the 
room is a chandelier containing forty-one lights, 
around the room are twelve very well-designed wall 
brackets, carrying six globes each, and on the table 
at which the process of manufacturing the lamps 
may be seen in operation, are two candelabra sup- 
porting six lamps each. ‘The illumination of this 
room does not do justice to the Maxim system, for 
although there are 125 lamps in a comparatively 
small space, the illumination does not compare 
favourably with that of the other rooms in the 
vicinity, and is very far inferior to both the Swan 
and the Edison exhibits; this may be due partly to 
the distribution of the lamps, but we think not a 
little to the smoky appearance of the glass globes, 
as it apparently seems to be an inseparable character 
of the Maxim lamps —containing as they do an 
attenuated atmosphere of gasoline— for a fine deposit 
of carbon to be formed on the interior surface of 
the glass envelope. 
SWAN. 

We have already noticed the very beautiful 
and highly tasteful Swan exhibit, so we need not 
refer again to it here except to record again the fact 
in this place that the lecture theatre is illumi- 
nated by 480 Swan lights, that is to say, 160 in the 
middle of the room supported on eight suspended 
chandeliers, each carrying twenty lamps, and around 
the walls there are sixteen festoons each with 
twenty globes. The adjoining buffet is illuminated 
by three very graceful chandeliers supporting some 
two hundred more Swan lights; in the pavilion of 
the British Post Office there are forty-eight, and in 
the offices of the British Commission there are 
twenty-one. In other parts of the building, such 
as the telephone rooms, in which the operatic trans- 
missions are in action, and in some of the galleries 
in other parts of the building, there are more lights 
of this interesting system, and we believe that there 
are in the Paris Exhibition no less than 1200 Swan 
lights in actual operation. 


Epson. 

Mr. Edison contributes a highly interesting 
collection of apparatus in almost every department 
of electrical science, which we shall deal with in 
their respective places, but now we would refer only 
to his lights, which seem to burn with great beauty 
and steadiness. The form is almost identical with 
that of Mr. Swan’s lamp, the only difference being 
that the carbon filament in Mr, Edison's lamp is a 
simple loop, while that in Mr. Swan’s lamp takes a 
complete turn, In the Edison galleries there are 
two glass chandeliers, each carrying sixty lights, 
and sixteen very elegant smaller brass pendants, 
each supporting three globes. Around the walls 
there are seventy-six brackets, each holding one 
lamp, and Mr. Edison exhibits twelve single-light 
table or reading-lamps, making 256 in operation at 
the present time, but the larger machinery and 
engines which are daily expected to arrive from 
America will enable a much larger installation to be 
made. 

There are throughout the Exhibition such a vast 
number of different lamps and systems that it 
would be impossible within the limits of a single 
article even to refer to all the lamps which offer so 
interesting a field of comparison as those which 
nightly illuminate the Palais del’Industrie ; we must 
therefore defer until next week noticing the dis- 
tribution of the lights of MM. Jablochkoff, Gulcher, 
Gramme, Debrun, Wilde, Jamin, Werdermann, 
Soleil, as well as two very interesting recent arrivals 
in the department of electric generator, namely, that 
of M. Clerc, and an exceedingly interesting machine 
designed and contributed by Professor Jiingers, of 
Copenhagen. 


NOTES. 
Tue ARLBERG TUNNEL. 

Tur Alberg Tunnel, which was recently visited 
by the Austrian Emperor, is not expected to be 
finished till four years from now. Its length will 
be nearly seven miles, and the total cost will 
amount to nearly one million and three-quarters 
sterling, or about 160/. per yard. The St. Gothard 
Tunnel is nine miles long, and cost 400/. a yard, 
the Mont Cenis Tunnel is nearly eight miles long, 
and cost 2501. per yard. The Tyrol entrance to 
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the Arlberg Tunnel is 4000 ft. above the sea level, 
and the western or Vorarlberg side is nearly 3700 ft. 
above the sea. The Ferroux system of boring is 
employed as in the St. Gothard Tunnel, and the 
blasting is effected by meansof dynamite, in charges 
of half a hundredweight at a time. 
Tue ENERGY OF THE VoLTaiIc CELL, 

Recent researches by Herr J. Thomsen have 
established the fact that the chemical energy of 
an active voltaic cell entirely passes into the form 
of an electric current when there is no chemical 
decomposition or recomposition in the cell with the 
circuit open. Thus in a closed Daniell cell of pure 
materials all the energy of chemical combination is 
transformed into current electricity, which in turn 
appears as heat. The heating of the circuit may 
therefore be taken as a measure of the chemical 
energy of the pair. All batteries in which the 
metallic surface of the negative plate undergoes no 
change during the electrolytic process fulfil this con- 
dition. For example, besides the Daniell cell, there 
is Regnault’s combination, namely, metallic zine in 
contact with sulphuric acid, and metallic cadmium 
in contact with cadmium sulphate, and the battery 
of Pincus composed of zine, hydrochloric acid, silver 
chloride, and silver. The law only holds approxi- 
mately for nitric acid combinations, such as the 
Bunsen cell and Thomsen’s couple of copper, sul- 
phuric acid, nitric acid, and carbon, for reduction 
products slightly vitiate the results. 


TREATING AURIFEROUS OREs. 

A new process for extracting gold from complex 
auriferous ores was recently tried at the Crown 
Engine Works, Lambeth, before Dr. Lyon Play- 
fair, M.P., and a number of scientific men. The 
process is known as Molloy and Warren’s, and is 
chiefly intended for dealing with refractory ores, 
such as are to be found in the Indian and other 
goldfields. The machinery consists of a patent 
crushing stamp, resembling a steam hammer, a 
reverberatory furnace for roasting the crushed ore, 
and chemical apparatus for extracting the gold by 
means of acids. About half a ton of crushed and 
washed ore was placed in a tank, on a roughly con- 
structed platform, and connected by piping to 
chambers containing nitro-hydrochloric solvents. 
The ore was subjected to the solving action of 
these for a short time, and the solution of gold and 
silver thereby produced was chemically treated to 
throw off the metals. These were then melted in 
an ordinary crucible, and a fair quantity of the 
precious metals was the result. Part of the process 
includes the reconversion of the acids, so that they 
can be used again and again. The only waste is 
that due to leakage through defective joints, or the 
imperfect washing of the acids. The inventors 
claim that a ton of ore may be treated at a cost of 
25s., and that 90 per cent. of the metals in the ore 
can be extracted by the process. 


“LAND AND COMPENSATION” ON RAILWayYs. 

During the past half-year the South-Eastern 
Railway paid 14,785/. for land and compensation 
on lines open for traffic account; and it is some- 
what singular that the law and Parliamentary 
charges on the transfers were not less than 6316/. 
The South-Eastern Railway is not an exceptional 
line; the Manchester, Sheffield, and Lincolnshire 
spent last half-year 10,656/. on land and compensa- 
tion, and the law charges and Parliamentary 
expenses were 224/.; while the North-Eastern, 
ina recent half-year spent 235,414/. for land com- 
pensation, and the cost of the law and Parlia- 
mentary charges was 7433/. It is evident, then, 
that when the railway companies have to acquire 
compulsory powers and to put them into exercise, 
it is a most costly process, for the sympathies of 
jurics go with those whose property is arbitrarily 
taken from them. Nor are the railway companies 
generally entirely without blame in this respect, for 
in too many instances they allow the land near 
them to pass into the market, houses to be built on 
it, and afterwards they need this and have to 
acquire it at great cost. There can be no doubt that 
the railways in this country, and especially in and 
near the great towns and trade centres, will have 
materially to extend the accommodation that they 
now offer, and it is even possible that at such 
places duplicate sets of lines may be forced upon 
the companies for the different sets of traffic, and 
that it is the duty of the railways to prepare for 
this, and by judicious purchase by arrangement to 
diminish the large sums that juries enforce for 
compulsory powers. 








AN AVERAGING MACHINE. ° 

The averaging machine or book-keeper’s assistant 
of M. Auchinloss, an American, determines mecha- 
nically the average date upon which a payment 
falls due, and will besides solve a great variety of 
simple and inverse proportions with exceeding 
rapidity. The apparatus is very simple and requires 
no skilled arithmetician for its use. It consists of 
an oblong grooved platform, balanced by a scale 
beam and pan. The pan is so coupled with a mov- 
ing counterpoise that the equilibrium of the system 
is preserved for all conditions of the pan. The 
weights bear to each other the ratios of 1 to 10 and 
of 1 to 100, so that they may be used to represent 
units, tens, hundreds; tens, hundreds, thousands ; 
hundreds, thousands, tens of thousands, and so on. 
The transverse grooves of the platform represent 
the days of the month, and the notches on the 
scale beam the average dates. In solving any 
problem, the weights are first distributed over the 
platform so as to represent the several purchases 
made on the respective days. The scale pan is then 
laden with an amount exactly equal in weight to 
the entire load on the platform. After the machine 
has been thus laden, the scale pan should be moved 
along the scale beam until it reaches a point where 
the weights are in equilibrio. The reading of the 
scale beam gives the average date of the purchases. 
The process requires little thought or time, and a 
large number of averages can be made without 
fatigue. The work can be verified by simply 
glancing a second time over the platform and pan 
for re-assurance as to the proper positions of the 
weights. 

A SurGicaL MACHINE. 

The mechanical amputator of Dr. W. G. A. 
Bonhill, of Philadelphia, which has been recently 
presented by him to St. Bartholomew’s Hospital, 
London, is one of the most novel and interesting 
triumphs of constructive skill. The apparatus 
consists of an iron standard carrying a train of 
multiplying gear, which by means of an endless 
cord passing over pulleys transmits a rapid rotary 
motion to either small drills or circular saws, as the 
case may require. These drills and saws are 
attached to the end of a series of rods connected 
by universal joints forming elbows, which permit 
the operator to move the cutting instrument in any 
direction he pleases while it is revolving at high 
speed. These instruments are only intended to 
deal with bone, and when it is desired to hold the 
fractured parts of a bone rigidly together in a 
certain position, holes are drilled into it, and pins 
inserted, which being held in a steel frame keep 
the parts in the position desired. The circular 
saws are employed to cut away portions of the 
bone, or sever the entire shaft. For simple 
amputations a small straight saw can be fitted into 
a holder, and as the latter is attached to a small 
eccentric work from the main gearing it has a very 
rapid reciprocating action imparted to it by means 
of a small handwheel. By this means the com- 
paratively slow oscillation of the surgeon’s hand is 
superseded by the extremely rapid motion of the 
mechanical saw; and thus the time of an operation 
is greatly shortened, while the operation itself is 
much more neatly performed owing to the small 
size of the saw and its high velocity. The new 
engine has been freely dedicated by its inventor to 
the service of his profession, and has already come 
into extensive practice in the United States. 


Pavine By Evectric LIiGur. 

We observe that the Comptroller of the Bridge 
House Estate has issued a public notice to the 
effect that on and after Monday, September 5, the 
carriage-way of London Bridge will be partially 
closed for the purpose of being repaired, and that 
during the execution of the work provision will be 
made for keeping open two lines of traffic, namely, 
one from the City and the other into Southwark. 
Nothing, however, is said about the expected dura- 
tion of the repairs or the utilisation of the electric 
light to facilitate th work by enabling it to be 
carried on during night time. All sorts of building, 
harvesting, and manufacturing operations, even of 
a delicate kind, are now regularly carried on after 
dark by aid of the new illuminant, yet the rude 
work of paving streets and thoroughfares has not 
been prosecuted by its means, even in busy London 
and congested London Bridge. The City autho- 
rities now have the electric light along the bridge 
itself, and there is no occasion to resort to a port- 
able electric lighting apparatus, to carry on the 
paving operations. The mere fact that the original 





contract with the Messrs. Siemens only stipulates 
for the light during several hours of the fore-night, 
need not prevent the light being supplied the whole 
night through, since Messrs. Siemens would doubt- 
less be ready to keep their lamps going all the time. 
By doubling the effective working shift in this way 
the repairs of the bridge could be concluded in half 
the time which they take by the present system of 
working only during the hours of daylight and 
lying by all night. With the electric light at com- 
mand, and actually in situ, there can be no good 
reason for abiding by the old method. 


MAKING PARABOLIC Mirrors. 

A very ingenious method of manufacturing 
parabolic reflecting surfaces has been invented by 
M. Latchinoff, who has described the process fully 
in our Russian contemporary L’£lectricité. It is 
based on the fact that all points of the free sur- 
face of a liquid turning round a vertical axis 
acquire a constant angular velocity and take a 
parabolic form. If then the liquid is put intoa 
| vessel which is rotated round a vertical axis it will 
form a hollow shell of parabolic section inside, and 
if the liquid is one which will solidify a rigid para- 
boloid will be obtained capable of being used as a 
reflector. M. Latchinoff therefore mounts a hemi- 
spherical vessel upon a vertical shaft carrying a 
pulley, and rotates it by an endless belt froma 
motor. Into this he pours a sufficient quantity of 
plaster-of-paris liquid or a solution of the mastic 
prepared by M. Mendelejeff. Fusible metals would 
serve the purpose too, but they are apt to oxidise on 
the surface, and in cooling they tend to crystallise. 
The shape of the vessel need not necessarily be a 
hemisphere, but this form is convenient; and a glass 
cover should be added to it. To regulate the 
thickness of the liquid shell a ring of wood is 
fixed within the bowl at a proper distance below 
the edge. This prevents the liquid rising above a 
certain height. Regularity of motion is most 
essential to the success of the operation, and hence 
a steam engine is not adapted to drive it ; buta 
small Gramme or Siemens dynamo-electric machine 
actuated by a Thomsen or a Tchikoleff battery 
will answer well. Three or four cells will suffice 
and the speed can be regulated by resistance placed 
in circuit. With a Deprez or Helmholtz regu- 
lator any kind of battery may be used. An 
angular speed of a turn per second is quite suf- 
ficient for the purpose ; and the axis ought to be 
verticalised by means of a spirit level, and fixed so 
as to be free from shake or jar. The liquid should 
be one which solidifies slowly, say in an hour, and 
without shrinking much in bulk. The shells thus 
prepared can be made reflective by electrotyping 
with nickel silver, or iron, which, when prepared 
in this way, oxidises with difficulty, and being 
almost white, will serve for a reflector if kept 
under glass. 

Tue Cost or Raitway Works. 

Some facts that were elicited at the meeting of 
|the Lancashire and Yorkshire Railway Company 
a few days ago, have a very great interest, and are 
curious as showing how in certain conditions, 
estimates, and even contracts may be exceeded. 
Amongst other works which the Lancashire and 
Yorkshire Company has had in hand were two; 
}one of them its Ripponden branch, and the second 
|the new works at Cheetham Hill. The first of 
| these is amongst the most costly of the works the 
jcompany has in progress, 608,254/. having been 
expended on the Ripponden and Stainland branches 
up to the end of last June. At the shareholders 
|meeting, a gentleman inquired what had been the 
|amount of original contract for the Ripponden 
| branch, and what the actual cost; and the same 
particulars were asked for as to the Cheetham Hill 
|works. According to the reply of the chairman, 
ithe contract for the Ripponden branch had been 
'113,000/., and the actual cost 396,000/. ; whilst for 
| the Cheetham Hill works the original estimate of 
293,000/. had in cost merged into 580,000/. The chair- 
'man had explanations to offer for these enormous 
discrepancies which must be satisfactory in some 
degree ; that at Ripponden there was a danger cf 
|a mountain” falling on the line, and works of 
|stupendous magnitude were needed; whilst at 
|Cheetham Hill, treacherous quicksands were met. 
| The costliness of works under such circumstances 
is well known ; but there arises the further ques- 
| tion whether, when these difficulties were met, it 
| was imperative to proceed with the works. The 
| shareholders, who are probably best able to judge, 
appear to have considered the reply of the Board 
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Satisfactory ; but the fact that such enormous 
DEPARTMENT. 


expenditure has ben needful, is a sufficient expla- 
nation of the decrease in the dividend of the great 
Lancashire Company. The completion of these 
and other great works will free it from a long con- 
tinued drain, and they should begin to be pro- 
ductive, whilst the Lancashire and Yorkshire line has 
apparently decided on the policy of now endeavour- 
ing by judicious improvement to develop the traffic 
on its trunk lines. There has long been a need for 
this, and freed from the drain of the costly works 
referred to, the Lancashire and Yorkshire should 


circulated in England and in India as showing the 
disadvantageous position of civil engineers in the 
Indian Public Works Department as regards pen- 
sions compared with the other services, 


Covenanted Civil Indian Medical 














Royal Engineers, 
be easily able to accomplish it. Service. indian Service. Service. 
ELECTRICITY AND BALLOONING. = ” ” 

Soon after the announcement of Faure’s new} | ates ‘es 
accumulator of electricity the idea was thrown — | Pension. —— Pension. | —— | Pension. 
out by Mr. Martin Tupper in this country that aan A secnonoell eR See Se 
storage batteries could be employed with advantage ‘ a? <j F £ | . -_ | 
in propelling balloons. Power and not levitation 7 Bo = 350 to 409 | = | 4 | 
was in Mr. Tupper’s opinion the true key to the 25 1000 | 5 492 25 500 

30 1000 30 115 to 850 30 709 


attainment of aérial travel. French aéronauts have 


Tue following statement is we understand being | tional interest. 


The fact | so unwisely. 


—<—=S 


that this matter is now under consideration by the 
Government of India will give the statement addi. 
t The importance to India of the 
engineer service is second to none of the others 
and we find it difficult to understand why a body of 
professional men should be treated so illiberally and 


TABLE arvinea A COMPARISON OF THE PENSIONS GRANTED TO THE INDIAN SERVICES, SHOWING THE 
UNFAVOURABLE POSITION oF CivIL ENGINEERS IN THIS RESPECT. j 
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also given their attention to the subject, and at the 
recent meeting of the French Academy of Sciences, 
M. Gaston Tissandier made a communication on it. 
The true solution of the problem, if it be feasible 
at all, appears to us to lie not in the exclusive use 
of levitation or electric power, but in a proper com- 
bination of both principles. This plan is that which 
M. Tissandier contemplates, and he points out that 
a propeller driven by electricity possesses advan- 
tages over other modes of movement. For example, 
it requires no fire, which is a dangerous element in 
a balloon inflated with hydrogen gas ; it has a con- 
stant weight and gives off no products of combus- 
tion, and is readily manipulated. M. Tissandier 
prepared a small balloon, pointed at the ends, 11 ft. 
long by about 44 ft. in diameter. Its volume was 
484 gallons, and when filled with pure hydrogen gas 
it had an ascending force of about 4} lb. A Trouvé 
motor of the Siemens type weighing nearly 8 oz. 
was fixed to the lower part of the balloon and con- 
nected to a double-bladed screw of 18 in. diameter. 
With the aid of a Planté secondary battery weigh- 
ing nearly 3 lb., the screw was driven at the rate of 
64 turns per second, and propelled the balloon 
through the air at a speed of over 3ft. per second 
during a space of 40 minutes. With two secondary 
elements weighing 141b. and a screw of 21 in. 
diameter, a speed of 6} ft. per second was main- 
tained during ten minutes. With three elements 
the speed was about 10 ft. per second. M. Tissan- 
dier also measured the work done by the little 
dynamo-electric motor and found it to be about 
314 foot-pounds with a single element and a speed 
of five turns per second ; and with three elements 
it is about 7 foot-pounds. He estimates that a 
dynamo-electric motor of 5 cwt. with 17 cwt. of 
secondary batteries will yield six horse power of 
work. This weight could be raised by a hydrogen 
charged balloon of 3900 cubic yards volume, and 
similar to that employed in 1852 by M. Giffard, 
and in 1872 by M. Dupuy de Léme. It would be 
131 ft. long by 43 ft. in diameter at the middle and 
its ascending force would be about 3}tons. With 
all its appurtenances it would weigh from 19 cwt. 
te 22 ows, and there would ome from 1 ton to May of the present year. During the trial each loco- 
2 tons for ballast and voyagers. In calm weather | motive was required to conduct the ordinary traffic for 
it would have a speed of from 12 to 15 miles per | one day—the consumption of water, coke, oil, &c., being 
hour, and it would be able to deviate from the line | under strict supervision. In addition to this, an official 
of a wind. It is true that this result could only be | trial trip was made with each engine, drawing three 
obtained during a limited time, but the conditions | tram cars loaded with bags of sand giving a total weight 
would be greatly improved by lighter batteries and | of 10 tons. Four engines were entered for the competi- 
possibly by the use of M. Faure’s accumulators. | tion, that of Krauss and Co., of Munich, obtaining the 
While upon this subject we may also mention that | Prize. This engine consumed on the trial trip of 33 
M. Trouvé has tried his electrically propelled boat | ™!¢s 373 1b. of coke, and 2} Ib. of lubricant. 

on the upper lake of the Bois de Boulogne with a ; aya ; 
Trouvé motor and a four-bladed screw about a foot The Moniteur des Intér’ is Matériels (Brussels, 
in diameter. Twelve Bunsencells of Ruhmkorff’s em age 38) — ae considerable — eae es 
pattern, propelled the boat containing three persons panel men thy yy han doy P onary yew 
ata speed of 10 ft. per second, but this rate fell employs two alternative processes. In the one « cupola 
off at the end of three hours to about 9 ft. per] with basic lining is used ; the phosphoric iron is mixed 
second, and at the end of five hours to 8 ft. per! with lime, fluor spar, dolomite, &c., and the mixture is 
second, brought to an intense heat in order to obtain a liquid 
basic slag. By the other method the depbosphorisation is 
carried on in a Bessemer converter, or a fire furnace; the 
phosphoric slag which is formed during the first part of 
the process is removed, and the other impurities are then 
taken away by one or other of the ordinary methods, 


ing their pension. 


pension 10501. per annum. 


bable maxima at a rate of unusually good promotion. 


FOREIGN TECHNICAL LITERATURE. 
In La Gaceta de la Industria (Barcelona, August 20) 
is a paper by G. J. de Guillen on electrical units, in 
which he gives the various standards adopted, with 
Tables showing their relative values. 


The Weiner Zietung (Vienna, August 23) says that 
the Bohemian rape oil manufacturers have presented a 
petition to the Minister of Commerce, praying that (in 
consideration of the serious effect which the sale of 
native mineral oils produces upon their industry), pro- 
tection may be accorded to them similar to that which 
French oil manufacturers enjoy. 


La Meétallurgie (Paris, August 24), in a continuation 
of the papers on the metal industries of France and 
Algeria, gives figures showing a very great increase in 
the production of Bessemer and Siemens-Martin steel 
within the last few years. In 1879 (the latest date 
given), 307,000 tons were turned out, against 26,000 tons 
of otherclasses. The total steel production of 1879 was 
20,000 tons above that of the previous year. In rails, 
the increase in the number of steel rails turned out is 
equally considerable, showing a rapid annual growth 
since 1872, in which year 82,000 tons were produced 
against 254,000 tons in 1879. At the same time, the 
quantity of iron rails has been steadily decreasing. 
From 161,000 tons in 1874, it has come down to 40,000 
tons in 1879. 


The Zeitung des Vereins Deutscher Esenbuhnenver- 
waltungen (Berlin, August 22) gives particulars of the 
conditions under which the International Tramway Loco- 
motive competition took place at Arnheim, in April and 























CENTRAL AMERICAN RaILway.—The Tehuantepec Rail- 
way is now making steady progress towards completion, and 
will be opened from the Gulf of Mexico to the Pacific in 
1883. Lieutenant Leutze, of the United States Navy, 
who bas lately visited San-Francisco, is, by permission of 
the United States Government, engaged in selecting a site 
for the Paeific terminus. He reports the survey and selec- 
tion of an admirable harbour at the Bay of Chipequa, a 
few miles from Salina Cruz, where steamers now call. 
With a moderate expenditure, wharves may he built at 
which steamers and ships may be alongside the railway, 


and discharge and receive cargoes directly from and into | 
trucks. ‘wells were sunk at Baku. 





The Iron Age (New York, August 11) gives an 
extract from a report furnished by the American consul 
at Odessa, upon the petroleum district on the Caspian 
Sea. It does not exceed six square miles, as far as is at 
present ascertained ; and although the existence of the 
ci! has been Jong known, it was only in 1872 that oil 
Previous to this date, oil 





Notes.—(a) The members of the Covenanted Civil Service subscribe 4 per cent, from their salaries towards a fund for increas- 
But their salaries are very high compared with other services. E 
(6) All absence on leave on furlough counts as service, and service counts from date of first commission. 
(c) In the Indian Medical Service the following leave counts for service for pension. 
In 25 years, 3 years; and in 30 years, 4 years of leave. In addition to the highest pension here given, extra pensions of 250/. and 
350/. are given to deputy surgeon generals and surgeon generals afier 5 years service as such, making the maximum possible 


All leave counts for service for pension. 


In 17 years, 1g years. In 20 years, 2 years 


(d) A large amount of leave is counted as service for pension varying with the regulations each officer may be serving under. 

(e) The Uncovenanted Service mainly consists of Natives and Eurasians, 
aervice. Pensions before this period can only be obtained on medical certificate of complete unfitness for further service, 
pensions of the Uncovenanted Service are paid in rupees, and are subject to the fluctuations of the silver market. 
above given are calculated at a high exchange, viz., 1s. 8d. per rupee. The pensions given above at 20 and 24 years are the pro- 
The pension at 30 years is the highest obtainable in the service ; no leave 
counts for service for pension except in the case of civil engineers appointed by the Secretary of State. 


No pension can be claimed until after 30 years actual 
¢ All 
The pensions 


certainly had been obtained, but only from wells which 
had been sunk for water. At the present time there are 
196 refineries in the district, with an annual capacity 
of 1,400,000 gallons, but many of them are standing 
idle. Crude oil is worth about 3d. per barrel at the 
wells, and is purchased by the city authorities for 
sprinkling the streets, as being cheaper and more last- 
ing than water. 


The O6csterreichische Zeitschrift fiir Berg-und Hiitten- 
wesen (Vienna, August 20) gives the continuation of 
Professor Kupelwieser’s paper on the use of lignite in 
iron smelting. The writer considers that, if properly 
selected, lignite may be used with advantage, cither 
separately, or mixed with ordinary coal, but that its 
high price renders its use impossible in many cases. 

An extract from the official statistics of the Austrian 
coal industry of 1880 showsa total output of 255,500 
tons, 554 per cent. of which were raised in Bohemia. 

Large iron ore deposits of almost unprecedented rich- 
ness have lately been surveyed in Lapland by practical 
mining engineers, The district is near the village of 
Jukkasjirvi, in Swedish Lapland, about ten miles from 
one of the arms of the West Fjord. Analysis shows 79 
per cent. of metallic iron in this ore; and the quantity is 
said to be sufficient, at the present rate of consumption, 
to supply the entire world with iron for many years, It 
is intended to construct a railway from Fagernaes, on 
the West Fjord, to the district in question, in order to 
develop its resources; and it is stated that the attention 
of English and Dutch capitalists has already been 
directed to the value of the ore by one of the Swedish 
officials, 


La Houille (Paris, August 21) publishes a long paper 
on the subject of the proposed Canal du Nord, giving 
details of the alternative projects of M. Flamant and M. 
Holleaux, which have been submitted to the Commission 
of Inquiry. The former scheme is the one which has 
been favourably received ; as, although the cost would 
be greater than that of the latter, the advantage in 
opening up important districts—ignored by M. Holleaux 
—is considered sufficient to justify the extra outlay. It 
is calculated that the cost of carriage from Lille to Paris 
will (by this canal) be reduced to less than one-half the 
present rate ; and it is believed that the collieries of the 
north of France will profit greatly by its construction— 
to the extent, indeed, of almost entirely excluding 
Belgian and German coal from the French market. In 
addition to the coal industry, the sugar, wine, and alcohol 
manufacturers will be the gainers by this scheme, if 
executed. 

It is asserted that MM. de Wendel have made a con- 
tract with the Chemins-de-Fer de l’Est for the supply of 
the whole of the steel rails which they may require 
during the next ten years. The price is not known, but 
it is believed to be less than 200 francs per ton. This 
contract, says the correspondent of La Houille, shows 
absolute confidence on the part of the contractors in the 
dephosphorisation process, which is that to be employed. 








Frencu Rartways.—An official return shows that at 
the close of March, 1881, France had 14,854} miles of 
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railway in operation. The corresponding length of line 
in wubing at the close of March, 1880, was 14,269} miles. 
It follows that 584 miles of new line were completed in 
France during the twelve months ending March 31, 1831. 
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APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 

AUGUST 29, 1881. 

In the Cases of Inventions communicated from Abroad 
the Names, &c., of the Communicators are given in 
Italics after the Applicants’ Names. 


Nos. 
and 
Dates. 


wd 


1881 
Aug. 
23 
8659 


3660 
3661 


3682 
3683 | 


3684 


3685 
3686 | 


3088 
3689 


3690 
3691 


$692 
3693 


3694 


3695 
8696 


3697 








ventry. 
| . a 
| 


| C.de Lucia, Naples. 





NAMES, &c., 
OF APPLICANTS. 


ABBREVIATED TITLES, &c. 





Morgan-Brown. Ste- 
vens and Pearson. 
Morgan-Brown. Her- 

sey and Hersey, 


Morgan - Brown. 
Richards, 
Benson. Salisbury. 


d. p Galley, Forest 
Gate. 


Justice. Dewé, 

J. W. de V. Galwey, | 8 
Warrington. 

W. D. and 8. Priest- 
man, Hull 

Lake. Tracy. 

Lake. Connolly. 

Lake. AMeaker. 

Lake. Burnham and 


Burnham, 
J. H. Young and R. 
Paterson, Glasgow. 
A. and J. Hunter, 
J. 


Glasgow 
Colly- 
hurs 
Abel. 


Walton, 
K. H. Sander, Zwei- 
naundorf, Saxony. 
J. Smith and 8. A. 
Johnson, Millwall 
J.N. Masxelyne, Lon- 


on. 
E. W. Lay and 8. 
Martin, Hampstead 
Pitt. Burrell. 


t. 
Estrade, 


| J. E. Beaver and T. 
Terry, Birming- 


ham. 
T. Hogben, London. 


Healey, J/unt. 
J. Craven, Wakefield. 
. @. Hammon, Co 


, Clehonger. 
opkins, Bir- 
gt Ft and G. 
Hatton. Kidder- 
minster. 


A. Watkins, London. 
A. L. Windsor, Brent- 


bt “h. Gibbs. Chingford 
L. Blackman, 
* Neatville, USA 
E. Jesty, Yeovil. 


H.C. V. de P. Ahr- | 
becker and H. E. J. 
~aannene, Lam- | 

t 


h. 
J. Musgrave and A. 
Walsh, Bolton. 
J. Lacey, London. 
C. —~ japaae Hamp- 
stead 


G. , Godsall and J. 
C. Read, Birming- 


om 
Sek, Walker. 
J. Sefton, Belfast. 


J. Cooper, 
ham. 

Johnson. Vojacek, 

0. C. Alty, Black- 
burn. 

T. Matthews, Stoke- 
Newington. 

J. M. Stuart, 


on. 
Herrlich. 


Notting- 


Lon- 
Ujhely. 
J. Lynn, Sunderland. 


Lake. Hartford Sapi- 
tary Plumbing Co. 


A. Co MacLeod, Shrews 


T. A. ‘Senesa, Otley. 
E. E. Lemmon, Strat- 


ford. 

Engel. Miiller, 
Abel. Twinch, 

C. D. Douglas, Lon- 
doa, 





| | Preparation of 


| 


| 
| 


| 
| 
| 








Locomotive engines. 


Drying apparatus for sugar, grain, 
&c. (Complete specification), 

Valve stem supports and valve} 
stems or piston rod packing 
(Complete specification), 

Controlling the admission of feed- 
water to steam generators. (Com- 
plete specification), 

A movable angled feather furnace || 
firebar. 





hotographic pic- 
tures, and exhibiting same. 
team boilers. 


Steam pipes and connexions for 
dredger and other cranes. 

Machinery for drilling roc. 

Electric-lighting apparatus. 

| Pocket-books and articles for con- || 
taining money. 1} 

Cooling and compressing air or|| 
other aeriform fluids. 

Printing machines. j 


H} 
| 
| 
| 
| 
| 


Fuses for blasting purposes. 
Apparatus for singeing fabrics. 


- ametien, tenders, and rolling | 
| Machinery for sorting grain 

Valves. 

Rogiouing fares and marking 
Ap —, for polishing 
Electric light regulators. 


spoons 


Joint for bracelets, &c. 


Generating carbonic acid gas, mix- 
ing it with water and refrigerat- 
ing same. 

Measuring and registering the flow 

of liquids. 

Winding gear for mines. 

Driving gear for velocipeles. 


Manufacture of buttons. 
Ornamenting surfaces of 
metal, &c. 


sheet 


lide valves. 

Sewing machines, and apparatus 
for driving the same. 

Bolts for fastening doors. 


Drying machines. 

Vessels and machinery for aerial 
navigation. 

Preparation for cleansing or polish- 
ing jewellery. &c. 

| Fluid meters and ball-cocks. 


Safety gear for starting engines. 


Apparatus for basting meat. 
Electro-magnetic clocks aud bat- 
teries for same, &c. 


Bicycle lamp. 


Manufacture of tuyeres. 

Hemstitching and other sewing 
machines. 

Exhibiting advertissments 
samples, &c. 

Bending rails, bars, &c. 

Carts. 


Securing rails in chairs. 


Crushing gold ore and effecting 
amalgams. 

Extracting, ~ Tp and hardening 
paraffine w: 

Compensating ct chain barrel for steer- 
ing apparatus. 

Water-closet apparatus, and manv- || 
facture of pans therefor. (Complete | 
specification), 

Surfaces for skating upon. 


or | 


| for spinning and doubling. 
Joining boards, p! , &e. 

Electric lamps. 

Ammonia. 


Construction of baths. 


| 


Nos. 
and 


Dates. 





Aug. 
25 
3714 


8715 | 


3716 
38717 


| $718 | 


3719 
3720 
8721 | 


8725 


8728 
3727 


| 3728 


3729 


| 3730 
| 8731 


3732 


3733 
8734 
8735 


Ang. 


27 
3736 
3737 
3738 
3739 
3740 
3741 
3742 
3743 
3744 


2745 
3746 


3747 
3748 


3752 


8753 


3754 


3755 
756 


8757 
8758 
8759 


3760 
| 8761 


8762 


NAMES, &c., 
OF APPLICANTS, 


| 


it Barrow, Rook Ferry. 


E Williams, South- 

J.1. Warman, Coven- 

| _ try. 

| J. Winter & T. Ivers, 
arnworth. 

J. Wolff, Manchester. 


| Wetter. Blackhall, 
ke. Carmien. 


T. Edmond, Plymouth. 


) a Glazebrook, Bir- 
mingham. 


F. Caldwell, Lough- 
borough. - 


ro’ 

M. W. Samson, 
Northolt, near 
Sout. 


H. _D. Cogswell, San 
Francisco, 


De Pass. Jmbs. 
A Horne & T. Sigley, 
Liverpool. 


Hagen. Brin & Brin, 

Lord Elcho, London. 

J. Barbour and A. 

Pos Belfast 
F. 8&8 


. Geo 
* widitens. _ 
Clark. Michaud. 


Brydges. Helm 
Balderston. 


F. Ripley and T. H. 
Brigg, Bradford. 


Bonamy 


H. Toy, Birmingham. 
Knoblauch. Dietrich, 
E. Haskell and J. P. 


Bayly, London. 
J. Pilbrow, Tunbridge 


Mocke. Von Lesser. 

E. Fromentin, Paris, 

J. Northrop, Embsay, 
Yorks. 

E. C. F. Otto, Peck- 


1am. 
J. Fahdt, Dresden. 
E. Kaulbach, London. 


Lake, Jenks. 
C. F. Claus, London. 


B. Green, Mitcham. 


C. Pratt, Clapham. 
Rodyk. Dennys, 


J. Kellett, Bradford. 


J. Kellett, Bradford. 


W. Elmore and J. J, 
Atkinson, London. 


I. Hepworth, Little- 
t 


own. 
G. W. Newbury ani 
J. F. Bonnet, Lon- 


don. 
H. Benest, Bow. 
J. Fox, Londoz. 
Lake. Crosby, 


H. Bland, Luton. 
R. W. Newlands, Lon- 


on. 
Clark, Afagne. 


ABBREVIATED TITLES, &c, 





Furnaces, pans, and {a Manet for 
the manufacture of 

Gas engines and the patuniatte 
generation of gas therefor. 

Pitch chains and pulleys, 


Cotton cloths known as cotton cords. | 


Sizing, dyeing, printing, and finish- | 
ing apparatus. || 

Ri machines. 

Devices for stoppering aaiiee, &c. 

Rope and hawser stoppe: 

Tree-pots, flower-pots, wend seed- 
pans, 


Manufacture of knitted fabrics. i] 


Construction of ship whereby rolling 
and pitching are reduced to a| 
minimum, and which renders) 
vessels practically unsinkable. | 

Refrigerating apparatus for fluids, 

iquids, or solids. (Complete speci- | 

JSication), 

ing machines 

Apparatus for registering or check-| 
ing the number of persons enter-| 

ing tramcars, &., or places of| 

entertainment. and the fare or | 
price of admission paid. 

Production of ozone for bleaching | 
and other purposes. 

| Range finders. 

Machinery for spinning or twisting | 
coarse yarns. 

Transmitting and receiving audible || 
signals by means of electricity. || 

Processes for chemical and physical 
engraving by means of photo-|| 
graphy, manufacture of plates for 
use in such processes, &c, 














$ 
Bae 
a 





cars, 
Manufacture of fishing and other|| 

nets. and machinery therefor. 
Spinning machinery. 


iI 


Glassholders for gasaliers and | 


pavemen 
Appliance for heating by gas. 


Railway brakes and method of | 
applying the same, &c. 
| Tanning hides or skins. 


Refrigerating apparatus for pro- | 
ducing local anaesthesia. 

| ——_ for feeding 
b 

Looms for weaving and apparatus 
connected therewith. 

Bicycles and other velocipedes. 


steam 


1] 
1 
Etching glass. 
| Consuming coal and other fuel for | 3 
| _ heating purposes. 
Ring-spinning machines or frames. | 
| (Complete specification), 
| Process for the manufacture of | 
white pigment, and the simul- 
taneous production of hydrate of | 
|  strontia. 
| Barrows. 
| Bookcase-bed-wardrobe. 
| Compositions for coating ships’ bot-| 
| toms, &c., to prevent fouling, and 
| for preserving iron, wood, &c., 
| from the effect of exposure to sali| 
| water, damp, or atmospheric in-| 


fluences. 

Easel ay supporting and lifting or| 
lowering k boards employed | 
in teaching. 


Mechanical arrangements for con- | 
verting reciprocating motion into 
rotary — applicable to velo- | 

ipedes, 

Shouthing or or coating metal surfaces, || 
= means of or apparatus there- 





| 
i] 
Apparatas for cutting leather to|! 
prepare same for splicing. | 
Clasp or fastening for memorandum 
aud other books. | 


Opening and closing hansom cab) 
and similar carriage doors. 

Apparatus for‘ cutting out” textile 
and other fabrics. 

Ships’ berths, comprising mecha- 
nism for peeing same level, &c. 
Sewing machine | 
Fittings for excluding draught. 

| 


Production of autographic transfer | 
for lithographic and zincographic | 
printing, in the reproduction | 
printed matter by lithogra phy 
zincography, and maierials em-| 
ployed therein. 








GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 
For Particulars, see Corresponding Numbers in Lists of 


Applications for Patents, 
L—Announced August 26. 










































| 
Apparatas for starting tramway|| 33: 
| 





amps. 
Ramming owe for asphalte | 33 








INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 


For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents. 


No. | 


1881 Tea | 
3660 











































No. Name. | No. | Name. | No. Name. 
1881 1881 1881 
2412 | Cowan & 2514 | Haddan 2808 | Jebb 
Stuart, (Eames, (Barker). 
Stever, and 
Eames). 
Il.—Announced August 30, 
| No. | Name. No. | Name. No Name. 
1881 1881 1881 
| 2765 | Levassor. 3424 | Cruikshank [| 3493 | Wilson 
2883 | Dunnill. (Houston). (fowler and 
2969 | Aldous, 3426 | Glaser (Has- Lewis). 
3035 | Von Naw- | _ denteufel). | 3495 | Knowes. 
rocki 3428 | Beattie. 3497 | Laboissitre & 
(Schiitz and | 3430 | Stierlin Daujon. 
Juel) | (Schldpferd| 3499 | Haddan 
3036 | Macey. Sonderegger ) (Cornier), 
3053 | Jacobson 3432 | Foster and | 3501 | Haddan 
3081 | Dawes, | _ Williams. (Gillot), 
Thompson, 3434 | Westing- 3503 | Seed (Seed), 
& Thomp- house, 3505 | Greenaway. 
s0n, 3436 | Westing- 3507 | Brewer 
3115 | Wirth (Mack). house. (Stockstiil, 
3119 | Wood. 3438 | Mills McGeary, & 
3199 | Rowe. | (Thompson). Anderson), 
3253 | Majert. 3440 | Halladay. 3509 | Ullathorne. 
3324 | Lofts and | 3441 | Moffatt and] 3513 Lowe. 
Barker, Chichester. } 3515 | Gibbs. 
3327 | Rastrick. 3442 | Abel (Ladé). | 3519 | Mills 
3328 | Lake 3443 | Abel (Precht) | (Desruelles 
| (Jouffray &@ | 3444 | Walser. and Bour- 
| Chevalier). | 3445 | Brougham. | _ doncle). 
33 Brydges 3446 | Haresceugh. | 3521 | Reynolds. 
| (Schiltz), 3448 | Hooley. 3523 | Brierly 
| Hobbs. 3449 | Boult | (Rihr). 
| Smith. (Haubo'd).| 3525 | Evaus and 
; | Lloyd Wise | 3450 ; Crossley ana | King, 
(Guétat & | Holt. 3527 | Lucas, 
Chavanne). | 3451 | Lee and 3529 | Lake (Herry, 
3338 | Abel Moore. Lege, and 
| (Wernd’). 3452 Clark (Fulle- Goizet). 
$244 | Lake (Noye, mann, Wyss. | Balme, 
| Noye, & Neye) and Co.) Schneider. 
3346 | Mackenzie. 3453 | Bonneville Jvhnson. 
3350 | Reina and (Roland), Campbeil 
Betti. 3454 | Johuson. se 
| Hughes. 3455 | Hubble (Williams, 
| Carpenter. (Partz). Harrington, 
| Petty. Lake (Arey). | and Whitte- 
Haddan Dunscombe. more). 
(Telschow). Emptage. 3541 | Clark 
3362 | Hopkinson. sg | Abel (Lew). | (Smith), 
| 3366 | Rogers. 5 Evans & Low} 3545 | Von Naw- 
3368 | Lake 5 Smith. rocki 
| (White). 3462 | Stewart. (Schonde!- 
3370 | Walton. 3463 | Lucas. maier). 
3372 | Lake 3464 | Sawiczeski. 3547 | Francois. 
| (Laskey), 3405 ‘Thiesher 3549 | Brown. 
3374 | Crawford & (Bligh). 3551 | Reuther. 
Lees. 3466 | Robertson & | Jagenburg. 
3382 | Green. Joyce. | Brinsmeuu. 
3384 Newburn 3467 | Wollf 3559 | Harrison. 
| (Pond). (Berger). 3561 | Van de Kerk- 
3386 | Schmoele & | 3468 | Curtis. | hove and 
| Mols, 3469 | Clark (Reed). | _Snyers. 
3390 | Neate. 3470 | ~U'ren, 3563 | Clark 
3392 | Allport and | 3471 | Lloyd and | (Roberts) 
| Hollings. Kust. | Blackman. 
3394 Fox. 3472 Harling and Wild. 
| 3397 | Wild & Wild Hartmann.| 3571 | Burroughs. 
| 3398 | Leigh. 3473 | Harling and] 3575 | Abel 
3100 | Johnson Hartmann (Delabove), 
| (Afignon & | 3474 | Reid. Thomson. 
| Rouart). 3475 | Posselt | Ward. 
3402 | Johnson (Leitner), | Stewart, 
(Mignon & | 3478 | Lee. 3585 | Whinnerah 
Rouart). 3479 | Fickwell, | (Whinnerah). 
3404 | Brewer 3480 | Heaton. | Robinson, 
| (Desquiens)| 3481 | Comstock. | Tangye. 
3406 | Walters. 3482 | Spence y Sambidge. 
3408 | Strickland. (Rinklakz a] 3595 | Collard, 
3410 | Meihé Bolm), Avnand, 
(Frobeen), 3486 Lake | Lever. 
3412 | Coad. (Boéthius). Martin. 
3414 | Napier. 3487 =Lake (Scott), Johnson 
3418 | Dillon. 3489 | Crowther, ( Badische 
3420 | Adams, 3491 | Klug (Meier) Anilin and 
3422 | M tcheil. Soda 


COMPLETE SPECIFICATIONS. 



































































Favvik). 








Name. No. Name. No. Name. 
1881 1881 
Morgan- 3661  Morgan- 3707 Lake 
Brown Brown (Hartford 
(ilersey and (Richards), Sanitary 
Hersey). 3662 Benson Plumbing 
(Salisbury). Co.) 
§ 37 Cogswell. 
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[Sepr. 2, 1881, 








NOTICES TO PROCEED, 
I.—Tine for entering Opposition expires Friday, 
September 16, 1881, 


















































PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 











DUTY OF 50/. HAS BEEN PAID AND REGISTERED. 
No, Name. No. | Name. No. | Name. 
1878 1878 | 187 
3325 | Keay and 3404 | Malcolm and | 3416 | Griffiths. 
Partridge. Malcolm. 3424 | Clark 
3323 | Thacker. 454 | Davison (Audoye), 
3327 | Lister and (Spaulding).]| 3440 | Dittmar 
Gispert Dunlop. (Phillipsohn 
3346 Brewer Vorwerk and Les- 
(Bastien), | 3495 | Halpin. chziner) 
3364  Vosper. 3599 | Mond. 3457 Holden. 
3334 Atkins, 3731 | Hodges and [ 3383 Edwards. 
Healey 3398 | Jowett. 
3391 | Day (Travis), 








DUTY OF 100. HAS BEEN PAID AND REGISTERED. 











No, Name. | No. | Name. No. Name. 
1874 74 | 1874 
2926 | Barraclough. | 3026 | Harfleld, 2938 | Silver 

0 | Smith. 2914 | Teale. 2974 | Lake (Cété). 





PATENTS WHICH HAVE BECOME VOID. 
1.—Through Non-Payment of the Third Year's Stamp Duty of 501, 




















































































No. Name. No. Name. No Name, 
1881 1881 1881 
1720 | Clark 1769 Morgan ar 1858 | Keighley 
(Closson). Morgan. 1929 | De Sparre. 
1729 | Gros. 1786 Wirth 2080 | Clark 
1736 | Bauer ( Miiller- (J élouis) 
(Chéron). Jacobs). 2176 | Lake(Depoully 
1746 Lyle 1789 Fletcher. and Drouxr). 
1749 | Wood. 1797 | Goodrick 2276 | Shaw. 
1764 | Gutensohn. 1803 Weiss “i448 Blaikie. 
5 | Edwards. 1805 | Seck. idl | Lake 
$s | Hardy. 1817 Gedxe ( Burden). 
1767 | Zimmermann (Boden) 3150 | Lake (TW). 
(Holtz). 1837 | Simon 3317 | Jeans 
ussener 
II,— Time for entering Opposition expires Tuesday, 
September 20, 1881. 
No. Name. No, Name. No. Name. 
1881 1881 1881 
1780 | Lederer 1910 | Newton 2828 | Colling. 
(Paul- (Dedboutte- 838 | Claus. 
mann). ville) 2865 | Claus. 
1784 | Knowles. 1917 | Mills 2931 | De Pass 
1810 | Lake (Sternberg), (Kérting), 
( Peschel). 1926 | Barker. Dolimann. 
1816 | Messenger. 1939 | Smith and Meek. 
1818 | Clark Moore. Kempster 
1821 | Witham 1950 | Lake Gatehouse. 
1823 | Kelly, ( Maiche). Carter and 
1825 | Clayton. 1953 | Pieper Young 
1826 | Von Naw- (Schwartz- | 3324 | Lofts and 
rocki kop). Barker 
(Wienand), | 1956 | Lake Mackenzie. 
1827 yise (Khotinsky) Hughes 
(Derome). 1959 | Robinson. Westing- 
1829 | Heward. 1968 | Lake house. 
1844 Newton (Bouliguine).j 3413 | Nickholds. 
(Monnier) 1987 | Coulthard. 3431 | Longsdon 
1845 | Hinks, 2161 | Burdess. (Arupp). 
Hooper, & | 2180 | Normandy. 441 | Moffatt and 
| Baker. 2183 | Pieper Chichester. | 
1848 | Foster. (Stern). $525 Evans and | 
1850 | Foster. 2312 | Cooman and ting | 
1865 | Crosland, Dallard. 3565 Lake | 
1885 | Main. 2416 | Wolff (Hopfen). 
1890 Johnson (Jiirgensen 
(Dodé). & Lorenz) 
PATENTS SEALED, 
I.—Sealed August 26, 1881 
No. Name. No. Name. No Name. 
1881 | 1881 
$35 | Gaskell and | 921 | Clark (Zaj] 1012. Huntley 
| Jackson. Société 101 Dunlop 
848 | Lake (Fair). Anonyme 1045 Love. 
873 | Morgan des Brevets | 1046 
893 | Singleton. Réunis). 1242 
897 | Clark 953 | Brewer 1345 
(Folacci). (Prat) 1512 
898 | Wright 972 Hawkins. (Carter), 
903 | Gard and | 977 De Pass 2127 | Brewster. | 
Cobley. (Leblanc & | 2459 | Ryland | 
912 | Adams. Lotseau) 2645 | Pinkney | 
989 Griffin. 
I1.—Sealed August 30, 1881. 
No. Name. No. Name. No. Name 
1881 1881 1881 
529 | Greenhill. 1024 Benson 1698 | Von Naw 
855 | Brush. (Oerle). rocki 
861 | Morgan- 1036 Johnson (Schultz) 
Brown (Pernot), Elder 
(Prescott), 1041 Hail. Mossberg. 
863 | Fearnley. 1066 Tidcombe, Llewellin. 
365 | Thompson 1078 Jenkin and Siemens | 
(Heinzerling Jameson, Dixon. 
and Ham-|1101 Dearnaly. Boult 
meran). 1107 Lake Barda). (Higgins). 
877 | Lake (foster)} 1114 Jones. Gilbert. 
879 | Shippey. 1130 Jenkin and Newton 
884 | Tongue Jameson. (Hussey and 
( Wiirde- 1155 Payne. Dodd). 
monn). 1160 Jenkin and | 2592 | Lake (Clark), | 
888 | Smith. Jameson, 2626 | Reddie 
04 > Holling- 1163. Alexander Davies) 
worth. (Cadwell). 2636 | Cox 
905 | Wordsworth.| 1215 Imray “(De | 2743 | Lake 
906 | Shorland Saint-Yres) (McLean), 
908 | Groth (Zweig-] 1243 ewington. | 2793 | Seymour | 
bergk). 1257 Litt (£speut).] 2813 ee. 
922 | Elmore. 1305 Fleck and | 2851 Lake (Wood). 
935 | Thompson «& ec 79 | Tyer, 
Tomkins, 1323 17 | Von Naw- 
941 | Bebro rocki 
949 | Bell. 1531 (Engisch). 
954 | Taylor. 1373 Pitt (Farmer). 
979 | Mcilvenna, Ramsden. 
987 | Walton. 1406 Semper. 
1011 | Combe, 1535 
FINAL SPECIFICATIONS FILED. 
August 20, 1881. Nos, 730, 742, 746, 757, 758, 1074, all of the year 
88 
22, 753, 754, 756, 759, 761, 775, 827, all of the 
year 1881. 
23, 7 7 , 794, 821, 
24, ’ 797, 8 ”, 
56, all of 
25 805, 806, 809. 810, 811, 818, 820, 824, 829, | 
£53, 951, 965, 966, 1967, all of the year | 
1581. 
(26, 822, 831, 833, 834, 836, 843, 846, 847, 867, 898, 


. all of the year 1881. 

















No. Name. No. | Name. No. Name. 
1878 
3209 | Paulson. Turner. Thorneycroft. 
3210 | Duckworth | Pick (Eck- Engel (fa/- 
& Wright. hardt). flenbeul and 
Price. 3249 | Edwards & Kahl) 
Davies. | Knowles Sutherland, 
Griffin. 3253 | Barlow (Von Fisher, 
Graddon. Theinburg). Twigger, 
Boynton. 3254 | Haddan and Koss. 
| Shawyer. (Honold). 3281 | Haddan 
Clark 3256 | Brandon (Plint). 
(Freydier). | (Blount), 284 Weaver. 
Holden. Hills. 3285 | Price (Wo/7f), 
Cartis and | Gallie, 3286 = Holt. 
Rhodes. Rodway i258 Suckling & 
3235 | Lake (Prori- Tétard. Empson. 
dence Tool Pritchard. 
Co.) 
Il.—Through Non-Payment of the Seventh Year's Stamp 
Duty of 1001. 
Name. | No. Name. 
1874 1874 
2805 _ Brown. 2840 | Cramp. 2860 | Lake 
2833 Peacock. 2844 | Rosoman. (Armstrong), 
2834 Snow 2855 | Leonardt & | 2865 | Lambert. 
(Greely) Hewitt. 2867 | Truswell & 
2859 Booth. Holder. 





} 
NOTICE OF APPLICATION FOR LEAVE TO FILE A DISCLAIMER 


OF ALTERATION. 

A. M. Clark. Apparatus for the separation of the oily and farina- 
ceous constituents of maize, and a,plication of the same for the 
manufacture of various useful products. (L. Chiozza, Parix). No 
2007 of 1875. Notice of opposition must be left at the office of 
the Attorney-General, 1, New Court, Temple, before September 5, 


1881. 





ABSTRACTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING AUGUST 27, 1881. 
Abstracts marked with a * relate to applications not proceeded 
with, The number of Views given in the Specification Drawings 
is stated in each case after the price; where none are mentioned 
the Specification is not Illustrated, 

Where Inventions are communicated from abroad, the Names &c., of the 
Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, Chancery- 
lane, E.C,, either personally, or by letter, enclosing amount of price 
and postage, and addressed to Mr. U. READER LACK. 


1880 

4245. Treatment of Ores of Lead and Zinc: J.C. 
Stevenson and J. G. Tatters, Westoe, Durham. [4<.) 
—Is applicable to the treatment of bluestone and other ores, in 
which the sulphides of lead and zinc are combined together with 
or without other metals. After the ore has been ground and cal- 
cined it is agitated with hydrochloric acid containing 5 to 10 per 
cent. of real acid, and rather more than sufficient in quantity to 
combine with the zinc. The solution and the undissolved ore are 
discharged together into a vessel to settle, and the solution is 
syphoned off. The lead residue is converted by heat and hydro- 
chloric acid into chlorides, and the iron it may contain is rendered 
insoluble by calcining the mixed chlorides and gangue. (October 
18, 1880). 


350. Manufacture of Salt from Brine or other 
Solution, &c.: J. H. W. Biggs, Liverpool. (4s. 4d 
177 Figs.}—Refers to previovs Patents 4324 of 1876, 1778 of 1877, 
2106 of 1877, and 1336 of 1878. For the production of light salt, 
which in a dry loose state occupies the most cubic capacity for its 
size of grain, it is desirable to preserve the natural angles of the 
crystals rather than to let them be produced with rounded corners. 
Nucleous crystals formed in brine under boiling heat if again 
passed through boiling brine are liable to have their minute angles 
redissolved or rounded off, and during their subsequent growth 
appear to assume a more rounded and less angular shape than 
they otherwise would do. With the view of avoiding the reheat- 
ing of the crystals a broad current or currents of hot brine, de- 
creasing in heat, are caused to pass down a long pan or pans. 
thereby allowing the majority of nucleous crystals time to acquire 
sufficient size to lodge on the bottom of the pan, where they are 
fed and grow in their proper shape or combine with one another 
and form combined crystals by the slightly cooling current passing 
over or among them. The methods of carrying out the invention 
occupy sixty pages of description and twenty-five sheets of illus- 
trations. (December 21, 1880) 


PATENTS IN RESPECT OF WHICH THE SEVENTH YEARS STAMP 


——=—=>= 
5372. Manufacture of Salt for Domestic, Manu 
facturing, and other Purposes, &c.: J, H. W. Biggs, 
Liver 1. (28. od. 68 Figs.}—Consists in improvements si 4 
part of the invention described in Specification 4324 of 1876 and ~ 
further improvements in or addition to Patents 1788 and 2106 a 
1877, 1336 of 1878, and 5350 of 1830, The specification lustrate 
special apparatus for the purification of brine for bottom ee 
pans, brine heaters connected with pans, table pans, washi, 
purposes, the manufacture of pure fishery or bay salt, and other 
purposes. The apparatus is complete in itself; but is preferably 
connected with @ preparatory pan arranged for exposing a lar y 
area of heated brine to the atmosphere, where the excess = 
carbonic acid is toa certain extent given off. The brine is paseed 
through the apparatus, where it is boiled and filtered in its p veg 
being mixed with a purifying solution before or after boilin : 
The specification is much too long for satisfactory abbreviat “4 
(December 22, 1880), " _— 


5432. Tricycles, &c.: J. Harrington, Lo 
(24.j;—The axle is driven from the crankshaft by po we pa 
the bearings have double sets of balls. (Void, the patentee having 
neglected to file a specification. December 24, 1880). 7 


5509. Material for Making Chimney-Pieces: 
J. H. Corke, Southsea. (2¢.)—Composed of sulphete es 
iron, sulphate of alumina, logwood, and Keen or Martin's cement 
(December 31, 1880), o 


5511. Velocipedes: J. Starley, Coventry. jv 
6 Figs.)-—The side frames are hinged together at the back, and 
can be closed together to get the machine into a narrow wi ith 
(December 31, 1880) 

1881 

59. Railway Brake Apparatus: J. Batey, Stock. 
well. (6d. 9 Figs.)—Kelates to that class of such apparatus 
wherein a pipe extends the length of the train and affords com 
munication between a pump on the engine and a reservoir on eac’) 
brake Carriage. A tankis connected to the pump, and between jt 
and the pipe isa cock which controls the pressure in the pipe 
The apparatus for applying the blocks is a cylinder with pistons 
a special valve arrangement being used to regulate the flow of air 
to work the pistons, (January 5, 1881) ; 


200. Transforming, Conveying, and Applying 
Power by Means of Electricity: J. Imray, London 
(G. £. Cabanelias, Paris), (ls. 29 Figs )—Has reference to (a) « the 
distribution by a single conducting system among any number of 
consumers along the line of the energy disposable at various 
points in such manner that the forms under which the energy is 
locatly consumed may differ, and that the local consumption may 
be increased, diminished, or arrested at the will of the consumer 
whilst, nevertheless, the regulation of all the local supplies of 
energy is subject to a single regulation effected aut matically at 
the supply station, s0 arranged that the quantity of energy pro- 
duced exactly suits the total demand along the line. (+) The dis- 
tribution by electricity over any distance and among any number 
of receivers of the speed and direction of prime movers in such 
manner that local receivers connected to one line can utilise pre- 
determined movements in any number or direction, and at the 
same time distribute arbitrary local forces.” The specification 
i — too long and complicated for abbreviation, (January 15 

881). 


247. Ornamental Enamelling of, Iron, Glass, 
&c.: F. Winterhoff and H. C. Webb, Worcester 
(6d. 3 Figs.}—The outline of the design is drawn upon lithographic 
stone and is transferred by a sheet to the enamelied ground. The 
design is then dusted over with enamel colour and burnt in. The 
various colours are successively added and burnt, one printing, 
however, serving in some cases for two or more colours, as the 
colour is determined by the nature of the powder dusted over the 





























part. The process is carried out by aid of the machine shown in 
the illustration. 6 isa wooden roller, a an india-rubber roller, ca tra- 
velling table, i the lithographic stone, and & the surface to be printed 
upon. In some cases the ink on the stone is transferred to the 
roller a as it passes under it, and is then laid on the surface é as it 
follows under the roller. Or the transfer sheet is laid upon é, and 
the two carried through the rollers together. (January 20, 1881). 


272. Apparatus for Raising Trees, &c.. from 
their Growing Position; 8S. Newington, Ticehurst, 
Sussex. [6d. 12 Figs.}—The apparatus consists of an iron fork 
or spoon with a lever handle and movable fulcrum, The iron 
fork is made with curved tines, from 18 in. to 30 in. long. (January 
21. 1881). 


281. Machinery for Crushing, Sifting, and 
Straining Flour, Sugar, &c.: P. Pfleiderer, London. 
(C, Meinecke, Zerbst, Germany). (6d. 5 Figs.}—VYhe material is fed 
into a perforated cylindrical trough, wherein is a brush mounted 
on an axis in the form of a screw, so that whea rotated it acts on 
the material and also conveys it along the trough. The finer 
particles fall through the perforations in the trough, the others 
being discharged through an outlet at one end, The brash is ad- 
justable and removavle. (January 22, 1881). 


302. Selvage for Woven Fabrics, &c.: H. H. 
Lake, London. (/, Frobeen, Berlin). (6d, 9 Figs.}—The object 
is to produce a cloth in which the weft threads are not exposed to 
wear at the points where they are bent or looped round the selvage 
ends. This is effected by the use of two strong selvage ends, which 
are twisted after each pick, so as to cause the weft to embrace 
each of them alternately and always to lie between the two. The 
selvage ends are carried on bobbins fixed to a rotating plate, like 
the face-plate of a lathe. After a pick has been knocked up by 
the reed, the plate is rotated, reversing the positions of the thread 
and forming a shed and a half-twist between them, which, after the 
next pick, is knocked up, The effect differs from a dupe selvage 
in that the threads are always twisted in the same direction and 
not alternately in opposite directions. (January 22, 1881). 


313, Apparatus for Opening, Closing, and 
Fastening Certain Kinds of Windows and Sky- 
lights: H. Skerrett, Birmingham. (87. 15 Figs.j— 
Has reference to the opening, closing, and fastening of windows 
and skylights hung or centred upon pivots, situated preferably at 
the bottom or lower part thereof, and turning in a vertical plane 
about the said pivots, but is also applicable to windows pivotted 





either at the upper or the middle part, (January 24, 1881). 
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. noquaré Machines for Looms: . P. 
oe ondon. (W. Talbot and W. Hepworth, Phila- 
delphia). (4d.}—Is for adapting the Jacquard machine for selecting 
the coloured filling used in weaving a web, which is afterwards 
cut into strips to be used as weft in weaving carpets known as 
The invention consists (1) in the combination of the 


ille. 3 2 ; 
oben of a Jacquard machine, divided into sections, a series 
of cords or filling fingers, with two pattern mechanisms, one to 


control the sections, and one to control the cords; (2) in the com- 
bination and arrang to hani whereby the movements 
of the card cylinder are controlled by the cylinder or chain, which 
rols the movements of the trap-board sections. (January 25, 





cont 
1881), 

mograph Watches: W. Williams 
mF a cives the number of teeth in the fourth, 


intermediate and escapement wheels to beat eighths, tenths, or 
twelfths of seconds. (January 25, 1881). 


328. Manufacture of Pigments for Oil and 
Tempera Painting: J. B. Orr, London. [4¢.)—Poor 
zinciferous ores are pulverised, roasted, and lixiviated to extract 
the zinc as sulphate. The insoluble portion is treated with dilute 
sulphuric acid to exhaust the remaining zinc, These solutions are 
mixed together and freed from iron and copper. Next sulphate of 
strontium is reduced to sulphide, and the lixiviated strontic salt is 
mixed with the purified zinc sulphate, so as to give intimately 
mixed precipitates of strontic sulphate and zincic sulphide, which 
are collected, dried, and calcined in the form of a white powder, 
(January 25, 1881). 

331. Manufacture ofSugar: C. Scheibler, Berlin. 
[4d.J—Is for the production of strontian sugar with difficulty 
soluble from impure sugar solutions, by heating the same under 
usual or higher pressure in open or closed vessels, with or without 
stirring apparatus, and in the presence of a sufficient quantity of 
caustic strontian in the form of strontium anhydrite or of strontium 
hydroxide. The details of the process are described. (January 
25, 1881). 

332.* Tables, &c.: W. Winter, Leeds. [2d.)—Tables 
or tablets are made with a top of glass laid over notices, advertise- 
ments, &c. (January 25, 1881). 


333.° Drying and Powdering Blood and other 
Substances: C. Forrest, Upton, Essex. (2d.)—lefers 
to Patent 3151 of 1876 and describes a further improvement, in 
which a number of cylinders with hollow spindles and arms act 
upon the material successively. (January 25, 1881). 

335.*° Gas Stoves: T. Fletcher, Warrington. [2] 
—The burners in a “ cheerful” gas stove are arranged where they 
can be seen. (January 25, 1881). 


337. Fastenings for Belts, Bands, Braces, &c.: 
J. Hinks and T. Hooper. Birmingham. [6¢. 25 Figs.) 
—Comprises a sheet metal plate in the middle of which is a 
slotted spring tongue through which the free end of a lever pro- 
jects. ‘Ihe other end of the lever turns upon the plate as a ful- 
crum. The corresponding part of the fastening consists of a plate 
having a narrow slot suited to receive the end of the spring 
tongue. (January 25, 1881) 


338. Machines for Trimming-up and Smutting 
Wheat or Rye: W. P. Thompson, Liverpool. (i. 
Lauhoff, Detroit, U.S.A.) (6d. 5 Figs.)—Kelates to machines for 
trimming the ends of wheat or rye and removing them together 
with smut, dirt, and other impurities. The case I, which encloses 
the upper and lower stones K and O, has its inner vertical side 
formed asa grating surface like a nutmeg grater. “ The upper 
or revolving stone K has its periphery provided with one or more 
radial slots, in which fit slides 5, adapted to be maintained in 
adjusted position by set screws which have end bearing against 
the upper edge thereof.” The opposing surfaces of the sides and 
ends of the rotary cylinder E, and enclosing case A are formed as 


grating surfaces, The grain is frst delivered to the machine by 











the hopper 1, and is acted upon by the two horizontal stones which 
are relatively adjusted to cause the grain to travel upright between 
them, The ends of the grain are thereby trimmed and smutted, 
and itis discharged through a spout 3 into the cylindrical case A, 
where it is finally polished. The claim is, “ the combination with 
an upper horizonta] stone provided with a radia! slot having closed 
longitudinal walls of a slide which fits in the slot, and a set screw 
which engages with the upper edge of the shde or the mechanical 
equivalent of these three elements substantially as set forth. 
(January 26, 1881), 


339. Reaping and Mowing Machine, &c.: A. I. 
Boss, London. (8. Sudieim, Cassel, Germany). [6d. 6 Figs.] 
—The macnine imitates the action of a mower in so faras it operates 
by horizontal scythe-like blades or cutters, These cutters are 
attached to radial arms fixed to the lower end of a revulving ver- 
tical spindle and deliver the crop on to a delivery apparatus con- 
sisting of a horizontal segment-shaped platform revolving with 
the cutter spindle, from which it is taken off by a vertically moving 
rake. (January 26, 1881) 


340.* Mules for Spinning: A. Bates, London. 
(A. Winigens, Dahihausen, Prussia), [2d.}—To prevent the minder 
piecing a broken end after the rollers have ceased to deliver, the 
faller wire is lowered_until it is so near the spindle that the picc- 
ing cannot be effected. (January 26, 1881). 


343. Firebars and Furnaces: E. G. Brewer, 
London. (J. Alves, Dunedin, New Zealand), [6d, 8 Figs.]—‘The 


faces of flrebars are made with a longitudinal knife edge or ridge; 
the sides of each taper from one end to the other, and they are set 
80 that the space between them widens from end to end. The base 
of the fire bridge is of cast iron, and has spaces to admit air into 
the front of the furnace; on the base is a brick superstructure, 
which has horns to throw the flame higher than they would other- 





wire go. Refers also to rakes for use with the firebars mentioned 
above. (January 26, 1881), 


344. Apparatus for Treatment of Grain, &c. 
A. W. Gillman and 8S. Spencer, Southwark, London 
(6d. 6 Figs.}—According to this process the starch granules in 
grain to be used in brewing, distilling, and vinegar making are 
gelatinised or ruptured, and are converted more or less into 
dextrine and sugar, and at the same time the condition of the 
albumenoids is altered. rendering the constituents soluble in water 
and suitable to be afterwards heated with diastase or malt extract, 
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The whole or crushed grain, either soaked in water or in an 
alkaline solution, is submitted for a few minutes to steam under 
pressure, and is then passed direct to the mash tun or is dried for 
future use; a is the steaming vessel into which the grain is fed by 
the two pistons 6 and 6 which act as a lock to introduce the 
material without allowing the escape of steam, and from which 
it is withdrawn by a similar device at the bottom; ¢e are agitators. 
The specification further illustrates a machine comprising a 
straining, a mashing, and a cooling apparatus. (January 26, 1881). 


345.* Compasses, &c.: H. Schoening, Cardiff. 
(24.]— Consists of a convex or concave mirror, from the centre of 
which projects vertically a style. The direction of the poles may 
be ascertained by noticing the direction in which the reflection of 
the vertical style is thrown on the mirror, when the style is truly 
vertical to the mirror and the eye in a perpendicular line with it, 
“ This reflection always indicates the true astronomical north and 
south.” (January 26, 1881). 


346.* Ornamental Printing upon Calico, Paper, 
&c,: C. R. F. Schloesser, Manchester. (2d]—An 
appearance of flock printing is effected by printing in adhesive 
varnish, and powdering the surface with “ wood flour.” (January 
26, 1881). 


347.* Apparatus Applicable to Tramcars for 
Clearing the Rails of Snow, &c.: L. Metcalfe, 
Manchester. (2d.)—Consists of a plough at the end of a 
spring lever. (January 26, 1881). 


348.* Apparatus for Cutting Paper, &c.: W. C. 
Pellatt, London. ([(2¢)j—The pressure upon the platen is 
effected by springs acted upon by levers. (January 26, 1881). 


349.* Ships or Vessels, their Engines and Pro- 
pellers: J. Betteley, London. (2¢]—The ships are 
divided at the after part to produce two sterns, The engine has 
one cylinder and a flywheel, driven by friction gearing, on a second 
shaft, The propellers have cast bosses and wrought metal blades. 
(January 26, 1881). 


351.* Warming and‘Heating Buildings, Tanks, 
Vehicles, &c.: R. Jackson, 8. [(2¢.)—The products 
of combustion from alamp are passed through a coil of pipes. 
(January 26, 1881). 


352. Railway Wheels: J. W. Howard, London, 
and D. H. O’Neale Neale, Woodford, Essex. [(id. 
9 Figs.j}—Claim the use of retaining rings, of which the section 
varies from an E section to a plain channel section; the centre 
projection of the E section engaging in a corresponding groove 





cut partly in the tyre and partly in the rim, the groove being of the 
ime length measured circumferentially as the middle projection 
f the E section, Also passing bolts or studs through a lip 6 on 
the tyre and partly through the rim B of the wheel, so that the 
1} cannot slip without shearing the bolts, &c., both longitudi- 
nally and transversely. (January 26, 1881), 


353.* Fixed and Semi-fixed Engines, &c.: R. 
Brown, Morton, Gainsborough. [2d.)—Such engines 
when used for winding purposes are provided with a claw clutch 
and a friction clutch for attachment to the winding drum. The 
flue tubes of the boiler have spiral internal heat ribs to break the 
current of the gases and increase their efficiency, (January 26, 
1881), 

356.* Bicycles, Tricycles, &c.: T. Warwick, 
Aston, Birmingham. (2d )—The crankshaft and axle are 
geared together with steel bands provided with teeth or projec- 
tions taking into recesses in the pulleys. The invention also 
relates to the wheels and forks of bicycles. (January 26, 1881). 


357.* Dry Gas Meters: W. Haldane, Edinburgh. 


(2d.]}—The valves are vertically acting, and are raised and lowered 





by cams driven from the central spindle by spur gearing. (Jan- 
uary 27, 1881). 
358. Rolling Metal Wires, Rods, &c.: A. Hughes, 


Glasgow. (6d. 8 Figs.J—WVescribes a compound machine 
Fig. 1) wherein the rolling can be effected continuously from the 








—_. a 7 
Jje=—3=4] g [rl 
—— J. a 
































bloom to the finished article without reheating. The breaking 
down rolls D are driven from the same engines that actuate the 
wire rolls 1, 2, 3,4, 5, by means of prolonged piston rods, and a 
Separate crankshaft. After the billet or rod leaves the rolls D it is 
continuously acted upon to produce the wire, the reducing grooves 
in the second series of rolls gradually lessening until the last. The 
bar after it has passed through one pair of each double pair of 
rolls is automatically fed back through the other pair by guiding 
appliances shown in section in Fig. 2, which deliver it out again 
at the front to follow the course indicated in dotted lines in Fig. 1. 
(January 27, 1881), 


359.* Separating Iron from Charcoal, Sugar 
&c.: D. MacEachran, Greenock. [2..]—The syrup flows 
over @ series of magnets that are brushed or demagnetised at 
intervals, (January 27, 1881), 


360. Rotary Fans for Ventilating Mines, &c.: 


J. S. Davidson, C. R. Steele, and J. Lyon, White- 
haven. [6d. 2 Figs.]—The fan bears a general resemblance to 

















a four-bladed screw propeller. The blades stand at an angle of 
45 deg to the axis of the shaft, and are of the form shown in the 
drawing, (January 27, 1881). 


362,.* Sausage-Filling Machine: W. H. Skipper, 
London. ([2d.|—When the charge is exhausted the plunger 
withdraws from the cylinder, which then tilts up to receive a fresh 
supply. (January 27, 1881). 


364*. Fastenings for Scarf Fronts, Neckties, &c.: 
R. T. Williams, London, ([2¢j—Is a stud formed in two 
parts with aspring connexion, (January 27, 1881). 


365. Manufacture of Acid for Vinegar: W. J. 
Cooper, Westminster. (2¢.)—Phospboric acid for addition 
to vinegar is made from equal parts of phosphate of lime and sul- 
phuric acid. The ingredients are mixed with water and the dilute 
phosphoric acid separated by filtration. (January 27, 1881). 


366. Apparatus for Manufacture of Aerated 
Liquids: F. Wirth, Frankfort-on-the-Main. (/. 
Beins and J. F. Beins, Groningen, Holland). [6d. 1 Fig.J—The 
liquid to be aérated is placed in bottles which are then arranged 
in a rotating frame with their lips connected with a pipe from the 
carbonic acid gas reservoir. The gas is generated from bicar- 
bonate of soda in a heatedretort. (January 27, 1881). 


367. Apparatus for Starting, Stopping. and 
Regulating the Motion of Sewing Machines, &c.: 
J.H. Johnson, London. (V. @. Jurion, Lille, France), (6d. 
2 Figs.}—The machine is driven from a countershaft carried in 
movable bearings connected to a pedal, When the countershaft 
is moved in one direction perpendicular to its leugth the first 
driving band is thrown slack and a brake pulley is pressed against 
a fixed brake block, thereby stopping the shaft. A partial move- 
ment reduces the speed of the shaft without stopping it entirely, 
(January 27, 1881). 


368. Apparatus for the Manufacture of Gas: 
S. Holman, London. ([éd. 6 Figs.J—Is for reducing the 
liability to corrosion of gas pipes and passages in communication 
with gas retorts, and is of special advantage where mechanical 
arrangements are applied for controlling the passage of the gas 
and to effect the relief of pressure in gas retorts during the process 
of carbonisation, To this end there is interposed between the 
retort and the hydraulic main a reservoir divided into two or more 
parts in such a manner that a portion of the ammoniacal liquor 
produced during the process of carbonisation shall be collected 











Lh 


in one part of such receptacle whilst a portion of the tar simul- 
taneously produced shall be collected in the other part. The 
ammoniacal liquor so collected is intended for the purpose of 
vaporisation at such stages of the process of carbonisation, when 
the charge in the retort is mainly worked off, and the heat has 
become excessive, such vaporisation having the effect of softeaing 
the carbonaceous deposits in the pipes and of maintaining the 
valve mechanism free. C is the ascension pipe from the retort, D 
the receptacle, and H the hydraulic main. The ammoniacal liquor 
condenses in I, the tar sinking to the bottom and being graduaily 
forced up behind the partition d and over the lip L by the greater 
head of liquidin I. (January 27, 188]). 


369.* Apparatus for Generating Motive Power: 





G. Temple, Rotherham. 


(2d.]}—Comprises a boiler and 
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steam turbine, but the points of novelty are not clearly set forth. 
The exhaust steam is returned to the boiler, or the motor may be 
inside the boiler. (January 27,1881), 


371.* Manufacture of Corrugated Metal wantes 
for Pay Counters: H. A. Bonneville, Paris. (4. 
Rand, Paris). (2d.}—Made from embossed sheets instead of at 
metal, (January 27, 1881). 


372. Apparatus for Raising Sunken Ships: O. 
Wolff, Dresden. (A. Lehmann. Dresden). (6d. 4 Figs.)j—The 
ship is raised by balloons filled with compressed air. January 27. 
1881) 


376. Manufacture of Earthenware and Stone- 
ware Pipes with Spigot Joints: S. C. Homersham, 
London. [id. 8 Figs.)}—The spigot is truly turned and the 
socket is boredin the lathe by tools formed of carbonado or black 





KT 
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jiamond, and then the two are forced together with or without a 
coating of hot mastic. The specification illustrates and describes 
the tools. (January 27, 1881). 


377. Combined Safety Valve and Gauge, or 
Draw-off Cocks: E. Field and F. M. Cotton, Lon- 
don. [6d 4 Figs.J}—The cocks are so constructed that their 
plugs or valves can be partly rotated without leaving their seats, 
and can also be moved from their seats by rotative movement, 
This invention was fully illustrated and described in our last issue. 
(January 27, 1831). 


379. Apparatus for Distributing Sand, patina. 
or Salt on Roads, &c.: T. E.Golding, Londo 6 
1 Fig.) —-The material is carried in a hopper of V-shape = cross 
section, from which it falls through a narrow slit on to a curved 
plate running from side to side of the apparatus. From this plate 
it is lifted and thrown out, as the machine is drawn forwards, by a 
series of scoops or shovels, arranged on a rotating cross shaft, on 
to a series of bars projecting from the rear of the curved plate 
By these bars the stream of sand from each of the scoops is broken 
up and evenly distributed. (January 28, 1881) 

381.* Composition for Preventing and Remov- 
ing Crustation in Steam Boilers: H. Portway, 
Bradford. (2¢).— Water, 112 1b. ; Irish moss,51.; soda, 20 lb. ; 
and a little sandal wood. (January 28, 1581). 

382. Brakes: J. Lansley, Basingstoke. (id. 10 Figs) 
1. The brake-blocks are attached to a cross shaft under the box of 
the carriage or other vehicle, and are connected to th 




















t 
thereof by straps or levers. 2. The hub is surrounded by a spring 
or strap, which can be tightened or loosened by a lever operated 
by the driver. (January 28, 188! 

383.* Constructing and Laying Permanent 
Way for Tramways, &c.: R. 8S. Dugdale, Hudders- 
field. (2¢.)—The rail is tixed in iron sleeper chairs bedded upon 
and in concrete. (January 28, 1881) 

386. Manufacture of Starch, or Glucose or 
Gees ae f W. R. Lake, London. (7. 4, and W. 7. 

Jebb, Buffalo, US.A.) [l0d, 19 Fry 
whe reby starch is obtained from grain, and converted int grape 
sugar or glucose. (2) In the apparatus in whi 
steeped previous to grinding, (5) In the apparatus w 
milk of starch is separated from the bran. (4) In tl 
whereby the moisture and starch is pressed from the wet offal or 
bran. (5) In the means whereby the starch tables are adjusted. 
(6) In traveliing receptacles whereby the starch is removed from 
the tables and carried to the starch trough 7) In revolving 
ters arranged in the starch trough, whereby the starch is com- 

ated before introduction into the diluting trough, and in one 


ns arranged lengthwise in the bottom of the 


—Consists (1) in a cess 
















re corrugat 








oug r bolding the starch while operated on. (3 In 
r transferring the starch receptacles from one track to 
(9) In catch tubs to collect tt xd over the 
(10) In a mixing tank with a revolving stirrer, (11) Ina 


cooling apparatus. (January 28, 1831) 


387. BS iy re or Containers: J Brsten, Stam 
: fit in kone a ae to e om 
January 28, 1581). 
aeseete and Tricycle Lamps: T. Tongue 
readily slip ri seng hy wheel 





it Into a 





391.* 
and T. E. Bladon. Birmingham. 


made in parts so that it may 
spokes. (January 28, 1831). 

392.* Apparatus for Thawing Ice in Water 
Supply nad &c.: T. J. Sloan, St. Maude, France 
[2 ‘ 


A ate am boiler is combined with mechanism for feedinga 





flexible s into D is stream of heated 
wat r may be projecte« ) thawed, (January 28, 
1881). 


396.* Looms: J. Brownlie, Giasgow. [2d.)—Con- 
sista in fitting in pick-and-pick looms a shaped wire to the er 
nd of a rising and falling roi to hold the ends from the i 
shuttles out of the way of the weftfork. (January 29, 1831). 

400.* Wire Fencing: G.B. Smith, Glasgow. [2:/.] 
—Describes a new construc ‘tion of “dr er’ to guide or lead the 
wires between the standards. (January 29, 1881 


401. Fastenings for Bracelets and Necklets: 
E. Atkins, Birmingham. (6¢. 6 figs.}—Comprises fixed 
hooked projections on one part of the bracelet, with sliding spring 
bolts and pushers on the other. (January 29, 1881). 


403. Ventilating Pots or Cowls tor Soul Pipes: 
T. Bate, London. [id 2 Figs.j—Refers to the usa ith 
cowls ao ts of acyliz ia oll when quanee yeetens Goan irau 
(Jauua , 1881) 


404." ° Stoppers for Bottles, &c.: N. yy 
awed York. [24)}—The cork has a wooden or metal ) 
“ 1 it can be wit irawn by a special instrument without ~ le 


(January 29, 1981 














405. op &c.: 
2d. I 13 a slit 
i without o ypening the m uth 


P. Lack, London. (ZL. Knittel). 
und a covering plate by which coins 
of the receptacle 





sary 29, 188 


406. Apparatus to Prevent the Formation of 
Ice in Supply Pipes: J. Hopkinson, Manchester 
2 Pigs A copper ball is comuected by a short branch t be 
€ 1¢ point where it enters the buil ding, and belo 

1h bali a Bunsen gas burner is situated, the whole “+ Ramage 
1 acase of non conducting material. The burner heats the 
water in the ball and sets up a circulation which extends to the 
highest point in the building and prevents freezing. (January 29, 














410,.* Cistern Valve: S.J. Newman, Stroud, (2d) 
—The valve serves the purpose of an overflow pipe and requires 
no separate air pipe. The arrangement cannot well be understood 
from the specification. (January 31, 1831). 


412.* Signals for Railways: T. Masters, Co- 
ventry. ([2d¢.]—The signalling appliances raise a series of pro- 
jections in the path of an attachment to the locomotive and sound 
@ gong in front of the driver. (January 31, 1881), 


413, Unhairing and Fleshing Hides and Skins: 
E.G. Brewer, London. (4. W eid, Schenectady, N.Y. and 
J. BE, Reid and E. Potter, Boston, U.S.A). (4d. 1 Fig.]—The unhair- 
ing tools are of india-rubber and are set on the circumference of a 
wheel, The bide is laid on a concave table and the bairs are 
dragged out by the adhesion or scraping of the rubber. (January 
31, 1831). 


414. Compositions for Lining Furnaces, Manu- 
facture of Ceramic Ware, &c.: H._H. Lake, London. 
(J. B. M. Fillon, and C, L, de Capitani, Milan). [(4d.]—Natural 
carbonate of magnesia is calcined at a temperature of 1200 deg. 
Cent., and allowed to cool after which a compound is made of the 
calcined magnesia 80 per cent., uncalcined magnesia 10 per cent., 
and quicklime 10 percent. For converter linings the temperature 
is raised to 3000 deg., and the uncalcined magnesia is left out of 
the compound. The product is mixed with heavy oils and moulded 
(January 31, 1881) 

415* Threshing Machines: J. W. Lee, Cam- 
bridge. ([2d.)—Being a circular antifriction or frictionless 
spring motion with revolving roll or rolls in the feed board for 
self-acting feeding apparatus for threshing machines. The 
apparatus cannot be clearly understood in the absence of drawings. 
(January 31, 1831). 

422. Treating Mixed Solutions of Chlorate of 
Lime and Cnloride of Calcium: W. Weldon, 
Burstow, Surrey. (A. R, Pechiney, Salindres, France). [44.] 

Consists in obtaining solutions of chlorate of lime containing less 
chlorate of calcium than any solutions of chlorate of lime hitherto 
obtained by separating chloride of calcium from the product of 
the treatment of milk of lime by chlorine gas, such separation 
being effected either by evaporation and cooling to cause chloride 
of calcium to crystallise out, or by treating that product with 
lime, and then heating and afterwards cooling so as to determine 
the formation and separation of oxychloride of calcium, or by a 
comb nation of both these methods. The i ion further includes 
& subsequent treatment of the oxychloride of calcium obtained, 

February 1, 1881). 


423. Manufacture of Chlorate of Potash; W. 
Weldon, Burstow, Surrey. (4. &, Pechiney. Salindres), 
{id.].—Consists in obtaining chlorate of potash by adding chloride 
of potassium or other suitable potash salt to solutions obtained by 
treating milk of lime by chlorine gas, but from which a large 
portion of their chloride of calcium has been first separated 
either as crystals of that compouud caused to separate by evapo- 
ration and cooling, or as oxychloride of calcium caused to form 
and then to separate by adding lime and then first heating and 
afterwards cooling, or by both these methods. (February 1, 1881). 


424. Manufacture of Chlorate of Soda: W 
Weldon, Burstow, Surrey. (4. &. Pechiney, Satindres, 
France). [(4d.)—Consists in manufacturing ch'orate of soda di. 
rectly from the mixed solutions of chlorate of lime and chloride 
of calcium produced by the reaction of chlorine gas upon milk of 
lime. The mixed solutions are treated by sulphate of soda, and 
then form chlorate of soda, chloride of sodium, and sulphate of 
lime, The former two remain in solution, and the latter crystal- 
ises out. Carbonate of soda is added to the mother liquor, which 
is evaporated to 4¢ deg Beaumé, when chloride of sodium falls, 
and should be fished out, after which the solution is cooled, and 
hlorate of soda removed in crystals. (February 1, 1881), 


425. Manufacture of Chlerate of Soda: W. 
Weldon, Burstow, Surrey. (A Pechiney. Salindres, 
France) (4d.J— The chierate of suda is mar ~¥ tured by the re- 
action of sulphate soda upon the solution remaining after 
separation of chlori fcalcium from the crude product of the 
treatment of milk « f lime by chlorine gas. The invention includes 
the subsequent decomposition by carbonate of soda of any calcium 
d by the said sulphate of soda and thé utilisa- 
tion of the chlorate of soda in certain specitied wash waters by its 
reaction upon chloride of potassium. (February 1, 1831). 


438. Apparatus for Heating Water: B. W. 
Maughan, London. (4/)]—Refers to Patent 3917 of 1863, 
and describes a new arrangement in which water flows over a gauze 
partition in contact with hes The specification contains 
no drawings. (February 2, 1831) 


446. Making Metal Tubes, &c.: J. R. Cassels, 
oe and T. Morton, Motherwell (od. 6 Figs.) 
1is system of making a metal tube a rough bar or bloom is 
lle d by separate stages into the form of a flat strip and is 
subsequently rolled also by separate stages so as to be bent and 
further reduced, and finally formed intoa tube-like skelp, the piece 
of metal being operated on through its entire length at each stage 
before being subjected to the succeeding stage. The apparatus 
consists of three-h rolls and eounterparts, the roll grooves by 
which the final tube-like form is given being provided with a pro- 
ecting knife edge or fin to enter between and guide the edges of 
theskelp. (February 2, 188 


461. Skates: H.Dobson. Hull. [id. 2 Figs.]—Instead 
of straps a boot upper is connected to the wooden part of the skate 
(February 3, 1881) 


464. Filtering and Separating Solids from Liquid 
Matters, &c.: E. P. Alexander, London. (?. Casa- 
major and C. H, Senff. New York). (6d "2 Figs.}—I\s designed to 
obviate the inconvenience attending the use of ordinary filtering 
apparatus by reason of the refuse matter collecting on and clogging 
the surface of the filtering medium, and so impairing the efficiency 
of the apparatus. Superposed sheets of filtering material are 
used, the outer sheets being successively removed as they become 
clogged. One form of the invention is a reel of material wound on 
a perforated cylinder 3 





























(February 3, 1881). 





466. Preparation of Artificial Indigo: J. HH 


Johnson, London. (A. Bacyer, Munich, Bavaria) 
tera to Patent 1771 of 1580, and claims the preparation of 
artiticial igo by submitting orth 
the reducing action of the sulphides, sulpho-hydrates, poly- 
su ulphides, sully ho-carbonates, and sulpho-carbonic ethers of the 
alkali n ls and alkaline earth metals, and particularly of ethyl-di- 
sulpho-cart onate sand xanthate Iso describes the application 
of the invention to dyeing and rinting. (February 3, 1831). 


473. Conveying Money, Documents, &c.. i 








Mercantile Establishments, &c.: E. P. Alexander, | 


London. (/,U. White and H. H. Hayden, New York, U.S.A.) 
8d. 18 Figs.j}—Describes a system of guide ways or tracks 
traversing a shop or warehouse for carrying parcels, change, &c., 


to different ps arts without the aid of messengers, \February 4, 1831), 


490. Nailing Machines: W. Morgan-Brown, 
London. (J. i/. Foster, Chicago, U.S.A.) (6d. 13 Figs.}—Relates 
to that class of machines which operate to drive one or many nails 
into work, sustained beneath a nail-holding guiding die and a 








-nitro-phenyl-propiolic acid to 


{4d.}— | 


| 


reciprocating plunger or driver, and consists chiefly in an improved 
nail feeding mechanism, an improved nail-guiding die, an im. 
proved work support, and various constructions and combinations 
of parts too detailed for description in an abstract. (F ebruary 3 
1881). . 
503. Skate: J. P. Becker, Remschei 
(6d. 5 Figs.j}—Relates to details of the fastening «naan. 
skates of the Acme type, (February 5, 1881). . 


508. Production of Slabs, ‘Strips, and Cubes of 
Sugar: M. Bauer, Paris. (//. Tietz, J. Selwig, and B. Lan, ge, 
Brunswick), (6d. 11 Figs.)}—Melted sugar is poured into a box 
divided into rectangular compartments by plates set on edge. 
After the sugar is set the box is turned over and emptied, and the 
blocks of sugar removed to the centrifugal machine, at the circum. 
ference of which are a number of compartments open at their 
inner sides and at the top, and adapted to receive the rectangular 
pieces of sugar. In this machine the sugar is dried and purified 
in the usual way, after which the pieces are taken to the bre eaking 
rolls, which consist of two rotating cylinders armed at intervals 
with knives which nip and break the sugar along narrow strai; ght 
lines. (February 7, 1881). 


542. Telephonic Apparatus: J. Sax, London. 
(6d. 4 Figs.}—Has reference to the mode of constructing the 
electro-magnet of the tele phone and of connecting up the same, 
whereby a single battery is caused to serve both for the tele phone 
and microphone. A is the receiving tele phone with the cars B B! 
upon which are wound two distinct wire coils of differential 
resistance One set, LL', which cover twothirds of the 
length of the cores, are of low resistance (say, 8 ohms jo intly), 
and the cther set, H H', which surround the remaining third of the 
cores, are composed of a second and se parate wire of high resist- 
ance (say, 80 ohms), The carbon pole C of the battery C! is con- 
nected to the spring c. while the zine pole Z is connected by the 
wire z to one side of the microphone M, and also a branch wire / to 


earth 





the low resistance coi] L The other termination of L' is 
attached to wire /' in connexion with contact spring p? and also 
with the branch wire p communicating with the primary wire and 
helix P of the induction coil I, the other end of which primary wire 
is similarly connected to the other side of the microphone tran 
mitter M by the wire p!, One end of the high resistance coil fron 
H is connected to line by wire A, whilst its other extremity is cor 
nected by the wire A! to the secondary wire and helix S of the 
induction coil I by which it communicates with earth by the wire s 
The low resistance coils should as nearly as possible balance the 
primary wire of the induction coil and the micr yphone tog sther. 
Che act of pressing the spring contacts ¢ or p* causes the current 
from the battery to divi ie itself between the mic rophone and the 
electro-magnet of the telephone. A modified form of electro- 
magnet is also illustrated. (February 8, 1881). 


1294, Gases for Preserving Purposes: C F., A. 
W., and A. L. Lawton, Rochester, New York, U.S.A. 
(6d, 2 Pigs.)—The method of producing the gases consists in first 
subjecting hard coal, coke, or charcoal to fire in a closed retort, 
and blowing air therein from a bellows; then passing the generate:! 
gases through a purifier packed with coarse materials through 
which water passes in flae streams for the purpose of washing th: 
gases; then passing them through a second purifier containing « 
solution of caustic lime, ferric protosulphate, and sulphite or b 
sulphite of lime or soda, for the purpose of removing any carbonic 
acid, su'phuretted and phosphuretted hydrogen, and any free or 
loosely combined oxygen; then passing them through a third 
purifier filled with coarse materials. through which passes sul 
phuric acid for the purpose of removing ammonia compounds; and 
finally passing them through a fourth purifier filled with dry 
calcined asbestos and magnesia, or magnesia and bone-black. for 
the purpose of neutralising scid vapours, absorbing odours, and for 
filtering the gases. (March 23, 1881) 


1988. Machines for Spinning Carded Wool, &c.: 
A. Munzinger, Olten,Switzerland. (6. 6 /igs.}—Relates 
to that class of spinning machinery in which two rollers are 
together and simultaneously rotated in two directions, perpen- 
dicular to each other, for the purpose of drawing a roving or 
sliver, and at the same twisting it. ‘ihe illustration shows one 
form of drawing and twisting mechanism. The disc D carries two 
rollers m and n, one of which is driven by a bevel wheel E, whose 











teeth engage with the threads of the internally screwed rivg G 
‘he rings B and G have both teeth on their outer peripheries in 
gear with helicoidal teeth on the wheels S and R. The wheel S 
rotates the ring B, and so carries the rollers round the yarn, 
while the wheel 5 rotates the ring (4 and thus effects the feeding 
of the rollers. By a modified arrangement the rings are inverted 
and the one carrying the rollers is fixed on the top of a frame 
attached to a sleeve upon the spindle which receives and winds up 
the yarn. (May 7, 1851). 

2256. Supporting Structures for Electric Wires 
or Conductors, &c.: W. R. Lake, London. (W. “ 
Allison, Philadelphia, UJ .A. ) féd. 8 Figs.) — The wires sre 
carried on light metal arches thrown across the streets and 
furnished with insulators. (May 24, 1881). 

2283. Machines for Making Wire Fabrics for 
A M. Clar 


Jewellers, &c.: k, London. (W. (. £dge, 
Newark, N.J., U.S.A.) (6d. 15 Figs.)—Is for making wire tubing 
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and comprises & crimping device, a device for expanding the 
crimps, & Joop expander, and a feeding mechanism. The machine 
js too elaborate for description within our limits, (May 24, 1881), 


2295. Apparatus for Treating Fecal and other 
Refuse Matter: 4. B. von Podewills, Munich. (6d. 
10 Figs.}—The matter is fed into a receptacle, and mixed with an 
acid to bind the ammonia, and is then passed into a fumigating 
apparatus, where it is disinfected by the gases from the furnace. 
After this it is treated in successive vacuum pans, and is eventually 
shaped by crushers and scrapers into a paste-like mass in the 
form of balls. (May 25, 1881). 


2395. Wheeled Vehicles: 5. Pitt, Sutton, Surrey. 
(P. Herdic, Philadelphia, USA [6d. 9 Pigs.)—As applied to four- 
wheeled vehicles, relates to that class of vehicles having cranked 
rear axles, and especially pertains to the connexions between the 
front and rear axles, to the springs by which the body of 
the vehicle is connected with and supported upon the axles, to the 
draught attaching devices, and to the connexions between the front 
wheels and their axle, (May 31, 1831). 


2398. Telephones: R. M. Lockwood and W. 
van O. Lockwood, New York, U.S.A. [tid. 3 Figs )— 
The core Dis wrapped with wire until about one-third wound, the 
end of the wire beginning, the coil projecting at 1, and being con- 
pected with the battery as hereafter explained. A second wire is 
attached to the first by what is called “a half connexion” by twist- 
ing it round and round as shown at Fig. 2, and is carried out at the 
int 2 without breaking the main wire, which is then further 
wound until the coil is completed, terminating at 3. The arrange- 


ment of wires is as follows: the battery posta', which is connected 
to the carbon transmitter B', by the line ¢, is also connected by wire 
g with line post d, from which a wire A extends to the receiver R, 
and thence by wire /' to earth, 
wire 3 of the spool and to earth 
First, 


The post d' is connected with 
By this arrangement three 


circuits are obtained. a battery or transmitter circuit 








indicated by arrow 1, starting from post a through wire 1 to the 
coil, out through wire 2 and wire c' to the transmitter, thence 
through ¢ to battery post a', through wires fand /', and battery 
to post a, This circuit does not go to earth and acts continuously. 
Second, the line battery circuit, indicated by arrows 2, starting at 
post a', thence by wire g to line post d, through the receiver and 
ground to post d', thence to and through wire 3 of the coil to wire 1, 
thence to battery post a, and through the battery by wires /', 
and fto posta’. Third, a talking or telephone circuit, indicated by 
arrow 3, starting at post a', thence by wire g through line and 
line post d to the receiver, through ground circuit to line post d', 
thence through wire 3 and coil to wire 2, through c' to the trans- 
mitter, and to post a' the starting-point, cutting out the battery, 
over which latt>r circuit a current is produced by the combination 
of the two battery circuits, one through the transmitter, and the 
other through the transmitter and line. The support or base A, 
which is of metal. is also connected to earth. F, F', F8 are carbon 
plates. (May 31, 1881) 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offices of ENGINEERING, 35 and 36, 
Bedford-street, Strand. 


Pustic Works IN OraGo.—Good progress is being 
made with the Clutha river protective works. A substantial 
embankment has been erected for a distance of one mile 
and 20 chains, and at a height of 2ft. above flood level. 
The piles constituting the first groin, which is 36ft. in 
length on the square and 200 ft. on the angle, having been 
driven to an average depth of 15 ft., 2000 groins yet remain 
to be put in. A row of spur piles, from which braces will 
run to the top of the timbering, will be driven behind each 
groin, and will thus act as a powerful support. The 
timber used is kauri, and the height of the groins above 
the present water level is 20ft. The work was begun in 
September, 1879, and some months wiil yet elapse before 
itis completed. A temporary bridge over the Clutha was 
begun about the beginning of March of last year, and was 
only recently completed. The bridge will rest on eight 
cylinders, each 70 ft. in length, and will consist of seven 
spans, made up of three of 124ft., three of 40 ft., and one 
of 90 ft. It will also be carried to a height of 2 ft. above 
the previous bridge. ‘The cylinders are filled with concrete 
as the sinking goes on, with the exception of a depth of 
16ft. at the bottom, and a manhole, 2ft. in diameter, 
thronghout the length of the cylinders. The size of the 
manhole is preservéd by the use of wooden staves in the 
form of a tube. When the cylinders have been sunk to 
the required depth these staves are knocked out, and the 
whole filled up with concrete. Air is supplied to the 
workmen by four air-pumps. The greater part of the 
material required for the cylinders has already arrived 
in the colony, but some of the castings have been 
broken, and these will be replaced by a Dunedin firm. Mr. 
J. M. Watson is contractor, and Mr. H. P. Higginson, 
enginecr, 
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Abstract of Address to the Mechanical Science Section 
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By Sir W. G. Armstrong. C.B., D.C.L., LL.D., F.R.S., 
President of the Section. 


Tue astonishing progress which has been made in the 
construction and application of machinery during the 
half century which has elapsed since the nativity of this 
Association, is a theme which I might adopt in this address, 
but instead of reviewing the past, it will be more profitable 
to look to the future. It is but justice to say that we have 
succeeded in multiplying and expanding the applications 
of our chief motor to an extent that would have appeared 
incredible fifty years ago, but the steam engine even in its 
best form remains to this day a most wasteful apparatus 
for converting the energy of heat into motive power. 

The mechanical theory of heat is now universally 
accepted, although a remnant of the old doctrine is dis- 
played in the continued use of the misleading term ‘‘ latent 
heat.’ According to the new theory, heat is an internal 
motion of molecules capable of being communicated from 
the molecules of one body to those of another, the result 
of the imparted motion being either an increase of tempe- 
rature, or the performance of work. The work may be 
either external, as where heat, in expanding a gas, pushes 
away a resisting body, or it may be internal, as where heat 
pulls asunder the cohering particles of ice in the process of 
liquefaction, or it may be partly internal and partly ex- 
ternal, as itis in the steam engine, where the first effect 
of the heat is to separate the particles of water into 
vapour, and the second to give motion to the piston. 
Internal as well as external work may be reconverted into 
heat, but until the reconversion takes place the heat which 
did the work does not exist as heat, and it is delusive to 
call it ‘latent heat.’’ All heat problems are comprised 
under the three leading ideas of internal work, external 
work, and temperature, and no phraseology should be sed 
that conflicts with those ideas. 

The modern theory of heat has thrown new light upon 
the theory of the steam engine. We now know what is 
the mechanical value in foot-pounds of the heat evolved 
in the combustion of 1 lb. of coal. In practice we can 
determine how much of that heat is transmitted to the 
water in the boiler, and we are taught how tocalculate the 
quantity which in the process of vaporisation takes the form 
of internal work. We can determine how much disappears 
in the engine in the shape of external work, including 
friction, and the remainder, with the exception of the 
trifling quantity saved in the feed water, we know to be 
lost. ‘Taking a good condensing engine as an example, we 
may roughly say that dividing the whole heat energy into 
ten equal parts, two escape by the chimney, one is lost by 
radiation and friction, six remain unused when the steam 
is discharged, and one is only realised in usefal work. It 
may be fully admitted that the greater part of the aggre- 
gate loss is inevitable, but are we to suppose that the 
resources of science, ingenuity, and skill, have been 
exhausted in the attainment of so miserable a result? 
Nothing but radical changes can be expected to produce 
any great mitigation of the present monstrous waste, and 
I will briefly point out the directions in which amelioration 
is theoretically possible. 

To begin with the loss which takes place in the applica- 
tion of heat to the boiler, why is it that we have to throw 
away at the very outset of our operations, twice as much 
heat as we succeed in utilising in the engine? The answer 
is that in order to force a transmission of heat from the 
fire to the water in the boiler, a certain excess of temper- 
ature over that of the water must exist in the furnace and 
tlues, and the whole of the heat below the required excess 
must pass away unused, except the trifling portion of it 
which disappears in the production of draught. Further, 
that since we cannot avoid admitting the nitrogen of the 
air along with the oxygen, we have to heat a large volume 
of neutral gas which has no other effect than to rob the 
fire. Considering what efforts have been made to facilitate 
the transmission of the heat by augmenting the evapora- 
tive surface, and using thin tubes as flues, it is vain to 
expect any great result from further perseverance in that 
direction, and unless a method can be devised of burning 
the fuel inside instead of outside the apparatus, so as to 
use the heated gases conjointly with the steam as a work- 
ing medium in the engine, a remedy appears to be hope- 
less. We already practise internal combustion in the gas 
engine, and it is clear that, with gaseous fuel at all events, 
we could associate such a mode of combustion with the 
vaporisation of water. 

And now to turn from the fire which is the birthplace of 
the motive energy, let us follow it in the steam, to the con- 
denser, where most of it finds a premature tomb. From 
the point at which expansion commences in the cylinder 
the temperature and pressure of the steam begin to rnn 
down, and if we could continue to expand indefinitely, 
the entire heat would be exhausted, and the energy 
previously expended in separating the water into steam 
would be wholly given up in external effect; but this 
exhaustion would not be complete until the absolute zero of 
temperature was reached (viz., 461 deg. below the zero of 
Fabr.). I do not mean to say that an ideally perfect engine 
necessarily involves unlimited expansion, seeing that if 
instead of discharging the steam at the end of a given 
expansion, we made the engine itself do work in compre:s- 
ing it, we might under the conditions of Carnot’s reversible 
cycle, so justly celebrated as the foundation of the theory 
of the steam engine, recommence the action with all the 
unut listed heat in an available form. But an engine upon 
this principle could only give an amount of useful effect 
corresponding to the difference between the whole work 
done by the engine, and that very large portion of it 


would be quite insignificant, and would in fact be wholly 


Swallowed up in friction. Carnot did not intend to 
suggest a real engine, and his hypothesis therefore 
takes no cognizance of losses incident to the applica- 
tion of an actual fire to an actual boiler. His ideal 
engine is also supposed to be frictionless, and imper- 
vious to heat except at the point where heat has to be 
transmitted to the water, and there the condition of perfect 
conduction is assumed. In short, an engine which would 
even approximately conform to the conditions of Carnot’s 
cycle is an impossibility, and a perfect steam engine is alike 
a phantom whether it be sought for in the cyclical process 
of Carnot, or under the condition of indefinite expansion. 
Practically we have to deal with a machine which, like all 
other machines, is subject to friction, and in expanding the 
steam we quickly arrive at a point at which the reduced 
pressure on the piston is so little in excess of the friction 
of the machine, as to render the steam not worth retaining, 
and at this point we reject it. We do save a little by 
heating the feed water, but this gain is very small in com- 
parison with the whole loss. What happens in the con- 
denser is that all the remaining energy which has taken 
the form of internal work is reconverted into heat, but it 
is heat of so low a grade that we cannot apply it to the 
vaporisation of water. But althongh the heat is too low to 
vaporise water it is not too low to vaporise ether. If 
instead of condensing by the external application of water, 
we did so by the similar application of ether, as proposed 
and practised by M. du Trembley twenty-five years ago, 
the ether would be vaporised, and we should be able to 
start afresh with high tension vapour, which in its turn 
would be expanded until the frictional limit was again 
reached. At that point the ether would have to be con- 
densed by the outward application of cold water and 
pumped back, in the liquid state, to act over again ina 
similar manner. This method of working was extensively 
tried in France when introduced by M. du Trembley, and 
the results were sufficiently encouraging to justify a 
resumption of the trials at the present time, when they 
could be made under much more favourable conditions. 
There was no question as to the economy effected, but in 
the discussions which took place on the subject, it was 
contended that equally good results might be attained by 
improved applications of the steam, without resorting to 
an additional medium. The compound engine of the 
present day does in fact equal the efficiency of Dua 
‘Trembley’s combined steam and ether engine, but there is 
no reason why tke ether apparatus should not confer the 
same advantage on the modern engine that attended its 
application to the older form. The objections to its use 
are purely of a practical nature, and might very possibly 
yield to persevering efforts at removal. 

I need scarcely notice the advantage to be derived from 
increasing the initial pressure of the steam so as to widen 
the range of expansion by raising the upper limit of tempe- 
rature instead of reducing the lower one. It must be 
remembered, however, that an increase of temperature is 
attended with the serious drawback of increasing the 
quantity of heat carried off by the gases from the fire, 
and also the loss by radiation, so that we have not so 
—_ to gain by increase of pressure as is commonly ima- 
gined. 

Most people look to electricity as the coming panacea for 
all mechanical deficiency, and certainly the astonishing 
progress of applied electricity does tend to impress us with 
faith in its future greatness in motive power. 

The difference between heat and electricity in their 
modes of mechanical action is very wide. Heat acts by 
expansion of volume, which we know to be a necessarily 
wasteful principle, while electricity operates by attraction 
and repulsion, and thus produces motion in a manner which 
is subject to no greater loss of effect than attends the 
motive action of gravity as exemplified in the ponderable 
application of falling water in hydraulic machines. If then 
we could produce electricity with the same facility and 
economy as heat, the gain would be enormous, but this, as 
yet at least, we cannotdo. At present by far the cheapest 
method of generating electricity is by the dynamic process. 
Instead of beginning with electricity to produce power, we 
begin with power to produce electricity. As a secondary 
motor, an electric engine may, and assuredly will, play an 
important part in future applications of power, but our 
present inquiry relates to a primary, and not a secondary, 
employment of electricity. Thus we are brought to the 
question, from what source, other than mechanical action, 
can we hope to obtain a supply of electricity sufficiently 
cheap and abundant to enable it to take the place of heat 
as a motive energy? Itis commonly said that we know so 
little of the nature of electricity that it is impossible to set 
bounds to the means of obtaining it, but ignorance is at 
least as liable to mislead in the direction of exaggerated 
expectation, as in that of incredulity. It may be freely 
admitted that the nature of electricity is much less under- 
stood than that of heat, but we know that the two are very 
nearly allied. In short, I need scarcely remind you that, 
according to the magnificent generalisation of modern 
times, we now know that heat, electricity, and mechanical 
action, are all equivalent and transposable forms of energy, 
of which motion is the essence. 

To take a cursory view of our available sources of energy, 
we have, firstly, the direct heating power of the sun’s rays, 
secondly, we tiave water, wind, and power, all depending 
upon influences lying outside of our planet. And thirdly, 
we have chemical attraction or affinity. Of the radiant 
heat of the sun I| shall have to speak hereafter, and bear- 
ing in mind that we are in search of electricity as a cause, 
and not an effect, of motive power, we may pass over the 
dynamical agencies comprised under the second head, and 
direct our attention to chemical affinity as the sole remain- 
ing source of energy available for our purpose. At present 
we derive motive power from chemical attraction through 
the medium of heat only, and the question is, can we with 
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of electricity? The process by which we obtain our supply 
of heat from the exercise of affinity is that of combustion, 
in which the substances used consist, on the one hand, of 
those we call fuel, of which coal is the most important, 
and on the other, of oxygen, which we derive from the 
atmosphere. The oxygen has an immense advantage over 
every other available substance in being omnipresent and 
costless. The only money value involved is that of the 
fuel, and in using coal we employ the cheapest oxidisable 
substance to be found in nature. Moreover the weight of 
coal used in the combination is only about one-third of the 
weight of oxygen, so that we only pay upon one-fourth 
of the whole material consumed. Thas we have condi- 
tions of the most favourable description for the production 
of energy, in the form of heat, and if we could only 
use the affinities of the same substances with equal facility 
to evolve electric energy instead of heat energy, there 
would be nothing more to desire; but as yet there is 
no appearance of our being able to do this. According 
to our present practice we consume zinc, instead of coal, 
in the voltaic production of electricity, and not only is zine 
30 or 40 times dearer than coal, but it requires to be 
used in about sixfold larger quantity in order to develop an 
equal amount of energy. Some people are bold enough to 
say that with our present imperfect knowledge of electri- 
city we have no right to condemn all plentiful substances, 
other than coal, as impracticable substitutes for metallic 
zine, but it is manifest that we cannot get energy from 
affinity, where affinity has already been satisfied. The 
numerous bodies which constitute the mass of our globe, 
and which we call earths, are bodies in this inert condition. 
They have already, by the union of the two elements com- 
posing them, evolved the energy due to combination, and 
that energy has ages ago been dissipated in space in the 
form of heat, never agaia to be available tous. As well 
might we try to make fire with ashes as to use such bodies 
over again as sources of either heat or electricity. To 
make them fit for our purpose we should first have to annul 
their state of combination, and this would require the 
expenditure of more energy upon them than we could derive 
from their recombination. Water, being oxidised hydrogen, 
must be placed in the same category as the earths. In 
short the only abundant substances in nature possessing 
strong unsatisfied affinities are those of organic origin, and 
in the absence of coal, which is the accumulated product of 
a past vegetation, our supply of such substances would be 
insignificant. This being the case, until a means be found 
of making the combination of coal with oxygen directly 
available for the development of electric energy, as it now 
is of heat energy, there seemsto be no probability of our 
obaining electricity from chemical action at such a cost as 
to supplant heat as a motive agent. 

But while still looking to heat as the fountain-head of 
our power, we may very possibly learn to transmute it, 
economically, into the more available form of electricity. 
Ore method of transformation we already possess, and we 
have every reason to believe there are others yet to be dis- 
covered. We know that when dissimilar metals are joined 
at opposite ends, and heated at one set of junctions while 
they are cooled at the other, part of the heat applied 
disappears in the process, and assumes the form of an 
electric current. Each couple of metals may be treated as 
the cell of a voltaic battery, and we may muitiply them to 
any extent, and group them in series or in parallels, with 
the same results as are obtained by similar combinations 
of voltaic cells. The electricity so produced we term 
thermo-electricity, and the apparatus by which the current 
is evolved is the thermo-electric battery. At present this 
apparatus is even more wasteful of heat than the steam 
engine, but considering the very recent origin of this 
branch of electrical science, and our extremely imperfect 
knowledge of the actions involved, we may reasonably 
regard the present thermo-electric battery as the infant 
condition of a discovery, which, if it follow the rule of all 
previous discoveries in electricity, only requires time to 
develop into great practical importance. Now if we pos- 
sessed an efficient apparatus of this description we could at 
once apply it to the steam engine for the purpose of con- 
verting into electric energy the heat which now escapes 
with the rejected steam, and the gases from the fire. The 
vice of the steam engine lies in its inability to utilise heat 
of comparatively low grade, but if we could use up the 
leavings of the steam engine by a supplemental machine 
acting on thermo-electric principles, the present excessive 
waste would be avoided. We may even anticipate that in 
the distant future a thermo-electric engine may not only 
be used as an auxiliary, but in complete substitution of the 
steam engine. 

But it is not alone in connexion with a better utilisation 
of the heat of combustion that thermo-electricity bears so 
important an aspect, for it is only the want of an efficient 
apparatus for converting heat into electricity, that prevents 
our using the direct heating action of the sun’s rays for mo- 
tive power. In our climate, itistrue, we sball never be able 
to depend on sunshine for power, nor need we repine on that 
account so long as we have the preserved sunbeams which 
we possess in the condensed and portable form of coul, but 
in regions more favoured with sun and less provided with 
coal, the case would be different. The actual power of the 
sun’s rays is enormous, being computed to be equal to melt- 
ing a crust of ice 103 ft. thick over the whole earth in a 
year. Within the tropics it would be a great deal more, 
but a large deduction would everywhere have to be made 
for absorption of heat by the atmosphere. ‘Taking all 
things into account, however, we sball not be far from the 
truth in assuming the solar heat, in that part of the world, 
to be capable of melting annually, at the surface of the 
ground, a layer of ice 85ft. thick. Now let us see what 
this means in mechanical effect. ‘To melt 1 lb. of ice 
requires 142.4 English units of heat, which multiplied by 
772 gives us 109,932 foot-pounds as the mechanical equiva- 
lent of the heat consumed in melting a pound of ice. 
Hence we find that the solar heat operating upon an area 





of one acre, in the tropics, and competent to melt a layer 
of ice 85 ft. thick in a year, would, if fully utilised, exert 
the amazing power of 4000 horses acting for nearly nine 
hours every day. In dealing with the san’s energy we 
could afford to be wasteful. Waste of coal means waste 
of money, and premature exhaustion of coal beds. But the 
sun’s heat is poured upon the earth in endless profasion— 
endless at all events in a practical sense, for whatever 
anxiety we may feel as to the duration of coal, we need have 
none as to the duration of the sun. We have therefore only 
to consider whether we can divert to our use so much of 
the sun’s motive energy as will repay the cost of the neces- 
sary apparatus, and whenever such an apparatus is forth- 
coming, we may expect to bring into subjection a very 
considerable proportion of the 4000 invisible horses which 
Science tells us are to be found within every acre of tropical 
ground. 

But whatever may be the future of electricity as a prime 
mover, either in a dominant or subordinate relation to heat, 
it is certain to be largely used for mechanical purposes in 
a secondary capacity, that is to say, as the offspring instead 
of the parent of motive power. In transmission to a dis- 
tance the cost of the condactor will, however, be a grave 
consideration where the length is great, because its section 
must be increased in proportion to the length to keep the 
resistance the same. It must also be large enough in 
section to prevent heating, which not only represents loss, 
but impairs conductivity. To work advantageously on this 
system, a high electromotive force must be used, and this 
will involve loss by imperfect insulation, increasing in 
amount with the length of the line. For these reasons 
there will be a limit to the distance to which electricity 
may be profitably conveyed, but within that limit there 
wil! be wide scope for its employment transmissively. 
Whenever the time arrives for utilising the power of great 
waterfalls the transmission of power by electricity will 
become a system of vast importance. Even now small 
streams of water inconveniently situated for direct applica- 
tion, may, by the adoption of this principle, be brought 
into useful operation. 

For locomotive purposes also we find the dynamo-electric 
principle to be available, as instanced in the very interest- 
ing example presented in Siemens’ electric railway which 
has already attained that degree of success which generally 
foreshadows an important future. It forms a combined 
fixed engine and locomotive system of traction, the fixed 
engine being the generator of the power and the electric 
engine representing the locomotive. 

Steam power may both be transmitted and distributed by 
the intervention of electricity, but it will labour under 
great disadvantage when thus applied, until a thoroughly 
effective electric accumulator be provided, capable of giving 
out electric energy with almost unlimited rapidity. How 
far the secondary battery of M. Faure will fulfil the neces- 
sary conditions remains to be seen, and it is to be hoped 
that the discussions which may be expected to take place 
at this meeting of the British Association will enable a just 
estimate of its capabilities to be formed. The introduction 
of the Faure battery is at any rate a very important step 
in electrical progress. It will enable motors of small 
power, whatever their nature may be, to accomplish, 
by uninterrupted action, the effect of much larger 
machines acting for short periods, and by this means 
the value of very small streams of water will be greatly 
enhanced. This wi'l be especially the case where the power 
of the stream is required for electric hghting, which, in 
summer, when the springs are low will only be required 
during the brief hours of darkness, while in winter the 
longer nights will be met by a more abundant supply of 
water. Even the fitful power of wind, now so little used, 
will probably acquire new life when aided by a system which 
will not only collect, but equalise, the variable and un- 
certain power exerted by the air. 

In conclusion I may observe that we can scarcely suffi- 
ciently admire the profound investigations which have 
revealed to us the strict dynamical relation of heat and 
electricity to outward mechanical motion. It would be a 
delicate task to apportion praise amongst those whose 
labours have contributed, in various degrees, to our present 
knowledge, but [ shall do no injustice in sayiug that of 
those who have expounded the modern doctrine of energy, 
in special relation to mechanical practice, the names of 
Joule, Clausius, Rankine, and William Thomson, will 
always be conspicuous. But up to this time our knowledge 
of energy is almost confined to its inorganic aspect. Of 
its physiological action we remain in deep ignorance, and 
as we may expect to derive mach valuable guidance from a 
knowledge of Nature’s methods of dealing with energy in 
her wondrous mechanisms, it is to be hoped that future 
research will be directed to the elucidation of that branch 
of science which as yet has not even a name, but which I 
may provisionally term ‘‘ Animal Energetica.”’ 








FOREIGN AND COLONIAL NOTES. 

The Mouth of the Biisbane.—The work of cutting a 
new and straighter channel from the mouth of the Bris- 
bane river to the anchorage in Moreton, Bay is proceeding, 
says a correspondent writing recently satisfactorily. The 
dredger Groper started work at the end of February, 
since which time she has excavated over 100,000 cubic 
yards of silt. The dredger Octopus, now lying in the river 
near the Post Office, is rapidly approaching completion ; 
and the dredge Saurian, at Maryborough, is also in a for- 
ward state. Both these large dredgers will also bé set to 
work in cutting the new channel, and it is anticipated that 
a depth of 15ft. at low water will be attained in the new 
channel within the next fifteen months. Messrs. J. Walker 
and Co., of Maryborough, have commenced building a new 
Government tug-boat, intended for towing the large 400- 
ton hopper barges which will be employed in the above 
eutting. This tug-boat will be of great power and light 
draught of water, thus enabling her to pass safely over 





poe banks at the mouth of the river in any state of the 
tide. 


Cincinnati.—The plans of a new union depdt at Cincin- 
nati are perfected. The building will havea frontage on 
Central Avenue of 233 ft.; on Third-street, the frontage 
will reach to Smith-street. On the corner of Third-street 
and Central Avenue a building 80 ft. by 90ft., and six 
stories high, will be erected. This will surmounted by 
a tower 135 ft. in height. From the main building west 
on Third- street the passenger, baggage, and express build. 
ing will extend, altogether 500 ft. in length. Each of the 
several departments will be constructed on a liberal scale 
including every improvement for the comfort and safety of 
the travelling public. 


The East River Bridge.—There is another long halt in 
the construction of the Kast River Bridge, for want of 
materials. We learn from the engineers that nearly all 
the steel, more than 5000 tons, has been delivered to the 
rolling mill, and more than half, or about 3000 tons, has 
been rolled into the shapes required. As the bridge now 
appears there is a gap about midway across the river, 
where the floor beams are not laid, but sufficient beams 
are in position between the towers or on the approaches to 
aT span the river, if they are joined, 240 ont of a 
total of 731 having been laid. The centre span comprises 
about 45 per cent. of the whole superstructure. 


Brisbane Dry Dock.—This dock, commenced over three 
years since, is now completed at a cost of nearly 70,0001. 
The contractors are much behind their time, but they have 
had unexpected difficulties to contend with. 


Railways in Texas.— Railway projects are so numerous 
in the great State of Texas that it is well-nigh impossible 
to keep up with them. Besides independent new lines, 
fifteen companies are building extensions. Six hundred 
and sixty-two miles of line were built last year, and more 
than that length has already been built this year. The 
narrow-gauge system of the State included 528 miles of 
line at the beginning of this year, and the amount of 
narrow-gauge track projected is enormous. 


Cape Henry Lighthouse.—Messrs. Morris and Tasker 
have completed a lighthouse for Sesapeake Bay, off Cape 
Henry. The new lighthouse measures 155 ft. from base to 
top, with a diameter at the base of 30ft. and at the top 
of 16ft. There are six stories, above which are a service 
room, watch-room, lantern room, and finally the roof. 
the total weight of the lighthouse is 1,700,000 lb., 7000 lb. 
of bolts alone being required to put it together. The 
exterior, which is octagonal in shape, is constructed of cast 
iron, while the cylindrical interior is of sheet iron. The 
castings of the base and first story are 2in. in thickness 
and the sheet iron lining jin. The staircase, which has 
180 steps, goes around the cylinder instead of up a shaft, 
as in the lighthouses now in existence. The light room is 
a circular steel frame 12 ft. in diameter and 9ft. high. 
The glass to be used is now being manufactured in France, 
and a light of great power will beadopted. Every story is 
solidly bolted together by heavy cast-iron floor plates 14 in. 
thick, while the points and facings are finely planed. 


Canadian Pacific Railway.—Messrs. Smith, Stephen, 
Angus, and Mclutyre, of the Canadian Pacific Railway 
Syndicate, intend to set out early in August, and make an 
exploration on foot of the line west from Callendar Station 
for some hundreds of miles. They have no intention of 
constructing the line through the Yellowhead Pass, but 
will endeavour to find a passage through the mountains by 
the Howse Pass, or more probably by some still more 
southern opening. The chances now are that the line will 
cross the Rocky Mountains in the vicinity of the boundary 
line, thereby leaving the best portion of the Canadian 
North-West far from the railway. 


Electric Railways.—We learn that it is proposed to 
unite Charlettemburg, Wilmersdof, Scoeneberg, Spandau, 
and other localities in the immediate neighbourhood of 
Berlin to the Berlin Central Railway station by means of 
electric railways. 

Hamburg.—A new maritime observatory is to be opened 
at Hamburg, September 17. An exhibition illustrating 
the progress made by the Germans in the art of naval con- 
struction is also to be opened about the same date. 


South American Telegraphy.—The Central and South 
American Telegraph Company being confirmed in all its 
rights and privileges, Mr. James Scrymser, the president, 
has sailed for England to close a contract for 3000 miles of 
submarine cuble, to be laid along the Pacific coast to 
Callas, there to connect with lines to Vera Cruz and the 
Argentine Republic. 





Scrence aND ArT DEPARTMENT: RoyaL EXHIBI- 
TIONS.—We have received from the secretary of the 
Science and Art Department of the Committee of Council 
on Education, South Kensington, the following list of 
candidates who have been successful in obtaining Royal 
Exhibitions of 50l. per annum each for three years, 
and free admission to the course of instruction at the 
following Institutions: 


I. The Normal School of Science and Royal School of 
Mines, South Kersington and Jermyn Street, London. — 





Name. Age Occupation. 
Mather, Thomas ...| 24 |Pattern maker 
Sutton, Alfred ee a 21 |Engine fitter 


Littleton, William H. éo 17 |Student 


Address. 























Manchester. 
...| Brighton. 
...| Bristol. 


' 
II. The Royal College of Science, Dublin. 





Whitwell, Arthur ... a 19 |Ex pupil teacher |Nottingham. 
Villis, Frederick J. ..| 18 [Student ‘ .-.|Bristol, 
Whittaker, Christopher J.| 21 |Pattern maker ...| Accrington, 
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THE JABLOCHKOFF SYSTEM AT THE 
PARIS ELECTRICAL EXHIBITION. 
No I. 

Tye memorable experiment which contained the 
germ from which has sprung the whole of the 
industry of electric lighting, dates from the early 
part of the present century, but it commenced to 
bear fruit only a few years since, Until 1870, 
indeed, the electric light was familiar only to a few 
specialists, and existed as a scientific wonder, never 
leaving the laboratory but for exhibition purposes, or 
in some rare cases where the rapid execution of public 
works rendered economy a very minor considera- 
tion, and where the regularity of the light was but of 
little importance. To-day the electric light of many 
systems burns in thousands of lamps. Whole districts 
of London, Paris, and New York are lighted by it, 
and hundreds of workshops employ it to the exclu- 
gion of gas. In many cafés, public offices, stores, 
and in some theatres, it supplies the sole means of 
illumination, and it may be confidently expected 
that before long it will be brought widely into 
private dwellings. ‘Ihe gas companies, which 
at the beginning of this surprising development 
sought neither to turn the subject to their profit 
nor seriously to combat it, begin to realise though 
somewhat tardily that indifference and contempt 
are insufficient to arrest the marvellous progress. 
The press advocates it, the public approve it more 
and more, electric light companies continue to spring 
up and grow, and a new race of inventors appears to 
have been created. And the International Exhi- 
bition of Electricity, now being held at the Palais 
de l' Industrie, is the natural outcome of this astound- 
ing movement, which promises under all its various 
forms to develop into the most important industrial 
revolution that the present century has witnessed. 
And to whom in future years will the honour of this 











revol iti mn be accorded ? To no one pe rson cer- 
tainly, but amongst the crowd of scientific workers, | 
it is certain that a first place must be accorded to M. | 
Gramme, and to M. Jablochkoff. All visitors to 
Paris during the International Exhibition of 1878, | 
will remember that Gramme and Jablochkoff made | 
Paris brilliant, and the Jablochkoff pavilion, insig- 
nificant as it would now appear, only three years 
later, contained by far the most striking exhibits in 
this department of industrial science. 

For this reason we have commenced our series of 


articles on electric lighting at the present Exhibi- 
tion with the Jablochkoff system, although for 
another reason it deserves priority. Since the 


opening of the Exhibition a powerful association 
has combined under one management the patents of 
Jablochkoff, Gramme, Jamin, Werdermann, and 
Reynier. ‘The magnitude of its resources and the 
position of its directors alike give it in all justice 


the place of honour, M. Paul Jablochkoff was an | 
engineer officer in the Russian army, and was 


entrusted in 1869 with some galvanic investigations 
at the Ecole Galvanotechnique of St. Petersburg, 
and afterwards had under his charge the telegraph 
lines from Moscow to Koursk for the Midi Railway | 
Company. ‘Towards the close of 1875 he started | 
from Russia to visit the Philadelphia Exhibition, 
but got no f en Paris, where he entered 
the establishment of M. Breguet, and on March 23, 
1876, he secured his first patent for the electric | 
eandle. A short time afterwards a Russian 
entleman, M. Wyrouboff, director of the 2?évu 
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itiriste introduced him to M. S, Denayrouze, 
il at the commencement of 1877 a group of | 


capitalists combined in the form of a Syndicate, 
investigation of electric lighting, with 
capital of half a million franes. Afte s this 
syndicate was transformed into the Socié Générale | 
a’ Electr (procé lés_ Jablochkoft ) and more 
recently into the Compagnie Générale d'Electricité | 
with a capital of 20,000,000 francs | 
The electric candle was presented to the Academy | 
of Sciences by the President, M. ‘T. B, Dumas, in | 
» name of M. Denayrouze. On that occasion M. | 
Dumas spoke as follows: ‘I have the honour to| 
bring before the notice of the Academy the results 
of investigations by M. P. Jablochkoff on an inven- | 
tion which has made a great step in the problem 
of electric lighting. ‘This discovery involves first 
the suppression of all the usually | 
ewployed in ordinary electric lainps. The new | 
‘uminous source is composed of two carbons fixed | 
parallel to each other, a slight distance ge 
il separated by an insulating material which is 
nsumed at the same rate as the carbons them- | 
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the voltaic are plays at the free ends of the two car- 
bons, The adjacent insulating material becomes con- 
sumed and slowly uncovers the double ring of carbon, 
just as the wax of a candle uncovers gradually its 
wick, The invention in question appears to me at first 
sight as a vast simplification in the known processes 
for the production of the electric light, in suppressing 
regulating apparatus, and I think the advantages 
may be summed up as follows: ‘The heat from the 
combustion of the carbons lost in the air with 
regulating lamps is utilised in the Jablochkoff 
candle for the combustion of the insulating material, 
The composition of this latter can be varied indefi- 
nitely, since a vast number of earthy materials may 
be used. ‘The most refractory substances volatilise 
when placed in the voltaic arc, as it is placed by 
the arrangement of M. Jablochkoff. We have 
employed as insulating materials sand, glass, lime, 
ground brick, &c. But the most simple, as well as 
the least costly, is a mixture of sand and glass,” 
Such was the first official description of the Jabloch- 
koff candle. M. Dumas’s communication also 
referred to the ease with which the system lent 
itself to the divisibility of the electric light. This 
was the first announcement of divisibility having 
been achieved. then it has been effected 
in a variety of ways. ‘The form and modes 
of construction of the Jablochkoff candle have been 
changed greatly since 1876. Several of the earlier 
models are exhibited at the Palais de l’Industrie, 
and will be found of interest at the present time, 
when the standard pattern differs considerably. At 
the commencement M, Jablochkoff employed 


Since 


dynamo machines with direct currents, and, as in | 


this case the positive carbon burns twice as rapidly 
as the negative, he was compelled to have the one 
of twice the section of the other, as will be seen in 
the annexed sketches, Figs. 1 and 2 show the two 
pencils separated with an insulating distance piece. 
Figs. 3 and 4 show them surrounded with an asbestos 
paper envelope filled with powdered refractory 
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material. In Figs. 5, 6, B is a tube of porcelain 
containing the larger carbon, and against which the 
smaller one is placed, Figs. 7 and 8 show two cylin- 
drical carbons, of which the larger, G, is hollow, and 
encloses the second, the two being separated by a 
packing of refractory material. These various types 
have now only an historical interest, and they have 
long been replaced by forms with equal carbons, 
conswned under the influence of alternating electric 
currents. 

The exhibit of the Compagnie Générale d'Elec- 
tricité consists of three distinct sections, relating to 
the three societies which have recently been amalga- 
The section relative 
to electric lighting on the Jablochkoff system, com- 
prises two special groups, one in the nave, and the 
other in one of the large salons on the first floor of 
the Palais de l’'Industrie. The former occupies an 
irregular area, and makes a pendant to the exhibit 
of M. Christofle, beside the large central basin, It 
comprises a large number of types of candles and 
miscellaneous apparatus, ‘There are also two steam 
engines coupled to ¢ynamo-electric machines, and 
the first example of a large alternating current 
machine on the Jablochkoff system. The second 
exhibit consists chiefly of various kinds of Jabloch- 
koff lamps. 

A study of the apparatus collected in these two 
groups necessitates some explanation of a retro- 
spective character, but as these have never yet been 
published, they will be read now for the first time 
with cor 
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siderable interest. We have already noticed | 


'yent warpit 


may now proceed to refer tosome subsequent modi- 
fications, all of which are represented by specimens 
in the exhibit of the Compagnie Générale d’Elec- 
tricité. 
We have seen how M. Jablochkoff arranged his 
earliest forms of candles with a view to employ 
direct currents, which necessarily involved a con- 
sumption of the positive carbon about twofold that 
of the negative carbon. ‘This ratio is, however, far 
from being mathematically exact, and varies with 
the qualities of the carbons employed. In practice it 
was found that these were not consumed in equal 
quantities during equal periods. On the other hand 
the carbons were not symmetrical, which introduced 
a further cause of error; and finally, in proportion 
to the difference in sections the carbons heated 
unequally, which added a fresh element of irregu- 
larity in combustion. By the use of alternating 
currents, making successively each point of the car- 
bons a positive and a negative pole, the carbons 
were consumed in equal quantities in the same time. 
At the same time M. Jablochkoff abandoned the 
use of unequal carbons, and also abandoned pris- 
matic retort carbons for those of a cylindrical form 
made of agglomerated carbon by M. Carré. These 
carbons have of course been manufactured in very 
large quantities and their price has been reduced in 
five years to one-tenth of their original cost. ‘The 
Société Générale d’Electricité alone has consumed 
over 3,00),000 metres, or nearly 1900 miles of these 
carbons. ‘The type adopted as a standard is .16 in. 
in diameter. Later on we shall consider in detail the 
manufacture of electrical carbons, which is now 
become a large industry ; it may be mentioned how- 
ever, in passing, thatin France the carbons are now 
| generally delivered in sticks 19} in. long, with very 
| smooth surfaces, of considerable strength, and hav- 
ing a sonority like that of a similar steel bar: they 
| are manufactured absolutely true, and in all possible 
| variations in cross section and diameter. 
| The early examples of the present form of Jab- 
lochkoff candle (see Fig. 9 and 10) consisted then of 
two cylindrical carbons .16 in, in diameter, from 4 in. 
|to 5in. long, and having the lower ends encased iu 
copper sheaths @ to secure a good contact in the 
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holder. These two sockets were connected with a 
composition ) formed of silica and silicate of potash, 
and were surrounded at their upper side by a fillet 
c formed of the same material. ‘The carbons d were 
| pointed at their upper ends, and between the two 
was worked in with a spatula, the insulating 
material i. A small piece of plumbago f, tied in 
place by a ligature of asbestos paper, connected the 
tops of the carbons, and allowed of an instantaneous 
lighting as soon as the current passed. The candle 
thus made lasted about three-quarters of an hour, 
but the insulating material was deficient in homo- 
geueity, which resulted in sputtering and scattering 
around of particles, which were entirely incompatible 
with successful lighting. The mixture of silica and 
silicate of potash was then replaced bya thin hollow 
distance slip of porcelain from Sevres, and thea by 
pieces of baked kaolin, formed in steel moulds, 
and of the form shown in the sketch, Fig. 10, so 
that they partially surrounded the carbons. In 
imitation of the name of similar pieces used in faience 
factories, this insulating strip was called ** colombin,” 
the name it is still known by. At the same time 
the effective length of the carbons was increased to 
Yin., which is the normal length at the present 
time. Later on, instead of the unpractical and costly 
mode of making the ** colombin,” a very simple and 
expeditive process was substituted. It consisted in 
filling the kaolin paste into a cylinder fitted at one 
end with a die; the kaolin is forced through this 
die by means of a piston, and issues in the desired 
form, i ced between steel rods to pre- 
ied and ett iato the required 
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lengths, Candles of this pattern were manufactured 
for several months, but it was soon found that the 
kaolin in melting in the voltaic are absorbed con- 
siderable heat, and produced a marked diminution 
in the light. Experiments were then undertaken 
with other substances, and after many careful trials 
M. Jablochkoff stopped at a mixture of sulphate of 
lime and sulphate of barytes as pure as possible. 
The question was discussed for a long time 
whether the ‘‘colombin” formed of this mixture 
increased the light, or whether the employment of 
carbons insulated only by air, as in the Jamin and 
Wilde lamps, did not give better results. Trials 
made during the International Exhibition of 1878 
have shown that the Jablochkoff candles, with or 
without the insulating strips, give (steadiness apart) 
the same quantity of light. But since that time it 
has been proved that the utility of the insulator 
lies in a sensible reduction in the amount of power 
absorbed, It may thus be stated definitely that the 
‘*colombin” gives a definite increase of light for a 
given power. The method of joining the copper 
sockets has also been modified in a very ingenious 
manner, so as to avoid completely the loss in 
electricity which always took place across the very 
impure insulating mixture connecting these two 
parts of the candle. ‘The copper bases now employed 
are split, and receive an insulating ring which is | 
not so deep as the socket. The ends of the carbons 
are placed within them. Figs, 1] to 14 show the 
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arrangement, where a a are the two slits, } the 
insulator, and ¢ d are tne three parts united. Finally 
the lighting device, first formed of a small graphite | 
pencil, is replaced by a sort of fuse produced by the | 
end of the candle being dipped in a mixture of gum 
and plumbago. Such is the Jablochkoff candle 
actually employed for lighting purposes, and we 
may now proceed to indicate the improvements 
under consideration, and describe the process of 
manufacture in more detail, the results of which 
ouly are shown in the Exhibition. 

The rate of combustion in electric carbons plays 
a most important part in the commercial part of the 
question, and any means whereby this can be 
reduced must be considered (other things being 
equal) as an important improvement. And besides 
the economy resulting from slower combustion, 
there is another advantage resulting from it--the 
simplification of the apparatus. ‘Thus supposing it 
is desired to obtain a continuous light during ten 
hours with candles lasting two hours each, it will be 
necessary to have lamps with five candles, commu- 
tatorsin five directions, and a certain length of con- 
ductors. But if a candle lasting ten hours can be 
used, the necessary apparatus would become very 
siinple, and the length of conductors largely reduced 
The economy thus effected would be one of first 
establishment, as well as of hourly expenditure. 

The first means proposed to increase the duration 
of the candles was to cover the carbons with a thin 
film of metal. The priority of this invention has 
been warmly contested; in France it was for a long 
time attributed to M. Reynier, who secured it by a 
French patent dated 11th October, 1875. Fortitied 
by this patent, which he considered original, M. 
Reynier commenced an action against the Jabloch- 
koff Company, who, relying on certain prior publi- 
cations, electro-plated the carbons they employed 
without paying him any royalty. The case went to 
trial, and was decided on the 2lst July last in 
favour of the Compagnie Générale d’Electricité. 
Bat an appeal was made, which will come on for 
hearing during the next few months. We mention 
this only because in the course of the action certain 


| carbons 


|which he described at a séance of the Imperial 


facts before almost unknown were brought forward 
and threw anew light on the history of this inven- 
tion. There were foundin several English patents, 
and notably in one by Harrison, dated 1852, several 
intimations, though not well defined, of the associa- 
tion of metals, especially of copper, with electric 
carbons. But there appears no question as to the 
priority of electro-plating carbons to be used for the 
electric light, since in 1S68, in a supplement taken 
out by M. Ed. Carré for the French patent of 
23rd August, 1867, under the title of ** Improve- 
ments in the Means of Producing and Employing 
Electricity,” M. Carré claims the employment of 
coated with metals such as zine and 
tin. About the same time M. Joseph Van Mal- 
veren, the true originator of the magneto-electric 
machine of the Alliance Company experimented 
with coating carbons with copper ; his trials having 
been made in 1867 and 1868. But these trials were 
not successful, and he abandoned them. Several 
years later more serious experiments were con- 
ducted in Russia by M. Bouliguine, lieutenant in 
the Imperial Russian Navy, ‘This was in 1873. 
Shortly after another Russian, M. Tchikoleff, 
inspector-general of lighting fortresses, &c., fol- 
lowed up these experiments of coating carbons, and 
without knowing of Bouliguine’s attempts, believed 
himself to be the first inventor of the improvement, 


Society of the Friends of Science at Moscow, when 
he soon ascertained that he had been anticipated. 
M. Reynier only came into the field in 1875, and 
in perfectly good faith, ignorant of the investiga- 
tions made before his own, he believed himself to 
be the inventor of electro-plated carbons. The 
Tribunal Correctionel of the Seine decided that he 
was in error, and that the process of metal coating 
carbons for the electric light belonged to the world. 
If the proprietorship of this invention bas been so 
keenly disputed, it is because it is of real value. 
Coating carbons with copper or nickel, the only 
metals employed for the purpose, has the effect of 
diminishing the resistance of the carbons and preserv- 
ing them from contact with the air. ‘There results from 
this a considerable diminution of the incandescent 
cone of the carbons, and consequently a slower 
combustion. The following figures refer to candles 
of various types, coated and non-coated, burning 
under simi/ar conditions. 


Time of 





ype Burning 
bh. mm. m. 
Carbons. .12 in, in diameter, non 
coatet ‘ exe ane ‘ 9,25 1 20 ) 
Carbons, .12 in. in diameter, cop ~ 10 
pered eee eee ese 925 1 3 5 
Ellictical carbons, .12 in. b 
177 in., non-coated : . 925 1 45 } 
Elliptical carbons, .1” in. by 15 
177 in. coppered... ; 9.25 2 00 |§ 
Carbons, .16 in. ic diameter, non 
coated eee eee ‘ 9.25 } 1 30 ) 
Carbons, .16in. in diameter, co; | > 20 
pered eee ose 7 ; 9.25 1 50 ) 
Elliptical carbons, .16 in. by 
24in., non-coated ees 9,25 2 10 
Elliptical Garbons, .16 in. by .24in 20 
coppered ... an ro 925 2 30 
Carbons, .24 in, in diameter, r. »n 
enated oon 4 ; 9.25 2 20 |) 
Carbone, .24in. in diamete~, cop > 
pered s . 9.25 2 35 |) 
Elliptical carbons, .24 in, b; 
35 in., non-coated _ 925 3 00 ) 
Elliptical carbons. .?4 in, by .35 in > 20 
coppere es ne aes 925 3 20 1) 


Larger differences were obtained with carbons 
coated with nickel. Lut the saving is overbalanced 


| 
' 


1 


riciy, 








Ficus. 


| by the increased cost of the process. Figs. 15, 14, 





carbon burnt with a direct current. Fig. 15 shows 
the carbons bare, Fig. 16 those coated with copper 
and Fig. 17 those covered with nickel. ‘The use of 
this coating has the inconvenience of rendering the 
arc somewhat less steady, and for special purposes 
as for cafés, theatres, stations, &c., the carbons not 
coated are preferred for this reason. 

Illustrations of all the foregoing descriptions of 
the development of the Jablochkoff system may be 
studied at the exhibit of the Compagnie Générale, 
but we are now going to refer to another means of 
increasing the duration of the carbons, which has not 
found a place in the Exhibition, because it has not 
yet been introduced in regular practice. All these 
developments require careful and prolonged investi- 
gation before being brought into every day use. And 
for this reason the type of candles now to be referred 
to is not among the large number of specimens, 
A very simple means of increasing the duration of 
the carbons is to enlarge their diameters. There 
results from this, it is true, a diminution of the 
light produced, since the incandescence is spread 
over a larger volume. But this inconvenience of 
itself is of no great importance, because even if there 
were a loss of several carcels in the lighting power, 
it would be scarcely appreciable to the eye, and the 
resulting economy would more than compensate for 
it. ‘The attempt then has been made to substitute 
for carbons .16 in. in diameter others of a larger size, 
but it was soon found that the increase in the 
diameter of the cylindrical pencils was defective, 
because of the drawback it possessed of increasing 
rapidly the length of the arc, and consequently 
the resistance opposed to the electric current. 
Attention was then directed to the section of 
the carbon, and after many repeated experi- 
ments it was found that the circular form could 
be advantageously replaced by others more suit- 
able. If the way in which the carbons are con- 
sumed is examined, it will be seen that the cone 
formed by the combustion at the ends between 
which the are plays, takes the form indicated in 
Fig. 18 annexed. It results from this that the mean 





length of the arc is sensibly greater than the dis- 
tance from axis to axisa } of the two cylindrical 
carbons. This difference of length of arc increases 
with the diameter of the carbons, and it becomes 
necessary to give to the current an increased electro- 
motive force to overcome the resistance which thry 
offer to the passage of the current, which gives 
rise to many difficulties with the machines, the con- 
ductors, and the candles also, There would thus 
be an advantage in giving to the carbons sucha 
form that their mass may be directed towards the 
interior of the candle, thus for example as in Fig. 19 
with a triangular section with the two bases oppo- 
site each other. Several special forms have been 
experimented on. The most practical, both as 
regards favourable combustion and manufacture of 
carbons, appears to be the elliptical form, which 
permits at once of an increase in section, and a 
clo-er approach of the axes. It will be seen indeed 
from Fig. 20 that if the radius of the carbons A B 


+20. 


is increased the distance ab would become «'!l"', 
whilst the same result is arrived at by transferring 
the mass represented by the tinted portion, in 
the manner indicated {in Fig. 21, the distance 
between the axes not being changed. ‘his modifi- 


cation of form easily adapts itself to the electro- 
plating of the carbons, and the arc is somewhat 
steadier with the elliptical than with the cylindrical 
carbons; a further advantage is thus gained by the 
alteration. 

In a supplement to his first patent, M. Jabloch- 





and 17 show the effect of clectro-plating on the 


koff claimed the use of pencils pierced with an axial 
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Fic. 5. Loxarruptnat Section or MM. Nagryer axp Comrany’s Tusvutous Bol ters. 


opening, in which a mixture of refractory earth and | carbon pencils. It does not appear what is the 
plumbago was introduced, or else metallic salts. | intrinsic value of this type of candle, but the exhi- 
This filling gives a kind of point d’appui to the arc | bitor would probably not have taken the trouble to 
and renders it more stable. ‘The combination of | show it had he been acquainted with the text of the 
these three elements, electro-plating, the elliptical | patents obtained by M. Jablochkoff, in which the 
form of the carbons, and the use of annular carbons | substitution of metals for carbons is especially indi- 
filled as above mentioned, will probably lead tv a | cated. 
type of candle burning slowly and giving a steady | October, 1876, to the patent of the 23rd of March 

light, This type, as already stated, has not yet | of the same year, contains the following sentence: | 
been introduced to practice, and patient investiga- | ‘‘ The are plays more easily between two carbons | 
tion is still needed before this can be done. There | separated by the insulating distance strip, con- 
is however every reason to suppose that this modified | verted into a conductor by fusion, than between 
form will soon become a standard, 


In particular the supplement dated 2nd of 


|two separated by an air space. The most varied 
In the exhibit of M. E. Delaurier, in one of the | effects may be obtained in this order of ideas by 
employing not only various insulators, but by 
replacing the two carbons by two rods of other 


material, such as metals or their compounds (steel 


salons on the first floor at the Palais de l' Industrie, 
there is a candle made similar to that of M. Jab- 
lochkoff, but with two steel rods replacing the 








ze Bl 
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| and alloys), and other mineral conducting sub- 
| stances,” 
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MOTIVE POWER AT THE PARIS 

ELECTRICAL EXHIBITION.—No. II. 
| In our article on this subject published last 
| week* we gave some general information as to the 
| mode in which the syndicate of exhibitors was con- 
| stituted, which undertook the service of lighting the 

Palais de l'Industrie, and we indicated the various 
types of motors installed there. This information 
will be more readily understood by the plan which 
we publish on the present page, which gives, 
though on a small scale, the whole of the motors and 
the electrical machines, and which we propose now to 
| describe in some detail. But the engines shown 
are not the only ones in the Exhibition employed in 
the production of the electriclght. In addition to 
the syndicate several exhibitors have arranged their 
own power, and one of them, that of the Brush 
Company, possesses considerable interest. These 
indeperdent installations occupy in the nave of the 
| Palace a position symmetrical with that of the syndi- 
cate. For the present a statement in the order of 
their positions in going from the middle of the nave 
towards the end, will suftice. 

Exlison.—Only a multitubular boiler is at present 
in position. The engine, which is to drive the 
dynamo machines direct, without any belting, met, 
it appears, with an accident at the moment of its 
departure from New York, which has delayed its 
arrival, and the dynamo-electric machines have also 
failed to put in an appearance. 

Siemens and Halske.—These exhibitors are 
members of the syndicate. They have, however, a 
small independent installation for lighting the 
German section, The motive power is made up of 
a Pilter portable engine, some Otto and Langen gas 
engines made at Deutz, near Coijogne, and at Liege 
by MM. Fétu and Déliege, and an engine by MM. 
Heilmann and Ducommon, at Mulhouse. 

Swan.—The lights of this exhibit are worked by 
two Pilter engines, which illuminate the Congress 
Hall, the Buffet, the British Commission Bureau, 
and the English Post Office Pavilion. 

Rouat and Fyfe.—An engine by Messrs. Robey 
and Co., of Lincoln. furnishes power for this exhibit. 

Latimer Clark, Muirhead, and Co. have engines 
by Messrs. Ransomes, Sims, and Head, of Ipswich. 

Anglo-American Company. The exhibit of Brush 
machines and lamps is very complete. 1t comprises 





* See ante, page 230. 









































































































































several types of machines driv en bya a series of semi- 
portable engines made by Messrs. Robey and Co., 
of Lincoln. 


Later, we shall come back to these independent | 
/means of two thimbles of drawn iron tube slightly 


exhibits, but at present we propose to investigate 
the installation of the syndicate, and will take first 
the multitubular inexplosible generators constructed 
by MM. Naeyer and Co., of Villebroeck, Province 
of Anvers, in Belgium, These generators, which are 
marked a on the plan, are situs ated about the middle 
of the installation. They are of the regular Naeyer 
type, aud were erected under the direction of M. E. 
Stein, the engineer of the company, and to whom we 


are indebted for the information and illustrations in | a 


the present notice. 

The boilers made at MM. Naeyer and Co.'s 
works, where there are always twenty at work, re- 
presenting a total of 2500 horse power, belong 
to the category of those multitubular generators in 
which the steam 1s formed in groups of tubes 
connected by coupling pieces at the ends. This 
class of generator was with ditliculty intro- 
duced, because at first the etficient junctions of 
the tubes with each other was a matter of 
considerable difficulty. This was the reason why the 
Belleville generator was so slowly received in 
France in its early days of manufacture. After- 
wards, however, great improvements were made, 
and to-day they are used in large numbers, especially 
in countries where the installation of steam boilers is 
subject to very severe regulations. The introduc- 
tion of electric lighting in crowded localities where 


| 





of 


| heated, and the steam produced rises in the vertical 


| generator 
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a projection in w rhich i is a groove to admit the I 
of the locking device. The tubes a and a’, Fig. 3, t! i 

extremities of which are enclosed in the two siuse 
A B, A' B', are connected by a cast-iron cap d' d! by 





curved at the ends, which enter at the same time into | 
the cap and the pieces A and B, The locking is effected | 
by means of a series of iron crosspieces MN, Fig. 4, | 
which enter two recesses ¢ c'made in each of the caps ; 
the piece P Q, the head of which is introduced by the | 
cavity o o', insures the locking by means of the screw 

at theend, The drawings on pages 253 and 260 will 

clearly explain the system of joints, and its general 
ppearance, better than the annexed diagrams. It 
is a longitudinal section of the boiler, and from 
this it will be seen that the tubes are inclined from 
front to back to facilitate the delivery of the steam, 
The feed water is supplied into a horizontal cast-iron 
tube, square in section, and from which branch 
first horizontal row of tubes. The water is 


the 


series of tubes as far as a second horizontal channel, 
also square in section, whence it passes into the 
upper receiver. ‘This latter is placed beyond the 
action of the flame of the furnace; the feeding and 
steam collecting pipes are also shown, the former | 
below on the left and the latter above on the rig ht. 
A water heater is generally introduced between the 
and the chimney, the construction of 
based on the same principle as_ that 
boiler. From the foregoing description 
be seen that the boiler consists only 


which is 
the 
will 


it 


a number of lights are required is often rende red | of a number of tubes and junction pieces, all} 


slass, 


possible only by the use of a boiler of this « 
which makes abuudant steam, occupies but 


steam boilers. 


driving the lights at the Grand Magazin du Louvre. | easy, and as 


Jablochkoff | 


In 


‘The very complete installation of the 
light now being prepared for the Grand Hotel 
Paris will be fed by an engine made by MM. Carels | 
Fréres, of Gand, and a Naeyer generator. A boiler | 
also of this type works at the new Hotel de Ville 


de Paris, for the heating and ventilation of that 
building. The great extension of the electr 
light, on the Continent at least, will popularise 


greatly the use of boilers of this type, especially 
valuable where space is limited, where rapid gene- 


ration of steam is required, and = re perfect 
security, as established by official regulations, is 
secured. For these reasons the exh sibit of Messrs. 
Naeyer and Co. will have special interest to the 
Visitors of the Exhibition. 

(he generator consists of a group of tubes 
9 ft. 10 in. long, 4.72 in. in diameter, and .20 in. 
thick; they are arranged parallel to each other, 


and are connected in pairs and in vertical series by 
joints of great simplicity and strength. The wea 
point in thi 3 class of steam prodi icer is undoubtedly 


the joint; the arrangement adopted by MM, Naeyer 





will be understood from the annexed sketches. The 
two tubes placed in communication are situated 
one above the other, but obliquely, to economise 
space. Thus the tube a, Fig. 1, communicates with 
tube a', and the tub~ 4 with the tube J'. The ends 
of the tubes placed in a horizontal row enter the 
cast-iron junction A B. Between the two cylindrical 
openings, corresponding to the ends of the tubes, is 


little 
room, and c ymplies with the regulations referring to | and erect 
In this way are supplied the engines simplicity of the j 


! 


| precisely similar, a fact especially valuable when 





they have to sent to any remote pla 
d by comparatively unskilled labour; the 
ints renders cleaning out very 


ter of fact. owing to the active | 
is very slight, and is con- 
ftubes. In addition 


a mat 
circulation, incru 


| fine d to the two lower ranges ¢ 


on 


to the special advantages due to the simplicity of | 
the Naeyer boiler, it possesses others common to| 
all this class of generators. There isin the:m but little 
|danger of explosion, and if rupture d occur it 
produces no violent results. ‘The various causes | 
which tend to produce explosion in boilers of the| 
ordinary form are absent from those of this type. | 





ee of re 





Che small tubes possess a high deg 
and the rapid circnlation of water 


sistance, | 
maintains them 


at a uniform temperature. If the rupture of a tube 
takes plac e, the “boiler is emptied only ¢ tually 
and no explosion can take plac e. Anequally great 


-cupied by these 
ation of the heat | 


advantage 


is the small volume o 
generators, and their perfect utili 


tili 




















| the Inspection of Boilers, 


ay, 1880, there were 180 working in different 
 cciechenes as follows : 





Horse Power. 


Rolling mills and metallurgical works 2.010 
Paper mills 3,660 
Cotton mills, &. ... ; as 1,030 
Public buildings __... ove , 1.400 
Breweries and distilleries... 890 
Sugar factories 820 
Mines... eee exe one ove 780 
Railways eee 330 
Miscellaneons eee 1,200 


. 





al 2 20 

It may be of interest to ‘publish a few r esults of 
trials of the performance of the boilers which 
form a prominent exhibit at Paris. The first of 
these trials was made on the 4th July, 1878, by M 
Vincotte, engineer to the Belgian Association for 
and was conducted oy 
a 90 horse power 

Heating surface 

Grate surface 

Duration of trial ... 

Quantity of water st upplied ‘isin 


Naeyer generator, 

1700 s 
0.48 ,, 
11 hours. 


4720 gals 


j-1 


Mean pressure ove ove 5.8 atmos, 
Temperature of feed we ster 118 deg 
Coal burnt (price 5s. per ton at 
the pit head, Charleroi)... : 2.4 tons. 
Ashes.. eee .009 ton 
Per cent. of ashes : 13.3 .. 
Coal burnt per hour, per aoe 
foot of grate, net ee 10.8 lb 
Water evaporated per hour per 
square foot of heating surface... 2.76 ,, 
Water evaporated per lb. of coal 
gross 8.8 
Water ev aporated per lb. of coal, 
net Ok a 
The second trials were made on June li, 187 


by M. Watrin at the spinning mills of M. A. Roumet 
at Pont Mangis, Ardennes, on a 60-horse power 
boiler. 

Total capacity of boiler 


on 
207.68 c1 


ib. ft 


Volume of water ies one eoe 141.28 
Capacity of steam receiver 66.4 ? 
Total heating surface 1130.25 sq. ft 


heating surface per 








Square feet of 

horse power 18.83 

irea eee ° 27.55 
tion of trials ooo . 8 
Coal from Ste. Aldegonde Pits at 5s. per 7 

Gross weight 1.0 tor 
Cinders and clin 145 
Percentage of cind 14.54 
Pare coal eee 855 tor 
Gir s coal per hour 513.7 
Coal p F hour per square foot of grat 11.4 


ne of water « vaporate ad... 


¥ olurr 





an t ratur . eee 65d 
rage pr soure in beller per sq. i 
r hour per nominal 


M 
Ave 


Evaporation pe 





of the fire: the former characteristic has made them hor ower = 1.7 
a favourite form of generator for marine purpose Evaporation of water per pound of 
\s already stated, the severe law existing in reference coal from feed water 66 deg. . 10.59 
to steam producers, has made them very popular : me es ntering — y 13S deg. 
n France, especially in crowded localities, ‘his eS SS ee wee mae oe 
mi ae ws ~~ : October 18, 1879, by M. Watrin at the Esperance 
law, dated 30th April, 1880, divides fixed steam : sabe thee. . ! 
generators into three classes This classifica Mines of M, Varinat, near Sedan, with a boiler ot 
c 1459C5. ak assiuca- . . 
- 120 horse power. In this trial the evaporation of 
tion is based on the product of the maalti lication | *“ t : * = 
f the 1 rr nti . cube metres C | water was 9.49 lb. per pound of coal with a feed- 
i tne i ni be epre enutine e es | ee ; 
Per re as wa at Re Bathe Teale dinas te | water temperature of 51.8 deg., and a coal with 14 
total capa ity of the ler, Inciuding its 8 n- | se 3 . 3 The rati e or tal heat 
inci } - + | per cent of wast he ratio of grate to total heat- 
producing chambers and water heat - but not}! a “ee 
including steam superheating space, by the number | !“& surface was 1 to 43. The temperature of the 
In ng steam su 1eating sp en r . . - 
) repre Seats tnt ienitiniedin = grees the exc of | £88es on entering the water heater was 437 dex, 
¢ representing l e 1d leg s the cess 
5 ———e : ‘ n les or it 92 Ted 
he temperature of the water corresponding to the | ®” 1 on leaving it 224 deg. 





indicated on an official list, over the tem- 
perature of 100 deg. Centigrade, conformably with 
a Table annexed to the Act. The first category | 
| 
| 
| 


I ressure 


includes all boilers in which C x @>200. Such 
boilers must be placed outside inhabited buildings and 
workshops of more than <¢ story. The seconi- 
‘lass refers to boilers in which 200 > C d> 50. 
rhese can be placed within any workshops, provided 
that such form no part of an inhabited house. ‘The | 
third-class includes boilers where C x 6 < 50, which 
can be placed anywhere. From this it will be seen 
hat the smaller the capacity in proportion to the | 
power of a boiler (as for example in such types as 


e 


those in the Exhibition), the greater will be the 
vailable motive power that can be obtained in 
‘rowded places. As before stated, this is a most 


imp nt feature in connexion with electric light- 


orta 
ing. 


‘The 


of he ut is very complete. The 
in a direction about parallel 
and seldom pass into the 


utilisation 
heated gases circulate 
to the series of tube 

atmosph< re at a temperature higher than 450 deg.. 
and only about half of that when a water heats 


8 
’ 








used. ‘The use of ian boilers has spread rapi idly | 
in Belgium; at the Brussels } vational E xhibition | 
last year there were nine of them employed 


producing steam for 700 horse power. On the Ist 





A fourth experiment was also conducted by 
M. Vincotte, and was made at the Brussels National 
Exhibition the 11th of October last year, with the 
boilers supplying steam to motors in that Exhibi- 











| tion : 
Duration of trial 10 hours 
Volume Of water smpplied to 
be r ene 5011 
Mean tem} tu fl r 6444 } 
Mean pressure of steam 5.3 atm 
Fuel employe 
Wood 065 tons 
Coal : ave aa 2.500 4, 
Total fuel allowance for wood 
and deducting 2.9 per cent 
moistur¢ coal aie 2.444 ,, 
Ashes ae ne ee 11.17 per cent 
Steam produced per lb. of coal, 
gross Ne ee , 9.306 Ib 
um produced per lb. of coal, 
net i “ea one 10.47 ,, 
There was no priming during this trial, and 
practically no water was carried over with the 


The favourable performance of the boiler 


steam, 

was reported by M. Vincotte to result from three 
: principal causes: 1, Because the system of con- 
‘struction is good, 2, Because a water heater was 

attached which effected an economy of 8 per 

cent, 3. Because of the excellent firing. ‘Lhe 

temperature of the water on entering the heater 
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was 64.4 deg., and on leaving it 172.8 deg. The 
temperature of the gases on arriving at the 
heater was 488 deg., and on leaving it 205 deg. 
We may conclude this notice with a few words as 
to the way in which the Naeyer generators are 
arranged at the Palais de |’Industrie for the service 
of the engines controlled by the syndicate. The 
sketch, Fig. 6, shows the general arrangements of 
the six boilers. 
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1] 


Fia. 6. 






DOO 











The products of combustion are conducted by 
separate flues to the base of the chimney C, which 
is of brick, and built outside the palace against the 
outer wall; it has a height of 11] ft. 6in., the dia- 
meter at the base being 5ft. 10in., and at the top 
4ft. 3in. The steam produced is delivered into a 
collecting pipe placed in front of the generator, and 
carried by brackets on the cast-iron columns sup- 
porting the framing of the gallery. The five boilers 
which furnish the steam are stamped officially at 
142 lb. per square inch, and are worked at a pressure 
of 1061b. The sixth is an experimental generator 
set only half in masonry, in order to show the 
arrangement of the tubes; it is detached from the 
rest, and can be easily examined on every side. 

Boiler No. 1 is a 70 horse power boiler of a type 
especially adapted for marine purposes. In this 
one the masonry is replaced by ranges of heating 
tubes placed close together to form the sides of the 
firebox, an arrangement which has the advantage 
of reducing dead weight, and of better utilising the 
heat. The generator is enclosed in a plate-iron 
shell. In this type the tubes are inclined as in the 
others, only to bring the centre of gravity towards 
the middle of the boiler the junction boxes of the 
tube are of a special form, avoiding the inclination 
of the boiler towards the rear. The heating surface 
is 1184 square feet, and it evaporates 308 gallons of 
water per hour, 

No. 2 is of an ordinary type, having 1700 square 
feet of heating surface, corresponding to 90 horse 
power and supplying 3960 lb. of steam per hour. 

No. 3 is a similar generator provided with a feed- 
water heater, having 1130 square feet of surface ; 
the total heating surface of this boiler is 2841.75 
square feet, and it supplies 130 horse power, and 
furnishes 5720 lb. of steam per hour. The products 
of combustion enter the heater at 428 deg. and leave 
it at 214 deg. 

No. 4 is also of the ordinary type, with 1991 
square feet of heating surface, corresponding to 
a horse power and supplying 4620 lb. of steam per 
1our. 

No. 5 is of the reduced volume type and is pro- 
vided with two series of superheating tubes, but 
has no steam receiver. Its heating surface is 667.4 
square feet and its capacity 330 gallons; the tubes 
are only 3.54 in. internal diameter; they are 
11 ft. 5.8 in.long. It is this type which has been 
adopted for the heating and ventilation of the Hétel 
de Ville de Paris, where eight generators will be 
installed this year. ‘They are designed to come 
under the third category of the French Boiler Act. 

The five Naeyer boilers ia the Paris Exhibition 
have thus a total heating surface of 8383 square 
feet, and can evaporate a quantity of water equal to 
2068 gallons per hour. ‘The steam thus furnished 
is divided amongst the following motors : 


Engines exhibited by~ Horse Power. 


Carels Fréres or ote és 250 
Cail-Halot .. sia aes = 50 
De Villechatel a at des 30 
Weyher and Richemond ... set 150 
Farcot ons ‘cs ii 120 
Calla ... ae én ‘al ove 67 
Hermann Lachapelle sds eis 50 

ry ... es ote sas ose 30 
Quillacq oa i mee 45 


Tangye ide a sa ons 20 





MULTITUBULAR BOILER. 


Ws give this week on pages 256 and 257 engravings | 


of a type of multitubular boiler for stationary purposes, 
which has been designed by Mr. Charles Brown, of Win- 
terthur, and which has given very successful results in 
practice. As will be seen from Figs. 1, 3 and 4, the 
boiler has a cylindrical barrel united to a firebox casing, 
of the section shown in Fig. 3, this firebox having a 
water space underneath it, but none at the front, or 
firedoor, side. The sides and crown of the firebox are 
stayed by screwed stays to the external shell, the top of 
the firebox casing being flattened, as shown in Fig. 3, so 
as to admit of this mode of staying being readily carried 
out. 

It will be noticed that the rivetted seams of the firebox 
are all flanged outwards so as to be immersed in water, 
the crown plate even being flanged upwards on all sides. 
At first sight this might appear to be a mode of con- 
struction which would facilitate the collection of scale 
on the crown plate, but Mr. Brown informs us that he 
does not find this to be the case, and he has employed 
this mode of firebox construction very extensively. The 
manner in which rivetted seams so arranged are 
thoroughly protected from the action of the fire is an 
undoubted advantage. 

From the firebox a combustion chamber formed in 
rings with outward flanged seams extends into the barrel 
of the boiler, there being introduced at the end of this 
combustion chamber next the firebox a thick firebrick 
ring, the effect of which is to cause the thorough inter- 
mingling of the escaping products of combustion. From 
the combustion chamber 83 tubes 70 mm. (2.76 in.) in 
internal and 76 mm. (3 in.) in external diameter, extend 
to the smokebox as shown. 

Projecting from the smokebox tubeplate and extend- 
ing through the brickwork casing in which the boiler is 
enclosed, is a small cylindrical barrel having its centro 
line slightly above the water-level. The outer end of 
this small barrel is provided with a manhole cover, while 
on the upper side of the projecting portion are mounted 
the safety valves, and to the lower side is connected the 
feed inlet pipe, as shown in Figs. 1 and 6. Inside the 
boiler at the smokebox end are fixed partitions forming a 
kind of saddle tank of the form shown by Figs. 1 and 4; 
the sides of this internal tank next the firebox extend- 
ing up above the water line of the boiler. 
the bottom of each side of this tank or feed-water puri- 
fier a blow-off pipe extends through the brickwork 
setting as shown in Figs. 1 and 6, each of these pipes car- 
rying a suitable blow-off cock. The feed water, entering 
at the point already mentioned, flows first into this 
internal tank or purifier, and it can only escape into the 
boiler by flowing over the side of the purifier next the 
firebox. Before it does this, however, it becomes tho- 
roughly heated, and the carbonate and sulphate of lime 
contained in it, being rendered insoluble, are deposited in 
the side wings of the purifier, from which they are blown 
out every morning before starting, the water being allowed 
to flow as long as it continues muddy. In principle this 
arrangement of purifier resembles Mr. Strong’s, described 
at the recent meeting of the Institution of Mechanical 
Engineers at Newcastle, and we understand that it has 
proved very effective. At the Swiss Locomotive and 
Engine Works one of these boilers, fitted with this feed 
purifier, has been at work since the beginuing of 1877, 
and Mr. Brown informs us that the inside surfaces of the 
bviler are still black. 


Another special feature in the boiler consists in the | 


arrangement of firegrate. As we have already stated, 
there is no water space at the front of the firebox, the 
front, in fact, being closed in by a casting which is fixed 
in the brick setting of the boiler, and which carries the 
firebox, ash-pit, door, &c. The firebars are set to a steep 
slope, as shown in Fig. 1, but instead of being made 
straight as usual they are so shaped that their upper 
sides form a catenary curve. The upper ends of the 
bars are hooked on to a suitable crossbearer of angle 
iron, while the lower ends simply rest on a crossbar, the 


bars being thus perfectly free to expand and contract. | 


The effect of thus forming the bars to a catenary curve 
is that the fuel, instead of sliding down by jumps, slides 
down regularly. For instance, if it be conceived that 
the fuel on the grate was replaced by a series of balls, 
then, owing to the property of the catenary, each ball 
would be pressed against its neighbour below with equal 
force, whether it was near the top or bottom of the grate ; 
and it is this equality of pressure which insures the 
regular movement of the fuel. The idea of thus making 
inclined firebars of a catenary form is due to Mr. Fritz 


Pasquay, of Wasselonne, Alsace; it is perfectly correct in | 


theory, and in practice is found to answer well. 

It will be noticed that the firedoor is conveniently 
arranged for feeding this inclined grate, while above it 
are openings for the admission of air, an external shutter 
being previded to regulate this admission (see Figs. 1 
and 5). It will be noticed that the grate-bars do not 
extend to the tubeplate, a space being left which is 
filled up with ashes before starting. When the boiler is 
at work these ashes are gradually cleared away, their 
place being filled up by the new clinkers and ashes 
formed. In the case of the boiler at the Swiss Loco- 
motive Works, the fire is only lit once in four weeks, or 
when the boiler is washed out, and during the night the 


From | 


| coals remaining in the grate are pushed back in a heap 
on the ash bank. On their being raked back on to the 
bars again in the morning the fire starts afresh. This 
arrangement of grate evidently affords gyeat facilities 
for pricking, &c., and it deserves a trial in this country. 

At the upper part of the barrel are provided five small 
steam-collecting pipes, these pipes being slotted on their 
upper sides and being all fixed intoa casting which serves 
to connect them with the standpipe carrying the stop 
valve. This latter pipe passes up through an opening 
in the brickwork setting large enough to admit the 
flange at the lower end of the standpipe, the opening 
being closed by a dished cover which fits around the 
standpipe- and which has its curved down outer edge 
immersed in sand contained‘in a suitable annular channel. 
This prevents the leakage in of air at this point, but 
still leaves the standpipe free to move with the expan- 
sion and contraction of the boiler. 

As we have mentioned, the boiler is surrounded by a 
brick casing, the form of which will be readily under- 
stood from our engravings. It will be seen from these 
that the products of combustion, after leaving the tubes at 
the smokebox end, are free to come into contact with the 
whole of the external surface of the boiler both below and 
above the water line; eventually passing off to the 
chimney through the flue shown in Figs. 1 and 6. The 
boiler itself is fixed at the front end, while the smokebox 
end is free to move, the barrel having fitted to it a cast- 
| iron frame carrying wheels which run on rails as shown 
|in Figs. 1 and 4, This mode of carrying the boiler 
| greatly facilitates its partial removal from its casing 
|in the event of the firebox stays requiring attention, 
| while it will be noticed that the arrangment of setting 
| generally leaves the boiler very accessible for external 
| examination. 
| The particular boiler illustrated has an iron shell and 
| steel firebox, and it is worked at 801b. per square inch, 
| although it is constructed for a working pressure of 
|1201b. It has 753} square feet of total heating surface, 
| and 16.15 square feet of grate, while the consumption of 

good Saarbriick coal per hour is 3 cwt., and the evapo- 

| ration, 9.31b. of water per pound of coal. Altogether, 
| the boiler is of an excellent type, and one which will 
prove very convenient in many situations. 








| PUMPING ENGINE AT SELLY OAK, 
In our number of August 26, we published a two-page 
engraving showing a side elevation of the Cornish pump- 
ing engine at the Selly Oak pumping station of the 
| Birmingham Corporation Water Works. This week we 

publish another two-page illustration showing end views 
|of this engine. We postpone our description until we 
| publish further details. 


THE COLLAPSING OF MARINE BOILER 
FURNACES. 

THE following report by Mr. William Parker, the chief 
}engineer surveyor to Lloyd’s Committee, is of much 
| interest and deserves careful attention. We shall shortly 
| have something more to say on the subject with which it 
| deals. 

Newcastle 100 A Steamship Insurance Association. 
Newcastle-on-Tyne, August 16, 1881. 

Dear Sir,—At our recent settlement, in dealing with the 
appended report made to Lloyd’s Committee by their chief 
| engineer surveyor, my directors considered it so important 
| and interesting to steamship owners, that I was instructed 
to send a copy of same to our members. 

Iam, dear Sir, yours truly, 

| EDWARD S. ScoRFIELD, Secretary. 
| B. Waymouth, Esq., Secretary. 














Lloyd’s Register of British and Foreign Shipping, 
2, White Lion-court, Cornbill, E.C., 
January 3, 1880. 

| Sir,—In accordance with your instructions I attended at 

| Hartlepool, on the 29th December, for the purpose of 

| investigating the cause of the apparently mysterious col- 
lapsing of the farnaces of the boiler of the screw steamer 

| Roumania, which had arrived at that port a few days pre- 

| viously. 

This vessel, which was launched only a few months ago, 
is the property of Mr. W. Gray, of West Hartlepool, and 
| has been employed chiefly in the Mediterranean and Black 
| Sea trades. She is fitted with a double-ended boiler made 

by Messrs. Thomas Richardson and Sons, of Hartlepool, 
| who are also the builders of the engines. The boiler is 

11 ft. 4in. in diameter, and 14 ft. long, with four furnaces, 

two at each end, of 39 in. outside diameter, and 4 ft. 9 in. 
}in length, the thickness being yj in. The furnaces are 
| made in two plates having lap joints about 9 in. below ‘the 
| top of the firebars, and were made perfectly cylindrical. 
| The two combustion chambers are common to both the for- 
ward and after furnaces without any division between them. 
The relative proportions of grate surface, heating surface, 
steam space, &c., are such as to render it an excellent 
| steaming boiler, and no fault whatever could be found with 
| its design, which is in accordance with the requirements of 
| the Society’s rules to work at a pressure of 85 1b. per square 
inch, for which pressure all the parts are amply strong. 
It appears that during the vessel’s last voyage from Cardiff 
to Odessa, the whole of the furnaces collapsed in succes- 
sion, the first one came down after about five days’ steam- 
ing when the pressure was about 83 lb. per square inch, 
and was repaired at Lisbon, and the vessel proceeded on 
her voyage. On returning from Odessa this same furnace 
and another one gave out after 14 days’ steaming under 
a pressure of 751b., while the two remaining furnaces col- 
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MULTITUBULAR BOILER WITH CATENARY FIREGRATE. 
CONSTRUCTED AT THE SWISS LOCOMOTIVE AND ENGINE WORKS, WINTERTHUR; MR. CHARLES BROWN, MANAGING DIRECTOR. 


(For Description, see Page 255.) 
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lapsed about five days afterwards when the steam pressure 
was only about 50 lb. per square inch. The engineer stated 
that after each collapse the water in the boiler was changed, 
and the boiler run up with salt water. Itis to be regretted 
that samples of the water that was in the boiler when the 
collapse occurred, and of that which was in use when 
the vessel arrived were not preserved, as an analysis of 
the same would have cleared up an important point in 
the case. 

A careful examination of the furnaces showed that the 
damage to one furnace varied from another, only in the 
amount of depression of the indented parts, and the appear- 
ance of the plates being similar, it was evident that the 
collapse was caused neither by shortness of water nor 
accumulation of salt or scale. And any suggestion of 
structural weakness having caused the accident was entirely 
out of the question, as a furnace of the dimensions of those 
in this instance should be capable of standing in its cold 
state an ultimate collapsing pressure of about 550 lb. per 
square inch without showing any signs of weakness. So 
long, therefore, as the temperature of the plate did not far 
exceed the temperature of the water inside the boiler, the 
furnaces should have remained perfectly cylindrical under 
the approved working pressure of 85 lb. per square incb. 
But it was observed that the furnaces, tubes, shell plates, 
and all the inside of the boiler were covered with a black 
gluey coating of what appeared to be the refuse of the oil 
used in the lubrication of the cylinders. From the state- 
ment of the engineer, it appeared that at least half a 
gallon of Crane’s mineral oil mixed with olive oil had been 
used each day for this purpose, and that neither the scum 
cock nor the blow-off had been opened while steaming. 
With the view of ascertaining how the deposit would affect 
water boiling when placed in direct contact with the 
surface of a plate, I suggested that an experiment should 
be made at the works of Thomas Richardson and Sons. 
Two dishes were made from boiler plate of the same thick- 
ness as the furnace plating of the boiler of the vessel ; the 
inside of one was coated with a portion of the deposit, 
whilst the other was left clean ; half a pint of fresh water 
was placed in each, and they weré placed on the same fire, 
and the blast applied. The water in the clean dish com- 








remains there undisturbed, until by frequent extra supplies | 
from the sea, the density of the water in the boi 
increased, when the sediment 
with the water, imparting to it, especially in the narrow | water from a neighbouring boiler. The quantity of water 


water spaces between the furnaces, a consistency so great | 
as to be incapable of absorbing the heat, the ultimate | 


collapse being then only a question of time. 

In order to avoid such accidents in future I would 
recommend that : 

(a) More care be taken in cleaning the boiler. 

(4) Much less oil than half a gallon daily be used 
for lubricating the cylinders of an engine of 
this power, and 

(c) Nothing but pure mineral oil be used. 

I would also suggest the desirability of occasionally 
scumming, which has for some time been greatly abandoned 
in high-pressure boilers. 

I may further add that this is not the first case that has 
come under my notice of furnaces collapsing in a somewhat 
mysterious manner. 

The particulars of each case as far as obtainable are 
being carefully noted as they occur, and it is to be hoped 
that we may eventually be enabled to arrive at a conclusion 
which will satisfactorily account for the varying circum- 
stances under which collapses have occurred. 

The principal difficulty is to secure perfectly accurate 
and reliable information of the surroundings of each case. 

I am, Sir, your obedient servant, 
WILLIAM PARKER, 
Chief Engineer Surveyor. 








WATER GAS. 

A Description of Apparatus for producing Cheap Gas, 
and some Notes on the Economical Effect of using such 
Gas with Gas Motors, &c.* 

By Mr. J. Emerson Dowson, C.E., of London. 

In many countries and for many years past, inventors 
have sought some cheap and easy means of decomposing 
steam in the presence of incandescent carbon in order to 
produce a cheap heating gas; and working with the same 
object the writer has devised an apparatus which has been 


menced to boil in 25 seconds, but the water in the dish with | fitted up in the garden of the Industrial Exhibition and is 


the coating did not begin to boil until one minute and 25 
seconds had elapsed, by which time the contents of the first 


dish had entirely evaporated. This experiment was repeated | 


with the bottom of one dish covered with sand instead of the 


deposit, but no appreciable difference was observed between 


the sand-covered and the clean dish as regards time taken 
in boiling. A subsequent experiment showed that when 
the density of the water in the pan became greater, the 
deposit which had been placed on the bottom gradually 
mixed with the water, and eventually rose to the surface. 
The results of these simple experiments would seem to 
indicate that the deposit found in this boiler is a great 
non-conductor of heat when placed in direct contact with 
the surface of iron plates, and might be sufficient to account 
for the plates becoming heated and softened to such an 
extent as to be unable to resist the external pressure, and 
so collapse ensue, either shortly after steam has been raised 
or when the vessel has been steaming for some days. In 
the latter case, it would appear that in a boiler having 
large quantities of the refuse, this latter, which when 
steam was lowered would fall to the bottom of the boiler, 





there making gas for a 3} horse power (nominal) Otto gas 
engine. The retort or generator consists of a vertical 
cylindrical iron casing which encloses a thick lining of 
ganister to prevent loss of heat and oxidation of the metal, 
and at the bottom of this cylinder is a grate on which a 
fire is built up. Under the grate is a closed chamber, and 
a jet of superheated steam plays into this and carries with 
it by induction a continuous current of air. The pressure 
of the steam forces the mixture of steam and air upwards 
through the fire so that the combustion of the fuel is main- 
tained while a continuous current of steam is decomposed, 
and in this way the working of the generator is constant, 
and the gas is produced without fluctuations in quality. 
The well-known reactions occur, the steam is decomposed, 
and the oxygen from the steam and air combines with the 
carbon of the fuel to form carbon dioxide (CO,), which is 
reduced to the monoxide (CO) on ascending the fuel column. 
In this way the resulting gases form a mixture of hydrogen, 
carbon, monoxide, and nitrogen, with a small percentage 

_* Abstract of paper read in Section G, British Associa- 
tion, York. 





| should pass into a holder. 








of carbon dioxide which usually escapes without reduction. 


er is | The steam should have a pressure of 14 to 2 atmospheres, 
ually ascends and mixes 


and is produced and superheated in a zig-zag coil fed with 


required is very small, being only about 7 pints for each 
1000 cubic feet of gas, and, except on the first occasion 
when the apparatus is started, the coil is heated by some of 
the gas drawn from the holder, so that after the gas is 
lighted under the coil the superheater requires no atten- 


| tion. 


For boiler and furnace work the gas'can be used direct 
from the generator ; but where uniformity of pressure is 
essential, as for gas engines, gas burners, &c., the gas 
The latter somewhat retards 
the production, but the steam injector causes gas to be 
made so rapidly that a holder is easily filled against a back 
pressure of 1 in. to 1} in. of water, and at this pressure the 
generator can pass gas continuously into the] holder, while 
at the same time it is being drawn off for consumption. 

The nature of the fuel required depends on the purpose 
for which the gas is used. If for heating boilers, furnaces, 
&c., coke or any kind of coal may be used; but for gas 
engines or any application of the gas requiring great 


| cleanliness and freedom from sulphur and ammonia it is 
| best to use anthracite, as this does not yield condensable 


vapours, and is very free from impurities. Good qualities 
of this fuel contain over 90 per cent. of carbon, and so little 
sulphur, that for some purposes purification is not neces- 
sary. Forgas engines, &., it is, however, better to pass 
the gas through some hydrated oxide of iron to remove the 
sulphuretted hydrogen. The oxide can be used over and 
over again after exposure to the air, and the purifying is 
thus effected without smell or appreciable expense. Gas 
made by this process and with anthracite coal has no tar 
and no ammonia, and the small perceutage of carbon 
dioxide present does not sensibly affect the heating power. 
A further advantage of this gas is that it cannot burn with 
a smoky flame, and there is no deposition of soot even 
when the object to be heated is placed over or in the flame, 
and this is of importance for the cylinder and valves of a 
gas engine. 

To produce 1000 cubic feet only 12 lb. of anthracite are 
required, allowing 8 to 10 per cent. for impurities and 
waste ; thus a generator A size, which produces 1000 cubic 
feet per hour, needs only 12 1b. in that time, and this can 
be added once an hour or at longer intervals. No skilled 
labour is necessary, and in practice it is usual to employ a 
man who has other work to attend to near the generator, 
and to pay him a small addition to his usual wages. 

The comparative explosive force of coal gas and the 
Dowson gas calculated in the usual way is as 3.4:1, #.e., 
coal gas has 3.4 times more energy than the writer’s gas. 
Messrs. Crossley, of Manchester, the makers of the Otto 
gas engines, have made several careful trials of this gas 
with some of their 34 horse power (nominal) engines, and 
in one trial they tovk “'iagrams every half-hour for nine 
consecutive days. These practical trials have shown that 
without altering the cylinder of the engine it is possible to 
admit enough of the Dowson gas to give the same power 
as with ordinary coal gas. It has been seen that the com- 
parative explosive force of the two gases is as 3.4:1, but 
as is well known the combustion of carbon monoxide pro- 
ceeds at a comparatively slow rate, and for this reason, 


| and because of the diluents present in the cylinder which 
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affect the weaker gas more than coal gas, experience has 
shown that it is best to allow five volumes of the Dowson 
gas for one volume of coal gas, and then the same uniform 
power is obtained as with the latter. 

This gives very important ecouomical results; for if 
the cost of the Dowson gas given in the Tables as 44d., 
34d. and 2}d. per 1000 cubic feet, be multiplied by 5 there 
will be 1s. 9}d., 1s. 43d., and 1s. 2}d., or a mean of Is. 5}d. 
for the equivalent of 1000 cubic feet of coal gas which 
usually costs from 3s. to 4s., and this represents an actual 
saving of about 50 to 60 per cent. in working cost. Another 
practical consideration is that coal gas requires 224 lb. to 
250 lb. of coal per 1000 cubic feet of gas, but the writer 
requires only 12 1b. per 1000 cubic feet, and multiplyin 
this by 5 to give the equivalent of 1000 cubic feet of coa 
gas, for engine work, there are 60 lb. instead of 224 lb. 
to 250lb. This is only 24 to 27 per cent. of the weight of 
the coal required for coal gas, and in many outlying dis- 
tricts this will effect an appreciable saving in the cost of 


transport. 
APPENDIX. 
TABLE I. 
Generator A Size (producing 1000 cubic feet per hour): 
Anthracite to make gas at the rate of 1000 s. d. 
cubic feet per hour=12 lb. x9 working 
hours=108 lb., or say, 1 cwt. at 20s. a 
eee eas ane eee ‘in 1 0 
Allowance for wages of attendant... om 1 0 
Repairs and depreciation of generator, 
5 > 


gasholder, &c. (5 per cent. on 125/.)= 


per working day ... Me pe 0 5 

Interest on capital ontlay, ditto ... 0 5 

Total 210 

cub. ft. 

Gas produced ine po on ae 9,000 
Less gas used for generating and super- 

heating steam na ai ene “a 1,000 

Total effective gas for 2s. 10d. 8,000 


Net cost 4jd. per 1000 cubic feet. 


Taste II. 
Generator B Size (producing 1500 cubic feet per hour) : 
Anthracite to make gas at the rate of 1500 s. d. 
cubic feet per hour=18 lb. x 9 working 
hours=162 lb., or, say, 14 ewt. at 20s. 


a ton eee sai eve ‘ 1 6 
Allowance for wages of attendant rn 1 0 
Repairs and depreciation of generator 

gasholder, &c. (5 per cent. on 1401.)= 
per working day ... ene oe eve 0 5} 
Interest on capital outlay, ditto ... 0 54 
Total ove oe owe an 3 5 
cub. ft. 
Gas produced ove ia il .. 13,500 
Less gas used for generating and super- 
heating steam ove pas ove 1,200 
Total effective gas for 3s. 5d. ... 12,300 


Net cost 34d. per 1000 cubic feet. 


TaBLe III. 
Generator C Size (producing 2500 cubic feet per hour) : 
Anthracite to make gas at the rate of a. d. 
2500 cubic feet per hour = 30 lb. x9 


working hours=270 Ib. at 20s. a ton 2 4) 
Allowance for wages of attendant an 1 6 
Repairs and depreciation of generator 

gasholder, &c. (5 per cent. on 1601.)= 

per working day ... eee eve see 0 64 
Interest on oxttel outlay, ditto ... _ 0 6} 

Total 4 11} 

cub. ft. 

Gas produced en id co . 22,500 
Less gas used for generating and super- 

heating steam... ost “ sa 1,500 

Total effective gas for 4s. lldd. 21,000 


Net cost, say, 23d. per 1000 cubic feet. 








ENGINEERING ON THE TYNE. 

On the Tyne as Connected with the History of Engi- 

neering.* 

By Mr. I. Lowrut1an BEtt, F.R.S., of Port Clarence. 

(Concluded from page 152.) 

CHEAP as transport bas been rendered by the locomotive 
engine, correspondence between distant places is, and in all 
likelihood will continne to be, more economically per- 
formed by sea. The Tyne, it must be admitted, has done 
a fair share of the work in cheapening the cost of con- 
veyance of merchandise by water. 

It was well known for more than half a century that 
mechanical engineers could construct an iron fabric, capable 
of resisting a pressure of above 100 lb. on the square inch. 
It wasalso known that sucha fabric possessed a buoyancy 
in water far exceeding that of a fabric in wood. which latter 
would have fallen to pieccs under a much less pressure 
than one-tenth of that capable of endurance by the iron. 
Nevertheless, the unwillingness of shipbuilders to adopt 
the new material, and the prejudices of shipowners, greatly 
retarded the arrival of that day when every ship on the 
Tyne and elsewhere in the United Kingdom would be con- 
structed of iron instead of wood. 

Opposition to the change which has since effected so 
much for naval architecture was however not confined to 
the builder and owner of ships: the freighter himself 
joined in the outery against the new material, it being 
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stipulated that certain cargoes, tea and rice being amongst 
the number, should be carried in wood and not in iron 
bottoms. This is the more remarkable from the circum- 
stance that it subsequently happened that the employment 
of iron and not of wonden vessels was a condition of charter 
for carrying the very commodities in question. 

It is just about forty years since John Coutts, following 
an example given elsewhere, laid down the keel of the first 
sea-going iron vessel built on our river; but he died before 
seafaring men were convinced of the sagacity of a change 
which has placed this country in the very front of ship- 
building countries. 

It is only rendering justice to those who thought dif- 
ferently, to remember that other circumstances, besides 
those alluded to, have greatly favoured the substitution of 
iron for wood in the construction of ships. The application 
of the screw, which throws the whole strain of propulsion 
on a very small area of the fabric, demanded immense 
powers of resistance, much more easily commanded by the 
use of metal than of wood. Again, the invention of com- 
pound engines, by which nearly one-half the fuel formerly 
used was saved, pointed also in the direction of economical 
navigation. 

Still, as our townsman, Mr. C. M. Palmer, M.P., 
remarks in a paper he read in Newcastle in 1863, he found 
it difficult to convince nautical men that a steam collier 
costing 10,0001. and burning coal all the way from the 
Tyne to the Thames, could compete with a sailing vessel 
of the same capacity, costing one-fifth of this sum, and 
paying nothing for the wind which drove it from one port 
to the other. 

Resistance to Mr. Palmer’s views was no longer possible 
however, after he proved that instead of about a dozen 
voyages in a year his screw collier performed nearly sixty, 
and that the saving in labour far more than compensated 
for the greater first cost, and for the value of the fuel con- 
sumed in doing the work. 

In the communication referred to Mr. Palmer estimated 
that in the year 1862 the following tonnage of iron vessels 
had been built on the three northern rivers : 





Tons. 

Onthe Tyne ... a ene oo fae 
oo «Wear .. ‘ _ +» 15,608 
—\ ae 9,660 
57,443 


For these 28,660 tons of iron had been consumed, and 
8110 men employed, exclusive of those engaged in building 
the engines. 

Mr. Palmer, by his language, evidently anticipated a 
considerable extension of iron shipbuilding in the district 
referred to, but it may be questioned whether his expecta- 
tions rose to the figures indicated in last year’s operations. 

Jessels. Tons. 








In 1880 there were built on the Tyne 130 139,813 
” ” 9 Wear 65 92,176 

*” ” » _ Tees 25 31,756 

” », at West Hartlepool 20 27,674 

” »» 9» Whitby 6 9,526 

246 300,975 


As an example of the increased economy of construction 
and greater efficiency of screw steamers when compared 
with those built a few years ago, the writer may quote the 
following figures given him by a large shipowner in the 
North of England. 

In 1866 this gentleman bought a n2w screw capable of 
carrying 700 tons of cargo with a consumption of 16 tons 
of coal per 24 hours, for the sum of 14,0001. 

This year he purchased another vessel carrying 3100 
tons of cargo, with 17 tons of coal burnt in the 24 hours 
for 28,0001. 

This means that the price in 1881 for the same capacity, 
is only 45 per cent. of what it was 15 years ago, and thet 
the consumption of coal is only 24 per cent. of what it was 
for a similar amount of duty performed. 

The large quantities of the small coal, already spoken of 
as having been thrown aside in former times, induced the 
mine owners tu offer it at a price little more than the cost 
of transport. This did not exceed 1s. 6d. per ton delivered 
into craft on the river, and hence arose on the banks of the 
Tyne different branches of manufacturing industry, in 
which fuel constitutes an important element of cost. 

Among these iron is the most deserving of notice upon 
the present occasion, not only on account of its extent, but 
from the important service a cheap supply of this metal 
renders to the mechanical engineer. 

It is true that we cannot claim for the Tyne the same 
relative standing, as an iron-making locality, which she 
occupied some thirty years ago. This change has arisen 
not so much from any decadence on the part of our river in 
point of production, as from the extraordinary wealth in 
ironstone found in the Cleveland Hills. This discovery, 
of recent date, assisted by the resources of the Darham 
coalfield, has raised the North of England into the largest 
iron-making district in the world. 

The cheapness of fuel and the easy access to the Thames 
from the Tyne were the probable causes which induced 
Ambrose Crowley, a citizen of London, to establish iron 
works in 1690 at Winlaton, near this town, where different 
articles, including nail rods made by the slitting mill, were 
manufactured. 

Iron was a very much scarcer metal for long after the 
days of Crowley than it is in our own times. So late as 
1740 the make of pig iron in the United Kingdom was only 
17,350 tons, and it took a furnace a week in those days 
to run as much as a modern Middlesbrough furnace 
does in two hours. So recently as the beginning of the 
present century, Swedish bars were imported into the Tyne 
and converted into slit-rods, so that it is not unlikely that 
Sweden also furnished the raw material for the Winlaton 
works founded in 1690. 





Before the early part of the eighteenth century, every 








morsel of iron used in the arts was drawn under the ham- 
mer. Toa certain John Hanbury is ascribed the invention 
at that time of rolling iron plates by means of cylinders 
This idea remained without further application until 1783. 
when Cort patented the rolling of bars by the means sug. 
gested by Hanbury. Fora long time, however, the pro- 
cess was confined to making flat or square bars ; indeed, the 
writer’s friend, Mr. Joseph Laycock, of Gosforth, remem. 
bers in his youth men working many a long day in forging 
squares into rounds, probably thirty years after the date of 
Cort’s invention. 

_ Tbe writer remembers the late William Longridge 
informing him of the elation of his firm at Bedlington 
when they succeeded in turning out a boiler plate weighing 
2} cwt.; and long after that day plates weighing above 
3 cwt., or more than 3 ft. wide, were charged an extra 
price on account of the difficulty attending their manufac- 
ture. Now our plate rollers send out their iron in pieces 
weighing about 11 cwt., without classifying them as extra- 
ordinary sizes. 

Pig iron was first smelted on the Tyne, at Lemington. 
About the year 1812 the late Mr. Clayton Atkinson gave the 
author the particulars of the cost of manufacture, which 
amounted to 105s. 6d. per ton. Nearly 2} tons of coke 
were used in the operation, equal, all included, to about 5 
tons of raw coal, with a make of 49 tons per week from 
one furnace. 

Small rolling mills were erected at Lemington, and by 
Hawks and Co., of Gateshead, for working up old scrap 
iron; and larger works were afterwards built by Losh 
Wilson and Bell, in 1827, at Walker, where the process 
of puddling iron was first practised on the banks of the 

'yne. 

Probably no manufacture has, during the last fifty years, 
made greater advance in the direction of economy than has 
the iron trade. Previous to the introduction of the hot 
blast, and partly owing to a very wasteful mode of 
coking, as much as ten tons of coal was occasicnally con- 
sumed in Scotland for the production of a ton of pig iron. 
Thirty years ago, when the first blast furnaces were built 
at Middlesbrough, this rate of consumption had been 
reduced to about four tons. After the lapse of a dozen 
years, by a great increase in the capacity of their fur- 
naces, by the use of more highly heated air than that 
hitherto employed, and by the application of the furnace 
gases to the steam boilers and to the hot-blast stoves, the 
north-country ironmasters had further reduced this to 
something under two tons of coal; while the make per 
— has been increased from 140 tons to 500 tons per 
week. 

To a Middlesbrough firm, Messrs. Bolckow, Vaughan, 
and Co., under the able guidance of Mr. E. Windsor 
Richards, the great iron industry of the present generation 
is indebted for its last act of amelioration. This observa- 
tion refers of course to the application of the so-called 
basic process, by means of which phosphoriferous iron, 
like that of Cleveland, is capable of being employed in the 
Bessemer converter. 

The rolling machinery of the firm just mentioned has 
kept pace with the other improvements referred to ; for out 
of one rail mill driven by two pairs of reversing engines, 
the invention of your former president, Mr. Jobn Rams- 
bottom, and representing a power of 8000 horses, above 
3600 tons of rails, in lengths of 90 ft., have been produced 
in one week. 

The manufacture of steel appears to have been carried 
on in the vicinity of Newcastle for upwards of 300 years ; 
first, it is believed, by some Germans who settled at Shot- 
ley Bridge towards the close of the seventeenth century. 
Notwithstanding the cheapness of coal and the convenience 
of Newcastle as a port for receiving Swedish iron and for 
exporting the products, Newcastle never attained any 
eminence as a steel manufacturing centre. Nevertheless 
the house of Spencer has distinguished itself by the 
quality of its products in crucible and other varieties 
of steel; to which in recent years they have added a 
large trade in steel made in the regenerating furnace of 
Siemens. 

The elevated range of country situated west of this town 
contains extensive deposits of the mountain limestone, in 
which are found several metalliferous veins so rich in lead, 
as to have given rise to a large business in smelting and 
other works connected with the treatment of this metal. 

The most important improvement in this branch of 
practical metallurgy, for which this district is entitled to 
claim the credit, is the desilverising process of th» late 
Hugh Lee Pattinson. In it the discovery that a mass of 
the melted metal, in cooling, permitted the mechanical 
separation of pure solidified lead was made use of in econo- 
mising the extraction of the silver, which was found in the 
portion remaining longest fluid. 

The requirements of the chemical manufacturers on the 
Tyne necessitate the importation of large quantities of iron 
pyrites containing a small percentage of copper. The 
sulphur contained in this mineral, to the extent of 60,000 
to 70,000 tons per annum, is converted into sulphuric acid 
for the soda makers, but the iron would be useless unles3 
the associated copper were first removed. The united valve 
of the two metals is such that a large copper-smelting 
industry has sprung up on the banks of the Tyne, affording 
thus a valuable instance of interdependence among different 
and very dissimilar branches of manufacture. 

It would be impossible upon such an occasion to do more 
than catalogue the immense variety of machinery, which is 
now, and has been from the earliest days of mechanical 
engineering, constructed in the neighbourhood of the town 
in which we are assembled. Much interesting information 
on this subject was presented to the British Association, at 
its meeting here in 1863, by Messrs. Percy G. B. Westma- 
cott and J. F. Spencer. 

According toa statistical Table prepared by these gentle- 
men, the earliest constructors of machinery in this neigh- 
bourhood were Hawks and Co., who commenced in 1747 a 











Sept. 9, 1881.) 


ENGINEERING. 





259 








—— 
business, still carried on, at Gateshead. The annual value 
of the machinery turned out by the rm pogo firms on 
the Tyne and its vicinity, was estimated by Messrs. West- 
macott and Spencer to amount to nearly two millions 
sterling in the year 1862. The date of the founding of the 
house just mentioned proves at how early a period mechani- 
cal science on a practical scale found a footing here; and 
this is further confirmed by what has been done in con- 
nexion with marine-engine building. The Comet was built 
by Henry Bell on the Clyde in 1812, and was the first really 
successful attempt in this kingdom to apply steam to pur- 
ses of navigation. Within two years of this date the 
Yerseverance was launched on the Tyne, designed for the 
towing of vessels. This was the first time a steamer was 
applied to such a purpose, and it was done at a time when 
there were only seventeen steamboats in existence. 
No description of the progress of engineering on the 
Tyne would be satisfactory to any audience, much less to 
one assembled in Newcastle, that did not refer to what has 


already appeared in these pages, had learnt chemistry 
under Lavoisier, at Paris. He was present in the chamber, 
as he used to tell the writer, when Louis XVI. returned 
from his memorable flight to Varennes, and he quitted the 
French capital when it was no longer safe for an English- 
man to remain. He had, however, learnt enough to 
induce him, on his arrival at Newcastle, to try his hand, 
in company with Lord Dundonald, at making soda. 
Various methods were ory by these early alkali 
makers, but ultimately W. Losh returned to Paris at the 
time when Napoleon was at Elba, learnt the particulars of 
Leblane’s plan, and established works at Walker, which 
were continued by him and his successors for more than 
sixty years. 

As an indication of the extraordinary progress of 
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economy in a process still followed in our times, the writer 
may mention that he has in his possession an old invoice 
book of the Walker Alkali Company, in which crystals of 
soda are charged at the rate of 60l. per ton, the present 


been effected in connexion with its development by our | price being 50s. or 55s. 


townsman, Sir William G. Armstrong. 


Excepting for the purpose of grinding or moving the 


The fact of the great power commanded by a lofty | materials used in the operation, the use of machinery was 


eolumn of water having been long known without being | until recentiy unknown in our chemical works. 


In order 


extensively applied, only adds to the merit of the inventor | to economise labour, mechanical contrivances have been 
of that system of hydraulic machinery now known in con- | introduced for furnace work, in which the difficulties of 
nexion with the name of Armstrong. As all present know, | keeping the moving parts in order have been surmounted, 


it is not the mere idea of applying the power of gravita- 
tion through the means of falling water, but the extreme 
ingenuity and completeness of the mechanism by which this 
result is attained, that commands onr interest. 

Admitting the economy of availing ourselves of a power 
created, as it were, by the unaided forces of nature, many 
questioned the profitable application of hydraulic agency 
when it had to be obtained by the previous action of a 
steam engine. Two important considerations were lost 
sight of by the mechanical sceptics of the day—the faculty 
possessed by Sir William Armstrong’s principle of storing 
the energy of a small engine so as to 





even when they are exposed to high temperatures and to 
the action of corrosive vapours. 

As the Tyne and the Wear were, accordin 
rable Bede, the first places in this island aon glass was 
used for architectural purposes, so it would appear to be 
not improbable that it was upon the banks of the former 
river that the manufacture of this article of modern, 
ead and general utility was first introduced into Great 

ritain. 

The earliest flasks for containing liquids, and the so- 
called crown glass formerly used for glazing, owed little of 


to the Vene- 


rform a vast amount | their progress to mechanical contrivances. The only tools 


of duty at intermittent periods, and the ease with which | worthy of the name were the glass-blower’s pipe, and the 


such duty is distributed at different points, over a long 
distance from the spot where the force is generated. 


rough shears for dividing the so-called ‘‘ metal.’’ 
As many as 50 millions of bottles have been made in one 


It is impossible to refer to more striking examples of | year in the North of England, as well as vast quantities of 


those valuable attributes of the hydraulic system than | pressed flint glass; the former owin 


their more regular 


those afforded by the swing bridge over the Tyne, where a | form to being blown within accurately fitted moulds. In 
mass of iron 281 ft. long, and weighing close on 1500 tons, | like manner the large sheets of plate glass, with which we 


is opened and shut in almost a few seconds by a steam 
engine of insignificant dimensions ; and by its application, 
suggested by Mr. T. E. Harrison, for the distribution of 
power over the large goods warehouses of the North- 
Eastern Railway in this town. 

More than twenty years ago the late Emperor Napoleon 
III. songht to render vessels of war invulnerable by cover- 
ing them with plates of forged iron, afterwards advanta- 
geously replaced, at the suggestion of Mr. C. M. Palmer, 
by the rolled metal. These, as you know, have been 
increased from 4in. to sometimes 24 in.in thickness, and 
mills have been constructed at Sheffield able to roll plates 
of 30 tons weight, instead of those of 2} cwt. which asto- 
nished the Longridges in the earlier part of the present 
century. 

The writer is not aware whether it was the desire to 
send ashot through the sides of the Gloire, the ship built 
by the French, or of reaching an enemy some hour or so 
before we came within range of his batteries, that induced 
Sir William Armstrong to turn his thoughts from the 
peaceful and all but silent action of a hydraulic engine, to 
the warlike and noisy monsters with which he has coupled 
his name. 

When artillery has to be carried into action, or even 
when used from a stationary fort, it is clearly of impor- 
tance to have the greatest resisting power combined with 
the smallest weight of material to be moved. The tensile 
strain capable of being endured by wrought iron is about 
3} times that of cast iron, tut the difficulty of applying 
the former to ordnance arose from the impracticability of 
obtaining a perfectly sound mass, and also of bringing 
the outside parts of a forging into that state of tension 
which is necessary to the attainment of the full strength 
of the material when used in the construction of a hollow 
cylinder. From these difficulties Sir William Armstrong 
escaped by his well-known system of coil welding; using 
which he Bowed by making small guns with rifled bores to 
be carried on the backs of horses, and ended in 1863 by 
constructing one weighing 22 tons, with which he drove a 
shot weighing 300 lb. through 54 in. of solid iron, then a 
mass of wood, and then through a second plate of iron 2 in. 
in thickness) At this stage one might have ry he 





had reached a point where the size and weight of the 
instrument rendered further enlargement impossible, owing 
to the difficulty of —T so heavy amass. Since then 
guns weighing 100 tons have been made at Elswick, 
capable, it is estimated, of throwing a shot of nearly a ton 
weight to a distance of 8} miles. The range is adjusted 
by machinery of mathematical correctness, approachin: 
that of an astronomical telescope, and yet of so substantia 
a character as to be able to withstand the strain of driving 
the shot, impelled by the explosion of a4 ton of gun- 
powder, through 27} in. of solid iron. The energy of the 
shot, as actually measured, was found equal to 41,333 foot- 
tons; but this result, it would appear, does not corre- 
spond with the energetic impulses of Sir William, who 
informs the writer that he has a new gun in hand which 
is destined to receive a ch: ,e of 7001b. of gunpowder. 
The chemical trade on the Tyne not only from its extent, 
but more particularly on account of the large amount of 
machinery now employed in its prosecution, deserves a 
brief mention on the present occasion. The section of 
industry known here by this name is the manufacture of 
soda and its cognate Rennshes. The quantity of salt 
decomposed for this purpose is about 250,000 tons per 
annum, but it is a business which grew out of small 
ginnings. 





William Losh, the same gentleman whose name has 


|must divide with the writer the responsibility of 
| having been detained by less important matters an 
| less severe studies, than those to which you are accus- 
tomed. 





are now so familiar, are first cast on large tables, and 
then polished by well-contrived machinery. More recently, 
Mr. James Hartley, of Sunderland, suggested the use of 
rollers for extending glass into sheets, which are now 
extensively known in an unpolished form under the desig- 
nation of Hartley’s rough plate. 

In North Africa, the writer has seen the Kabyles engaged 
in making earthenware, by means of implements not much 
behind the machinery exclusively used within the last 
twenty years by the ‘* throwers” in the potteries on Tyne- 
side. No house in this district, or probably in any other, 
can compete with Mr. Maling’s in the extent to which 
steam power has been rendered available in this very 
ancient art. This gentleman writes that he employs 500 to 
600 indicated horse power in grinding 150 tons of flint, and 
400 tons of clay per week, which materials are converted, 
chiefly by mechanical means, into half a million jars for 
containing preserved fruits. ; 

A very large trade is ‘carried on near Newcastle in the 
manufacture of articles of fire-clay, and in making bricks 
and tiles from the ordinary brick-earth of the neighbour- 
hood. The limits of the paper however do not allow more 
than to mention that the machinery employed in both is 
not inferior, the writer believes, to that in use in other 
parts of the kingdom. 

The extraordinary efforts which have been put forth for 
the improvement of the navigation of the northern rivers, 
but more particularly of the Tyne, belong to the civil 
rather than to the mechanical branch of engneering science. 
Nevertheless, the mechanician has his ingenuity taxed 
in providing the means for effecting that which has been 
done in the direction referred to. The great swing-bridge 
has been already named, but the great dredger for deepen- 
ing the stream, and the steam excavator for removing dry 

d, also deserve your notice for the amount of work 
they perform, under the superintendence of Mr. Messent, 
the resident engineer of the Tyne Improvement Commis- 
sioners. 

These remarks on the history of engineering as con- 
nected with the Tyne, must now te concluded. In reading 
over these pages, the writer has become impressed with the 
superficial nature of the descriptions they contain ; but 
this is perhaps inseparable from the character of the duty 
assigned to him by the Council. If this be true, they 
our 
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THE LARGEST DREDGER IN THE 
WORLD. 
To THE EDITOR OF ENGINEERING. 

Sr1r,—The Glasgow Daily Mail of 18th ult. publishes 
an account of a trial under distinguished auspices, of a 
new dredger, built on the Clyde for Otago, New Zealand, 
which is Teonthed as having no equal either in Europe or 
America, and as being the largest dredger afloat. 

This is certainly true of the dredger in question—which 
I happen to have known something about from other 
sources—so far as regards size of hull and completeness 
of equipment and detail, but as regards the ‘size and work- 
ing capacity of the dredging machinery proper, she is 
decidedly inferior to the best Canadian-built dredgers, as 
for instance some of those belonging to the Harbour Com- 
missioners of Montreal, and employed in the extensive work 
of the improvement of the ship channel of the St. Lawrence. 
The new dredger for Otago, like those on the St. Lawrence, 


is of the kind having buckets connected together and form- 
ing an endless chain ; but the St. Lawrence dredgers are 
attended by a tug and scows, while the Otago dredger has 
an internal mud-hopper, and is self-propelling, thus being 
in fact dredger, tug, and scows combined, and requiring a 
3 eed large hull. The Otago dredger cuts to 
35 ft. deep, as do those of the St. Lawrence, but the latter 
have buckets a third larger, and arranged so as to be very 
nearly twice as effective. The Otago dredger is reported 
to have raised at the rate of 400 tons an hour, while filling 
her hopper, but the improved St. Lawrence dredgers easily 
fill their scows at the rate of 750 tons per hour, or nearly 
double the working rate of the ‘‘ largest dredger in the 
world.” For the hourly capacity for consecutive hours, 
something must be deducted for time lost in going to dump 
or to change scows, and in the case of the St. Lawrence 
dredgers this reduces the hourly rate to about 650 tons, 
still leaving them 60 per cent better than the best rate of 
the Otago dredger. 

Average rates for a day, or longer periods, are further 
reduced, for both kinds of dredgers, by detentions for 
shifting anchors, moving out of the channel for passing 
vessels, and other contingencies, not present in a mere trial 
of speed. The St. Lawrence dredgers, however, often raise 
4800 cubic yards in twelve hours, or an average of 500 tons 
per hour, while according to the published reports for last 
month, two of them raised an aggregate of 117,525 cubic 
yards of clay, giving an hourly average of 336 tons per 
dredge for the 69 hours on duty per week. 

As a combined steamship and dredger which can be 
turned out complete on the Clyde for export, the Otago 
dredger is the largest and the best thing yet, but as a 
machine to dig a channel one of these compact, powerful 
Canadian dredgers will dig around her. 

Yours, &., 
JOHN KENNEDY, 
Chief Engineer, Montreal Harbour, and Ship 
Channel Improvements. 
Montreal, Canada, August 20, 1881. 





GRAVITY MERCURIAL CONTACT 
MAKERS. 
To THE EDITOR oF ENGINEERING. 

S1r,—Referring to the letter from Mr. Andrew Jamieson, 
published in your last, we beg to state that our air-tight 
gravity mercurial contact malher was not only invented 
prior to June 18th, but that our foreman brassfinisher’s 
order book shows that it was actually being constructed on 
June 4th. We may add that Mr. Jamieson at this time 
had free access to our workshops. 

Yours faithfully, 

Glasgow, September 7, 1881. D. anp G. GRAHAM. 

[We can publish no further correspondence on this sub- 
ject.—Ep. E.]} 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market. — Yesterday there was a 
good attendance on ’Change, but owing to the unusually 
thick dark atmosphere it was necessary to light the gas 
chandeliers in the commodious hall. Messrs. Connal and 
Co., the warrant storekeepers here, had a stock of 186,327 
tons, which is a decrease of 100 tons since the previous 
Tuesday. The favourable returns of the Cleveland Iron- 
masters’ Association strengthened the market, and No. 3 
— quoted 37s. 6d. per ton, buyers being anxious to obtain 

ots at 37s. 


The Make and Disposal of Pig Iron in Cleveland.—A 
great deal of interest is taken in the Cleveland Ironmasters’ 
Association returns for August. Merchants and brokers, 
and indeed people in the trade generally, anticipated that 
the returns would show an increase in stocks amounting to 
about 10,000 tons. It is very gratifying to makers to find 
that although some of the finished iron works were idle 
owing to holidays in August, the stocks have only increased 
500 tons. Of the 166 blast furnaces in the North of England 
117 are in operation. 

The Finished Iron Trade.—Continued activity prevails 
in the finished iron trade. All the works are well occupied 
and prices are maintained. 


Engineering and Shipbuilding.—On the northern rivers 
both shipbuilders and engineers are well occupied, and will 
be kept busy to the end of the year. 


The Coal and Coke Trades.—There is a better demand 
for fuel, and steam coals range from 7s. 6d. to 8s. per ton. 
House coals of good quality may be obtained at 8s. to 9s., 
and best from 10s. to 10s. 6d. Coke quotations are firm. 


The Affairs of Mr. Edward Hutchinson, of Bishop 
Auckland.—On Tuesday a meeting of the creditors of Mr. 
Edward Hutchinson, of the Bishop Auckland Iron Works, 
was held at Middlesbrough. A statement showed that the 
unsecured creditors represented 15,0001. It was agreed to 
liquidate the affairs by arrangement, and it was hoped that 
the estate would soon be taken out of the hands of the 
liquidator, and a composition accepted. 











QUEENSLAND TRANSCONTINENTAL SuRVEYS.—The 
Queensland Transcontinental survey party arrived at Point 
Parker, May 4. All were well. Mr. Watson describes the 
whole country as easy for railway construction. Nearly all 
the soil is excellent, and there is plenty of ballast, but a 
great scarcity of suitable timber. He intends to inspect 
the timber in the vicinity of the Gulf to see if it is suit- 
able. Captain Pennefather, of the schooner Pearl, is quite 
sure that the seaport of Point Parker is good all along 
the coast, with high sand ridges and any quantity of fresh 





water, 
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THE FLUID DENSITY OF METAL. 
On the Fluid Density of Certain Metals.* 
By Proressor W. CHANDLER Roserts, F.R.S., and 
T. WRIGHTSON. 

Tue authors described their experiments on the fluid 
density of metals made in continuation of those submitted 
to Section B at the Swansea meeting of the Association. 
Some time since one of the authors gave an account of the 
results of experiments made to determine the density of 
metallic silver, and of certain alloys of silver and copper 
when in a molten state. The method adopted was that 
devised by Mr. R. Mallet, and the details were as follows : 
A conical vessel of best thin Lowmoor plate (1 millimetre 
thick), about 16 centimetres in height, and having an 
internal volume of about 540 cubic centimetres, was 
weighed, first empty, and subsequently when filled with 
distilled water at a known temperature. The necessary 
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data were thus afforded for accurately determining its | 


capacity at the temperature of the air. Molten silver was 
then poured into it, the temperature at the time of pouring 
being ascertained by the calorimetric method. The pre- 
cautions, as regards filling, pointed out by Mr. Mallet, 
were adopted ; and as soon as the metal was quite cold, the 
cone with its contents was again weighed. Experiments 
were also made on the density of fluid bismuth ; and two 
distinctive determinations gave the following results : 
10.072} mean, 10.039. 

The invention of the oncosimeter, which was described 
by one of the authors in the Journal of the Iron and Steel 
Institute (No. II., 1879, p. 418),+ appeared to afford an 
opportunity for resuming the investigation on a new basis, 
more especially as the delicacy of the instrument had 
already been proved by experiments ona considerable scale 
for determining the density of fluid cast iron. 
ing is the — le on which this instrument acts : 

If a sphe 
surface of a molten bath of the same or another metal, the 
cold ball will displace its own volume of molten metal. 


The follow- | 
rical ball of any metal be plunged below the | 


If | 


the densities of the cold and molten metal be the same, | 


there will be equilibrium, and no floating or sinking effect 
will be exhibited. 
that of the molten metal, there will be a sinking effect, and 


If the density of the cold be greater than | 


if less a floating effect when first immersed. As the temper- | 


ature of the sibmerged ball rises, the volume of the displaced 
liquid will increase or decrease according as the ball expands 
or contracts. 


buoyancy causes an elongation or contraction of this spring 
which can be read off on a scale of ounces, and is recorded 
by a pencil on a revolving drum. A diagram is thus traced 
out, the ordinates of which represent increments of volume, 


| fie 
* Abstract of paper read before Section C (Chemical | the 


Science), British Association meeting, York. 
+ See also ENGINEERING, vol, xxviii., page 329. 


In order to register these changes the ball | 
is hung on a spiral spring, and the slightest change in | 


(For Description, see Page 253.) 
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or, in other words, of weight of fluid displaced—the zero 
line, or line corresponding to a i 


without attaching the ball of metal itself to the spring, but 
with all other auxiliary attachments. By means ofa simple 
adjustment the ball is kept constantly depressed to the 
same extent below the surface of the liquid ; and the ordi- 
nate of this pencil line, measuring from the line of equili- 
brium, thus gives an exact measure of the floating or sink- 
ing effect at every ~- of temperature, from the cold 
solid to the state when the ball begins to melt. 

If the weight and specific gravity of the ball be taken when 
cold, there are obtained, with the ordinate on the diagram 
at the moment of immersion, safficient data for determin- 
ing the density of the fluid metal ; for 
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the volumes being equal. And remembering that 


W (weight of liquid)= W' (weight of ball) + z 
(where z is always measured a + ve or —ve floating effect), 
there is obtained the equation : 

p=" wire, 

The results obtained with metallic silver are perhaps the 
most interesting, mainly from the fact that the metal 
melts at a high temperature, which was determined with 
great care by the illustrious physicist and metallurgist the 
late Henri St. Claire Deville, whose latest experiments led 
him to fix the melting point at 940 deg. Cent. The authors 
of the paper showed that the density of the fluid metal was 
9.51 as compared with 10.57, the density of the solid 
metal. Taking their resuls generally, it is found that the 
change of volume of the following metals in passing from 
the solid to the liquid state may be thus stated : 











Specific | Specific 
Metal, Gravity, Gravity, Percentage of Change. 
Solid.’ | Liquid. 
Bismuth ...| 9.82 | 10.055 Decrease of volume 2.3 
Copper ...| 8.3 8.217 | Increase pe 7.1 
Leads.) 14 10.37 . . 9.93 
Tin al 2 | 7.025 = 6.76 
Zine pas 7.2 | 6.48 | ~ ° 11.10 
Silver ee 10.57 9.51 | = ee 11.20 
Iron 6.95 6.88 | o 1,02 








NOTES FROM SOUTH YORKSHIRE, 
SHEFFIELD, Wednesday. 
Proposed Scientific and Fine Art Exhibition at Wake- 
ld.—At a meeting of the Executive Committee, held at 
Old Clayton 


that LordHoughton and other noblemen would take part 


ball in a liquid of equal 
density, being previously traced out by revolving the drum , 
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in the opening of this exhibition at that building on 
November 10, and that the guarantee list had reached 
nearly 40001. Electrical lighting is proposed, and lectures, 
&c., the object being to found a public museum and 
technical school. 

Proposed Railway between Skipton and Ilkley.—We 
understand that negotiations are again in progress for the 
construction of a railway between Skipton and Ilkley. 
The preliminary arrangements are nearly completed, and 
~— appears to be a prospect of this line of railway being 
made. 


Henry Wilkinson and Co. (Limited).—The ninth annual 
meeting of this company has been held in the Cutlers’ Hall, 
Mr. J. E. Cutler, chairman of the company, presiding. A 
dividend of 4 per cent. for the year, free of income tax, 
was declared. 


Stavely Coal and Iron Company.—The directors of 
this company, in their annual report just issued, recom- 
mend a dividend of 21. per share on the A and C shares, 
and 6s. 8d. on the B and D shares. An interim dividend 
was yaid last February. 
Rumoured intended Removal of Dronfield Steel Works. 
—For some days past rumours of a disquieting character 
to the inhabitants of Dronfield have been in circulation, to 
the effect that the steel works of Messrs. Cammell and Co. 
| will be ere long removed to Workington, in Cumberland, 
| or} Middlesbrough. The removal of the works would 
| prodace consequences of the most serious character, both 

to property owners, tradesmen, and the old inhabitants. 
| The disadvantage arising from the enormous amount which 
| the proprietors have to pay for carriage not only for iron 
| before being made into steel, but also for the rails being 
| carried from the works to the sea-coast for shipment, are 
| mentioned as the reasons for the alleged contemplated 
| step. 

Heavy Trades of South Yorkshire.—There is a decided 

| improvement in the whole of the engineering branches, 
particularly in Leeds. We hear, however, that in Sheffield 
the engineering houses are also busy, particularly on home 
work, and some firms are doing really well. The uneasy 
movement amongst the workmen for an advance of wages 
| or a decrease of hours, continues, but there is not much 
| chance of success on their part in either of these directions, 
| as the masters are unable to afford any concessions. Boiler 
| plate manufacturers have more orders on hand than they 
can complete for at least six months. The improvement in 
the Bessemer department still continues, and ordinary 


| sawn-end billets are fetching 61. 10s. per ton, being a rise of 
ospital, Wakefield, on Monday—Mr. | 10s. per tonon the month. The market is firm at this. 
J. A. Fawcett, Westgate, in the chair—it was announced | There is a prospect of still further improvement in every 
| one of the heavy steel and iron trades. 
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CoNSIDERABLE attention has recently been attracted in 
Germany to the performances of the Hydromotor, a small 
vessel fitted with an arrangement of hydraulic propelling 
apparatus designed by Dr. E. Fleischer, and of which we 
now annex engravings. In this apparatus—which Dr. 
Fleischer has named the Hydromotor—the jets of water 
by which the propulsion of the vessel is effected are 
obtained by the direct action of steam on the surface of 
the water to be ejected, no pumps whatever being em- 
ployed. The whole arrangement will be best understood 
by reference to the engravings. 

As fitted to the Hydromotor, the apparatus consists of 
two reservoir cylinders //, each furnished with a large 
pipe g leading from the bottom of the cylinder to the 
nozzle n outside the vessel, as shown. Each cylinder 
also is provided with a float /, of nearly the same dia- 
meter as the cylinder. Atd and kare respectively the 
steam inlet and the exhaust valves, the latter opening to 
a pipe which conducts the exhaust steam to the surface 
condenser m. At/is a valve which during the exhaust 
stroke allows water to flow through the surface condenser 
into the working cylinder. The steam inlet and exhaust 
valves just mentioned are worked by means of a rod 
fixed to the float in the cylinder, there being provided 
at the top of this rod feathers which work in a grooved 
bonnet or guide fixed on the top of the cylinder. A 
second movable bonnet with a curved groove permitting 
a semi-rotary motion is fitted over the first, and to this 
upper bonnet are fitted discs or cams which operate the 
steam and exhaust valves, and effect the cut-off at any 
desired part of the stroke. The action of this apparatus 
is as follows 

Confining our attention to one of the reservoircylinders, 
let us suppose that it is full of water and the float con- 
sequently at the top. In reaching this position the float 
will have opened the steam valve, and the steam enter- 
ing the cylinder will press down the float and eject the 
water beneath it at a great velocity through the nozzle 
n. The float will thus descend until at a certain portion 
of its stroke the rod above mentioned will close the 
steam valve, the expansion of the enclosed steam being 
then utilised in completing the down stroke and ejecting 
the rest of the water. Just as it reaches the bottom of 
its travel the float opens the exhaust valve, when the 
steam rushes into the condenser, and a partial vacuum 
being formed in the reservoir cylinder the water rushes 
in partly through the nozzle n, but principally through 
the suction valve /, thus raising the float and bringing 
it again to the top of the cylinder ready for the same 
cycle of operations to be performed. In the Hydromotor 
there are, as shown in our engravings, two reservoir 
cylinders which perform alternate strokes. In larger 
vessels the number of reservoir cylinders may be multi- 
plied to any desired extent. 

If it should be desired to drive the vessel astern, all 
that is necessary is to admit steam to the top of a small 
vertical cylinder shown fixed by the side of the pipe g. 
The steam thus admitted will cause the piston of the 
small cylinder to descend, thus sliding down a sluice 
door in front of the nozzle n, and at the same time through 
the arrangement of levers and links, shown by dotted 
lines, opening a valve which allows the water in the 
reservoir cylinder to be ejected through the passage i. 
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It may at first sight appear, that in the apparatus we 
have been describing there must be a great loss of steam 
by internal condensation in the reservoir cylinders, but 
Dr. Fleischer assures us that experiment has shown that 
this is not the case, while the indicator diagrams which 
have been taken bear outhis views. We annex in Fig, 3, 
a copy of one of these diagrams which certainly shows 
no unusual amount of condensation. This result is due 
to the facts, first, that each reservoir cylinder is lined 
with lignum vite, so as to present to the steam a 
surface with a low specific heat, and of bad conductive 
power, and second, that water heated on its surface con- 
ducts heat downwards, but very slowly, while the water 
so heated remains on the surface of the wood during the 
downward stroke. Atone time Dr. Fleischer proposed to 
employ a layer of oil on the top of the water in thereservoir 
cylinders so as to lessen the loss of heat by condensation 
of the steam; but experiment showed that this expedient 
was unnecessary. 

It is evident that in the Hydromotor the expansive 
force of the steam is used with great directness, while 
the losses from friction are extremely small, and thus, 
although it may be much more extravagant in the use 
of steam per indicated horse power than a good marine 
engine, driving a centrifugal or other pump, yet the net 
effect measured by the water ejected, may very well—as 
Dr. Fleischer maintains it is—be exceedingly good. In 
the diagram which we publish it will be noticed that but 
a very moderate vacuum is indicated during the exhaust 
stroke. Where circumstances will admit of the reservoir 
cylinders being placed high enough, however, a high 
vacuum during the exhaust stroke can be effectively 
utilised in raising the water to be subsequently ejected, 
the outflow during the down stroke of the float being 
then effected partly by the pressure of steam and partly 
by the head due to the height of water column. 

Dr. Fleischer claims for his system of propulsion the 
advantages that it facilitates the handling of the vessel, 
the discharge of the water from either or both jets either 
ahead or astern being controlled by the simple move- 
ment of a lever on the bridge, there being no necessity 
to signal to the engine-room, while the projecting nozzles 
present nothing likely to foul ropes or wreckage, and 
do not interfere with the vessel performing well under 
sail. The danger from the fracture of screw shafts is 
also avoided, and as in a large ship a number of the 
reservoir cylinders would be employed there is compara- 
tively little chance of the vessel being left entirely 
without propelling power. The wear and tear of the 
machinery and the quantity of oil used will, itis claimed, 


also be materially less than in an ordinary marine engine, 
while the hydromoter has the advantage of affording 
enormous pumping power in the event of leakage. 

As we have already stated, Dr. Fleischer’s apparatus 
has been fitted to the Hydromotor, a vessel 110 ft. long 
17 ft. beam, and with a draught of 6 ft. to 6 ft. 6 in., the 
mean displacement being 105 tons, and the area of mid- 
ship section 61 square feet. With this vessel various 
experiments have been carried out, and a successful 
voyage has been made from Kiel to Copenhagen, at 
which latter port the Hydromotor now is. Dr. Fleischer 
has compared the results derived from the Hydromotor 








with those obtained from the Waterwitch and the German 
steamship Rival, both of these vessels being fitted with 
hydraulic propellers, and he claims that in the Hydro- 
motor the proportion of the horse power in the ejected 
water to the total horse power expended is vastly greater 























than in the other vessels, The comparison is as 
follows: 
Name of vessel Waterwitch.| Rival Hydro- 
51 : ? motor. 
Displacement in tons 1279 about 170 105 
Area of midship section ... ose 91 sq. ft. 61 sq. ft. 
Speed attained _... «| 9.3 knots 7 knots 9 knots 
Description of machinery Engine Engine Fleischer’s 
driving driving |Hydromotor 
centrifugal | centrifugal 
pump pump 

Indicated horse power 760 292 100 
Coal consumption per hour eve 832 Ib. 255 Ib. 
Area of discharge opening | 5.33 sq. ft. | 3.63 sq.ft. | 0.29 sq. ft, 
Velocity of discharge of 

water in feet per second 30 ft. 23 ft, 66 ft. 
Water discharged per mi- 

nute ooo eco -./9000 cub, ft. |5000 cub. ft.| 700 cub. ft, 
Horse power accounted for 

in the water discharged | 267 H.P. 77 H.P. 89 HP, 

SS oe ese * «| 64,9 per ct. 73.7 per ct. | 11 per ct. 





The data so far available respecting Dr. Fleischer’s 
Hydromotor are not yet sufficiently detailed or extensive 
to enable us to form a direct comparison of it as regards 
economy with the system of screw propulsion now in 
use; butthe results obtained are certainly such as will 
warrant Dr. Fleischer’s plans receiving careful attention 
at the hands of marine engineers. Quite apart from the 
question of economy, also, the system possesses certain 
merits of its own which will speedily commend it for 
use under particular conditions, and altogether we shall 
watch with much interest the further experiments which 
we understand it is proposed to carry out. We expect 
shortly to have more to say onthe subject. Dr. Fleischer, 
we may add, is now in London arranging for the intro- 
duction of the system in this country. 








Tae GerMAN Coat TRADE.—The state of this trade 
has experienced little change of late. An anticipated 
improvement in business has been scarcely realised. 





Tue Buenos Ayres ExHIBITION.—A telegram from 
Buenos Ayres dated August 8, vid Lisbon, states that 
‘the Argentine Government are preparing a residence for 
the Emperor of Brazil, who will visit the exhibition there 








in February next,” 
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NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron market opened 
last Thursday forenoon rather steady with sales done at 
45s. 8d. fourteen days and 45s. 7jd. cash ; then 45s. 8d. and 
45s. 9d. cash were accepted, and 45s. 1ld. one month, the 
close of the market being sellers asking 45s. 11d. one month, 
and buyers offering 45s. 9d. cash. A good deal of iron 
changed hands during the afternoon market at 45s. 10d. 
to 45s. 114d. cash and 45s. 11jd. to 46s. one month; and 
the close was buyers at 45s. Ils. cash and sellers at 
45s. 1lid. The market opened firm on Friday forenoon, 
but the tone at mid-day became easy. There were trans- 
actions reported at 46s. 1}d. one month, 46s. 1d. one week 
paid, then at 46s. 1d. to 46s. 10}d., and 45s. 11d. to 45s. 9d. 
eash, the price receding to 45s. 8d. cash, but the close was 
rather buyers at 46s. 9}d.cash. The feeling was better in 
the afternoon, ana business was transacted at 45s. 9d. to 
45s. 104d. cash, and at 45s. 10}d. |to 46s. 0}d. one month, 
and at the close there were buyers offering 45s. 10}d. cash, 
and sellers asking 45s. 1ld. Monday’s market opened 
very strong, and prices were run up to the extent of 9d. 
per ton. There was a good deal of business done at 46s. 
various prompts, 46a. 6d. one month, the price improviug 
to 46s. 44d. cash and 46s. 6d. one month ; and at the close 
there were buyers still offering the highest quotations. The 
market was again firm in the afternoon, the prices being 
46s. 6d. cash and 46s. 8d. one month done, and an advance 
being subsequently made to 46s. 74d. cash and 46s. 7d. one 
month paid, followed by a decline to 46s. 6d. cash and 
463. 7d. one month accepted, but again becoming firm, 
and the market closing rather buyers at 46s. 7d. cash and 
46s. 8)d. one month, and sellers wanting 4d. higher per 
ton. Yesterday’s market opened in the morning with a 
large business done at 46s. 74d. prompt to 46s. 94d. one 
month, then at 46s. 7d. to 46s. 8d. cash, the prices slowly 
receding to 46s.6d. cash and 46s. 64d. cash paid, then down to 
463. 4d. cash ; and at the close there were sellers at 46s. 4}d. 
cash and 46s. 6d. one month. In the afternoon a fair 
amount of business was reported at 46s. 4d. to 46s. 5d. 
cash, and at 46s. 54d. to 46s. 6d. one month ; and the close 
was buyers at 46s. 4$d. cash and sellers wanting 46s. 5d. 
The market this forenoon was irregular ; opening at 
46s. 6d. cash and 46s. 7d. one month, it advanced to 46s. 7d. 
cash and 46s. 8d. one month, after which 46s. 3d. cash was 
accepted, closing, buyers 46s. 4d. cash, sellers 46s. 44d. 
In the afternoon business was done at 46s. 44d. to 463. Sid. 
cash, also 46s. 6d. to 46s. 9id. one month ; closing buyers, 
46s. 83d. cash and 46s. 94d. one month, sellers 1d. per ton 
higher. The stock of pig iron in Messrs. Connal and Co.’s 
stores up till last night amounted to 581,851 tons, showing 
an increase of 304 tons for yesterday. Of late a consider- 
able amount of business has been done, still it cannot be 
said that there is any great amount of buoyancy in the 
market. Any recovery that has been made within the past 
few days in the speculative departments of the market is 
attributed to two causes, one of which is the more favour- 
able statistics just come to hand regarding the pig-iron 
trade of Cleveland for the past month, while the other is 
the fact of certain rumours as to the probability of the 
Scotch iromasters agreeing to curtail the make of pig iron. A 
proposal to that effect has been made by the more influential 
firms, and a private meeting to be held upon the subject 
has been talked of. The pig iron shipments are too small 
for the season, and there does not seem to be anything at 
present to encourage the hope of an early improvement, 
while the home trade in some departments Contam unfortu- 
nately, to show signs of contracting. Several firms, includ- 
ing Messrs. William Baird and Co., have lately reduced 
their quotations 1s. per ton, and in most cases the selling 
rices of makers’ iron are from 6d. to ls. per ton under the 
owest list quotations. As to the actual demand, consumers 
continue busy. That is especially true of the Glasgow iron 
founders, but those of the Falkirk district are not just 
so busy. The shipments to Canada remain small, ond as 
regards the United States, makers can obtain as good prices 
on this side as on the other, where, however, it is reported 
that the stocks have been somewhat reduced in extent. 
Two blast furnaces have been blown out during the past 
week—one at Monkland Iron Works and one at Dalmel- 
lington Iron Works ; so that with the one relit at Eglinton 
the total now in actual operation is 118, as against 32 at 
this time last year. There are eight farnaces producing 
hematite pig iron. Last week's shipments of pig iron from 
all Scotch ports amounted to 13,795 tons, as compared with 
11,239 tons in the preceding week, and 15,522 tons in the 
corresponding week of last year. At the end of last week 
there were 580,933 tons of pig iron in stock in Messrs. 
Connal and Co.’s public warrant stores, showing an increase 
of 2707 tons over the week. A big business done to-day. 
Prices ranged in the forenoon from 46s. 7d. to 46s. 3d., 
improving to 463. 5d. cash and 46s. 6d. one month sellers, 
buyers jd. per ton less. In the afternoon business was 
done from 46s. 4}4. to 46s. 8}d. cash, also 46s. 6d. to 
463. 9}d. one ‘month, closing firm with buyers at 46s. 8}d. 

cash, and 463. 94d. one month, sellers 1d. per ton more. 


Model of the Cunard Liner “‘ Servia.’’—The develop- 
ment of the Clyde shipbuilding trade during the past twenty 
years or so has created many new accessories in mechanical 
ingenuity, and amongst these may be classed ship-model 
making, which has now attained considerable importance. 
At the present time every shipbuilding yard of any pre- 
tensions has a model maker of its own. Outside the yards, 
however, there are one or two men who also devote their 
entire energies to “‘ the trade,’’ and contract for models of 
ships in the same manner as a large firm would send in 
estimates for the construction of vessels. A deal of money 
is also expended on a good model, and it is quite a common 
thing to hear of 2001. to 4001. being paid to the maker of a 
fine model of large proportions. At present Mr. Edward 
Johnson, Dambarton, has completed a splendid model of 
the Cunard Liner Servia, recently built by Messrs. J. and 





G. Thomson. From the great size of the model and its 
well-defined proportions, it is one of the finest ever 
made on the Clyde. Proportioned on the “‘ quarter scale,”’ 
viz., }inch to the foot, the model is 11 ft. 0} in. in length, 
13 in. broad, and 10}in. deep. With wonderful regularity 
and neatness, every detail in the fitting-up of the huge 
vessel herself has been strictly observed by Mr. Johnson. 
The deckhouses, timber-heads, bridges, binnacles, tele- 
graphers, side lights, anchors, winches, wheels, davits, 
ventilators, are all complete, and the ship’s boats, a dozen 
in number, as they hang over the sides, suspended by 
electro-plated davits, complete the deck requisites. The 
great bulk of the mountings are made of brass, bronze, 
and electro-plate, and have been supplied by Messrs. Kelso 
and Co., Glasgow, who do an extensive business in this 
newly-developed trade. The rigging of the model, all done 
up in silver wire, is chaste and elegant; and the manner 
in which the little blocks, 200 in number, each about the 
size of a common pea, are placed, is remarkable. As an 
indication of the amount of work spent on the model, it 
may be mentioned that Mr. Johnson has been engaged on 
it for nearly eight months. 


Wood Paving at Glasgow.—At last week’s meeting 
of the Town Council of Glasgow, there was submitted 
a valuable report as to wood paving for the streets 
of the city. It stated that wood lasts in London for 
a period of six years. Granite, however, continues as a 
serviceable material for a period of not less than thirty 
years, requiring only ordinary repair during the first 
twenty years, complete redressing and relaying at the 
end of that time, and complete renewal at the end 
of thirty years. A thousand yards of roadway causewayed 
with granite would cost, at the end of thirty years, includ- 
ing repairs and interest, and after deduction of the value 
of the old material, the sum of 25551. 12s 6 The same 
extent of surface of roadway paved with wood would cost 
at the end of the same period (in account of the wood 
paving requiring to be laid oy six years), includin 
interest, 56471. 10s., the wood blocks being then done, an 
the whole surface requiring to be relaid. It is just possble 
that the Committee on Statute Labour may recommend 
that a portion of Buchanan-street be paved with wood by 
way of experiment. 


Telephone Exchange at Aberdeen.— Arrangements are 
now practically completed for establishing a Telephone 
Exchange in Aberdeen, by the United Telephone Company. 
All the most approved instruments and other appliances 
will be brought into requisition. In the mean time it is 
contemplated to stretch wires for five main telephonic 
routes. 








NOTES FROM THE SOUTH-WEST. 

Gas at Bristol.—The directors of the Bristol United 
Gas Light Company have issued their report and accounts 
for the half-year ending June 30. The directors recom- 
mend a dividend at the rate of 10 per cent. per annum. 
The directors add: ‘‘ The confidence of the directors in 
the general prosperity of the company continues unabated. 
An additional retort-house is in course of erection at your 
Stapleton works, and good progress has been made with 
laying the mains for the supply of gas to Westbury, Avon- 
mouth, &c., and it is fully expected that gas will be in use 
at these places before the coming winter.”’ 


Cardiff Docks.—For some time past the building of large 
and substantial Government offices has p ed at the 
Bute Docks, and their progress has been watched with great 
interest, more especially by those whose business has 
hitherto necessitated their attendance at the present 
mercantile marine offices in the town. For a considerable 
period there were frequent complaints as to the incon- 
venience which arose to shippers in consequence of the 
shipping offices being situated some distance from the pier 
head. Now it is satisfactory to learn that new buildings 
intended to be used as mercantile marine offices, &c., are 
practically completed, thanks to the prompt manner in 
which the contractors have pushed their work forward. 


Pembroke and Fenby Railway.—At the half-yearly 
meeting of the Pembroke and Fenby Railway Company 
held in London on Wednesday, the directors reported : 
‘*The traffic receipts show an increase of 2971. 33.; and 
the expenditure an increase of 581. 17s. 9d., as compared 
with the corresponding half-year. During the last six 
months the locomotive repairs and renewals have been con- 
siderable. A further portion of the permanent way has 
been relaid with steel rails, and the rolling stock and works 
have been well kept up.” 


Railway Facilities in Dean Forest.—Steady progress is 
being made with a new line in continuation of the Mon- 
mouth and Pontypool scheme, which originally contem- 
plated the linking of the upper districts of South Wales 
with Dean Forest. The portion now under construction 
has been formed as far as Redbrook, with the exception of 
a small cutting at Birchamp Wood, a tunnel at Redbrook 
a few hundred yards in length, a cutting at Newland, &c. 
It is anticipated that the undertaking will be completed 
within another year. The original promoters were desirous 
of linking the districts of the Forest and South Wales, 
with a view of opening up a direct route from the Forest 
mines to the furnaces at South Wales ; and this has doubt- 
less been the main inducement to the Great Western Rail- 
way Company to complete the railway. A considerable 
impetus will be given to mining on the western side of the 
Forest, inasmuch as the new route will enable mineowners 
to deliver their minerals in South Wales upon sensibly 
cheaper terms. When this becomes more fully demon- 
strated, it is anticipated that capitalists will be induced 
to embark in mining operations in the western districts of 
the Forest of Dean. The present route is vid Lydney and 
Newport. To the former place the rate is ls. 4d. per ton, 





thence per Great Western to Newport, 2s., making 3s. 4d., 


to which should be added another shilling from Newport to 
the Monmouthshire furnaces, a total of 4s. per ton in 
freight alone. It is obvious that under conditions so dig. 
advantageous to the Forest of Dean, its minerals, valuable 
as they are, are practically shut out, because Spanish ores 
can be imported on more economical terms. It is antici. 
ated that the mineral owners will be enabled to secure 
rom the Great Western Railway a tariff not exceeding 3s, 
per ton. 


Pembroke Dock.—It has been decided to built another 
ten-gan double-screw steel-armoured barbette ship at 
Pembroke Dockyard, to be named the Howe. A vessel of 
the same type, to be constructed at Chatham, will be named 
the Rodney. The displacement of each ship will be nearly 
10,000 tons, and their engines will indicate 7000 horse 
power. 

Fog Signals for the Eddystone Lighthouse.—On Mon. 
day the President of the Board of Trade, Mr. Chamberlain, 
with Sir Richard Collinson and Captain Berne, Elder 
Brethren of the Trinity House, put to sea in the Trinity 
yacht Galatea, to inspect lighthouses and lights in the 
English Chaonel and St. George’s Caannel. The Galatea 
has taken two bells, each weighing two tons, to be fixed on 
the Eddystone Lighthouse, to be rung as fog signals. The 
idea of having two bells instead of one, as usual, is that 
one may always be on the weather side of the lighthouse, 
from whatever quarter the wind may be. 


Newport.—Some further shipments of iron took place 
last week, 4589 tons having been cleared. The coal trade 
continues active, prices being well sustained. Of iron ore 
the arrivals have not been numerous, and prices do not 
exhibit any movement. 


Portishead Pier and Railway Company.—The half-yearly 
meeting of this company was held on Wednesday. The 
directors observed in their report, which was duly adopted 
by the meeting: ‘‘ Daring the last six months the railway 
receipts have been 7754/., as against 56261. in the corre- 
sponding half of this year ; and the expenditure 45361., as 
against 3817/. Thirty vessels, viz., 28 steamers and two 
sailers, of an aggregate registered tonnage of 25,187, and 
carrying 45,670 tons of merchandise, have entered the dock 
during the half-year, making the totals since the opening 
87 vessels and 129,758 tons of goods. A portion of the 

resent warehouse accommodation being appropriated as 

nded sheds for the reception of mixed cargoes, the 
demand for storage of produce room become necessary ; 
this will be partially supplied by new sheds now in course 
of completion. The directors, in conjunction with those of 
the Avonmouth Dock Company, are now engaged in nego- 
tiations with the Bristol Dock authorities with a view to 
reducing competition, so far as the three docks are con- 
cerned, to limits within which losses will cease, and each 
of the undertakings will receive a fair remuneration for the 
services which they render.”’ 


Cardiff.—The coal trade has continued fairly active. 
Of patent fuel and iron moderate shipments have been 
e during the week. A fair supply of ore, particularly 
from Bilbao, has come to hand; there is still no change to 
note in the price of this article. There continues to be a 
fair number of orders in the market for iron. 








QUEENSLAND.—Tenders were opened recently for the 
construction of a short line intended to connect the Burrum 
coalfield with Maryborough, and the completed railway 
between that town and Gympie will be ready for regular 
traffic shortly. About 42 miles from Maryborough, the 
line runs within a few miles of extensive antimony deposits. 
As the ore can apparently be raised and sent away ata 
cost which will leave a satisfactory margin of profit, it is 
reasonable to suppose that a steady export will be esta- 
blished. Large tracts of the timber country for which the 
Wide Bay district has long been favourably known exist 
in close proximity to the line, and they contain considerable 
quantities both of pine and hardwood, which have hitherto 
remained untouched because they are too far from water 
carriage to be rafted to Maryborough. Close to Gympie 
some excellent freestone is said to exist. 


Concave Ratts.—Mr. J. W. Robinson, C.E., Professor 
of Mechanical Engineering, in the Ohio State University, 
observes: ‘‘ The improv concave rail is not a mere 
chimera. It has already been subjected to the severest 
tests in practice and given satisfaction. I am informed 
that a third of a mile of the 45 lb. iron rail has been put 
in place of 56 lb. steel rails on a grade curve in main track 
of the Chicago and Western Michigan Railroad, and that 
this is giving excellent satisfaction. Also, four mi'es of 
logging road, laid with 251b. iron rails has been in use 
some time. Investigation of the endurance of the line has 
decided other parties to use the sam- rail for logging roads. 
Attention is called to the fact of logging roads, for the 
reason that such roads are temporary and consequently 
poorly graded and ballasted, full of short curves and irre- 
gularities, &c., such conditions are evidently far more 
severe upon rails than those incident to me | solid, well 
laid road beds. Also, the four-wheeled cars of these roads, 
bearing heavy loads of logs, are severe upon rails. Indeed 
the rail is often found with the sides of the head split 
down, when used on these roads. A rail thus damaged 
would evidently be dangerous for use, as the sharp top edge 
is now very weak. Alsothe gauge of track is widened by 
the thickness of the half rail head, and the wheel flange 
may strike dead upon the next rail head. The correspond- 
ing failure of the concave rail has occurred, viz., the head, 
worn very thin, has in one or two instances been found split 
lengthwise down through the middle to the wood filling. 
But the parts of the rail remained in place, preserving the 
proper gauge of track, and trains were safely run for 








several weeks following the discovery of the defect.” 
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THE BRITISH ASSOCIATION. 

Tue actual business of the Jubilee Meeting of the 
British Association commenced on Wednesday of last 
week at a meeting of the General Committee (the real 
governing body of the Association) which was held 
daring the day, and at which the Council presented 
their report for the year 1880-81. A number of inter- 
esting matters were referred to in that report, two of 
which dealt with proposals for filling two vacancies 
in the secretariat department of the Council. Mr. P. 
L. Sclater, F.R.S., had expressed a wish to retire 
from the position of one of the general secretaries of 
the Association, and the Council agreed to recom- 
mend the election of Mr. F. M. Balfour, F.R.S., of 
Cambridge, to fill the vacancy thus caused. Then, 
the post of assistant-secretary was also vacant by 
the resignation of Mr. J. E. H. Gordoa, who was 
only elected to fill that office three or four years 
ago; and the Council recommended the election of 
Professor T. G. Bouney, F.R.S., with the title of 
secretary, at a salary of 300/. per annum, and with 
25/. for travelling expenses, As Mr. Gordon's resig- 
nation took place some months age, arrangements 





had to be made for the York meeting under some 
degree of difficulty; but his predecessor in office, 
Mr. George Griffith, M.A., of Harrow, at once 
came to the assistance of the Council in the emer- 
gency, and did all the preliminary work connected 
with this year’s meeting. It was announced in the 
report that invitations for the meeting in 1883 had 
been received from Leicester, Southport, Oxford, 
Birmingham, Aberdeen, and Nottingham, and that 
one had been received from Worcester for the meet- 
ing in 1884 

When the members, associates, and ladies of the 
Association gathered together in the evening to 
hear Sir John Lubbock deliver his Presidential 
address in the Fine Art and Industrial Exhibition, 
which is now being held in a very spacious new 
building, there was such a gathering as has perhaps 
never before been seen at any of the preceding 
fifty meetings of the Association ; in short, the 
President was supported in a manner that was 
thoroughly equal to the circumstances of the occa- 
sion. Of course, as Sir John Lubbock is so remark- 
ably distinguished in the biological departments of 
science, and those other branches which are imme- 
diately allied to them, it could scarcely be expected 
that he should be able to discourse with any great 
authority and fulness on the mathematical, physical, 
and mechanical questions that come before the 
Association in the various sections devoted to them ; 
but on the whole his opening address was a most 
comprehensive one, and eminently suited for the 
interesting and important event which it was his 
duty and pleasure to inaugurate. Almost as a 
matter of course, he had been compelled to seek 
assistance in some departments of the Associa- 
tion’s programme, and he was well aided in them. 
It was most appropriate that his address should 
embrace a general summary of the scientific pro- 
gress made in the half century 1831 to 1881; and it 
is saying a good deal when we state that it will stand 
most favourable comparison with even the very best 
opening addresses delivered in former years. 

The business of the seven sections, A to G, and 
including the three departments into which it is now 
customary for Section D (Biology) to subdivide 
itself, began on Thursday morning, the meeting- 
places, as a rule, being very convenient, although 
rather far asunder in one or two cases. In Section 
A, the President was Sir William Thomson, who 
was expected to give such an able and interesting 
opening address on some branch or branches of 
physical science that it had been resolved to post- 
pone the opening of the Mechanical Sc’ence Section 
(G) till 12 o’clock, in order that those persons who 
may generally be grouped under the head of 
‘* mechanicals,” might have an opportunity of lis-. 
tening to the distinguished physicist who is such a 
great ornament to the University of Glasgow. 
That address will long be remembered by those 
who were privileged to hear it. ‘The address, which 
was delivered in the Friends’ Meeting House, was 
listened to with very great attention by a crowded 
audience, including many eminent physicists, engi- 
neers, &c., amongst whom there were several past- 
presidents of the Association and past-presidents of 
Sections Aand G. Itis unnecessary for us here to give 
any summary of the opening address, as we shall 
reproduce it in another issue; but we must just 
simply say that it dealt with the sources of energy 
in nature at the disposal of man for the production 
of mechanical effects, and that it more especially 
embraced some most interesting references to the 
possibilities of electricity as a motive power. 

Sir William Armstrong’s opening address to 
the Mechanical Section, which met in the Corn 
Exchange, close by, was in part published in our 
last issue. In proposing a vote of thanks to Sir 
William Armstrong for his address, Dr. C. W. 
Siemens made some most interesting remarks. Le 
said that the Prsident of the section, with that 
resource of inventive faculty wLich was peculiar to 
him, had thrown out some weighty hints for the 
better utilisation of the natural sources of energy 
at our command. He agreed that the steam 
engine was a very wasteful motor, and if we could 
find a machine which would take in the pro- 
duction of combustion and the steam generated 
by the combustion at the same time we should get 
better results. If the thermo-electric battery, he 
further remarked, could be constructed, it would be 
an absolute conversion of heat energy into electric 
energy, which could be sent to any reasonable 
distance to do our behests. There was only one 
difficulty connected with the thermo-electric battery 
and that was that the conductors of electricity 








were also conductors of heat. It was most important 
to consider the physical side of the problem before 
condemning it, and means might be found for getting 
over the difficulty that now stood in the way of the 
economic use of the thermo battery. 

Taking advantage of the presence in York of 
Captain Kads, the distinguished American engineer, 
the Committee of the Mechanical Section prevailed 
upon him to give an account of the improvements 
in the navigation of the Mississippi, with which his 
professional reputation is so closely aud favourably 
identified, and of the ship railway across the Isthmus 
of Panama. ‘These remarks we reproduce almost in 
extenso On page 273 of the present issue. At the 
close of the discussion on the address the section 
adjourned, 

At the resumption of business in Section G on 
Friday morning, Sir William Armstrong again pre- 
sided. There were seven papers named in the pro- 
gramme for communication to the section. ‘The 
first was a viva voce account which Sir F, J. 
Bramwell gave on *‘ Some of the Developments of 
Mechanical Engineering during the past Half-Cen- 
tury.” This was a very comprehensive and highly 
interesting sketch, and such as Sir Frederick Bram- 
well was well able to lay before the section. He 
compared the steam engine in use in 1831, for 
manufacturing, navigating, and railway purposes, 
with the engine now in use, showing the vast 
improvements which have been made in the construc- 
tion. He also referred to the various other motors 
and means of transmitting power, adverting particu- 
larly to the hydraulic power which Sir William Ari- 
strong has brought to such perfection, and to the 
use of gas engines, which he thought had a great 
future before them, remarking that fifty years hence, 
those who met in the Mechanical Section of the 
British Association would probably look upon the 
steam engine rather as a curiosity than anything 
else. As to the transmission of power, he alluded 
to the experiments which Sir William Armstrong is 
making at his residence, and said that nothing could 
have been considered more improbable fifty years 
ago than that the lighting of a house should be 
derived from a waterfall a mile away, without any 
fuel of any kind. He also referred to the great 
improvements which have taken place in the manu- 
facture of iron and steel, and in the manufacture of 
machine tools, as well as to agricultural machinery, 
and such domestic appliances as the sewing machine, 

Mr. James Dillon, M. Inst., C.E., Dublin, read a 
short paper descriptive of a very simple form of 
automatic sounder for river, harbour, and other 
hydraulic works. In brief, it may be described as 
consisting of a peculiar sounding bar and dial 
attached to the side of a boat, recording on a roll 
of section paper, as the boat is moved along, a 
contour line to a given scale representing the depth 
and character of the ground, whether composed of 
boulder stones, coarse or fine gravel, silt, mud, or 
rocks. Sir William Armstrong expressed his admi- 
ration of the novel and simple character of Mr. 
Dillon’s invention. In the opinion of Mr, Abernethy, 
the invention was quite new, and from its simplicity 
he thought it was likely to be used extensively by 
hydraulic engineers, Mr, Bateman also spoke of it 
as being an invention of great merit, 

The next paper was on ‘ The Economical 
Effect of using Cheap Gas for Gas Motors, 
with a Description of Apparatus for producing 
such Gas,” by Mr. J. Emerson Dowson, C.E., 
London. ‘The paper, which we give on page 257 of 
our present issue, was listened to most attentively 
by a large audience, and a most interesting and 
suggestive discussion arose out of it. Much interest 
was taken in the question raised by Mr, Dowson, 
owing to the fact that in connexion with the Indus- 
trial Exhibition an example of his gas-generating 
apparatus was shown in action, the gas produced 
being used in driving a34-horse Otto engine, for doing 
a variety of work, such as driving dynamo machines 
for charging Faure batteries. Sir F, J. Bramwell 
said he was glad to see any method put forward for 
using the energy in coal. ‘The Otto gas engine was 
exceedingly useful and could be worked with eco- 
nomy. Unless some great improvement could be 
made in the stean engine, that was the way in 
which they would in the future use their fuel, 
Again, they would not have boiler explosions. Gas 
explosions were comparatively rare, but the boiler 
explosions which occurred from time to time caused 
in this country about eighty deaths per annum 
Some interesting remarks were made by Mr. J. N 
Douglass, engineer to the Trinity House; by Lord 
Alfred Churchill, and by Mr. Wigham, of Dablin, 















































































































































































































264 





ENGINEERING. 








(Serr. 9, 1881. 








who strongly recommended the system described by 
Mr. Dowson, in the full belief that there is a great 
future for such gas as it yields. Mr. Bateman 
briefly described Keymer’s process for turning 
anthracite coal to account in the production of gas 
by the use of steam. Mr. H. S, Hele Shaw spoke at 
some length on the composition of the gas made by 
Mr. Dowson, and on the calorific power of coal gas. 
He expressed himself as being anxious about the 
large quantity of carbonic oxide in the gas, the more 
especially as it was a terribly poisonous body and 
had no odour to make its presence evident if it were 
allowed to escape into the air of a dwelling-house. 
Mr. Charles Hill said that cheap motive power, 
especially for agricultural purposes, in the shape of 
engines of one to five horse power, was a very great 
want. If such motors as he desiderated were avail- 
able they would be in request to the extent of 
hundreds of thousands. In the course of his reply 
to the various speakers, Mr. Dowson said he had 
been five years engaged in working out his system, 
and that by way of providing against the possible 
poisoning by the carbonic oxide contained in the 
gas, he had arranged to pass the latter through 
layers of solid naphthaline, so as to impart to ita 
distinctive odour. 

In the next paper, by Mr. R. Pickwell, Hull, there 
was embraced a description of a system of con- 
tinuous door-locks and footboards for railway car- 
riages, which was illustrated by a full-sized working 
model. Mr. Pickwell’s plans, we fear, would scarcely 
be deemed of any practical value by those conversant 
with railway working. 

A paper by Mr. H. S. Hele Shaw and Dr. Wilson, 
on the “‘ Construction of a New Integrating Ane- 
mometer,” was next brought under the notice of the 
section, and it was afterwards read in Section 
A; while the last paper taken in Section G on 
Friday was on ‘‘ The Advantages of ex-Focal Light 
in First-Order Dioptric Lighthouses,” by Mr. J. R, 
Wigham, of Dublin. As that gentleman has done 
much good and useful work in connexion with 
lighthouse illumination there was reason to expect 
from him a very valuable paper, and in that respect 
the section was not disappointed. Some discussion 
followed, in which Mr. Douglass, Sir John Hawkshaw, 
and other members took part ; and at its close the 
section adjourned till Monday. 

We do not propose to notice the work of the 
sections any further in the present issue, but in our 
next we shall complete the sketch of what has been 
done in the Mechanical Science Section, and at the 
same time we shall take a survey of some of the 
leading items of work done in Section A, as well as 
make a note here and there so far as the papers 
read in other sections will justify us in doing so. 

In concluding this notice, we may incidentally 
mention one or two facts of general interest. First 
in order, we should state that our anticipations as to 
the appointment of Dr. C. W. Siemens as the 
President for next year’s meeting at Southampton 
have been realised. At the meeting of the General 
Committee held on Monday that gentleman was 
elected to that honourable post with great enthu- 
siasm ; and at the same meeting it was resolved that 
the meeting for 1883 should take place at Oxford. 
Lastly, the close of the meeting in York has found 
the attendance at the Jubilee celebration to have 
reached 2557 members and associates—no fewer 
than 24 of the former being foreign members, 


THE STEAM ENGINE MAKERS’ 
SOCIETY. 

Tuts Society, though distinct and separate from 
that of the engineers, comprises almost identically 
the same class of workmen, such as fitters and 
erectors of engines, turners, pattern-makers, smiths, 
and wheelwrights. Its constitution and organisa- 
tion, too, are similar, as also are the rules, entrance 
fees, payments for benefits, &c. ; but the contribu- 
tions are 3d. per week less. It represents in fact a 
section of the engineering body who were in union 
before the amalgamation, and who, preferring an 
independent existence, refused to join the new 
body on its reorganisation in 1851. 

The annual report for 1880 is its fifty-sixth, and 
consists of 255 pages, and 20 of introduction, 
summaries, and tables. Of the former 224 are 
devoted to branch reports, the details given being 
very minute, and the remainder is taken up with 
summaries and other matter. That portion of the 
report which is called the address of the executive 
council, and signed on their behalf by the general 
secretary, is much more cheerful in tone than the 
preceding one ; it is, indeed, jubilant as contrasted 








with that of 1879. It speaks of a genuine revival 
in trade, fewer men out of work, and of a fair balance 
in the exchequer. Considering the gloomy cha- 
racter of the remarks in the previous report, the 
hopeful spirit pervading this one, and above all the 
confident tone as to the future, is reassuring, in so 
far as this branch of industry is concerned. 

At the close of 1880 the Society had 85 branches, 
being an increase of one over 1879. The number 
of members at the same date was 4134, an increase 
63 during the year. But the total number of new of 
members admitted was 325, 105 more than in 1879; 
the number of exclusions was, however, almost 
correspondingly heavy, namely, 217. From a Table 
appended to the list of admissions and exclusions 
it appears that a large number “ pass through” this 
Society every year. The following are the numbers 
of new members admitted in each of the last six 
years: 1875, 284; 1876, 348; 1877, 382; 1878, 
351; 1879, 220; and in 1880, 325 ; total, 1920; but 
the bond fide increase during this period is only 366, 
after deducting deaths and exclusions. The close 
competition of the Engineers’ Society will account 
for the slow progress of this one, though longer 
established; and the strong objection of many firms 
to unionist workmen explains the rest. 

The total net income of the Society during the 
past year was 8272/. lls. 10d.; in 1879 it was 
10,617/. 12s. 1d.. showing a decrease in receipts on 
the year of 2345/. 0s. 3d. The reason for this 
decrease was that whereas in 1879 the contributions 
had to be supplemented by almost continuous levies, 
in 1880 the levies were comparatively few, still | 
these amounted to 4s. 6d. per member, inclusive of 
those for accident claims, and for contingent 
benefit. The income was made up of contributions 
72961. 18s. 6d.; entrance fees and proposition 
money, 182/. 12s. 10d. ; fines, 31/. 17s. 9d.; se 
accident fund, 268/. 17s. 4d., contingent fund, 
479/. 2s., benevolent fund, 108/. 12s. 5d. ; reports, 
cards, emblems, lists, &c., 137/. 19s. 4d.; bank 
interest and discount, 176/. 16s. 7d.; the balance 
being from returned moneys, and miscellaneous. 

The total expenditure for the year was 95521. 
19s. 1d., being in excess of the income to the extent 
of 280/. 8s. 3d. In 1879 the excess amounted to 
5057/., notwithstanding the increase of levies in 
that year. The principal payments were for 
benevolent purposes as follows: Donation to out- 
of-work membersand travelling relief, 3572//. 5s. 3d.; 
sick benefit, 2296/, 2s. 4d.; superannuation allow- 
ance to aged members, 1086/. 9s. 2d.; accident 
benefit, 300/.; funeral expenses, 589/. 16s.; bene- 
volent grants, 67/.; grants to other trades, 8/. 8s.; 
total, 7920/. 0s. 9d. Contingent benefit—that is 
strike pay—amounted only to 120/. 15s. 8d. as 
against 1225/. 4s. 3d. in 1879. With reference to 
this item the report says that a portion of it was 
really incurred in 1879, or caused by the events of 
that year, some of the men not having found work in 
the earlier part of 1880 being stillon the funds. The 
desire to reduce this portion of the expenditure is 
also expressed, so that antagonistic feelings between 


has been reduced by 8533/. 5s. 8d.; all the income 
including extra levies, having been absorbed each 
year, as well as a part of the previous year’s 
balance. 

The expenses of the executive committee are 
given separately. The income from branches wag 
7017. 6s., miscellaneous, 5/. 19s. 1d.; balance in 
hand from 1879, 101/. 6s. ; total, 8087. 12s. The 
expenditure included secretary's salary 132/. 10s, . 
office assistance 18/. 1ls.; local council and 
treasurer, time and expenses, 65/. 13s. 11d. ; rent 
fuel, gas, rates and taxes, insurance, removal, office 
furniture and repairs, office and residence of 
general secretary, {%5/. 2s. 2d.; deputations 
201. 17s. 10d.; total, 332/. 14s. 11d. In addition to 
this the Society pays a superannuation salary to its 
former secretary—106/. The remainder consists of 
printing, stationery, postages, and sundries. The 
whole of the items are minutely recorded both in 
this and in the general balance-sheet. 

The number of members on the sick list have 
averaged rather over 90 each month in the year; 
and the number of men unemployed about 159 each 
month. The number of deaths recorded are, 
members 44, members’ wives 34. Chest and heart 
complaints were the chief diseases, but the average 
duration of life was high. ; 

The tables of income and expenditure given are 
for 12} years dating from 1869 to 1880 inclusive. 
These tables show that the total income for that 
period has been 101,750. 19s. 3d., expenditure 
100,704/. 8d. 1d. A comparison of those figures 
show that, taking the entire period, the expenditure 
has equalled the income within about 1046/. 11s. 2d. 
This fact is worth remembering, considering that 
the weekly rates of contribution are less by three- 
pence per week than those of similar societies, in 
order to avert a possible catastrophe. 

The principal disbursements for benevolent pur- 
poses during this period—1869 to the end of 1880 
—have been as follows: 


2a @ 
Donation to out-of-work members 33,557 11 4 
Travelling relief to unemployed ... 1,892 1 9 
Sick benefit sin nin oe 22,274 16 11 
Superannuation allowance... 6,576 15 8 
Accident compensation 3,120 0 0 
Funeral allowance ... 7,080 8 4 





Totals to Dec. 31, 1880 74,501 14 0 

The cost of strikes or labour disputes during the 
whole of this period is not tabulated; but that it 
has not been extremely heavy is proven by the 
fact that the entire balance of expenditure is but 
26,202/. 14s. 1d., out of which all expenses of 
management, printing, stationery, rent, and other 
outgoings had to be provided, as well as strike pay, 
benevolent grants, money voted to other trades, 
and sundry other incidental expenses. At the 
very highest computation the cost of labour dis- 
putes could not have exceeded 500/. a year on the 
average, and this, too, during twelve most eventful 
years. 

There is one Table given which is most important, 








employer and employed shall be less intense. 


The remaining portion of 


These may be summarised thus: 


the expenditure 
includes management expenses and miscellaneous. 


namely, the growth of the claims for superannua- 
tion allowance. Beginning with 1856, when the 
amount so paid stood at 10/. 9s. 4d., it has grown 
year by year, but especially since 1862, when it was 


Printing, stationery, books,emblems, £ s. d. but 100/., until last year it reached 1086/. 9s. 2d., 

&. ... ae ne oo = we 254 9 10 or more than one-eighth of the entire income. This 

a ~~ — ont club-rooms, in- 188 12 10 is rather an ugly fact, and it is one that ought not 
ee Cavey EY luedenlo 

ee ee” | (eee Nevertheless the report is full of hopeful antici- 

Salaries—85 branch secretaries and pation for the future; trade is better, fewer men 

_ general secretary .. 401 4 6 are out of employment, there is an increase of 

s branch tecasunere “ 98 13 6 members and a decrease of expenditure, and all 

i." was ¢ seem buoyant with the prospect of better times. 

85 anditors, and trustees’ Its pages are instructive and interesting—as much 

banking expenses .. 60 0 6 so as figures and dry facts can be. The details are 

Sick visitors and stewards 7016 0 so full and minute that each member can be, if ,he 

Council and committee meetings and 3 will but take the trouble, his own auditor, for every 

Fr peer i = a : member’s name is given, the amount he has paid or 

= received, and the items of cash received and 

Total 1464 311 expended in each branch of the Society. The 


Of this amount 167/. 15s. will be repaid by sale 
of reports, rules, emblems, and the like, so that the 
actual cost of management must be reduced to that 
extent—leaving 1296/. 8s. 11d. as the actual cost. 
The other few items include losses, deficiencies, 


and sundries. 


The cash balance in hand at the end of the year 
was 7931/. 1s. 4d.; to this must be added arrears 
due, 681/. 4s. 3d.; making the total worth of the 
society 8612/. 5s. 7d., exclusive of branch and other 
property, and stock in hand of books, stationery, 
In four years the balance in hand 


and reports. 





summaries are especially clear, so that any casual 
reader can easily wade through them, but he will 
have to reckon up his own totals in the expenditure 
table. 


THE WEATHER, AUGUST, 1881. 
Tue weather of August has been decidedly 
unseasonable. Rather fine at the commencement, 
it soon became unsettled, then dull, finally chilly 
withal. Rainy throughout, the latter part was 
exceedingly wet. A constant succession of atmo- 








spheric disturbances, mostly on a small scale, passed 
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over the British Isles from south-west to north- 
east, or from west to east, chiefly causing variable 
winds, changeable weather, fresh gales, and heavy 
rains. A rather severe disturbance appeared over 
St. George’s Channel early on the 19th, and 
rapidly reached the south of Norway early on the 
20th. Another had its centre over the south-west 
of Ireland early on the 25th, was over Edinburgh 
next morning, and far north in Norway on the 27th. 
The mean distribution of atmospheric pressure and 
temperature may be represented by the following 
statement, which refers to extreme position of 
the British Isles to which the Isle of Man is central : 





Mean 








. Mean Difference Difference 
Position. | Pressure. jfrom Normal. —* ‘em Normal. 
eS 
in. in deg. | deg. 
North 29.67 | below 0.18 52 below 3 
South 2.91 | , 10 59 a 
West ced 29.77 14 55 —<— 
East | 29.75 zi sz 3 
Central 29.76 18 | 56 , 4 


The character of the rainfall in these districts 
may be inferred from the following results : 





| Difference 


Rainy Days. from Normal. 


Places. Amount, 

















in. in, 

Wick ... 18 1.92 below 1.18 

Scilly ... 20 3.15 | above 0.95 

Valencia ° 27 5.07 | 0.99 

Yarmouth ... 19 3,20 | aa 1.43 
| 





The general directions of the winds give a resultant 
from west by north, differing little from the 
normal which is west by south. In accordance 
with the stormy character of the month, the atmo- 
spheric pressure was in all parts of these islands 
below the average values; the temperature uni- 
formly below the seasonal means, from 3 deg. to 
4 deg.; and the rainfall in excess of the average 
amount and frequency, except in the north of 
Scotland, where the amount appears to have been 
less than usual. It will be seen from the above 
statements that the defect of pressure was greatest 
in the east, where the excess of rain was also 
greatest ; though, in contrast to this relation, 
nearly the same defect of pressure in the north 
was accompanied with a deficiency of rain. At 
Valencia there were only four days on which no rain 
was measured. At Stornoway on the 7th, 1.15 in. 
of rain fell ; at London on the 12th, 1.29 in. ; on the 
25th Aberdeen, Ardrossan, Mullaghmore and Holy- 
head had over an inch of rain, Barrow as much as 
1.66 in., and Hawes Junction 2.32 in. The highest 
temperature, 86 deg., occurred at Bawtry on the 5th ; 
the lowest, 32.5 deg., at Cirencester on the 28th. 
The synchronous differences of temperature were 
not so remarkable as in the former months. Re- 
ferring to 8 A.M. observations, on the 4th Nottingham 
reported 70 deg., Stornoway only 51 deg.; on the 
17th Dover 60 deg., Nairn 45 deg. ; on the 23rd Hurst 
Castle 64 deg., Nairn 48 deg. ; on the 29th Dover 
59 deg., Nairn 43 deg. The decrease is in all these 
cases from south to north. Thunderstorms occurred 
in various parts on the 23rd and 29th. Bright sun- 
shine was very deficient. Estimated as the percen- 
tage of possible duration, it was during the five 
weeks ending the 29th, 32 in east Scotland and Ire- 
land, 28 in north-east England, 31 in east and central 
England, 37 in south England, 29 in west Scotland. 
25 in north-west England, and 40 in south-west 
England. On the whole south-west England had 
the best of the very. bad weather elsewhere so 
much too prevalent. It may be remarked that 
the mean temperature of the British Islands has 
been below the normal value every month thus far 
of the year, so that, as the mean annual tempera- 
ture varies very little, there is reasonable proba- 
bility that the mean temperature of the remaining 
portion of the year will be above the average, 
which entails also more than the usual prevalence 
of westerly gales. 








THE EXHIBITION OF ELECTRICTY AT 
PARIS.—No. VIII. 

IN our last notice* we began a general review of 
the distribution of the various electric lamps exhi- 
bited in the Palais de 1'{ndustrie, such as would be 
presented to a visitor walking round the place, 
noticing the general arrangement of the various 
installations, and pausing occasionally to examine a 
little more closely any particular form of apparatus 
* See ante, page 241, 








which for the moment arrests his attention, but leav- 
ing at the same time for a future occasion the more 
careful examination necessary to give a detailed 
description, We propose on the present occasion 
to continue that walk through, which will, we hope, 
enable our readers to form that general idea of the 
distribution of the various lights and systems which 
will render more intelligible and interesting the 
description of particular installations. 


‘* SOLEIL.” 

One of the most interesting installations exhibited 
at Paris—interesting on account of the distinctive 
character of both the lamp and the generator 
employed—is that known as the “Soleil” system 
exhibited by the Compagnie Générale Belge de 
Lumitre Electrique, at Brussels. The ‘ Soleil” 
lamp, which is the invention of MM. Clere and 
Bureau, consists of a small block composed of a 
highly refractory clay or other material, which serves 
the double purpose of an insulator and a support to 
a pair of carbon pencils of segmental or semi- 
cylindrical cross section, which pass through holes 
cut through the block and which are inclined to one 
another like the upper portion of the letter V, and 
the electric arc is formed between the lower 
extremities of the carbon pencils, the points of 
which protrude through the lower face of the 
refractory block which is hollowed out for that 
purpose. ‘The above is a general description of the 
“Soleil” lamp, from which its principle will be 
readily understood ; it has, however, several details 
of construction which are ingenious and interesting, 
and of which we shall have more to say. The 
picture gallery at the south-west angle of the upper 
floor is lighted by ten lanterns, each of which con- 
tains two ‘Soleil” lamps enclosed in clear glass 
globes, and the illumination even under so severe 
a test as the lighting of modern pictures is very 
satisfactory. 

LACHAUSSEE, 

The machine by which the “Soleil” lamps are 
worked is an extremely interesting one, and designed 
and constructed by M. Lachaussée, of Litge. In 
this machine the armature is fixed and the magnetic 
field rotates. The latter is produced by two crowns 
of electro-magnets, each containing twelve magnets, 
their free ends being directed towards one another, 
as in the Wilde and Siemens alternate-current 
machine, and their polarities being similarly distri- 
buted; but differing from those machines in the fact 
that these two crowns of magnets are mounted on a 
horizontal shaft which is rotated at a high speed in 
the usual way. In the space between the free ends 
of the magnets is fixed the armature which in form 
is very similar to the armature of the Siemens 
alternate-current machine, but besides its being 
fixed, the coils consist of twelve oval helices of insu- 
lated wire, wound round hollow cores made of thin 
iron rolled up into oval tubes, the air having free 
passage through these cores, keeping the coils 
cool. The machine has many points of resem- 
blance with the Gerard, the principal difference lying 
in the fact that in the latter there is one set of 
magnets revolving between two fixed armatures, while 
in the Lachaussée machine there is one fixed armature 
between two sets of revolving magnets—an arrange- 
ment which in our opinion should possess a higher 
efficiency on account of the more concentrated 
nature of the magnetic field and the more com- 

lete utilisation of the inductive influence of the 
ines of magnetic force. As the current gene- 
rated by the Lachaussée machine is alternating 
in character the magnets are excited by the current 
from asmall direct-current machine, which in the 
installation in the Paris Exhibition is a small-sized 
Gramme machine. We hope to return to this very 
interesting exhibit on another occasion. 

As machines and apparatus are even now con- 
tinually arriving at the Palais de l'Industrie, it is 
impossible without making serious omissions for us 
in these preliminary nofices to adhere to any rigid 
classification of the objects referred to ; we shall, 
therefore, in the course of these articles be com- 
pelled to make occasional digressions in order to 
take up and refer to exhibits which had either been 
overlooked or had not arrived at tke time we were 
treating of the more especial departments of the 
Exhibition to which they correctly belong. 


JUNGERS. 

An important example of one of the new arrivals 
to which we refer, is the very interesting dynamo- 
electric machine of Professor E. Jiingers, of Copen- 
hagen, which in external form is altogether novel 





and peculiar on account of the curious shape of its 
field magnets, which are somewhat C-shaped, rising 
and diverging from the flat baseplate of the 
machine, at an angle of about 45 deg., and curving 
round to meet the armature which is half-way 
between them, so that the axis of their poles lies 
within the same horizontal plane with the axis of the 
armature and with one another ; they are furnished 
with extended pole-pieces like those of the Gramme 
machine, and within the cylindrical space between 
the pole-pieces, revolves a modified form of Gramme 
armature, the most characteristic modification con- 
sisting in the method of placing on the axis in 
order to allow the mounting of a second set of 
four field magnets fixed within the ring, arranged 
radially in two pairs. Each pair of these has a com- 
mon pole-piece fixed opposite to and corresponding in 
angular dimeasions with the corresponding pole- 
piece on the outside of the ring. The cores of the 
armature are therefore surrounded on both sides 
by the inducing magnets, and we have very little 
doubt that a high degree of efficiency is thereby 
attained. Without drawings of this very interesting 
machine it would be impossible to render its con- 
struction clear, but we shall have occasion to speak 
of it again before very long. 
ANDREWS. 

We come now to speak of a very interesting 
and ingenious lamp possessing several features of 
originality whichis the invention of Mr. Andrews, 
and is exhibited by Messrs. Latimer Clark, Muir- 
head, and Co. ‘This lamp belongs rather to the 
category of electric candles than to that of regu- 
lators. ‘The characteristic feature of the Andrews 
lamp is the form of carbon electrodes, which instead 
of being in pencils as in the Jablochkoff candle, 
consist of two thin plates of gas coke about 
2 in. square and in. thick, fixed about 4 in. apart, 
and having between them an insulated plate of 
plumbago +; in. thick and of the same area of sur- 
face as the outer plates, The insulation is of the 
simplest character, consisting of notbing more than 
four little triangles of slate inserted between the 
plates, the whole being held together by the pres- 
sure of the flat spring clips by which the compound 
plate is held in the lamp. With plates 2 in. square, 
the lamp will keep in regular action for about six 
hours, but by increasing the size to 6 in. square and 
the thickness of the outer plates to ,3; in. the lamp 
is capable of burning for a week. The arc is formed 
on the extreme edge of the plates from one to the 
other across the edge of the plumbago, and always 
maintains itself at the highest point, so that in 
action the arc moves slowly backwards and for- 
wards along the upper edge, for as the carbon 
and plumbago are consumed the arc moves to a 
higher point. The use of plates instead of pencils 
will probably remind many of our readers of the 
Wallace lamp,* but the essential difference between 
the Andrews plate lamp and the Wallace in the 
disposition of the carbons is exactly the difference 
between the ordinary arc regulators and the Jab- 
lochkoff candle, or still more analogous Jamin bougie ; 
that is to say, in the Wallace lamp as in the ordi- 
nary arc regulators, the carbon electrodes are placed 
the one above the other in or near to the same axis, 
while in the Andrews lamp, as in the Jablochkoff 
candle, the carbons are placed side by side and 
parallel to one another. ‘The Jamin candle, more- 
over, possesses the still closer resemblance in the 
disposition of its carbons to the Andrews lamp 
from the fact that in both arrangements there 
is an intermediary neutral carbon, the object 
of which is to act in the capacity of what may 
be called an electrical stepping-stone to the arc which 
is formed between the two exterior electrodes. 
A special feature of this very interesting lamp is 
the method by which it is automatically relighted 
should it by any accident become extinguished, and 
by which it is lighted in the first instance. Against 
one edge of the carbon plates, and near to the 
bottom where they are held in the spring clip, rests 
(when no current is passing across the carbons) the 
edge of a little disc of gas coke which is mounted 
upon a light brass arm attached to the armature of 
an electro-magnet, the coils of which are included 
in the main circuit; this maintains a connexion 
between the two carbons as long as no current is 
flowing ; the moment, however, that the current is 
put on the lamp, the arc is established at the point 
where the disc touches the carbon plates, and in 
consequence of the current traversing the coils of 
the magnet its armature is moved. and the carbon 


* See ENGINEERING, vol. xxvii., page 310. 
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disc is drawn away from the carbon plates, the arc 
then runs up to the top of the plates, and is, after 
that, maintained at their highest point. As we shall 
in a future notice describe the apparatus in detail 
we will not attempt to make clear, without draw- 
ings, the very ingenious form of core armature by 
which this carbon lighting disc is set into action, 
except to say that by a special and most ingenious 
construction of the armature, the magnet is rendered 
perfectly independent of the character of the cur- 
rent traversing its coils, which may be equally well 
in one direction or another, or what is perhaps more 
remarkable, is equally efficient with an alternating 
machine as with a direct or continuous current, 

In connexion with this lamp we should be making 
an omission if we did not, in this place, make a slight 
digression from the subject of electric lamps in 
order to state that Mr. Andrews exhibits under the 
name of Messrs. Latimer Clark, Muirhead, and Co. 
an interesting form of dynamo-electric machine 
for the production of an alternating current by 
which his plate lamps are worked. ‘This machine 
is also a new arrival, and indeed at the moment of 
the despatch of these notes from Paris was but half 
put together; we are therefore unable to record, 
from personal experience, any data of the perform- 
ance of Mr. Andrews’s machine, but we understand 
that it has given very good results at the works, 
and that by an alteration of the internal connexions 
it can be used either as a direct or as an alternating 
current machine. Until we place the drawings of 
this apparatus before our readers it will be impossible 
to make its construction clear. We may, however, 
state that the core of the armature is made up of a 
number of discs of sheet iron each having twelve pro- 
jecting teeth around its circumference forming a 
thin square-toothed pinion ; these discs are threaded 
on to a shaft with sheets of asbestos material 
between, so as to form a long cylinder having 
a number of longitudinal ridges projecting from its 
surface; around each of these ridges is wound a 
coil of insulated wire, and the whole armature, which 
thus becomes a smoothed-faced cylinder, is rotated 
in an intense magnetic field produced by two 
vertical electro-magnets, the one above and the 
other below the axis of rotation, and which are 
excited—when the machine is arranged for alternate 
currents—by the current from a separate direct- 
current machine; the magnets are furnished with 
polar extension pieces which embrace and nearly 
surround the armature cylinder. The commutator 
is of somewhat peculiar construction, being so 
arranged that all the collecting brushes, twelve in 
number, are in one line on the upper side of the 
commutator cylinder. 


PACINOTTI. 

In an exhibition of electric lighting apparatus so 
stupendous in extent it would be committing an act 
of injustice to the great pioneers in the scientific 
development of magneto and dynamo-electric induc- 
tion were we not to point out that some of the most 
precious relics of early discoveries, and some of the 
most interesting historical apparatus, are to be seen 
within the Palais de I’ Industrie side by side with the 
giants which have been developed from those early 
beginnings. Thus there are to be seen the original 
apparatus of Oersted, of Ampere, of Arago, and of 
Faraday, and side by side with the simple contri- 
vances by which the latter brilliant discoverer 
obtained and demonstrated the first electric current 
obtained by induction from a magnetic field, is the 
first magneto-electric machine of M. Pixii, of Paris, 
which was exhibited five years ago in the Loan 
Collection of Scientific Apparatus in London, and 
was described by us at the time.* But what is of 
an especial historical interest in the present Exhibi- 
tion is the original apparatus of Signor Pacinotti, 
Professor of Physics in the University of Cagliari, 
which apparatus is known as the Pacinotti machine. 
It is this which is the original type of all, or nearly 
all, the continuous-current machines, and many of 
the alternating-current machines, which have been 
made since. Here is a machine with what is now called 
a Gramme ring armature, which was made in the 
year 1860 and described in the year 1864. In con- 
struction this ring armature is identical with that of 
the Brush and De Meritens machines, having a 
number of iron projections around its circumference, 
between which are wound coils of insulated wire, 
the whole forming a ring which rotates within a 
magnetic field. In the Pacinotti machine the 
armature ring rotates on a vertical axis, and the 
magnetic field is produced by two horizontal polar 





* See ENGINEERING, vol. xxi., page 418. 


extensions of two vertical electro-magnets, the pole- 
pieces embracing a large portion of the circum- 
ference of the ring. It is true that the Pacinotti 
machine was originally constructed for an electric 
motor or engine, but in his description of the appa- 
ratus the author places on meen the fact that it 
can be used equally well as a generator of electric 
currents, In connexion with its surroundings we 
have no hesitation in saying that the Pacinotti 
exhibit, which includes other apparatus embodying 
the principles of more modern developments, is one 
of the most instructive and interesting in the Paris 
Exhibition, and we feel sure that all electricians, 
whether interested in special systems of electric 
lighting or not, must acknowledge that to Signor 
Pacinotti is due the merit of having first devised 
the arrangement, which in so many forms is 
embodied in the electric generators of the present 
day, and that history must for ever give to him a 
niche in the temple of discovery, second in this 
department of applied science only to the great 
names we have already quoted. 


J ABLOCHKOFF. 


The Jablochkoff exhibit is very extensive not 
only in the number and importance of the various 
objects contributed, but on account of the very 
extensive distribution of the lights throughout the 
building. We have already some three years ago 
described the Jablochkoff system,* and on another 
page we publish the first of a series of articles on 
the exhibits now at Paris. There have been consider- 
able improvements introduced in the generating 
machinery, and the candles as at present con- 
structed by the Société Générale d’Electricité, 
although practically of the same dimensions, burn 
for a longer period. The most interesting features 
of the Jablochkoff exhibit consist in an example 
of M. Jablochkoff's new dynamo-electric machine, 
to which we have already referred,} and which 
is constructed to transmit an alternating current 
to thirty-two Jablochkoff candles, and a number of 
Gramme direct and alternating current machines, 
the latter being of both the old and the new 
types, that is to say, those which we described 
in 1878, and the improved form in which the 
generator for exciting the magnets of the alter- 
nating machine is mounted on the same shaft and 
forms an integral part of the whole apparatus. 
Several examples of this machine are exhibited, 
capable of transmitting the currents to four, six, or 
eight candles, and one is shown with the various 
parts separated, showing (1) the framing of the 
apparatus, (2) the fixed Gramme armature, and (3) 
the rotating electro-magnets. Forming part of the 
Jablochkoff exhibits is a very interesting high speed 
steam engine constructed by Messrs. Waral, Elwell, 
and Middleton, of Paris, the shaft of which is con- 
tinuous with that of one of the new Gramme alter- 
nating current machines constructed to illuminate 
twelve, sixteen, or twenty candles. There is also 
another of these machines of the same size fitted on to 
a carriage for military or temporary installations, and 
connected with a small horizontal engine and vertical 
boiler constructed by M. Th. Pilter, of Paris. The 
Société Générale exhibit also a highly-interesting 
collection illustrative of the early history and 
development of the Jablochkoff system, and a large 
collection of Jablochkoff candles of various sizes 
both plain and electroplated with copper or with 
nickel, A very ingenious apparatus, which we shall 
illustrate in the course of our series of articles on this 
important exhibit, is the contrivance for automati- 
cally setting into action a fresh candle when the 
last has become so short as to heat its holder. In 
this apparatus, which is adapted for a set of seven 
candles, when one after burning its time becomes 
nearly consumed, the temperature of the metallic 
holder rises, and a small spring in its expansion 
makes contact against a contact stud. This 
throws into circuit a small electro-magnet, which 
may be at any convenient distance off, and by 
means of a ratchet wheel actuated by its armature 
a small shaft is rotated through a seventh of its 
revolution, by which a radial connecting bar is 
brought down into a mercury trough, and a second 
candle is thereby thrown into action. The consump- 
tion of the second candle similarly sets into action 
the electro-magnet, another bar is brought down 
into contact with the mercury in another little 
trough, and a third candle is thrown into action, 
By this method all the seven candles are suc- 
cessively automatically ignited, and the consumption 
~ * See ENGINEERING, vol, xxvi., pages 63, 125, and 321. 








+ See ante, page 170. 





of the last candle either throws the current off 
altogether or transmits it to the first carbon holder 
which by this time will have been supplied with 4 
new candle, Several rooms at the north-west 
angle of the upper floor are lighted by the Jab. 
lochkoff system with very admirable results, but 
many other parts of the building are illuminated 
by the same system, which, although far from 
being uniform either in fixity or in colour, possesses 
80 great advantages in practical working, and to 
this is due to a great extent its commercial succesg 
during the last three years. 


DEBRUN. 

In a pavilion on the ground floor of the nave igs 
exhibited a quantity of apparatus connected with 
electric lighting devised by M. Debrun, and exhi. 
bited by MM. Debrun and Law, of Bordeaux, 
among which is the Debrun candle, which illumi- 
nates not only the pavilion itself, but several of the 
engines and machines in the neighbourhood, ‘This 
contrivance consists of two vertical pencils of carbon 
placed side by side, with no insulating material, 
except the air, between them. There is nothing 
new in this arrangement so far, but the special 
feature of the Debrun lamp is the automatic method 
by which it relights itself should it by any accident 
become extinguished. This is almost identical with 
the method adopted by Mr. Andrews, which we have 
described above, and consists of a small horizontal 
pencil of carbon attached by anarm to the armature of 
a magnet, so disposed that the moment the current 
ceases to pass through the carbons, the little stick of 
carbon is brought up against the side of the two 
vertical pencils, the arc is established, the igniter 
is immediately drawn away by the action of the 
magnet, and the arc, by the deflection of the currents 
in the carbons on itself, moves to the highest point, 
and maintains itself between the upper extremities of 
the carbon pencils. M. Debrun places two of these 
candles in one globe, and the igniting apparatus is 
so adjusted that one little carbon stick touches its 
corresponding pair of carbon pencils before the 
other connecter (which is attached to the same 
magnet) touches the candle to which it belongs. 
By this ingenious arrangement the time of burning 
of the lamp is doubled, the consumption of the one 
pair of carbons, as in the double Brush lamp,° 
allowing the second pair of carbons to be ignited. 


WILDE, 

The Wilde machine, to which we referred a fort- 
night ago, and which is exhibited in several forms 
by the Compagnie Parisienne d’Eclairage par 
l’Electricité, supplies the light to several parts of 
the building, notably the new grand staircase at the 
western end, and one of the rooms leading out of 
the north gallery. The Wilde candle consists of 
two nearly vertical carbon pencils side by side, the 
one fixed and the other set ina socket attached 
to the armature of a small electru-magnet, and 
which is mounted on a pivot so as to permit of a 
slight rocking motion to its carbon, which can 
thereby be made to touch or recede from the other 
carbon. The connexions of the electro-magnet are 
so arranged that the moment the current ceases the 
points of the carbon pencils are by a light spring 
brought together, thus making contact and estab- 
lishing the arc, but the moment this takes place the 
current traversing the coils of the electro-magnet 
causes the latter to attract its armature, thus 
separating the carbons and adjusting their distance 
apart to the required length of the arc. On the 
new staircase are twelve of these lights enclosed in 
ground-glass globes supported on handsoine cande- 
labra, and in a room leading off the upper galleries 
are a number of highly interesting examples 
of the early machines of Mr. Wilde (to whom is 
undoubtedly due the first conception of exciting the 
magnets of one machine by the current from a 
second and smaller generator). ‘This room is 
lighted by a number of Wilde lamps; there are two 
chandeliers carrying five lights each, eight single 
suspended lights, and two lamp-posts suitable for 
street lighting, making a total number of twenty 
Wilde lights in the room. 


JAMIN. 

The Jamin lamp consists of a Jablochkoff candle 
having three carbons instead of two with insulating 
material between them, the use of the middle carbon 
being the same as that of the plumbago plate in Mr. 
Andrews’s lamp described above. ‘This is the form 
of burner adopted by M. Jamin, but the essential 
feature of his system is that the whole lamp is sur- 

* See ENGINEERING, vol. xxxi., page 83. 
+ See ante, page 217. 
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rounded by a flat coil or loop composed of a number 
of convolutions of insulated wire forming part of 
the main circuit. ‘The effect of the powerful currents 
passing through this coil is to cause a deflection of 
the movable portion of the circuit constituting the 
electric arc, which is thereby elongated and spread 
out like a batswing gas flame, increasing its illu- 
minating surface in one direction, and it is said 

roducing increased steadiness of action. ‘The Jamin 
Fchts form a splendid exhibit. The north-west 
staircase is illuminated by a very handsome chande- 
lier carrying six Jamin lamps enclosed in the charac. 
teristic egg-shaped opal globes, which are always 
employed in this system, and on each of the land- 
ings of the staircase is a handsome bronze figure 
carrying asingle Jamin light, making eighteen lights 
in all. Leading from the top of the staircase is a 
very handsomely furnished drawing-room lighted 
with four pendent lamps and six brackets, while a 
billiard-room most elaborately decorated is lighted 
with five chandeliers and four bracket lights, all 
illuminated by the Jamin system. A very interest- 
ing installation is to be seen under the gallery 
among the machines, which consist of sixty Jamin 
lights, which it is stated absorb no more than 20 
horse power when burning together at the highest 
power, ‘There are other Jamin lights in the 
building, and the total number is upwards of one 
hundred. 

WERDERMANN. 

The Werdermann system* is represented by a 
number of lamps, and one of the most popularly 
attractive of the upper galleries is a very beautifully 
furnished dining-room with a table completely laid 
for desseit, and illuminated by a central Werder- 
mann light, and several others distributed around 
the room. The small theatre is also lighted by 
Mr. Werdermann’s system, six lights being used 
for the footlights, and the space corresponding to 
the auditorium being illuminated by a very hand- 
some chandelier carrying twelve lights of the same 
system. 

In this notice we have not by any means 
exhausted the lamps and lighting systems at the 
Paris Exhibition, although we have exhausted the 
space at our disposal; we hope, however, in our 
next issue, to conclude this general survey, and to 
refer to some other matters of equal importance in 
connexion with this most important and interesting 
exhibition. 


‘NOTES. 


BatTery CARBON. 
A USEFUL metho of preparing cheap carbon poles 


for voltaic batteries has been devised by M. Mauri. 
It consists in taking finely powdered graphite 
mixed with an equal weight of sulphur free from 
carbonate, and heating the mixture in a crucible 
until all the sulphur is fused. The temperature, 
however, should not be raised over 200 deg. Cent. 
When the mass is fluid it is poured into a suitable 
mould of metal, and a stout copper wire is inserted 
to serve for an electrode. When the mass is cool 
and solid it is ready for use. Its conductivity is 
practically as good as that of the best retort carbon, 
and as it is more electro - negative than simple 
carbon, the electromotive force of the cell is 
higher. By increasing the proportion of sulphur 
in the mixture a highly resisting composition may 
be obtained which can take the place of copper or 
platinum silver coils for telegraphic or electric 
lighting purposes. 
DEMAGNETISING WATCHES. 

An ingenious apparatus for demagnetising watches 
or other small tools has been invented by Mr. 
Hiram 8. Maxim, of New York, the well-known 
inventor of an incandescent system of electric 
lighting. As the time-keeping qualities of watches 
are frequently impaired by the wearer coming 
near a dynamo-electric machine, the spread of 
these generators will probably give rise to a dis- 
tinct necessity for the new demagnetiser. The 
principle of the apparatus consists in subjecting 
the magnetised watch to rapid alternations of 
magnetism, while gradually withdrawing it further 
and further awayfrom the changing poles of the 
magnet which it is exposed to. At last the distance 
becomes so great that the final reversals of 
magnetism are inappreciable. This is effected by 
means of a bar electro-magnet mounted on a 
vertical axis which gives it a rotation in a hori- 
zontal plane. The watch is placed in a small 
pocket which is revolved by means of pulleys in 





* See ENGINEERING, vol. xxvii, page 502. 








an ever-changing vertical plane in front of the 
rotating poles of the magnet. At first the watch 
is brought very close to the shifting poles of the 
magnet, then gradually withdrawn. This is accom- 
plished by mounting the watch-pocket on a car- 
riage traversing along screw shaft, which is turned 
by hand. In fact the turning of the shaft handle 
operates the whole machine, rotating the electro- 
magnet, revolving the watch in front of the magnet 
poles, and at the same time withdrawing it to the 
verge of the magnetic field. Watches quite disabled 
by magnetism can in a short time be entirely 
righted by this apparatus. 


Tue Great NorTHERN EXtTBNsIon. 

The Great Northern Railway has in progress 
several very heavy extensions. Its lines and works 
in course of construction include the Tilton and 
Leicester Railway, on which already over 322,000/. 
have been spent, the Halifax, Thornton, and 
Keighly line, which has cost already over 339,000/., 
and others. In addition to this the great joint line of 
the Great Northern and the Great Eastern has up 
to the end of last June cost 226,000/., and there are 
other very costly lines partly owned by the com- 
pany. Very great rapidity has been shown in the 
last-named line—the sum expended during the past 
year having been not less than 119,000/., and it is 
possible that with a continuance of that rapidity 
the section from Spalding to Sleaford will be ready 
for opening by the end of the year. Others of the 
lines in progress are hastening on, as will be seen 
when it is said that last half-year 175,000/. were 
expended on the lines in progress, and that in the 
half-year now entered upon it is estimated that it 
will be needful to expend more than 225,000/., but 
of this 100,000/. is for works, the power to make 
which has been acquired in the session that is past. 
It is expected that the Leen Valley line will be 
speedily opened, and with that and the progress on 
the other two works named it may be conclusively 
stated that the capital expenditure of the Great 
Northern Railway ought to materially decrease. 
For the last half-year the expenditure was 540,011. ; 
for that now entered upon the estimate was 
525,000/. ; and for future half-years it is 1,099,000/., 
so that the rate of expenditure must fall. In its 
Derby and Stafford, its Yorkshire, Leicester, and 
other lines recently completed or in course of com- 
pletion, the Great Northern Railway has sunk 
4,200,000/., and the end of the present year should 
see with the lines now open and those that are then 
expected to be completed, the bulk of this made 
productive. 


Tue History OF THE SCREW PROPELLER. 

The erection of a monument to Sauvage, who is 
believed to be the first to have practically applied 
the screw propeller to the driving of ships, has 
given rise in France to a discussion of the true 
history of the propeller, and the interesting fact 
has been elicited that it was actually applied on a 
small scale by Leonardo da Vinci about the end of 
the fifteenth century. That great artist and 
engineer endeavoured all his life to find a means 
of flying ; and though his admirable studies on the 
flight of birds are well known, few are aware that 
he invented several apparatus for elevating man 
above the ground and wafting him through the 
atmosphere. All these solutions of the aérial 
problem are independent of the principle of levita- 
tion, and aim at realising flight by apparatus 
heavier than the air. Amongst these numerous 
plans, which can be seen in the Codice Atlantico 
deposited in the Ambrosian Library of Milan, and 
also in the volumes belonging to the library of the 
Institute at Paris, there is the design of a large 
screw destined to turn round a vertical axis, beside 
and below which are written some notes in Italian 
to the effect that the thread of the screw should be 
of iron wire stiffened with light supports, and 
covered with linen cloth having its pores stopped 
with gum. According to the author, when this 
screw is rapidly turned, it mounts into the air. 
The design is a very rough one, but it is perfectly 
clear, as may be seen at page 401 of the Comptes 
Rendus for August 29th. We see, therefore, that 
Leonardo da Vinci in all probability invented the 
screw propeller, and first applied it to aérial loco- 
motion, thereby anticipating M. Tissandier in his 
recent application of the same device to a balloon 
by means of stored electricity. The latter employs 
bamboo for the framework of his screw, and 
curiously enough the Italian philosopher also sug- 
gests the use of long stout reeds. Moreover, on 
consulting the Saggio delle Opere di Leonardo da 








Vinci, published at Milan in 1872, M. Govi finds 
that that universal genius had studied the effort 
exerted in striking the air with plates of a given 
size, and also invented the well-known parachute, 
of which a rough design is given, showing the 
figure of a man clinging to it. 

Tue Rattway Couiision at Bow. 

The serious railway accident which occurred near 
Bow on the Great Eastern Railway on Saturday 
last, formed the object of a coroner’s inquiry which 
was held on the 6th inst., and the investigation is 
concluded, except for the Board of Trade report, 
which will not appear for some weeks. The inci- 
dents connected with the accident are very simple. 
On Saturday morning a train of empty carriages, 
fitted with the Westinghouse brake, left Fenchurch- 
street to go to Stratford ; on arriving at a point 
between the Gas Factory and Bow signal-boxes, 
the driver of the train found himself pulled up, 
by the brakes having been put on. About three 
minutes later a train from Forest Gate ran into 
the standing train, and a collision ensued in which 
the driver and fireman of the Forest Gate train 
were killed. As was pointed out by the coroner the 
accident was caused by the Forest Gate train having 
been allowed to proceed when the line was not clear. 
The man at the Gas Factory signal-box, who gave 
his evidence in a remarkably clear way, admitted 
that he had made a mistake, and signalled the 
the Forest train to proceed, under the impression 
that he had already received “line clear” from 
Bow-road signal-box. The interesting feature in 
the accident lies in the connexion of the Westing- 
house brake with it. The train had left Fenchurch- 
street with the air reservoirs under the carriage 
charged, and they contained sufficient air to work 
the stoppages to Stratford. Two stops had already 
been made, before some one put the brake on at 
the point of the collision. This is clearly proved 
by several facts. When the driver found the brakes 
were on he got down and released them, which he 
could not have done had they leaked on, as in that 
case they could not have been released until all the 
air in the reservoirs had been discharged, and there 
were 45lb. pressure remaining after the collision 
which again set the brake. Indeed only one cause 
would have made the brakes go on of themselves— 
the fracture of a pipe or coupling—and that this 
did not take place is shown by the 451b. on the 
pressure gauge. The leakage valve attached to 
the brake entirely prevents its application through 
ordinary leakage, and the brake must have a sudden 
diminution of pressure applied before it acts. That 
this reduction of pressure was applied is evident, 
but by whom, remains to be seen. We think that 
the jury did right in returning a verdict of death 
by misadventure, and also in criticising strongly 
the dangerous practice of running engines with 
the tender first. 


A New NortTuern Ratiway. 

One of the most interesting of the projects that 
are spoken of in the north of England for the next 
session of Parliament is that for a new railway 
from Middleton-in-Teesdale to Alston. The Tees 
Valley Railway, it may be said, was incorporated 
in 1865, and its line is comparatively short, running 
from that of the North-Eastern Railway at Barnard 
Castle to Middleton-in-Teesdale. The authorised 
capital of the little line is about 82,600/., and the 
North-Eastern Railway, which works the line, sub- 
scribed part of that capital, and may be said in a 
measure to control the little railway. It has not 
been a very remunerative one—recent dividends on 
the ordinary capital having been at the rate of two 
and two-and-a-half per cent. per annum. It termi- 
nates just before the lead-mining district of Tees- 
dale is entered upon, and it has now been suggested 
that it should be extended through that district to 
the termination of another branch of the North- 
Eastern—that at Alston. The district that would 
be traversed is stony and generally sterile, but 
one in which there has been long a working of lead 
mines. The line would traverse also a tract to which 
as far as High Force and Cauldron Snout, plea- 
sure seekers and tvurists resort, so that it is not a 
wholly uninviting country. It isnow being surveyed, 
and as the North-Eastern Railway is pledged to aid 
in some way an enterprise that would give it a new 
route from the east to the west, there is some pro- 
bability that it may be at least brought before 
Parliament. The Tees Valley Railway has over- 
come the early difficulties of companies, and it is 
slowly taking up a better position. Its dividend, 
though still small, has in the last year or two 
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improved, and there can be no doubt that it will 
further improve, for it is lines like it that feel 
most markedly the depression in the country, and 
that slowly improve with improving trade. Whether 
that little company will be able to carry out a 
scheme which is to it one of magnitude remains 
to be seen, but it should command the aid of its 
wealthy and powerful neighbours in giving railway 
accommodation through a sparsely populated district 
to two important sections of the country, and in 
forming what is claimed will be the quickest 
method of transit between the great iron-making 
districts of Scotland and Cleveland. 

SEPARATION OF MINERALS OF EQUAL SPECIFIC 

GRAVITY. 

It is now generally admitted, that in separating 
ores of various descriptions from each other and 
from the adhering gangues by means of water, it 
is the specific gravity of these substances, when 
reduced to equal sizes, that causes their final 
separation. For, when subjected to a current of 
water upon an inclined plane, the heavier substances 
will be deposited at its top, while those of less 
specific gravity will be swept away, as is the case 
in washing ores upon buddles or trunks ; or when 
dropped in a column of water, the heavier ore will 
fall quicker to the bottom, while the lighter stuff 
is kept in suspension for a longer time and settles 
down more slowly; as is the case in jigging 
machines. Whenever there are two substances of 
equal size and specific weight such a separation 
cannot, however, take place, because they will 
always be moved with equal speed. This happens 
for instance with the sulphide of zine or blende, 
and with the sulphide of iron or iron pyrites ; 
for both ores have about the same gravity. As a 
mixture of them has very little commercial value, 
and a separation by means of water is not prac- 
ticable, other processes have been invented for 
this purpose. Thus magnets have been used for | 
the extraction of the pyrites, after it has been} 
converted into magnetic iron pyrites by roasting | 
of the ore mixture with an addition of carbo- | 
naccous substances. Another process, which is | 
still more simple and efficient was lately devised | 
by director F. Biittgenbach, of the Lintorf Lead | 
Mines, near Diisseldorf. The very productive lodes 
of these mines yield a mixture of lead ore, galena, 
iron pyrites, and blende, accompanied by quartz, 
limestone, and bituminous shale. Upon the very 
perfect machinery of the Lintorf ore-dressing mill 
all other substances are thoroughly separated from: 
each other, with the exception of certain sizes 
of pyrites and blende, which are too small for 
hand picking. As the specific weight cannot be 
utilised for the separation of these, Mr. Biitt- 
genbach has hit upon the excellent idea to make 
the differences of cohesion in the two minerals 
available for their separation ; for blende is much 
softer and can be much easier crushed than pyrites. 
For the purpose Mr. Biittgenbach employs the 
Vapart centrifugal disintegrator, the reducing 
action of which can be so nicely regulated that the 
blende can be reduced to sand, and the pyrites left 
intact. The first trials with a Vapart disintegrator 
No. IL, showed that with 600 revolutions a minute 
the pyrites was too much broken up, the same 
happened with 450, but with 225 too much 
blende remained unbroken, while with 325 revolu- 
tions the blende ore was almost perfectly reduced 
to fine sand and the grains of pyrites, 10 mm. 
or 6 mm. in size, kept their volume, so that 
both could be easily separated by simply passing 
them over a sieve. This simple operation is a great 
commercial success, as it enhances the value of a 
substance which was almost valueless because it was 
too poor for an ore of zinc, and too impure for the 
burning kilns of chemical works. The blende sand 
which contains from 50 to 55 per cent. of zinc, is 
now worth about 4/. a ton, and the grains of pyrites 
separated from it sell easily at 12s. a ton. The 
process answers equally well for all sizes, from 
25 mm. to 4 mm., and one Vapart apparatus is 
capable of separating from 2} to 3 tons an hour. 








FOREIGN TECHNICAL LITERATURE. 











Tur Bulletin de Statistique et de Legislation comparée 
for August gives a table of the French exports and 
imports during the first seven months of 1880 and 
1881. In the present year the total value of the manu- 
factures imported was 431.489,000 francs, against 
exports of the value of 1,072,177,000 francs, The imports | 
in this class show a considerable increase over those of | 
last year, whilst the exports are considerably less, 


The Révue Maritime et Coloniale (Paris, August) con- 
tains a long article by Captain Cavelier de Cuverville on 
the progress in marine artillery between 1855 and 1880. 
The subject is gone into in a very thorough and practical 
manner, the writer being evidently well acquainted 
with the subject. All the new guns which have been 
introduced during that period are described in their 
proper chronological order. 





Giaser’s Annalen fiir Gewerbe und Bauwesen (Berlin, 
September 1) states that the electric light is being 
employed successfully at the Mathilde Colliery in Upper 
Silesia. It was fitted up by Siemens and Halske, of 
Berlin, who have also lately constructed a similar system 
at the Konkordia at Zabrze. Owing to the reduction 
which this firm has made in the price of the carbons, it 
is believed that the maintenance of the light will be very 
cheaply effected. 

The same paper publishes a list of the firms employ- 
ing or preparing to employ the Thomas-Gilchrist dephos- 
phorisation process, from which it appears that forty 
firms in Europe and America have adopted it, fifteen of 
these having constructed entirely new works for the 
purpose. 





The Deutscher Submissions-Anzeiger (Berlin, 31) says 
that, although at the present time the German iron 
works are well supplied with orders, it cannot be 
expected that the demand for home consumption will be 
maintained at the existing rate. What manufacturers 
must look to in the future is an export trade, and their 
chief customer in the past—America—is likely to take 
less and less German material each year. Russia, 
owing to the customs tariff, is taking but little from 
Germany ; but the countries in the east of Europe are 
regarded as furnishing a market open to her goods, 
although a severe competition will be encountered from 
England, whose merchants have a very firm hold there, 
Spain and Italy have, since the commencement of the 
year, taken 100,000 tons of rails from German makers, 
and this demand is considered likely to continue. 


The Giornale dei Lavori Pubblici (Rome, August 31) 
describes the Belpaire carriages which have just arrived 
at Turin, constructed for the economical service between 
Turin and Chieri, and Venice and Treviso, by the 
Société Anonyme des Ateliers de Conatruction a Malines. 
Each train on this system is composed of two carriages. 
The first consists of the locomotive, a goods-van, and a 
third-class carriage ; the second is a composite first and 
second-class carriage. The former is about 40 it. long ; 
it has six wheels, of which four support the locomotive, 
and two are at the other end of the carriage; the boiler 
is placed across the vehicle, and the engine is under it, 
between the first two pair of wheels, while the water is 
in a large reservoir under the body of the carriage, 
between the second and third pair of wheels. Every- 
thing necessary is conveniently placed within easy reach 
of the driver. The third-class carriage will contain 50 
passengers, seated on four longitudinal benches. A 
hinged platform allows passage from this to the second. 
The latter is divided into first and second-class com- 
partments, elegantly and comfortably furnished, accom- 
modating 16 and 30 passengers respectively. 





Under the heading of ‘‘European versus American 
Work,” the American Manufacturer (Pittsburg, August 19) 
quotes a paragraph from the Grocers’ Criterion, in which 
it is said that American manufacturers are far behind 
those of the Old World. The sole idea of mechanics and 
tradespeople is to get as much as possible for as little as 
may be; articles are thrown together, and decorated to 
give them an attractive exterior, without regard to 
strength or finish. The Government does all it can by 
imbecile legislation and penny-wise policy to crush out 
excellence. Americans always do everything in a hurry. 
To this accusation the Philadelphia Enterprise has 
replied, denying it in toto, asserting that, not only 
will Americans not buy many descriptions of goods of 
European make, but that in some cases articles which are 
rejected as not good enough for sale in America, will sell 
in European countries at a higher price than the best 
quality of native manufacture. (Both these statements 


are partially true, but neither represents the exact state of 


the case.) The writer goes on to prove his statement by 

saying: “Even the machinery in the English armouries 

isof Yankee make. The printing-presses of the great 

oe are American, slightly altered, and dubbed 
‘alter.” 





The Zeitung des Vereins Deutscher Etsenbuhnver- 
waltungen (Berlin, August 29) states that an important 
discovery of petroleum has been made in Maramaros, in 
Austro-Hungary. The district has already been tho- 
roughly proved, and a company has been formed for 
working it on a large scale. The chief director of 
the Nord-Ostbahn has promised to the promoters power- 
ful support in the name of his company. 

The locomotives on a branch of the Trans-Caucasian 
Railway are entirely fired with mineral oil—either with 
the natural oil as it springs from the wells, or with the 
residuum obtained during the distillation of petroleum. 
Several other Russian railways haye been making trials 








of the system, and two of them (the Baltic and the Zar- 
skoe-Selo railways) have decided that it is much cheaper 
than wood. As the wells in the neighbourhood of Baku 
are believed to be of great importance, the development 
of this new use for the product will probably lead to the 
thorough working of the district. 

The issue of September 2 gives-statistics of the lines 
belonging to the Association of German Railways in 
1879, from which we extract the following : The average 
profit of the whole of the companies during that year 
was 4.22 per cent., against 4.29 per cent. in 1878. ‘The 
total number of accidents was 3781; 746 persons wore 
killed, and 2801 injured. With the exception of 54 
killed and 439 injured, these casualties are said to be 
owing to the carelessness of the individuals themselves, 
Seventy-eight locomotive and tender, and 158 carriage 
and wagon axles were broken, resulting in 43 accidents, 
against 59 and 123 respectively, causing 58 accidents, in 
the previous year. An immense increase took place 
in the number of broken tyres; the whole being 6463 in 
1879, against 3792 in 1878, and the consequent accidents 
163 and 96 respectively ; 3182 rail-breakages resulted in 
15 accidents in 1879, against 2571 breakages, and 17 
consequent accidents in 1878, 

With the object of opening up a market in North Italy 
for German coal (Saarbriick and Westphalian), on the 
completion of the St. Gothard Railway, a new through 
German and Italian coal tariff is in course of preparation. 
The aim is to compete with English coal, which has at 
present the greatest hold on the Italian market. In 
Milan best English coal costs 40 fr. to 45 fr. per ton ; and, 
as it is believed that under the projected arrangements 
between the St. Gothard Railway, the Swiss Central Rail- 
way, and the German railways from the coal district to 
Basel, the freight will not exceed 31 fr. to 33 fr. per ton, 
the advantage in price will be considerable. 








THE INFLUENCE OF BAROMETRIC 
PRESSURE ON SPRINGS. 
Influence of Barometric Pressure on the Discharge of 
Water from Springs.* 
By BALpwin LaruaM, M. Inst. C.E., F.G.S., F.M.S., &. 
Tue author of this paper mentioned that it was alleged, 
by some of the long-established millers on the chalk 
streams, that they were able to foretell the appearance of 
rainfall from a sensible increase in the volume of water flow- 
ing down the stream before the period of rainfall. He had, 
therefore, undertaken a series of observations to investi- 
gate the phenomena, and he found, in setting up gauges on 
the Bourne flow in the Caterham Valley, near Croydon, in 
the spring of this year (1881), and selecting periods when 
there was no rain to vitiate the results, that whenever there 
was a rapid fall in the barometer, there was a corresponding 
increase in the volume of water flowing, and with a rise of the 
barometer, there was a diminution in the flow. The fluctua- 
tions in the flow of the Croydon Bourne due to barometric 
ressure had at one period exceeded half a million gallons per 
y- The gangings of deep wells also confirmed these obser- 
vations ; for where there was a large amount of water held 
by capillarity in the strata above the water line, at that 
antel of the year when the wells became sensitive and the 
flow from the strata was sluggish, a fall in the barometer 
coincided with a rise in the water line, and under conditions 
of high barometric pressure the water line was lowered. 
Percolating gauges also gave similar evidence, for after per- 
colation ceased and the filter was apparently dry, a 
rapid fall of the barometer occurring, a small quantity of 
water passed from the percolating gauges. The conclusion 
arrived at was, that atmospheric pressure exercises a 
marked influence upon theescape of water from springs. 
The increase in the flow of the water was attributed to the 
expansion and escape of the gases held by the water under 
low barometric pressure which cause the water to escape 
more freely, while with high barometric pressure there 
was a condensation of the gases which led toa retardation 
in the flow. 








Tue Danuse.—A large rock is about to be blown up in 
the Danube, near Krems. At present Krems frequently 
suffers from inundations occasioned by the irregular course 
of the river. 





IRon AND STEEL Cars.—The following report was pre- 
sented at a recent meeting of the American Master Car 
Builders’ Association: ‘‘ Although the past year has been 
one of great activity in car construction, we are not able 
to report rapid progress in the substitution of iron for 
woe ov steel for iron in the building of cars. The over- 
whelming desire for ‘ cheap cars’ seems to blind the eyes of 
the railway officials to the fact that the sudden increase 
of load in freight cars from ten to twenty tons has changed 
many of the conditions of freight transportation. The car 
that did very well to carry ten tons (the load for which they 
are planned) prove unable to carry twenty tons, and are 
being crushed out of existence. Wood that served well the 
pee with ten tons of load is insufficient to bear the 

ammering of twenty tons. The problem is forced upon 
us whether we will or not; we must consider the question 
of this substitution, and that very speedily. ‘here is 
another item in this question important to consider, and 
that is the rapid stripping off the timber supply of all 
kinds. Experts tell us that the consumption of American 
timber in 1880 amounted to 20,000,000,000ft. The vast- 
ness of this quantity the broadest mind cannot at all 
comprehend. When the yearly consumption was one-tenth 
of what it now is, our fathers feared a famine of wood.”’ 


* Abstract of “paper read before Section C (Geology), 
British Association meeting, York. 








ENGINEERING. 











APPLICATIONS F FOR PATENTS DURING THE WSEK ENDING 
SEPTEMBER 5, 1881. 
In the Cases of Inventions communicated from Abvead | 


“ENGINEERING” ILLUSTRATED PATENT RECORD. 


CompiLep By W. LLOYD WISE. 








the Names, &c., of the Communicators are given in| 
Italics after the Applicants’ Names. | 


Nos. 
Dates 





and 
oS. | 








NAMES, &o. 
OF APPLICANTS. 


1381 
Aug 


30 
3763 


3764 


J. K. Starley, Coven- 
try. 
J. K. Starley, Coven- 


try 
3765 | F. R. Lanier, Mem- 


phis, U.8.A. 
3766 | W. H. Cutler and J. 
Chapman, Eton, 
3767 | J. H. Fox, Farn- 
boroug 


3768 | Morgan- a Brown. Gas- 


1769 
S770 


8771 


3778 | 


a 
one 


3775 
na | 


aan 
oie | 


3785 


3395 
68U6 
637 


8808 
3809 





sett and Fisher. 


E. A. Smythe, London. 
J. P. Power, London. 


A. Banks, Birming- 


am. 
772 | A. Gutensohn, Lon- 

| don, 

Lake. Haslett. 

| Clark, Harris, 

Dunn. Miller. 

Pitt, Woodford, 

| Pitt. Starr. 

W. Legzott, Brad- 

| ford. 

| A. B, Joy, Ilkley. 

J. E. Munson, New 
Yor 

Abel. AHanswirth & 
Kiipfer. 

J. White and J. 


Asbury, Coventry. 
Johnson. Perret. 


E. Grube, Bary. 
J. Alexander and A 


McCosh, Gart- 
sherrie. 
J. J. Butcher, Gates- 
head. 


H. Wilkinson, Stam- 
ford-nul. 

J. 38. Dowaing, Bir- 
minghsm. 

Barlow. Welter. 


Laks, Strohm. 
Barlow, oguet. 
C. W. Siemens, West- 
minster. 
Milis. Smith 


Gelpeke. 
J. Wolff, Salford. 
| Mills 
fe! pek 


and 
Smith and 
. Collamore and 


D C. "Foster, Hull 
L. Dove, Londoa. 


W. Crookes, London 


J.R. Oldham, Sunder- 
land. 

J. Chisholm and J. 

Clegg, Oldham. 


G. F. Rendall, Lon- 
don. 
Lake. Sond. 


Jensen, L£dison, 


J. Humpage, Bristol. 

Boult. G/eason 

A. W. Gillman and 
8. Spencer, South- 


wark 
Abel. 


‘Ader. 
Abel. La Société 
Généraie des Tele- 
phones, 


T. Le Poidevin, G@hern- 
sey. 
H. Hall, London. 





Late. Jonson and 
Johanson. 
| Benson. Fenchers, 


| E. K. Dutton and J. 
Holding, Manches- 


ter. 
H. and B. G. Simpson, 
Sheffield. 


ABBREVIATED TITLES, &c. 


Driving velocipedes. 
Velocipedes. 
suewag cotton seed and treating | 
Preventing the waste of water. | 

| 


Steam engine for pumping, pro- 
pelling — c. 

Automatic electric railway signal- 
ling apparatus. (Complete speciji- | 
catton), 

Propelling velocipedes. 

Issuing and recording the number 
and prices of tickets. 

Production of voltaic electricity. 


enone = from the surface of 


a ~y -y- 
or on, tooth-brushes, and 
“a toilet articles. 
— = attachments for sowing: 


self - levelling berths. 
specification ), 
Sapeeee nail blank forging ma-| 


Hand pieces for dental engines, and 
operating tools therefor. (Com- 
plete specification), 

Actuating and opening 
sashes. 

Conversion of animal energy and 
gravitation into rotary motion. 
Selecting devices for coutrolling|| 
type-setting machines, &:. 

plete specification). 

Compounds for hardening, soften- 
ing, tempering, and improving | 
the quality of steel, and for 
facilitating the welding thereof. 

Velocipedes. 


(C omplete| 





window 


| 


(Com- || 


Furnaces. 


Shedding apparatus for looms. 
Obtaining products from blast fur- 
nace and other gases. 


~— motor engines, and starting 
ame 

Ve dec ipedes. 

Inokstands, lettar-scales, desks, &c. 


Machine for stentering, stretching, 
and drying fabrics. 

Insulation of electrical conductors. 

Preparing vegetable matter. 

Manufacture of steel, and furnaces 
therefor, &c. 

M ie of articles of india- 
rubber, & 

Dyeing oa printing textile fabrics, 


&eo. 
Manufacture of brushes. 
Lenses for use in pavement lishts. 


Bottle-washing machines. 

Heating or boiling water by means 
of gas or oil burners. 

Electric lamps. 


Steam boilers. 
Males for spin ning. | 
Stands for bottles, &c. | 


Sewing machines. | 

Commutators for dynamo or mag- 
neto-electric machines, ap- 
plicable to other electrical contact 
surfaces. 

Velocipedes. 

Rotary grain meters. 

Drying rice, &. 


Conveying sound from theatres by 
telephonic transmission. 

Apparatus for and arrangement of 
telephonic exchanges. 


Moulding bricks. 
Tiles for lining or facing walls. 
fransmitting secret messages by 


electro-magnetic telegraph. 
Forming joints of tin or sheet-metal 








vessels. (Complete specification. 
Loom pickers, and manufacture 
thereof. 
Stay busks. 


Nos. | 
and 
Dates, 





Sept. 2 


3816 
8817 


| $818 


3819 
3820 
3821 
3822 
3823 
3824 
3825 
3826 
3827 
3828 
3829 


8830 


3831 | 


3832 


3835 | 


| 8836 


| 3837 
| 3838 


8839 
3840 
3841 
3842 
3843 
3844 


| $845 


3846 
Sept. 5 
3847 
3848 
3849 
3850 


3851 


| 3852 
|| 3853 
| 3858 


8855 
3856 


| $857 


3858 
8859 


3860 


GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 
For Particulars, see Corresponding Numbers in Lists 


No. 


1881 
2826 





2976 


2980 
2982 


2994 
3014 
3272 


NAMES, &. 
OF APPLIOANtS, 


L. McIntyre, Glasgow. 
A. - Liver- 


pool. 
Mewburn. Post, 
J. ee. Barrowfield, 


F.G. Pearson, Dudley. 
A. L. Fyfe and J. 
Main, London, 
A. Tubini, Middlesex. 
Wetter. Cruveilier. 
Wetter. Jennings, 
W.C. Stiff, Birming- 
m. 
E. L. and M. A. Dietz, 
Oakland, California 
Abel. Bukofzer, 
“3 Merichenski, Pop- 
£. 
W. Powrie, Camber- 
well. 
J.P. Brougham, Inver- 
ness. 
A. B. Crees, Ilminster. 


Lake. Haas and 
Recker, 

la E. Lucas, London. 

Thompson. Whit- 
taker. 

J. M. Wilson, Miles 
Platting. 


L. Mclutyre, Glasgow. 


Wetter. Hardouin, 
C. Neil, Sheffield. 
Abel. Godiillot. 

C. Colwell, South- 
town. 

F. J. Gardner, Bir- 
mingham 

8. Tweedale, Accring- 
ton 

R. Peyton, West 
Hampste 

Clark. a 
Clark. 
Co, 
Clark. Lanquetin, 


W.N. 5 and 
a . Lister, Old- 


J. aeiake, 
ter. 
J. Archibald, Ken- 


Aupécle and 


Manches- 


Badische 
and Soda 


sington. 
Johnson. 

Anilin 

Fabrik, 
8. Pettit, Windsor. 


F. Catlan, Cardiff, 
J. Chatwin and H. 
Shipway. 


B. Norton and C. 


Turner. Norton- 
thorpe. 
W. J. L.Hollis, London, 
Thompson, Neuhaus 


and Henniges. 
C. Le Sueur, Paris. 


Wetter. Wheeler, 
a6 Uk Angstrom, 
wn -kholm. 


H. Squire, London. 


ABBREVIATED TITLES, &0, 


6 


Condenser and feed-water heater. 
pressors. 


peas oe. P 
e egs or vessels for containing 
paints, & 


» ZC. 
Facing or enamelling certain kinds 
of bricks or‘tiles. 
Electric lamps or regulators. 


Electric lamp or regulator. 

Preserving and trausporting eg; 

Utilising the volatile products zen 
poe from coffee-beans whil 


casted. 
Bale ties or bale fastenings. 
Dust pans. (Complete specification), 


Machinery for the manufacture of 
ruched, kilted, or pleated fabrics. 

Apparatus for raising and lowering 
gaseliers and chandeliers, &c. 

Damping apparatus for litho- 
— Printing or other ma- 


Machine to ‘to be used in the prepar a- | 

on 0; 

Mode of and "apparatus for milking 
cows. 

— or ins wire upon annu- 

armatures for electro-mag- 

& or magzeto-electric appa-| 
ratus. | 

Valves or regulators. } 

Faucets or taps, useful where two 
varieties of liquids have to be 
drawn in varyiug proportions. 

Apparatus for planing and finish- 
ing wood or other material. | 

Apparatus for condensing steam, 
heating feed-water, and sepa-| 
rating air, gases, aud other mat- 
ters therefrom. 

Hoists. | 

Ratchet braces. | 

F.rgrat2s for burning dense and fila- | 
mentous or fibrous fuel. } 

Protecting locomotive engines and 
trains from damage by collision. 

Machine:y for mincing meat and 
other substances. 

Shuttles for weaving. 


Constructioa of metal bedsteads. 








and salts of zinc. — 
Apparatus for moulding bottles. 1] 


Manufacture of salts of soda and | 


magnesia. | 

Bottles or receptacles for aerated || 
and other liquids, and appliances || 
for opening same. 

Steam geuerators. 


Nosebags for horses, &c. 


Preparing colouring matters suitable | 
for dyeing and printing. 


Detaching or disengaging ships’ 

Maing heels for boots and shoes, 

olsbe holders. 

Making clouded, flaked, or spotted 
yarn. 


Lubricants. 

Manufacture of artificial fuel from 
slack, small coal, &c., and appa- 
ratus therefor. 

Perpetual electro-magnetic motor. 

Apparatus for lighting. 

Apparatus for self-massage. 





Pianofortes. | 





Applications for Patents, \| 




















I.—Announced September 2. I} 
— | 
| 
Name. No. Name. No. Name. | 
1881 1881 } 
Johnson 3348  Smethurst, 3500 | Haddan 
and Spon, | 3360 Christie. (Paquet & 
Thompson 3490 | Thompson Guidon). 
(Seltsam). (Van 3502 | Pendred. | 
Mackie. Bunnen). 3504 | Meihé | 
Woolnough | 3492 | Taylor, |  (Hoesch) HI 
and Kings- | 3494 | Richards andj 3506 | Aytoun. \| 
ford, Fairhurst. | 3508 | Farquhar. || 
Pool. 3496 | MacMillan. 3512 | Redmayne. } 
Smith. 3498 | Haidan 3514 | Lake (Litch- 
Johnson (Meurice). Jield and 
(Rennyson). Renshaw). 
! 


Manufacture of salts of magnesia || 3¢: 




















































No. Name. No. | Name. No | Name 

1881 1881 1 | 

3516 Barlow, 3554 Woodward. | 3598 | Smith. 

3518 | Abbott. 3558 | Austin. 3600 | Wilkinson. 

3522 Paget. 3560 | Weldon. 3602 | Bolanachi., 

3524 Sutcliffe. 3564  Shallis and | 3604 | Abraham. 

3526 = Beck Thomas. 3606 | Abel (La 
(Béliard). 3566 | Anderson. Societé Nou- 

3528 Holmes. 3568 Berry. | welle de Con- 

3530 Hogarth. 3572 | Richards & structions) 

3534 Brewer Tilghman, | 3608 | Shaw and 
(Schneider). | 3574 | Hamilton. | Meredith. 

3536 Sterne, Clerk,] 3576 Weir. 3610 | Mellor. 
and Handy-]| 3578 Robinson. 3614 | Haddan 
side. 3580 | Ward. (Lievens). 

3538 Porritt. 3582 | Winn. 3616  Postle- 

3540 Thompson, 3584 | Clark (Girard) thwaite. 

3544 Jones. |  & Pabst). 3620 | Craig. 

3546 | Von Naw- | 3586 | Toope (Braid-| 3622 | Haurie (Wind- 
rocki wood). |  hausen). 
(Mestern). 3588! Meinschock, | 3624 | Clark 

3548 Winby. 3590 Barlow (Durand & 

3550 = Reisert. (Halter). Hauve!). 

8552 Oldhim, 3592 | Smedley. 

Il, 4 wa &, pt A, 6, 
| | 

No. | Name. No. | Name. No. | Name. 

1881 | 1881 1881 | 

2512 | Haddan 3643 | Morley. 3693 Abrbecker & 
(Marks). 3647 | Walker, Hamkens. 

2546  Haddan Thompson, | 3695 | Lacey 

1] (Leceeur). & Thomp- | 3697 Godsail and 

2643 | Cooper. son. | Read, 

3605 | Gurney. 3649 | Bruce, 3699 | Sefton. 

4609 | Furley 3651 Abel (Pellet | 3701 | Johnson 

361L Hancock. and Cahen). ( Vojacek). 

| 3613 | Graham. 3653  Readwin. 3703 | Matthews, 

3615 | Sombart 3655 | Dunston and | 3705 | Herrlich 
(Assmann), Pfannkuche. (Ujhely). 

3619 Walker and | 3659 Morgan- 3709 | Duncan. 
Walker. Brown 3711 | Engel 

3621 | Haurie (Stevens and | (Miller), 

( Wind- Pearson). 3713 | Douglas 
|  hausen). 3663 | Galley. 3715 | Williams. 
| Toope. 3665  Galwey. 3717 | Winter and 
| Wallwork & | 3667 | Lake (Tracy): Ivers. 
| Wallwork. | 3669 Lake 3719 | Wetter 

3627 | Goodfellow. (Meaker). |  (Blackhall), 

3629 Drake. 3671 | Young and | 3721 Edmond. 

3631 | Goldie, Paterson. | 3723 | Caldwell. 

3633 | Mead and | 3673 | Walton, 3727 | Horne and 
Tiptaft. 3675 | Sander. | Sigley. 

Tubini, 3677 | Maskelyne. | 3729 | Charteris. 
7 | Webster. 3679 | Pitt (Burrell)§ 3731 | St. George. 
| Edge. 3683 | Craven, 3733 | Brydges 

3641 Lene, 3685 | Phillips, | (Helm). 

| Vernon, 3687 | Lucia. 3735 | Ripley and 
| Holden, & | 3689 | Windsor. brigg. 

| Bennet. 3691 | Blackman. 

| 





INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
COMPLETE SPECIFICATIONS. 


Applications for Patents. 


Zor Particulars, see Corresponding Numbers in Lists of 





















































No. Name. No. Name. No. | Name. 
1881 1881 | 1881 | 
3747 | Lake (Jenks). | 3775 | Dunn (Miller)] 3813 | Benson 
3768  Morgan- 3777 | Pitt (Starr,. (Fanchers), 
Brown 3780 | Munson. 3826 Dietz and 
(Gassett anu Dietz, 
Fisher). 
NOTICES TO PROCEED, 
1,—Time for entering Opposition expires Friday, 
September 23, 1881, 
| 
No. Name. No. Name. No. Name. 
1881 1881 1881 
1540 | Wilding 1931 Haddan 3397 | Wild and 
(Zimmer- cas isselin), Wild, 
mann, Thiele} 1978 Wilding 3422 | Mitchell. 
& Holzhause). (Thiew and] 3428 | Beattie. 
1849 | Gough, Holzhause). | 3434 | Westing- 
1851 | Hatfield. 2004 Collet. | house. 
1855 | Cleggand 2065 Von Naw- 3436 | Westing- 
Taylor. rocki house. 
1860 | Harrington, (Neuhaus). | 3469 | Clark (Reed) 
1861 | Von Naw- 2066 Thompson 3546 | Von Naw. 
rocki (Von Chavée). rocki 
Portheim). | 2091 Keith. (Mestern). 
1867 | Haughton, 2185 Groth 3549 | Brown. 
| Roberts, & (Lugrin and] 3564 | Shallis and 
Buckley. Nordmann). | _ Thomas, 
1868 | Hutchinson. Brentnall. 3603 | Johnson 
1873 | Henley. Harvey. | (Anilin and 
1878 | McCallum. 3038 Whiteman Soda Fabrik) 
1892 | Boyce, Boyce (Martin). 3707 | Lake 
and Caila- | 3099 Lake } (Hartford 
way. (armstrong). | Sanitary 
1906 | Liston. 209 | Ellery. | Plumbing 
1928 | Scott. | Company). 




































































































































































































































279 
EE 
IL,— Time fi 
No. Name. 
1881 
1877 Lawrence 
1879 | Hutchinson. 
Is8i Henley. 
1883 Greer. 
1888 Reddie 
( Wilson) 
1899 MeKay and 
Knox 
1903 | Ingram. 
1916 | Lake ( Wiese- 
brock). 
1921 Johnson 
( Weber), 
Rogers. 


MacEachran 




















I.—Sealed September 2, 1881 
No. Name. No Name. No 
1881 1881 1881 
575 | Smithett, 961 | Wood. 1077 
919 | Edmonds 975 , Johnson 
(Nichols and (Clark). 1178 
"homson). 992 | Newton 1223 
934 | Hyatt. (Hosmer). | 1296 
936 | Seel. 1000 Harrison. 1413 
942 | Pool, 1007 , Fieldhouse. 1445 
948 | Barlow 1040 | Common andj 1455 
(Arause). Joel. 2525 
950 | Hoster 1057 | Catlow. 2589 
952 | MeLachian. | 1065 | Bateman. 2947 
I1.—Sealed September 6, 1831 
No. Name. No. Name. No 
1881 1881 1881 
770 | Savag>. 1052 | Proctor. 1273 
971 | Grey. 1059 | Sugg and 
983 | Otto. Pierson 1274 
994 | Spence, 1067 | Clark 
996 | Jones. 1287 
98 | Lewis, Ham-} 1070 
| mond, and 1483 
| Hiller. 1075 | Butterfield. 
1003 | Wirth 1080 | Stockman. 1562 
(Gaupp). 1089 = Clerk, 
1015 3rewster. 1103. Banks. 
1023 | Green and }lilll Hawthorn, 1705 
Savage. Liddell, & | 1787 
1028 | Weir and Hawthorn. 
Weir. 1185 = Libel. 
1029 | Mills 1210 | Bernard. 2428 
1030 | Paterson. Monks. 2485 
1033 | H 1260 | Gedge 
1038 (Rosenthal).| 2494 
1265 Morr s and | 3137 
1044 Sennett 
Douglass 1269 Robinson 
FINAL SPECIFICATIONS FILED, 
August 27, 1861. Nos. 835, $40, 841, 848, 850, £51, 
of the year 1851. 
99, 859, 881, 882, §83, 886, 890, 
1881. 
80, 856, 861, 869, 871, 987, 1015 
year 1881 
. 3 529, 866, 874, 875, 880, 896. 
year 1881 
Sept. 1 860, 863, 865, 868, 873. 877. ¢ 
“ 893, 894, 918, 925, 946, 95 
of the year 1881. 
3. . 575, 891, 897. 903, 904, 905 


ENGINE ERING. 





(Serr. 9, 


1881. 








September 27, 1881. 


Name. 
Mills 
(Guichard 
and Co.) 
Good and 
Good, 
Be nson 
ncher’). 





Jor 
Champion. 
Goodall, 
Orth (Du 
and Ryan), 


ies 


Thompson 
(Gray). 

Wirth 
(Society for 
the Manu- 
Sactu of 


Wood Pulp) 
Jensen 
(Gunther). 


PATENTS SEALED, 



























No. 


3274 
3444 
3446 
3454 
3461 
3462 


SMi2 


























w entering Opposition expires Tuesday, 


Name. 





Johnson 

( Rennyson), 
Graham, 
Walker. 
Haresceugh. 
Jobnson. 
Smith. 
Stewart. 
Harling and 

Hartmann 
Harling and 

Hartmann, 
Reid 
Holmes 
Sterne, Clerk, 

and Handy- 

side 
Anderson. 
Stewart 
Dunn 

Mi 
Pitt (Sta 








Slimon 

and White 
Walker. 
Rigg. 
Adams. 
Denham. 
Gathmann. 
Wood. 
Johnston. 
Webster. 
Lake 


(Dresser), 


Uijée and 
Cleminson. 
Uljée and 
Cleminson 
ark 
(Desnos). 
Ingleby 
( Mey 
Lake (J 


Ci 


r) 


uf. 


and Darn 





French 
Haddan 
(At ) 
854, 908, 1204, all 
all of the year 


3, all of the 
f the 


834, 887, 


1024, 


888, 
all 


8, 919, 926, 


3, 952,a)] of year the 1881. 


PATENTS IY RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY oF 50/, HAS BEEN PAID AND REGISTERED. 











No, Name. 

1878 

3421 | Batho. 

3444 Cropper and 
Johnson, 

3656 | Stuart- 
Wortley. 

3668 | Sterne 
(Esmond). 

3481 | Hepburn. 





No. 


1878 


3630 





4038 


3467 


3478 


3516 
\ 


Name. 





Johnson 
| (Michela, 
Michela, 
Petro). 
Cobbett 
(Fenton. 
Tinker. 
Offord. 
Brough and 
se]! 


& 








Name. 





Shone. 
Stokes 
Hill 
Harrison. 
Ashworth & 
Ashworth. 
Flannery. 
Sparrow. 
Maekay 


PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 








DUTY OF 1002. 
N Name. 
1874 
2962 | Sudlow 
2980 | Watson rend 


Robertson 


1874 


3017 
3054 








Waller. 
3ullivant 


HAS BEEN PAID AND REGISTERED. 


Name. 


Stoney. 


PATENTS WHICH HAVE BECOME VOID. 
1.—Through Non-Payment of the Third Year's Stamp Duty of 501, 





























No. Name. Name No. Name. 
1878 1878 
3290 Simon Rivers. 3354 | Wirth (Neif’, 
(Klose). Akerman Ketz, Chris- 
S291 Wechsel- Bodart tian, and 
mann, Kidd Dunkels- 
Partington. (/Tawes). bihler). 
Pagen 333 Wilkinson, 3356 Henderson 
Morgan- 3336 | Thompson (Langon). 
Brown (Chenivesse) | 3357 Wirth (Bau- 
(Haywood &] 3537 | Smith. mann) 
Thompson). | 3338 Lideke and Bailey. 
3295 | Morgane Thorman Simpson 
Brown Harvey. Hands. 
(Hatch and Rickman. Taylor 
Wagener), Mewburn Cfhornycroft. 
3299 | Mewburn ( Verderber). rhornycroft. 
(De Morsier)j 3344 Fearnley and Caspersen 
0) | Brewster Dracup. (Holst). 
301 | Humphries 3645 Lake ( Woods, | 3376 | Field 
(Thom). Sherwood, 4f 3378 Thompson 
3302 | De Botwor, Latham). (Davison). 
3303 | Bown 3350 | South. 3386 | Papineau). 
5304 Gedge (Bour- Pease 3387 | Singleton, 
igne m) Wirth (Hoch- 388 Thompson. 
309 Davis lson strale) 3389 | Lak 
(Chenoa), 
3390 Steven. 








1.—Through Non-Payment of the Seventh Year's Siamp 
Duty of 100i. 














Name. No. Name. No. Name, 
18 1 1874 
2876 | Pindray. 2882 | | Henry 2894 | Hulett. 
2877 | Hardy and Giffard). | 2916 | Miller and 
| Stayner. 2888 | Hamlyn and Raine. 
Farrer. 


NOTICE OF APPLICATION FOR LEAVE TO FILE DISCLAIMER 
AND MEMORANDUM OF ALTERATION. 

W. Thompson, Limehouse, London, Manufacture of white lead. 
No, 4142 of 1877. The Innocuous White Lead Manufacturing 
Co., the assignees, have applied for leave to file a Disclaimer 
and Memorandum of Alteration. Notice of opposition must be 
left at the office of the Solicitor-General, 3, Harcourt-buildings, 
Temple, before September 11, 1881. 


ABSTRACTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING SEPTEMBER 3, 1881. 
Abstracts marked with a * relate to applications not proceeded 

with. The number of Views given in the Specification Drawings 
ts stated in each case after the price; where none are mentioned 
the Specification is not Illustrated, 
Where Jnventions are communicated from abroad, the Names &c., of the 
Communicators are given tn italics 
Copies of Specifications may be obtained at 38, Cursitor-street, Chancery- 
lane, E.C., either personally, or by letter, enclosing amount of price 
and postagé, and addressed to Mn. H. READER LACK. 
1889 
3874. Manufacture or Treatment of Paper: J 
Wetter, Westminster. (P. H. 1. Neuman, Brusse’s).  (2d.} 
—Refers to Patent 28 of 1880 and claims general uy all hydroscopic 
substances for increasing the pliability of parchment or other 
paper. (September 24, 1830) 





1881. 

250. Piecing Doubled Yarns, &c.: G. Balfe, Stock- 
port. (6d. & figs.}—The drawing illustrates tie method of 
piecing a three-fold yarn. Each piece is held at its extremity, and 
2 point ashort distance from the end is rotated in the opposite 
lirection to that in which the strands have been twisted, thereby 
increasing the twist in the main part of the thread, and taking it 





out of the end, The untwisted strands of the two yarns are tied or 
gummed at points 113, 114, 115, which do not coincide, and are then 
released when the twist runs back into the unravelled portion 


—— 114. 
2 


? 





which shows no evi of having been joined. The invention 
includes an apparatus for carrying out this method of joining. A 
clip is provided to receive the end of each yarn, and a handwheel 


and spindle for rotating the yarn, while three upright pegs situated | 


in the axial line of the two spindles serve as guides for defining 
the positions of the joinings. (January, 20, 1881). 


260. Seats of Tricycles, &c.: J, Turner, Coven- 
try, and J. A. Lamplugh and G. F. Brown, Bir- 
mingham. [6d. 10 Figs.j}—Consists of two parts, the seat 
proper on which the rider sits, and an adjustable support or rest 
for his back, the whole being carried by two springs, one over the 
fore and aft centre line and the other at right angies to that line 
(January 20, 1881). 


266. Production of Surfaces for Printing, &c.: 
J.J.Sachs, Manchester. (6d.] —Refers to several methods 
of obtaining fac-sivuiles of open or closed fabrics, designs, engrav- 
ings, &c, One method is by placing the fabric or design on paper 
covered with a layer of such compounds as are changed in their 
properties by the action of light containing actinic rays. and then 
allowing the light to act through the fabric or design for a suffi- 
cient time to admit of the fac-simile being developed on the surface 

f the layer. (January 21, 1881) 


300. Apparatus for Working Railway Switches, 
&c.: G. Edwards, Cheltenham. [8d. 9 fiys,)—The illus- 
tration gives one of the four methods of carrying out the invention 
shown in the drawings. aa' are the two rails and 4 }' the two switch 
points; Cis a bar mounted on radial arms for preventing the 
movement of the points during the passage ofa train; ¢ e' are 
two bolts adapted to enter two apertures in the stretcher bar 
g to lock the tongues in either of their two positions. These bolts 
are carried on a sliding plate h connected to a bellerank & centred 
at f, actuated by a rod 7 and a hand lever (not shown). The 
sliding plate is formed on one side with a recess m divided by an 
intervening tooth 2 and a bellcrank a is provided, centred at n', and 
connected by a link o to the stretcher bar g. A single continuous 
movement of the actuating hand lever produces three sequential 


motions. viz., (1) @ movement to unlock one switch tongue; (2) a 
movement to change both points; and (3) a movement to lock the 
other switch tongue. For example, when the hand lever js 
operated the bolteis first disengaged from its aperture, unlock- 

ing the points; one side of the projecting tooth 2 on the sliding 
plate next engages with the recess in the bellcrank lever n, and the 
points are changed, and finally the bolt ¢' is caused to engage with 
its aperture in the stretcher bar g, and _the points are again 
locked in position, the longitudinal bar C being, during these 











actions operated by the sliding plate A acting upon one arm of 
the triple-armed lever g, 80 as to cause the bar to be raised, moved 
longitudinally, and lowered. (January 22, 1881). 


309. Cultivating Land by Steam Power: F. 
Brutschke, Berlin. (6d. 13 /igs,|—The superstructure of 
the locomotive is capable of being lifted off the wheels, the motiv: 
power is transmitted by tooth gearing, so that alternately either 
one of the hauling drums or the hind driving wheels are set in 
motion; the guide pulleys for the hauling ropes are under the 
engine. Two locomotives may be used in conjunction, ropes 
passing between the two and carrying the agricultural imple- 
ments, means being provided to prevent the ropes becoming 
entangled, (January 24, 1881). 


| 322. Ships or Vessels: C. Cullen, Rosherville. 
| (6d. 4 Figs.}—Relates to constructing ships so that even if injured 
| through collision or stranding they will possess sufficient buoyan y 
to maintain themselves afloat. To this end the decks are made 
so as to form air chambers; the hatchways have covers. which 
| when closed prevent water rising ; the ventilators and bulkheads 
can be easily opened and closed; the tables, ecate, *. are con- 
| structed so as to form air chambers, &c. (January , 1881), 


327. Supplying Air under Pressure to Jouniandén. 
| &c.: C. Haupt, Breig,Germany. [(¢. 10 /igs).—Relate 
to an arrangement of channels in or transversely before the front 
of the furnaces, which channels are provided with a considerable 
| number of holes through which air under high pressure and 
| heated, if desired, is driven closely over the fuel and into the cur 
] 
| 








rents of gases. The channels conduct the air under as well as 
over the firebars and are provided with a damper for settling the 


| relative proportion of air entering above and below. (January 25, 
1881). 


334. Washing and Separating Ores, &c: D. 
Burns, Haltwhistle, Northumberland. [fd 3 Figs.) 
— The substance to be treated is fed into the tank S from the classi- 
fying sieves at A. B is a perforated plate with holes a little larger 
than the largest particles of the substance to be treated. Gisa 
reciprocating rod which moves backwards and forwards to bring 
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the opening in the trellis valve I opposite the openings in the valve 
face J of the water pipe E. The alternate opening and closing 
of the valve induces a pulsating action in the water, and the sub- 
stance on the perforated plate is alternately raised and dropped, 
the lighter portion passing off at M and the heavier settling into 
K. The invention is an improvement on Patent 1244 of 1877. 
(January 25, 1881). 


336. Mechanical Motion for Ao mage Inter- 
mittent Rotary Action: M. Liverpool. 
(6d. 11 Figs.}—The motion is transmitted by a worm of varying 
pitch, each thread of which is for a@ part of its length in a plane 
perpendicular to the axis of the screw and for the other part in a 
plane at an oblique angle thereto, The teeth of the wormwheel 
are studs upon which run anti-friction rollers, The appliance is 
claimed by itself, and also as applied to sewing machines for 

| manufacturing cotton belting. (January 25, 1881). 


342. Hansom Cabs: W. Johnstone, Edinburgh. 
j6d. 7 Figs.}-The vehicle is so constructed that the panels or 
glass frames may be lowered and the upper framework or roof 
folded down to form an open carriage. (January 26, 1881). 


| 361. Saddles for Horses, Mules, &c.: A. Schole- 
field, Halifax. (4¢. 3 Figs.).—On the underside of the saddle 
| are cushions or pads attached to the saddle proper by loose con- 
| nexions, so that they may adjust themselves to the animal's back, 
| (January 27, 1881) 
Vertical Steam Boilers: W. Lord, Bury, 
(6d. 7 Figs.)—The feature of novelty is the use of several 
vertical flue tubes, each provided with a furnace, and with or 






































a) 

without cross tubes. a is the boiler shell, dd the furnaces, /7 
firing doors, 6} vertical flues, cc cross tubes, gg uptakes rivetted 
to corrugated tube plates,  smokebox. (January 27, 1881) 
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. Devices for Shoeing or Protecting the 
woot, of Horses, &c.: J. Offord, London. [éd. 9 Figs.) 
—A piece of metal resemtling the ordinary horseshoe is attached 
to the foot, and under this is placed a plate covering the whole of 
the underside of the foot, and furnished with an elastic pad to 
deaden the vibration. The specification illustrates the method of 
connecting the various pieces. (January 28, 1831), 


380. Closing and Fastening Doors: W. Leggott, 
Bradford. [6¢. 6 Figs.)—The apparatus, which consists of a 
pinion gearing with a rack, held in position by a coiled spring, is 
placed in the footway below the door. When the door is opened 
the pinion is rotated, and the spring compressed. For swing 
doors two racks and springs are employed. (January 28, 1881), 


384. Tobacco Pipes: C.M.P.H.Triscott, Lon- 
don. [4¢. 2 Figs.)—The stem crosses the bowl a little distance 
above the lower end thereof, and has an aperture in its lower sie. 
(January 28, 1881). 

389. Manufacture of India-Rubber Hose: J, 
Burbridge, R. C. Thorpe, and T. Oakley, Totten- 
ham, Middlesex. [{(d. 8 Figs.)—A mandrel is taken corre- 
sponding to the length of hose to be made, and there is applied to 
it a coating of rubber compound by means of a tubing machine 
As the rubber-covered mandrel issues from the machine layers of 
canvas are wrapped round it either with a lap joint or helically, 
after which the whole is passed through a second tubing machine 
and carried away on an endless blanket, The machine resembles 
a gutta-percha covering machine made toa large scale. (January 28, 
1881). 

393. Chains for Driving or Receiving Motion 
from Wheels or Pulleys: F. Ley, Derby. ‘/. 4. 
Dodge, Chicago, U.S.A.) [6d. 10 Figs.}—Is a modification of the 
Ewart driving chain, in which the connexion between the chain and 
pulley instead of being a positive one by means of teeth and 
recesses is a frictional one. The pulley, according to the inven- 
tion, is provided with circumferential Y-grooves (one or more) in its 
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periphery, and the links of the « h ain have corresponding proj 
tions to take into the grooves. The illustration shows two links 
with tapered or Y-shaped projections or teeth g. A chain of this 
description drives like a rope, its points of contact with the pulley 
however, occurring at every link, and not 
(January 28, 1881), 


394. Pressure Regulating Gas Burners: W. W. 
Wynne, London. (/. ¥, Chamberlain, Springfield, Mass., and 
A. W. Rice, Hudson, N.Y., U.S.A). [6d. 1 Fig.]—‘lhe gas enters a 
chamber divided into two parts by a disc attached toa tubular 
spindle, The disc is an easy fit in the chamber and allows the 
gas to pass all round it, while at the same time a smal! opening 
in the end and also one in the side of the tubular spindle afford 
a constant flow to the burner. When the pressure in the lov 
part of the chamber is excessive, it raises the disc carryin 
the end of the spindle, which acts as a valve against a seat, 
cutting off the supply to the burner from the hole in the 
side of the spindle and also from around the disc. (January 28, 
1881), 


395. Press or Machine for Producing Coloured 
Embossed Impressions from a Die: J. 8. Sworder, 
Loughton, Essex. (8d. 9 Figs.)—Somewhat resembles an 
ordinary fly press, but with the screw made separate from the 
plunger, which latter is provided with inking rollers. The first 
movement of the screw from its highest position causes the inking 
rollers to retire over the face of die, the’plunger and die remaining 
stationary until the screw comes in contact with the plunger. 
The motion of the screw being continued, the plunger and the 
screw will descend together to deliver the blow, the inking rollers 
retiring into the casting to receive a fresh supply of ink, (January 
29, 1581). 


397. Breechloading Firearms: J. T. and J. 
Rogers, Birmingham. [id. 5 Figs.|—The cocking is 
obtained by the pressure of the barrels, when the parts are opened 
or loading, bearing upon the ends of levers beneath them, and 
actuating the opposite ends of such levers to throw the hammers 
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upon the hammers d. The leversc are pivotted upon an independent 
centre pin é, so that the pressure of the barrels upon one end of the 
levers raises the opposite ends, and thus throws the hammers into 
bent. (January 29, 1881) 


398. Scales: H. J. Haddan, London. (J. ¢ 
Francheville, France). 4d. 3 Figs.j—'ithe action of the load is to 
raise a weight attached to a vertically hanging lever until the 
weight acts with sufficient leverage to balance the load. When 
the load carries the index finger past the scale it may be partly 
balanced by a known weight placed in the opposite scale. (January 
29, 1881). 


407. Looms: J. Kenyon, Blackburn. [éd. 11 Figs.) 
—(1) The end of the strap fork where it passes through the spring 
handle is made of square or rectangular section in order to steady 
it. (2) The foot of the picking shaft is provided with a cast-iron 
shoe. (3) The shuttle-box guard is formed of a bow spring, each 
end of which is adjustableand secured by a bolt, (4) The weight 
rope is secured by two links, which together form a frictional clip. 
(January 29, 1881) 


408. Steam Engine, &c: 
(P. and F. E. Besnard, Nantes, F; 





Jace 
Hassot, 


H. H, Lake, London. 
[6d. 11 Figs.j—The object 
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and bolted together inthe middle, 
block which slides backwards and forwards in the slot &. 
valve is driven from the small cranke. (January 29, 1881). 


4l1l. Apparatus for Spinning and Doubling Cot 
ton: J. Hodgkinson, Bolton. [td. 10 Figs.}—The bobbin 
1 is carried by a braid upon the spindle, which may either be a 
dead spindle or be provided with drag apparatus. ‘lhe flyer F is 
connected to the wharve D, both rotating aronnd the upward pro- 
longation of the bolster, which carries an oil reservoir G. The 
rail B is raised and lowered by the copping motion to lay the yarn 
on tothe bobbin. By a modification the spindle is fixed in the foot- 


The crank-pin / works in the 
Che 








step rail, and the wharve rotates on a tube in the bolster rail of 
sufficient diameter to allow the bobbin to pass through it. An eye 
attached to the wharve acts as the flyer, so that the arrangement 
resembles a ring frame in which the spindle is stationary, and the 
traveller is driven. Theinvention further includes several] varieties 
of ring frames with tubular spindles with wharve and tube fixed 
on the same, revolving on a peg or centre fixed in the bolster, and 
provided with lubricating arrangements. (January 21, 1881), 


416. Combined Low Water Alarm and Safety 
Valve for Steam Bollers: G. Wilson, London. [éd. 
1 Fig.J—H is a safety valve loaded by the spring K, F is the low- 
water valve held upwards toits seat by the buoyancy of the float E, 
When the pressures rises above the determined point, the valve H 





ifted and steam enters the chamber M and sounds the whistle 
when the water falls so that it no longer keeps the 
valve F to its seat, the steam escapes with a similar effect, 
January 21, 1881). 

418. Stoppers for Bottles. &c.: B. Zibach, Lon- 
don. [id. 7 Figs.)—A cap is secured to the bottle by clips, and 
through this cap works a hollow plunger closed at its lower and 
open at its outerends. Holes are bored through the wall of this 
plunger in such positions that when the plunger is forced outwards 
as far as it will go by the internal pressure of the liquid, the holes 
ire within the cap. but when, on the other hand, the planger is 
driven in by the finger, the holes afford a passage for the liquid. 
(January 31, 1881). 


420.* Apparatus for Making Stereotype Plates : 
C. Pieper, Berlin. (A. Faber, Magdeburg, Prussia). (2d¢.)— 
The matrix is made of layers of paper pasted together by means of 
starch, glue, glycerine, chalk, and water, After the impression 
has been taken the matrix is placed in a wire gauze cradle and 
dried ina muffle. (February 1, 1881). 

427. Apparatus Applicable to the Shoes of 
Horses: R.Ingram, London. (6d. 12 Figs.}—Describes a 
plate provided with roughs capable of being readily fixed into the 
shoe. The apparatus comprises a combination of set screws and 
spikes with an improved roughing plate, and also a heel-piece or 
drag fitted with packing pieces. (February 1, 1881). 


429.* Elastic Linings for Beer Casks: O. Wolff, 
Dresden. (7. Aemus, Dresden). (2d.)—The elastic lining pre- 
vents the air which enters at the spigot comingin contact with 
the liquor. (February 1, 1881) 


430.* Machinery for Aerial Navigation: Rev. 
Mons. T. J. Capel and Rev. A. de la Pauze, London. 
{2¢.]—Has for object to provide an aerial locomotive that will be 
“ speedy, ,\buoyant. and dirigible.’ The car carries a mast, upon 
which is a large flat plane that can be adjusted so as to be either 
horizontal orinclined. Ateach end of the car is a propeller driven 
by anengine. In practice the car, which has wheels, is run along a 
road by the propellers until the plane, which is set at an angle, 
obtains sufficient hold on the air to force the car to follow an 
inclined course upwards. (February 1, 1881). 


432. Machinery for Grinding and Sharpening 
Razor Blades: H. H. Lake, London. WV. JD. Fray, 
Bridgeport, Conn,, U.S.A.) [6d. 8 Figs.]—Relates to improvements 
in machinery for hollow-grinding razors, and at the same time 
curving tem longitudinally. The invention comprises a revolv- 
ing grinder, a carriage having a reciprocating movement imparted 
to it in a line parallel to the axis of the grinder, a holder pivotted 
to the said reciprocating carriage, and carrying a matrix at one 
end to present the blanks to the grinder. the other end of the said 
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carriage being pivotted jn a fixed vertical line independent of the 
said carriage, whereby a combined reciprocating and rocking 
movement is imparted to the holder in a plane practically 
parallel with the plane of the carriage, (February 1, 1881). 


435. Apparatus for Use in Dressing Millstones: 
E. Scholes, Ashton-under-Lyne. [6d. 3 Figs }—Th 
apparatus is laid upon the stone, and the pick handle g? grasped 
by the workman with his left-hand, while with his right he rotates 
gearing connected to the cam shaft k by which the pick is alter- 
nately raised and released to fall on to the stone, The pick is 














traversed by hand the whole width of the apparatus, the length of 
the cam a being made the full distance between the frames to 
allow of this, after which the screw is partially rotated by the 
ratchet r to set the tool for the next crack. The details of the 
arrangement are shown in the drawing. (February 2, 1881). 


439.* Means of Hanging or Supporting Window 
Sashes and Blinds, &c.: E. J. Hill, Westminster. 
{2d.J]—'The sash is retained bya lever which slides on a vertical 
rod, and which when slightly canted grips the rod after the 
goon of the gripping device in a Brush electric lamp. (February 
2, 1881). 


441. Joints for Pipes, &c.: J. S. Fairfax,London. 
(Partly W. Painter, Baltimore, U.S.A.) (10d. 51 Figs.j}—Relates to 
making pipe joints by hydraulic pressure, and is an improvement 
on Patent 39 of 1878. By this invention pipes are made with a 
groove, indent, or recess so arranged that it may contain or 
receive a ring of metal, leather, or other suitable material made 
cup shaped, 80 that upon pressure being applied it will be com- 
pressed or spread so as to come closely into contact with the sides 
of the groove, fitting the same and preventing leakage. In order 
to prevent the ring from being forced out of the groove it is 
recessed back from the general line of the inside of the socket. 
The specification describes many improvements on the details of 
the former patent, (February 2, 18381), 


442. Apparatus for Extinguishing Fire: J. C. 
Hudson, Wimbledon. [6¢. 3 Figs.j}—Relates to chemical 
fire engines containing an alkaline solution and an acid in a bottle. 
The feature of novelty consists in confining the bottle within a 
perforated tube, at the other end of which is a loose weight. 
When the apparatus is turned upside down the weight falls upon 
the bottle and breaks it. Also includes a new form of jet nozzle, 
(February 2, 1881). 


443.* Horse Gear for Driving Machinery: R.A. 
Lister and W. Priestley, Dursley, Glos. [2d.)—Com- 
prises a centre boss and arms, an upright shaft, a pinion, and a 
gear ring, (February 2, 1881), 


444.* Valves for Steam Engines: T. Rigg, Man- 
chester. (2d¢.j—Is a balanced slide valve. (February 2, 1881). 


445.* Manufacturing Pottery and Earthenware: 
T. Willett, Burslem. (2d.j)—Instcad of using a jigger the 
articles are stationary, and are moulded by tools upon vertical 
revolving sbafts depending from above. The shafts are driven by 
separate steam turbines. (February 2, 1881). 


447.* Apparatus for the Manufacture of Cast- 
Iron Pipes, &c.: H. Swift, Stalybridge. [2d.)—Con- 
sists in arrangements by which the mould is formed by mechanical 
means and comprises an upright circular pattern having at its 
base a toothed wheel, the centre of which works upon a vertical 
worm. The toothed wheel is actuated by two pinions sliding on 
square upright shafts driven by bevel wheels. In the absence of 


drawings the method of operation cannot be understood. (Feb- 
ruary 2, 1881). 
451* Tube Expander: G. Allix, London. ([2d¢)}— 


Is composed of a radial slotted solid-edged plate, in the slots of 
which the required number of rollers are fitted and are forced 
towards the outer ends of the slots by a tapered plug. The rollers 
have each an annular groove to engage in the slots, the shoulders 
resting against the washer, which also keeps them in position. 
(February 2, 1881). 


452. Blacksmiths’ Hearths, &c.: R. R.Gubbins, 
New Cross. [6d. 10 Figs.J—Relates to portable forges, and to 
transmitting motion to the fans thereof. The hearth is made with 
metal corner pieces drilled through vertically, through which is 
passed a collared pin to bolt on the top of the pan corners and to 
fit into the tubular legs. The fan-box, tuyere, and blast pipe are 
carried by a plate secured at the head of the hearth, and two 
brackets under the hearth carry a shaft upon which are mounted 
the bearings of the driven shaft, flywheel, and clutch mechanism 
with quadrant rack and pinion on the clutch-box cover and 
handle for operating the quadrant rack. (February 2, 1831). 


453. Manufacture of Hurdles, Fencing, &c.: J. 
Sheldon, Birmingham. [8d. 28 /igs.]—Claims making in 
the bars to be connected together reeesses extending preferably 
half-way across or thereabouts, and connecting the said bars 
together soas to build up the structure by introducing the uncut 
away part of one bar into the cut away part of the other bar so 
that they interlock, and securing the interlocked bars in their 
places by links or wedges passed around or through them where 
they cross, or by the frames in which the crossing bars are held in 
making window frames, &c. Also the combination with such 
hurdies of peculiarly formed barbs. (February 3, 1881), 


454. Taps and Valves: E. J. Collis and J. D. 
Ready, Wolverhampton. [6d. 6 Figs.J—The object is to 
enable taps to be fixedto vesseis containing fluid without allowing 
the fluid to escape while the taps are being fixed. The interior of 
the hole in the vessel is closed by a valve, which when the tap is 
being screwed in place is caused to pass further into the vessel, 
the fluid being allowed to pass out when required through perfora- 
tions either in the tail of the tap or in the first named valve. 
February 3, 1881). 


457. Steam Boiler and other Furnaces for Burn- 
ing Gas: B.J.B. Mills, London. (A. LZ, Holley, Brook/yn, 
U.S.A) (6d. 3 Figs.}—Fig. 1 is an elevation of a retarn tube 
boiler, and a longitudinal section of the combustion chamber W, 
aud of the gas burner on the broken line 3—3, Fig. 2. Fig.2is a 
horizontal section of part of the gas burner, and part of the com- 
bustion chamber on the broken linel—1, Fig. 1, ‘The flue E brings 
the gas, and flue H the air, The burner consists of a series 
of alternate gas and air ports G G and A A in the floor of the com- 
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hed to the tram, 


d jointed to it is 


+ palic of tongs is attac an a 
movable arm which being turned upon its joint opens or closes the 
ating end of the tongs. Several arrangements are described 


(February 4, 1881) 


482." Hot- aay Engines: 
(A. 8S. Lyman, New York, U.S.A.). 
the same body of air is used over and ove 


A. M. Clark, London. 


{4¢.]—Is of the class in which 


r again, but in the 


absence of drawings the points of novelty cannot be determined. 


(February 4, 1881) 


483. Wheels for Vehicles: 
Man 
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rs to Patent : 







A.M. 
Philippine Islanc 
, and relates to a 
r the parts of th 
‘ od of lamin of 


ila, 


ne butts of the spokes having a dove 


Clark, London. 
7s). [6d 9 Figs 

method of putting 
e hub proper. 1 
wood, and the hut 


, *taile 
s! *; a'so wooden and meta! rings that fiton the opposite wae s 
of the spoke butts and are firmly clamped in place by means of 


screws that pass transversely through all the parts, 
} is adapted for holding 


the lamine of the fell 





rhe apparatus 


y while being neces 


} sarily put in place, and also while the spokes are inserted and the 
hub parts applied. The parts composing the hub are forced 
rether by powerful pressure. (February 4, 1881 


bastion chamber. The gas ports recei 5 its M M, and 
the air ports receive air by slits L. (February | 
458. Brewing: A. Manbre, London. [(id/.)—Describes 
at great length the manufacture sie ‘ale, stout, &c., from malt worts 
mixed with maize, rice. barley, bi oats, wheai, darn, millet, or 
equivalent substances, such worts bei ing sepanets ely prepared and 
treated to effect the removal of noxious ingredients, and sub- 
sequently mixed and fermented together. The specification is not 





illustrated. (February 3, 1881). 


460. Apparatus for Preventing the _Suetesten. | 
of Coal = Lamps: H. A. Bonneville.London. /. 
(F. Delaire, Haine St. Pierre, Belgium). [4d. 3 Figs.) —Has 
ference to an appliance that extinguishes the lamp if it be 
(February 3. 1881) 


462. Spinning and Twisting Machinery: T. 
Craven and J. Crabtree, Keighley 4 Figs.) 
Ref: rs to Patent 399 of 1880, and describes a - "4 es in whic 
there is fixed opposite each spindle behind the back rollers 
revolving guide with an arm or thread eye to twist the rov 
before it enters the drawing rollers. The thread hoard is ed 
with glass with a slight concavity opposite each s indle * in wh 
the yarn rolls from side to side and lays the ooze. (February 
1881). 

463.* Manufacture of Fustian Cords: D. Dew 
hirst and S. Crossley, Hebden Bridge, Yorks. [:¢.) 

*The rib is composed of alternate through or cross threads and 
half or broken threads, then another through or cross thread, and 


re- 





soon.” (February 3, 1881). 
467.*° Compounds for Foot and Mouth Disease 
C. W. House, Gosport, Hants. [2¢.)—(ives the formule 
of a mixture, a mouth wash, and a foot wash. (February 4, 1881), 
468.* Heel Tip for Boots and Shoes: J. Smith, 
London. (2d.)—Is 4 ring secured by a centre piece of leather, 
but capable of being revolved to compensatefor wear. (February 


4, 1881). 

469. Permanent Way of Railways: R. Long, 
Liverpool. {6¢ 10 Figs.j—a is a chair of cast metal; ¢ : 
standard shaped to fit one side of the rail; é a straight standard 
formed with a horizontal groove or recess; fa truss piece shaped 
at one side to fit the rail, and at the other the straight standard ; 
hh‘ wedges passing through the recesses ¢ g, and entered at opposite 


Fad! an Fug.2, CQ 
age re ay 
c lfd War: 








: the thin end of the inside wedge A is bent round the thick 
of the outside wedge to prevent the two working loose ; 

f metal softer than the rail or chair interposed betwee n tt 1e 
‘ The fish-plates are constructed with grooves or projections 
in such a way that the elastic washers on the bolts are, wn the 
nuts are scre wed home, turned or bent up so as to bear against one 
side only of the nut and thereby lock it. (February 4, 1581) 


470, Air Compressors, &c.: C. T. Owen, Chester- 
field. [6d. 6 Figs.)—Consists of an arrangement of compensat- 
ing levers by which the varying power exerted by the prime 
mover is given off to the air- compressing piston in such a manner 
as to fully utilise the power and obtain the greatest results there- 
from, and at the same time obviating the necessity for a heavy 
flywheel. This invention was illustrated and described at page 454 
of vol. xxxi. of ENGINEERING, (February 4, 1831). 


472. Apparatus for Preparing Materials for 
Paper Making: J. Collins, Bowling, Dumbarton 
(6d. 2 Figs.)—1s tor improvements on Patent 239 of 1550, the 
object being to dispense with the picking or clearing of esparto 
wood, &c., for the purpose of separating roots. From the bre aki ng 

engine the materials are led t y & pipe fitted with a stop-cock into a 
mixing box, where a large quantity of water is added. From the 
box the materials pass to a pump, by which they are forced on to 
a settling or sand table. This table is a broad shallow tank fitte: 1 
with a partition along the middle, but stopping short at the end 
furthest from the inlet duct, and the stuff flows along one side of 
the partition, and returns along the other side in a stream about 
3 ft. wide and 4 in. deep, flowing at the ra op f 60 ft,a minute. At 
the bottom of the table crossbars of wood are placed 4 ft. apart, 
and serve to catch the heavy impurities as they settle. From this 
table the staff flows tothe strainer and to the other machines 
(February 4, 1881). 














J. C. and G. Fuller, 


474.* Galvanic Batteries: 
Bow, Essex. (2d )]—There is added to a galvanic element an 
additional separate porous diaphragm or cell adapted to hold a 


(February 4, 1881). 


reserve of the exciting fluid or crystals. | 


477. Filter for Cleansing Beer, &c.: T. Dunlevie, | 


Burton-on-Trent. [(4¢. 2 /igs.j—The filter is attached to 
the tap of the beer barrels and strains the liquor as it passes | 


(February 4, 1881). 
478.* Manufacture of Neckties or Scarfs: 


R. Lake, London. (/ish, Clark,and Flagg, New York). 
or more joints in the shield or stiffening 


| 


Ww. | 
2d.}- 


Consists in forming one 
piece. (February 4, 1831). 
479.* Money Tills: G E.Absell, London. ([2/)— 


When a gold coin of the proper size and weight is placed in the 
apparatus it discharges silver change to the same value. (February 
4, 1881). 


481.* 
[2d).—For attach 
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W. R. Wills, Beemetee 
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grade. 


(2d.)—Relates to 
spirits, and other 
1 through the 


(February 4, 1881), 


ie, 


asse 


486. Gassing Yarns or Threads of Cotton, &c.: 











On 

— 
the bobbins in the creels 
shown in dotted lines 
burner G on the stand-pi 
wound on the bobbin D. 





ased heat with a less consumption of gas. 


When the bobbin 


upset. | J. M. Cryer. Bolton. (8. 11 /igs.}—The gas burner is made in 
the form of a fork with two chr *¢, OF more prongs, having holes 
perforated along their sides, which holes are drilled in a ** diagonal 
form” so that the jets of gas when united combine and produce an 








The yaro from 
is } ed round the grooved pulleys 
A', below which is fixed the improved 
pe Hand swivel J. The gassed yarn is 


n o is 


doffed the 1 


prevented from touching the drum by the screw X* which meets 


and supports the counter 


487.* 


weight P. (February 


Tooth-Gearing Wheels, Pulleys, &c.: 


J., and E. Whittaker, Oldham. 


be 38 


are cast separately, 
bolted together. 
491. 


J. Foxlow, Manche 
been inserted a second s 


near the point to prevent its withdrawal. 
Coffin Handle Mounts: W. G Appleford, 


(2d.)—According to this invention outside piv 


494.* 
Birmingham. 
handles are sustained by 


497. 


discs made of brass or « 


electro-magnets armed w 


short arms einer 


(February 4, 1881). 


ster. [4¢d. 1 Fig.) 


bort pin is screwed | 


one plate. (February 


(6d. 2 Figs.} 


ther non-magnetic 


ith pole-pieces d slit 


(February 


metal, 
radial direction; 66 are the armatures armed with pole- pieces 6 
the slits in which coincide with the slits in the wheels 
pieces are fitted in recesses in the brass wheels a: 


4, 1881) 

w.. 
}—The rim and the 
c ast with each, and 


Safety Appliance for Securing Scarf Pins: 


—After the pin has 


502. Manufacture of Waterproof Garments: J. 
T. Goudie, Glasgow. ([6¢ 6& Figs.)}—The garments are 
formed with a lining of porous cloth, and with ventilating inle 
openings in the lower body and corre sponding outlet openings at 
or near the collar, (February 5, 1881). 


504. Treating and Preparing Maize, Barley, 


&c., for Brewing, Colouring, and Flavouring 
Beer, Porter, &c.: J. Boydell, Dublin. (4¢.)J—The grain 


is tirststeamed to soften it, then washe d, and tinally dried with hot 
air to drive off the volatile oils and moisture, (February 5, 1831), 
507.* Packing for Steam Engines, &c: E. A. 
rydges, Berlin. (W. Wolf, Berlin), [2d]—The packing is 
braided with metallic wire. (Februury 5, 1831). 
513* Combined Pencil or Pencil Case and 
Spirit Level: L. Vayan, Nice. [2¢)—A p pe of elliptical 
section contains both a pencil and a level tube. (February 7, 1851). 


515.* Fastening for Sees or Bands for Trans 
mitting Motion. &c.: T. Morgan, London. (/’ 


Schindler, Koenigshoffen, Alsace). [2d.}—Consists of an eccentric 





Apparatus for Measuring and Bottling | 
J. Hepplestone, —— 





transversely into it 


5, 1831) 


5, 1881) 
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yne-half larger in diame 
b' bl are 
cores 

tator when the circuit is interrupted, 
major current is employed to short-circuit the currents through 
machine till the external circuit is re-established. 
5, 1881). 


about one-sixth 


499.* 


A. A. Thorn, London. 
acts as an elevator, which presse 8 against the tumbler of the lock 
are sing it from 


“ barer” 


ng the safets bol 








ter than the c 
larger in diameter 


an electri 


‘full coc and 


(Feb: uary 5, 1881). 
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le the pole 
than the armature 
In order to prevent the destructive spark on the commu- 


pieces 


)-magnet excited by 


(February 


at the same time 





| 


Electro-Magnetic Induction Machines: | 
H. Wilde, Manchester. 


eam with roughened or toothed surfaces, mounted eccentricall y 
upon a support and exerting a pressure upon the belt increasing 
in proportion to the tension. (February 7, 1881). 


518.* Signal Apparatus for Buildings, Vessels, 
&c.: H. Botton, London. {4¢.] —Des — 8 several new 
irrangements of pneumatic be!l apparatus, (Fe L8sl 


520. Looms: G. Lendrum and = Boapacam and 
Mitchell, Thongsbridge. [i/ 2 i 
tulower the shuttle boxes gra nally and wi 4 at zs vise. 
ym consists in the employment of a friction or br 
1 to the lever, over which is passed 
ther or other saitable material, to one end of which is att 
, rht while tt its other extremity it is connected to t 
. The pulley is placed ecc > tothe fuler t 

» that when the boxes are ad there is mo 
t than when they are raised. (February 7, 1881) 

521* Looms: W. Whiteley. Huddersfield, and F. 
O. Tucker, Hartford, Conn, U.S.A. [2 ) hinge 
finger which comes in contact with a projecti yn of the loom frame 
re s toe pressure of the swell upon the shuttle just b 
(February 7, 15381) 

Swegtaces I. Westley, Birmingham 


yatal rib which acts asa radiawr. ( 
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ry7 1881) ° 
524. Apparatus for Filling and Sorking and 
Steppering Bottles: F. G. Riley, London vi ‘ 
cr paratus in which one bottle only at ti 
I ed upon by one set of devices, obtaining the whole 
owen necessary for working the various parts of the apparat 
on & rotating disc. (February 7, 1881). 


n cams Carried 

525. Breechloading =~ Arms: J. F. Swin 

burn, Birmingham. (87. 29 Figs.}—Has reference to arms 
n which the breech ends of the barrels are raised from the break 


, and shut and locked down against the break-otf 


u 


wos ¢ + is 


tt . 
f th 


is 










urir args, and consist of means for cocking the hammers 

aud for preventing the accidental discharge of the piece. Upon the 

fixed ; axis 4, upon which the hammers 6 ¢ turn, is a cam-shaped 
lever c, the long arm of which is acted upun by the lower end d 
u e barrels are raised for reloading, as shown 










ow r n th 


~ond 








rear end of the levere engages with a sé 
which is a sliding bolt workin n ths fixed case 
» bolt g is so shaped, that when it is in its 
8 over the rear ends of the sears and also over 


nts them both from rising to discharge the 

















he front en f the bolt g is an incli 
\ s acted up mn by he rear rounded end of the secor 
} 89 a8 to pu ish back t bolt. The bolt g is pressed i i 
positio 1 also withdrawn from the same by means 
nearly v al har llever’, A spring &* acting on the sai 
cause It g, when at liberty, to be presse! into the 
position 1¢ hand lever & is moved into position for withdrawing 
the bolt from the sears and triggers, and so held by the spring 
lever / working in the ta In its rear arm is a slot, the acting 
« 
| end of aon ed for engaging with a t rks, 7 r 
catch | is di sengage fro m thet 1 roe by the action of the top 
bolt m, when the latter is withdrawn to unbolt the gun. When 
the hand lever & of the safety apparatus is moved to withdraw the 
safety bolt, the slotted arm of the lever catch falls by the action of 


| J. Linacre, Brecknock. 


its spring, and when the hand lever has fully withdrawn the safety 
bolt the inclined edge of the slot /* engages under the tooth & 
snd holds it and the safety bolt out of action. After the discharge 
the safety bolt is released by the action of unbolting the gun. As 
regards the cocking mechanism, on the breast of each of the 
hammers 6 is a projection. the inner end of which is situated « 
the projecting lower end d@? of the lamp d, When the breech ends 
are raised the lump lifts the projections of the hammers, and 
throws them back into the position shown so as to cock them 
(February 7, 1881). 

526.* Securing Railway Rails in their Places: 

[24 ]—A wedge is driven betweer 

“All ‘three have vertical Y grooves 
1881) 


the jaw of the chair and the key. 

to prevent slipping. (February 7, 
536. Chimney-Piece Coverings or Casings: 

H Gudgeon, Winchester. (fd. 8 Figs)..—The jambs, fri 


R. 





and top shelf are made in s pirate parts constructed to slide +o 
as to be adjustable to suit grates or openings of various sizes. 
(February 8, 188}), 

546. Manufacture of Dinitro-Benzole: J. A. 
Kendall, Gondon. [4¢)—Claims (1) the manufacture of 
dinjtro-benzole from gas containing benzole by means of a mixture 
of nitric acid and sulphuric acid, the latter being in excess; (2) 
the same manufacture from nitro-benzole suspended in gas. 


| (February 9, 1881). 


| don. 
Hammerless Breechloading Firearms: H. | 


{2d.)—The steel lump on the barrel | 


558. Penholders: E. Fischer, Haale-upon-Saale, 
Germany. ((4. 12 Figs.}—The holder can be set and fixed at any 
angle tothe stem. (February 9, 1831). 

560. Manufacture of Sugar: J. H. Johnson, Lon- 
(Brissonneau Brothers and Co., Paris) [4d.] —The improved pro- 
cess for liquoring sugar consists in the employment in combination 
of steam or vapour and“ cleare,” or clarifying liquor, the latter 
being obtained by causing steam to impinge against powdered or 
other sugar interposed between the steam inlet and the substance 
undertreatment. (February 9, 1881). 


Sepr. y, 1881.] 
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“588. Compound for Soup: 
Surrey. (‘/. /. Tyrrel/, New York, U. 
dried and granulated meat and veget ~ 
(February 10, 1881), 

608. Manufacture of Glue from Bones: A. J 
Boult, Liverpool. (#. /azen and F, Seltsam, Forchheim 
Baveria). [4d.)—The bones are crushed to fine pirticles and treated 
in a glue steaming appuratus, after having been springled with 
oxalic acid. After a time the steam is replaced by boiling water 
and the glue expelled by air pressure 


(February 12, 1881) 
621. Violins, &c.: 


Sutton, 


a Pitt, 
td.) -Ise om pose i of 
2 pac sked in tight vessels, 


H. J. Haddan,London, (£. i! 


Mollenhauer, New York, U.S.A.) [4d.] —C onsists in p acing a board 
between the sounding board and the back of the instrument, so 
as to divide the interior into two compartments. This inter 
mediate board is provided with sound holes and a bass rod. 


(Febuary 14, 1881). 


627. Steam Engines, &c.: W, F. Goodwin, Stel- 
ton, N J., S.A. [6d. lv Figs.)- -Is for improvements on 
Patent 4674 of 1879, and has reference to the following points : 
(1) The construction of the cylinder and the covers the valves 
being located in the latter; (2) means for automatically oiling the 
interior of the piston space and for testing the tightness of the 
piston packing by an oil duct passing down the centre of the 
piston rud and coming out at the of the piston; (3) anim 
proved construction of cylindrical or plug valve; (4) a new valve- 


vperating mechatr by which the lead of the 





side 


ism consisting of ca 








valves cav be changed while the engine is at work; and (5) various 
forms of lubricating apparatus. (February 14. 1881). 

698 Founteis Penholders: M. Benson, London. 
(W, W. Stewart, Brooklyn AA) (6d, 9 Figs.) - Comprises several 
impr vements mainly to obviate the ill effects of air bubbles, 
(Febreary 17, 1881) 

2500. Direct-Actins Pumping Engines: A. M. 
Clark, London. (£. @. Shortt, Carthage, NY... U S.A), [6d 
1! /igs.J)—Relates to stean punee 3S Salen 8 si > planger fs 
constructed at its upper end to form a steam pist on and at its 
lower end to act as a pump plunger The steam distributing 


at its lower end and a central hollow 
stem rising therefrom with openings registering with the steam 
ports, being operated on the upstroke by the “am actieg on its 
larger side against the pressure on the smaller side, and being 
brought down by the exhaustion of the steam from below it. The 


valve G has a piston head 


s 


























upper portion of the main cylinder C is bored for the steam piston 
and the lower part for the plunger P, which is filled with wood to 
prevent the condensation of the steam. The recess below the ring 
¢* contains a metallic packing ring and is connected to the suction 
side of the pump to pre vent any wate ‘r forced past the plunger 
making its way into the m cylinder. The upper cylinder head 
D formed with . central Gaeaus 4a jection, t' rouzh tl 

] read of w h steam is admitted to and exhausted from thi 

{ 
= 

top of the main piston, Steam is received in the hollow stem of 
the main valve by pi; yt shown in the figure, and passes thence 
alternately through t penings b* b*, either into the p on H* 
leading to the uncersid f the steam pist wach Spano. rt 6° lead. 
ing to the upper sid the piston. The port b5 opens into the top 
of the cylinder tt » registering port in the cylinder head, 
which communic h vertical passages about the per f 
of a fixed bus g Lis the main exhaust port which connects 
with the exhaust pipe. and is alternately connected with the two 
nduction ports 4%, 65 by a reeess c¥ on the main valve. The 
conirol of steam to and from the space 6 under the valve G is 
effected by the hollow tube e connected to the main piston and by 
various passages which are alternately covered and uncovered, 
but which are pot shown in the drawing The object of the 
plunger f is to depress the valve if it sticks. The specification 
contains thirteen claims some of which relate to the suction and 


delivery valves of the pun June 8, 1881). 


ip. 
2578. Foot- Power Mechanism for Driving Saws, 








Lathes, &c.: 4.M. Clark, London. (('. 4. dMfayo ani W. 
L. Perr Lowe Mass.. U.S.A.) (Ad. 4 Figs.j—ihe power is applied | 
from the treadle toa pulley by a strap. The pulley is connected | 
to the shaft by three rollers working in taper recesses, and so 
arranged that t bite when moved in one direction, and fall 
loose when moved in the other. (june 14, 1881). 


ITED STATES PATENTS AND PATENT PRACTICE. 


of inventions patented in the 


UN 


Descriptions with illustrations 


United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offices of ENGINEERING, 35 and 36, 
Bedford-street, Strand. 


IMPROVEMENT OF THE MISSISSIPPI, AND 
THE TEHUANTEPEC SHIP RAILWAY. 
AMONGST the invited guests at the meeting of the 

Britis h Association at York was Captain James B. Eads, 

., the constructor of the St. Louis Bridge, and of the 

jetties at the mouth of the Mississippi. At the meeting 

of Section G, over which Sir W. Armstrong presided, he 
was urged to deliver an address upon the improvement of the 

Mississippi, and also to speak upon the proposed ship rail- 

way across the Isthmus of Tehuantepec. Captain Eads 

replied that he was merely present for the day as a guest, 
and not expecting to have the honour of an invitation to 
address the meeting, he was totally unprepared to do so. 

However, being presse’, he conse mated to occupy half an 

hour of the time of the section in explaining the improve- 

ments of the Missi<sippi and anc thi r upon the subject of the 
ship railway. gly given on Thursday, 








‘ 
avotice Was acct 
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that after the President’s address Captain Eads would 
speak upon the above-mentioned subjects. The section met 
in the hall of the Corn Exchange, and at the appointed 
time, 1 o’clock, a large and attentive audience was present. 
Captain Eads, as already stated, delivered his address ex- 
tempore, and not from a written paper. We give the sub- 
stance of his remarks, and not a verbatim report of them. 
Captain Eads said that the two works upon which he had 
been requested to speak were each of such importance and 
magnitude as to affect the commerce of the world quite 
a3: much as any other enterprise yet undertaken and exe- 
ented. He then went on to say that for more than forty 
years many plans for the improvement of the Mississippi 
had been suggested and tried, but without suc cess. 
The Mississippi i in flood times discharged about 1,250,000 
cubic feet of water per second, and brought down in 
suspension an enormous quantity of sediment. The slack- 
rag of the current upon entering the sea caused this to 
be de: sposited at each one of the mouths of the delta, so that 
in front of each a bar was formed. ‘These bars advanced 
annally into the gulf throngh the additions made to them 
by the frequent and heavy floods. 

In 1873 the Government engineers proposed to construct 
acanal forty miles above the mouth of the river to the 
deep waters of the gulf. The canal was to be about six miles 
long, but as the difference in the level of the river and 
gulf is about 6 ft., it would have been necessary to lock the 
ships through the canal into the river. He (Captain Eads) 
opposed this plan, and urged the improvement of the 
mouth by means of jetties, and he was so confident of his 
success that he offered to deepen one of the mouths of the 
river (on the bar of wl hich only 8 ft. of water then existed) 
to 30ft., and to obtain a depth of 20 ft. before any money 
should be paid to him. The jetty system was opposed on 
the ground that the sediment brought down by the river was 
chiefly pushed along on its bed by the current. He, how- 
ever, contended that it was carried in suspension, and 
that the quantity which the water was capable of carrying 
was strictly regulated by the velocity of the current. To 
disprove this assumption, the opponents of the system 
quoted the results of careful examinations which had been 
made at two points of the river by Messrs, Humphreys and 
Abbot, to show that there was no relation whatever between 
the quantity carried in suspension and the velocity of the 
current, according to the diagrams published py Messrs. 
Humphreys and Abbot, to show graphically the results 
of their observations. He (Captain Eads) pointed out, 
however, that they had fallen into a strange error in 
comparing the velocity of the current per second with the 
quantity of sedimentary matter found in a single cubic foot 
of the water during a second of time. As there was no cor- 
respondence between these two quantities they assumed 
erroneously that there existed no correspondence between 
the velocity of the current and amount of sediment carried 
by it. Their mistake consisted in failing to compare the 
current per second with the quantity of sediment carried 
by the entire river during that second of time past the 
point of observation, instead of that contained in only oue 
cubic foot of water. He took their own tabulated state- 
ment of results and constructed a graphic chart showing 
the velocity per second and the quantity of sediment carried 
per second, and the synchronism of the two was com- 
pletely and thoroughly established, leaving no room for 
questioning the truth of the principle upon which he 
founded bis hopes of success. Captain Fads then ex- 
plained briefly, with the aid of sketches on the black- 
board, the location of the bur with respect to the mouth, 
and showed that as there were 30 ft. of water at the point 
where the banks of the river terminated, and where the 
river was 1000 ft. wide, the sume depth of water could be 
made to exist 24 miles ont to sea (where the depth was 
then but 8 ft. and the width 5000 ft.) if the volume of dis- 
charge were carried out between parallel jetties 1009 ft. 
apart, over the crest of the bar into the deep water beyond. 
This was the plan, and it had proved eminently successful, 
for °0 ft. of water was thus ootained two years ago, and 
sin* that time this depth had been continuously main- 
tained. 

Recently a commission of engineers was appointed by the 
Unite! States Congress to determine the best method of 
improving the whole course of the River Mississippi, and 
three plans were proposed to effect this purpose. Thirty 
thoasind square miles of valuable land were liable to 
anual inundation by the flooding of the river, and this was 
partially prevented by what is known as the ‘‘ levée’’ system 

—a system of dykes. Theadvocates of the ‘‘ outlet system” 
claimed th: at if outlets were made and the flood waters were 
carried off by other channels to the sea, the height of th 
floods would be materially reduc :d. Another system which 
may be designated as the low-water treatment of the ~~ 
has been tried to some extent without beneficial results ; i 
looked to the improvement of certain localities and ihe 
of the river where the bars were most troublesome, but no 
permanent benefit could be secured by these systems for 
reasons which he (Captain Ead-) then proceeded to give. 
A profile (section) was drawn upon the black-board, the 
base line of which represented the level of the Gulf of 
Mexico, and rising from this more and more rapidly a 
second line showed the slope of the river surface in flood 
time, and indicated the fail of the river from the higher to 
the lower level by which the current of the stream was 
produced. C oe Eads then went on to say that the 
chief element which resisted the flow of the current 
was the friction of the bed of the stream. The 
friction of water flowing through pipes or over the 
beds of streams increases with the increase of the surface 
in contact with the water, and does not follow the same law 
as solid bodies. ‘lhe frictional surface ina pipe of 4 ft. 
diameter would only be four times as great as that in a 
pipe of 1 ft. diameter, but as the larger pipe would contain 
sixteen times as much as the smaller, the ratio of friction to 
volume would only be one-fourth as great as in the smaller 
one. It is easily perce ‘ived therefore how the flow of the river 





friction is so much greater. Hence to maintain sufficient 

velocity to carry the sediment on to the sea, it must have 

a steeper slope at these wide places. He called attention to 

the fact that for the first 240 miles of its course the river 

was comparatively uniform in width, and the fall was less 

than 2 in. per mile, while in the next 69 miles, it was nearly 

twice as great, and from this point to Cairo, 1100 miles 

from the sea, the fall was muct 1 greuter; this was due to 

the great number of wide places and islands which existed 

in that part of the river, and if these wide places were 

reduced and made narrower, there would naturally be much 

less frictional resistance to the current, which being then 

accelerated would be enabled to carry ‘off a much “larger 

quantity of sedimentary matter, which would be taken up 

by the stream from its own bed, for the river flows over a 

bed formed of its own deposits. Every particle of sand lying 

in the bed whether deposited yesterday or 10,000 years ago 

was brought there by the action of the stream, and was left 

because of the inability of the current to carry it further. 

It was evident that as soon as a stronger current touched 

this deposit it would be again taken up and borne onward to 
the sea. No engineer is able to permanently increase the 

velocity of the Mississippi ; its normal velocity is that which 
enables it to carry its burden of sediment without loss or 
gain, and if accelerated beyond this, the quantity which will 
be taken up by the stream from the bed of the river will 
deep2n the latter in exact proportion, and as this is made 
deeper the slope of the surface will be reduced. ‘I'be 
dykes were now needed to prevent the floods from over- 
flowing the banks. The contraction of the wide places, 
and the creation of uniformity of width in the river will 
lessen the friction, increase the velocity, scour the bed 
deeper, and thus not only remove the shoals, but lower the 
slope and render the dykes useless. This was the system of 
improvement which he had been urging upon the country 
for five or six years, and it had been finally adopted by 
Congress; last session a large amount was voted to com- 
mence the construction of the initial works of the improve- 
ment. He had declared several years ago that the relation 
between the velocity of the current und the quantity of 
sediment carried in suspension was purely the result of 
the expenditure of force, and that no part of the force 
required to hold this sediment in suspension could be made 
to perform any other duty without leaving less force in the 
current to suspend the sediment; and that if a fishing net 
were drawn across the stream the friction of it would absorb 
sufficient force to cause the deposition of sedimentary mat- 
ter below it. This experiment had in fact been tried in the 
Missouri river, and at the present time one of the means 
of building up banks to lessen the breadth of the river, 
was by screens made of wire, with meshes 1 ft. square, which 
were held across the bed of the river by bags of stone and 
kept in vertical position by empty barrels secured to the 
upper edge of the screen. As much as 16 ft. of deposit had 
been raised in one season of flood by this method. By using 
willow or wire screens the formation of new banks can be 
accomplished where the river is too wide, and in the course 
of a few years comparative uniformity in width may be 
attained. As the friction increases with a diminution of 
volume, it is plain that by abstracting a portion of the 
volume through outlets and draining off the flood water to 
the sea, the remainder of the river must flow more slug- 
gishly because of the increased ratio of friction ; additional 
deposits would therefore be thrown down in the bed of the 
stream and its surface slope would be increased, thereby 
rendering higher dykes to prevent overflow a necessity, but 
by confining the flood water within a uniform high water 
pe Soe all the force of the current was conserved, ‘the ratio 
of friction decreased, and a lower surface level is the i inevi- 
table result. 

Captain Eads then proceeded to the second portion of 
his address, and spoke of the projected ship railway as 
follows : 

He said he would not occupy the attention of such an 
intelligent audience with any argument to show the impor- 
tance of a trans-isthmian route across the American isthmus, 
bat would call attention to the map of the isthmus. No 
doubt many persons would be surprised to learn that 
this isthmus between the two continents of America was 
1500 miles in length, or about 2} times as long as Great 
Britain. It lies in the direetion in which ships have to 
sail in the Pacific Ocean when going to the Orient, 
Japan, California, Oregon, the British possessions, &c. ; 
hence if they are made to cross the isthmus at Panama, 
which was near to the South American continent, a ship 
would have from thirteen to fifteen hundred miles to sail 
along the Pacific coast before she came to Tehuantepec 
where the isthmus joins the North American continent. 
It is at the latter point that the ship Bang is to be 
constracted, so that a ship sailing from New York to San 
Francisco, for instance, would save by crossing at this 
point about 1500 statute miles which would otherwise be 
necessary if the journey were made through the canal 
which Count de Lesseps is now constructing. The 
commerce from the Mississippi, if compelled to pass through 
the canal, on its way to China or California, would have 
to go nearly twice the length of the isthmus, adding about 
2200 miles to its route. 

He stated that Mexico had granted a remarkably liberal 
concession to aid the construction of the ship railway, and 
had given the company the right to obtain the aid of any 
foreign Government, and in consideration of this assistance 
the company was authorised by the terms of the concession 
to discriminate in favour of the commerce of such Govern- 

ment against that of all other countries except Mexico. 

Captain Eads then explained that the first thing to be 
done in the ship transif would of course be to take the vessel 
out of the water and place iton the railway. He believed 
that the oldest plan known for doing this was by the 
method called in England the slipway; and in the 
United States, the marine railway. This consisted 
simply of an inclined plane and rails on which a plat- 
form was lowered down into the water until it had 





is retarded by the wide places existing in its bed where the 








reached a sufficient depth for the vessel to be floated over 
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it ; supporting blocks were then drawn under the various 
parts of the keel and bilges requiring support, and when 
this was done, power was applied to the platform, which 
was drawn with the ship upon it out of the water. 

He would not discuss the question of the capability 
of the! ship when fully loaded to bear this operation with- 
out injury, because numberless ships had been taken out of 
the water with their cargoes, without injury to either, both 
in this country and in America ; and furthermore, he had 
the assurance of the ablest shipbuilders of the world, that 
there was no danger in the proceeding. He believed that the 
simplest and most expeditious method of raising the ship 
would be by that known as the hydraulic dock system, an ex- 
cellent-application of which was to be seen at Victoria Docks, 
London, made by th » eminent engineer Mr. Edwin Clark. 
By this method a platform is suspended between a number 
of upright hydraulic jacks, on which platform is a section 
of the railway track consisting of twelve rails. When raised, 
this section of rails would form an extension of the ship 
railway. ‘The cradle for carrying the ship is run on to this 
platform, which is then lowered down into the ws by 
means of the bydraulic apparatus to a sufficient depth to 
float the ship over the car; an automatic system of sup- 
ports is then drawn under the ship into the position neces- 

sary to properly sustain it. The platform is then raised 
until the rails upon it coincide with those of the permanent 
way on shore, locomotives being then attached, the ship is 
hauled across the isthmus. 

On the black-board Captain Eads sketched the wheels of 
the freight cars as used in this country and in America, and 
drew attention to the large space between the wheels of 
each car, in which other wheels might be placed to carry 
additional burden, if the curves of ordinary railways did 
not preclade their use. The weight of a ship, however, 
being more concentrated than that of a train of wagons, it 
was necessary to have the load carried by wheels placed 
closer together ; and hence it was imprac l | 











curves in the proposed ship railway. f must be 
constructed absolutely straight. Where it became 
necessary to alter the direction of the route it was 


done by means of turntables, on which the locomotives and 
car could be easily turned into the direction required. The 
surveys of the isthmus had shown that only two, or at most 
three, of such turntables would be required, and they had 
further shown that the steepest gradients would not exceed 
1 ft. in 100 ft., and that these would only extend through 
one-sixth of the total length of railway, the others being 








not more than 20 ft. to 25 ft. per mile. The wheels 
to be used would be about 26 in. in diameter, and 
would be placed about 3 ft. apart. He had been told 


by the resident engineer of one of the largest English rail- 
ways that some of the locomotives in use on that line im- 
posed a weight of nine tons on each wheel when at rest. It 
was clear therefore that five tons could be safely borne by 
each one of the car wheels of the ship railway. If one of 
the large steamers 450ft. in length, running between 
Liverpool and New York, were to be transported, she would 
require a car not larger than 400 ft.; one rail would there- 
fore have about 130 wheels upon it, these wheels would 
bear 650 tors, twelve rails would therefore carry 7800 tons. 
The rails would be placed 4 ft. 8} in. apart (standard 
gauge), and wonld cover an area 50 ft. in width ; this multi- 
plied by 400 ft. would give 20,000 superficial feet of ground 
to sustain the ship, or, in other words, th would be a 
pressure of 730 lb. per square foot on the groun}. This is 
less than the weight imposed by a brick wall only one story 
high ; but to further illustrate this he would give them a 
more familiar example which all bad doubtless frequently 
observed, viz., that of a horse trotting along a common 
road in the country. With its rider it imposed a pressure of 
about 1200 lb. upon the road, yet scarcely left the imprint of 
its shoes upon it. This weight was sustained on an area 
of about 24 Re pee inches, because the entire weight of 
horse and rider came alternately upon two feet only. The 

: are not than about 12 square inches 
each, and thus imposed upon about one-sixth of a square 
foot a weight of 1200 lb., irly ten i le weig! 
per square foot, which the ships would be 
the roud bed of the ship railway. 
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[t is evident also that if the rails which are used this 
country for a first-class railway are sufficient to bear nine 
tons per wi eel of a locomotive running at 50 to 60 miles 


amply strong enough to beara 
sed by the wheels of the ship rail- 
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to have his cargoes transported across the isthmus at 
Tehuantepec, and thus save 7000 or 8000 miles which is now 
required to round Cape Horn. 

‘The weight of the ship is about half that of the total 
cargo, and the weight of the railway car, on which the ship 
would be carried, would not exceed one-eighth of the total 
weight of the ship and cargo, so that there would be about 
40 per cent. of non-p: aying load to be hauled, which is con- 
siderably less than the proportion of non-paying load on 
ordinary railways, which is often as much as 50 per cent. 
and rarely falls below 40 per cent. 

There is no question about the amount of patronage 
which a ship railway or a canal would receive from tue 
moment its services were available for general use 

Captain Eads, in addition to the right of buil ling as hip 

railway, stated that he has also a right to constract and 
work a railway of standard or narrow gauge to run 
parallel with the other. 


strong said that there was every reason to believe that the 


carried out, and certainly there was no place on the face of 
the earth where a ship railway 
importance as in the position described. He hoped that 
Eads would elicit discussion from the members 
committee. 

Captain Bedford Pim, who has surveyed the Nicaraguan 
route, and is greatly in favour of a ship canal at that point, 
had listened to Captain Eads with great interest, buat 
said he must confess that he did not quite go so far as 
Captain Eads did with the ship railway plan. His idea was 
to excavate a shallow canal 8ft. deep; to raise the ship 
after the manner described, and to ‘take it throu gh the 
canal on large pontoons. 

Mr. Abernethy observed that as to the railway, he saw 
no difficulty in constructing it and in transporting the ships 
between the two oceans, but he thought the difficulty lay 
in treating ships with cargoes in them as if they were pack- 
ing boxes. 

Sir F. Bramwell remarked that if ships were able to 
bear the strain which they underwent in tempestuous seas 
they would surely be strong enough to bear the strain of 
crossing the isthmus on the rai lway- Ships were terribly 
tossed and roughly handled in heavy waves at sea, and the 


of the 


would be 
relieved on the 
upon them by 


that it 


} 


carriages on shore, and he believed 
equally as advantageous to the ships to 
railway from the severe strains brought 
stress of weather at sea. 

Captain Eads replied to the remarks made in the disens- 
sion and referred to the immense saving in di stan ice to be 


e 








traversed by the Tehuantepec route when compared with 
that of Nicaragua. He stated that a canal across the 
former was not practicable for want of water to supp! 


the series of locks which it would be necessary to constru 
to carry the ship over the highest elevation; but even if 
there were abundance of water for the ag ary named, the 
ship railway would nevertheless be the best plan, bei ing 
cheaper than the canal to construct, and costing less f for 





which the permanent way of a ship railway could be con- 

st ed in comparison with the cost of digging a canal. | 

Uf conrse, a first-class permanent way would be « ne 

but this being once constructed, its maintenance and repai 

would be much less than that of a canal across thei ons 

for the reason tuat the rains in Panama are t t 

in ¢ acter, and the amount of detritus wasled into 

canal would be enormous. 

It woald not be nece ssary to k p toe ra 1 ) 

true and ley though it would be bad management and 

neglect to allow an irregularity eyual to 1 in. in theis 

respective levels to occur, but even this would » no 

it y to the car, inasmuch as each wheel would be inde- 
t of its fellows, and would have one or more stroug 





over it which would permit . it to rise 





without “inju Che entire car would : 
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carried upon a mass of steel springs to allow for 

equality in the permanent way. | 
He had been informed that the ordinary price charged to | 


ad for the carriage of coals 


customers by railways in Englar 
were to cost double this to 


} 
was 4d. per ton per mile; if } 
haul loads on the ship railway it would still leave a large 
margin for profit, and he had been informed only a d: ay or | 





two previously by a shipowner engaged in carrying wheat 
from California to Son rpool xo of 
freight in -an Franc t 
and that he could well afford to pay on 
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maintenance ; while it would be superior in actaal operation. 
Ships could be transported at ten miles or more per hour, 


| instead of two or three, and in its capacity the railway 


could be increased practically without limit, and without 
interference with existing traffic. 1is could not be done 
with a canal, and the saving in first cost would be so great 
that even with the additional expense of working the road 
compared with that of the canal, an immense margin would 
be left for profit, and the two systems could be well com- 





‘| pared and regarded as analogous to the controversy which 


once arose between the conflicting interests of the stage 
coach and the locomotive. As soon as the ship railway was 
completed no more would be heard of ship canals, because 
the ship railw we will be infinitely superior in every 
way. In fact a ship could be transported 
fat nus upon a well-constructed railway 
safety as a child when carried in its 
the motion of Mr. Bateman, it 
Captain Eads’ addr ia the aun 
Association. 
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js. —Mr. W. H. Stevenson, of Ottawa, 

contract for grading the Napan 
Railway. Work is to be begut 

» be completed by November 15. 
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2 of 5 
Welbourne.—A Board appointed 1 by the 
sroment of Victoria to consider the question how “Mel l- 
bourne and its suburbs can be farnished with a plentiful 
supply of wholesome water during all seasons of the year 
has presented a progress report. It dwells upon the urgent 


ly of 


G Vv 





necessity of putting an immediate and fiaal stoppage to | 


the issuing of licenses for splitting timber on either side of 
the Dividing Range, in the neighbourhood of the sources 
of the Plenty and its tributaries, as by the useless destruc- 
tion of timber as well as the cutting up of the ranges into 

llies, both the extent of the rainfall is affected, and the 


ru 


At the vlose of Captain Eads’ remarks Sir William Arm- | 
time would come soon when the scheme would be practically | 
would be of such value and | 


the interesting and lucid statements made by Captain | 


passengers were generally very happy to get into the railway | 


built to produce | 
, 12 horse-power engines giving | 


£ On} 


k in the north | 





deterioration of the streams flowing into the Yan Yean 
reservoir is largely increased. The Board has also visited 
the Watts river, with a view to ascertz sining whether a 
| sufficient supply of water can be derived from it. The 
report states the minimum flow of the river above Fernshaw 
is equal to ten million gallons per 24 hours; that ata 
| point three miles below Fernshaw the flow is increased by 
| contributions from intermediate creeks to 17} million gai- 
lons per 24 hours ; that from altitudes which have been ascer- 
tained by careful levelling between the last-named site and 
the veds of other creeks the Watts supply can without much 
difficulty be increased to 24 million gallons per 24 hours; 
that near the; place where a temporary weir is erected 
|} across the Watts below Fernshaw, a site was found admi- 
rably adapted for a rest rvoir capable of storing for imme- 
diate use in Melbourne 2000 million gallons of water. ‘The 
| members of the board made an inspection of the Watts 
February 3, and satisfied themselves, from carefully pre- 
pared reliable data obtaine 4 from numerous gaugings mad 
over weirs constructed for the purpose of securing accurat 
esults, that the minimum flow to Melbourne ever vy 
24 hours a u the Watts and its tributaries would be equal 
to 24 million gallons, a quantity amply sufficient to anti- 
the fullest lemands of a large increase of the popu- 
lation now suppli ed from the Yan Yean, and when a 
reservoir is constructed it will be capable ef supplying at 


| cipate 





least double the pr sent population of Melbourne and its 
suburbs. 
| + . , ryt *? ” + . r , 
| New South Welsh Railways.—The New South Welsh 
Government’ has laid its railway policy before the Colonial 


1 
Parliament. The following new lines are proposed: A 
junction of the Northern Railway with the Southern bya 
double line from Homevush to Waratah; a line from 
Sydney to Wollongong and Kiama ; a line from Goulburn to 
Cooma, vid Tarago, Bangendore, aud Queanbeyan; from 
| Albury to the Murray, by a double line, including a moiety 
of the cost of constructing the Murray bridge ; aline from 
Orange to near Forbes, vid Monlong; from Narrandera to 
Jerilde from Costamuudra to Gandagai, from Marrum- 
burrah to Blayney, ar “y the balance of the cost of coim- 
pleting the line from Wagg.-Wa, gga to Albury. 


Ww 
+) 


Cul 


erie, 


|} South Australian Shale.—Recently there have been 
rumours of an important discovery at the Petroleam Vil 
Company’s workings at Salt Creek, South Australia. At 


a depth of about 255 ft. down to 276 ft. a seam of brown 
has been bored into without cutting through it. 
Samples have been submitted to experts, who all pronounce 

the substance to be a certain indication of an approach to 
coal, or the regular oil-bearing shale 


Winnipey.—Messrs. J. and P. Lyons and T. Daan have 
secured a contract for erecting Parliament buildings at 
Winnipeg. Mr. John Lyons soon leaves for Winnipeg to 
t matters in readiness for commencing the work at once. 
Minerals in Ontario.—An iron mine has been discovered 
ona farm a little east of Bridgewater, and an asbestos 
mine near Flinton. ‘The vein of the latter is 7 ft. wide, and 


suaie 





re 


the fibre is said to be the best yet discovered. 
Railways at St. Louis.—The Union Depot at St. Lonis, 
which but a few y ; » was regarded as a great boon 





to tue pubic, 2 
designed to 


become inadequate to the business it is 
accomm date. ‘The railway interests of St. 


13 





Louis have dev sloped during the last few years with unex 
pected rapidity. A new union depot company is to be 
yrganised, which will build a new dept, or purchase an | 


enlarge the present buildings and yards. 

Victoria and New South Wales.—Melbourne and Sydney 
are now virt 1ally connected by railway. The Victorian 
North-Eastern line terminates at Wodonga, on the Murray 
Flats, and t New South Wales Great Southern line at 
Albury, oa the north side of the river. The former 
137 in length, and the latter 386 miles, and the 
tween Melbourne and Sydney now occupies only 
25) hours, including the delay entailed by passeng 
having to cross the Murr 
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Perimtnent Way on the igan Central Railroad 
70) tons of steel rail for repairs were laid dari 
by the Michigan Central Railroad Compar 





About 590 miles 




















| tue entire cost being charged to revenue. 
of track are now laid with steel. During the same period 
side tracks were built to the extent of ten miles, the cost 
being include di in road repairs. 

Bridges on the Michigan Central Railroad. —In addition 
to the erection of 6S7ft. of iron trasswork, replacing 
wooden bridges, an iron bridge 632 ft. in length, with stone 
abutments and piers, has been built on the Michigan 
Central Railroad, over the St. Joseph river, at Niles, for 
a sé ['we.ve wooden bridges of varioas lengths 
have been rebuilt, and 175%ft. of bridge filled, requiring 
17,769 cubic yards o arthwork 

|} Telegraph Wires through Sewers.—A large force is now 

jengaged in ranuing the wires of the Matual Usioa Tele- 

| graph Co:npany throagh W wshington, by using the common 

sewers. ‘The namerous wires, which are inte “nd d to muke 

all the connexions inside the are twisted in cable form 

and covered with a non-conducting and waterproof coating. 
it 


Outside the city limits these wires will emerge from the 
s»wers and join those placed upon poles. The cable, made 
the twisted wires, is attached firmly to the arched roof 
or top of the sewer, and thus raised above all interference 
from water, except in case of fi »ods. The cables are laid 
by men who are enveloped in rubber clothing and provided 
with safety lamps, provision being made for conducting 
fresh air to the workmen by means of india-rabber tubes 
attached to their rabber suits. ‘The wires are passed down 
through the manholes of the sewers. 
The Pennsylv Railroad and 
Pennsylvania Kilroad 
n with coupl 
tue number of a 
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its Brakemen.—The 
Company is supplying its train- 
cu will, no doubt, diminish 
sed in coupling cars. 
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The Mechanical Engineer’s Office Book. Boiler Con- 
struction. By Newson Fouey. London: Crosby Lock- 


wood and Co. mes 
Ix the volume before us Mr. Foley has embodied in 


a convenient form the rules of the Board of Trade 
and Lloyd’s relating to boiler construction, the rules 
being not only given verbally but diagrams being 
added which enable the results required to be very 
easily determined at sight, thus saving much time 
and risk of error. Altogether fourteen diagrams 
are devoted to the graphical reproduction of Board 
of Trade rules, these relating to cylindrical boiler 
shells, strength of flat plates, girder stays, fur- 
naces, &c. 

To Lloyd’s rules eleven diagrams are specially 
devoted, these relating to the strength of boiler 
shells, flat plates, and furnaces, while besides these 
are two diagrams relating to the proportions of 
rivetted joints, another giving the lengths of rivets 
required for different thicknesses of plates, forms 
of point, Xc., and another by the aid of which the 
daily consumption of coal corresponding to dif- 
ferent horse powers and consumption per horse 
power per hour can be very promptly ascertained. 
The diagrams appear to have been all got out with 
great care, and we have by trial found them to be 
exceedingly convenient for rapid calculation. We 
regret, however, to say that the manner in which 
the diagrams have been lithographed certainly can- 
not be praised, there being in many cases a great 
want of soundness in the lines, while the writing 
and figuring are very far from being so neat and 
clear as is desirable. 

The letter-press, besides giving verbally the rules 
embodied in the diagrams, includes a number of 
tables giving proportions of rivetted joints, decimal 
equivalents, Birmingham wire guage, surfaces of 
tubes, circumferences and areas of circles, squares, 
cubes, and fourth powers of numbers, strengths of 
bolts, weights of rivets, plates and bars, boiler 
tubes, &e., these tables being all printed in good 
clear type, and being handy for office use. We 
notice that in the summary of Lloyd’s rules Mr. 
Foley gives the tests for iron used in donkey boilers, 
but somewhat curiously he makes no mention of 
Lloyd's rules for the strength of steel plates, nor 
does he give the regulations as to the drilling 
or annealing of such plates. These are matters 
which should be added in a future edition, and we 
would suggest also that a statement of the standard 
tests for iron and steel plates and bars enforced by 
our own Admiralty as well as by the French and 
United: States naval authorities might well be 
included. 

The volume would also be rendered more com- 
plete by the addition of data as to the best pro- 
portions of grate surface, heating surface, and flue 
area, steam and water capacity, &c., together with 
information as to the weights of boilers of different 
types. Respecting boiler fittings, such as firebars, 
safety valves, cocks, &c., Mr. Foley says nothing, 
although in a book on boiler construction some 
points on these subjects might well find a place. 
It is possible, however, that our author may intend 
to treat of these matters in a second volume, which 
we understand is in preparation, and which is, we 
believe, to deal with machine construction. 

We have pointed out what we consider some short- 
comings in Mr. Foley's book, but these, although 
they diminish its scope, still leave it a very useful 
volume which well merits a place in all drawing 
offices where marine bviler work has to be dealt with. 








Dangers to Health. A Pictorial Guide to Domestic Sani- 
tary Defects. By T. Pripazon TEALE, M.A. Third 
Sean London: J. and A. Churchill ; Leeds: Charles 
yoodall, 


he question “are you quite sure that the drains 
are all right ?” spoken with a suggestive sniff in the 
direction of the bath-room, often throws a shadow 
over a new home and causes it to wear an altered 
aspect in its owner’s eyes. ‘The sanitary and labour- 
Saving appliances that were to him a source of 
pride and contentment he begins to regard with 
suspicion ; wall papers with a trace of green in their 
patterns become a standing menace to his peace of 
mind ; traps, ball-cocks, ventilating pipes, and every- 
thing else connected with plumbers’ work, add to his 
vexation of spirit, until the house from being a source 
of pleasure is only another care and worry added 
to the thousand and one that he had before. Under 
such circumstances, the first impulse of an energetic 
man after the fear of danger bas ripened into cer- 





is to set himself to consider how to remedy the evil, 
An appeal to the landlord is usually the first step, 
but as he almost invariably pursues ‘a policy of 
masterly inactivity,” except on quarter days, nothing 
is gained from him except the assurance that the 
building is a perfect museum of sanitary science, 
After that the tenant finds that the alterations 
if made at all must be done by himself with 
such assistance as he can command, generally that 
of the local plumber; the latter individual, how- 
ever, is looked upon in most families much 
as Sinbad regarded the old man of the sea 
after he had made his close acquaintance, and 
any evil is tolerated in preference to his pre- 
sence ; consequently affairs are allowed toslide from 
year to year unless an outbreak of illness renders 
it imperatively necessary that ‘‘ something should 
be done.” ‘To show at a glance the nature of that 
‘* something” is the object of this volume ; as stated 
in the title it is a pictorial guide, and its indications 
are so plain that any one who has eyesight, even if 
his other faculties be of the meanest, may under- 
stand it at a glance. The author states that since 
the publication of the first edition he has become a 
sort of centre towards which information concern- 
ing drainage defects has gravitated, and he certainly 
appears to have collected instances of every possible 
form of sanitary imperfection, whether the result of 
accident, carelessness, or of wilful misconstruction. 
The book contains seventy full-page illustrations, 
generally sections through dwellings and the con- 
necting pipes, sewers, cesspools, &c., representing 
mostly arrangements that have actually been found 
in existence. The moral of the illustrations is made 
specially impressive by the aid of colour; sewage 
matter, whether in the state of liquid or gas, 
is indicated in blue, in the latter case by blue 
arrows, which are shown wriggling in through 
keyhole and cranny, and making their way with 
most wicked-looking twists in their tails, straight 
at the tenant smoking by the fire, the lady in 
her bed, or the baby in its cradle. But in sim- 
plifying the subject the author has not made it 
either useless or ridiculous. Although his book 
may pleasantly occupy an hour’s ride in the train, 
it forms a trustworthy guide under whose direction 
a man of average ability without any technical 
training may investigate the condition of his dwell- 
ing from attic to basement and form a correct 
opinion as to its healthfulness or otherwise, at the 
same time putting himself into a position to super- 
intend those to whom he may intrust the remedying 
of the defects that he finds. Mr. Teale isa surgeon, 
and touches very lightly upon the converse of his 
pictures, merely pointing out the conditions to be 
fulfilled and leaving the means to be decided by 
others. In this we think he has acted very wisely ; 
technical details would have impaired the value of 
the book with the public, and would have been 
a cause of controversy and perhaps of adverse 
criticism with the engineering profession, who, as it 
now stands, may find in it most useful hints, 
gathered from actual observation over an extended 
area, and recorded in a striking and intelligible 
manner, of the probable sources of the evils that 
they may be called upon to investigate and to rectify. 
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THE JABLOCHKOFF SYSTEM AT THE 
PARIS ELECTRICAL EXHIBITION. 
No. II. 

In our last article* we described the form of 
Jablochkoff candle which is in use at the present 
time, and what will probably be the improved 
forms which will replace it in an early future. 
Visitors to the Exhibition will find a great number 
of examples of the present arrangement, which 
they can examine in detail. Several boxes are at 














tainty, as it usually does after a slight investigation, 





the disposition of the public for this purpose. 
Others are arranged as trophies on shields sus- 
pended in the pavilion. 

The remarkable success of the Jablochkoff 
system is due to the extreme simplicity of the 
device as well as to the absence of mechanism and 
regulating apparatus. It would be difficult to 
imagine anything simpler in construction than the 
Jablochkoff candle, unless it be the various forms of 
incandescence lamps shown by Edison, Swan, and 
Maxim. But the Jablochkoff candle being an are 
light is of course more powerful in illuminating 
power. 

Again, the trade price of the Jablochkoff candle 
has been remarkably diminished during the last 
four years, accompanied by an equally remarkable 
increase of its sale. At the opening of the Exhi- 
bition in 1878, they were sold at 74d. each ; the price 
has been reduced successively to 6d. in 1879, to 
5d. in 1880, 4d. in 1881, and it is at present only 
3d. for those lasting two hours. Thus, the cost 
per hour of illuminating by means of the Jabloch- 
koff candle in four years has been reduced from 
5d. to 13d. 

These continued reductions in cost have given a 
large development to lighting installations made 
with this system. A complete list is exhibited on 
a series of boards, and large drawings illustrate the 
principal installation, that is to say, at the Grands 
Magasins du Louvre, the Grand Hotel, the Hippo- 
drome at Paris, and harbour lights of Havre. 
We need not now pursue the consideration of the 
commercial value of the system ; this will be better 
illustrated at a future time by descriptions and illus- 
trations of new applications of the light. 

Any description of the manufacture of the Jab- 
lochkoff candle should be preceded by an examina- 
tion of the special conditions which control the 
electric carbons and the candles themselves in refe- 
rence to the passage of the electric current. 

Such an investigation has been made with great 
care by M. Joubert, general secretary to the French 
Physical Society, which gives to the Compagnie 
Générale d’Electricité most important and valuable 
assistance. M. Joubert has also had the able sup- 
port of the engineers of the Physical Socivty, 
especially that of M. Minet, who has especially 
interested himself in the manufacture of the can- 
dles. We will now give the results of some of the 
most recent researches. 

As a general rule, in burning Jablochkoff candles 
with carbons of 4 millimetres diameter, sepa- 
rated by a distance piece or “colombin” 28 milli- 
metres wide, currents are employed of sufficient 
tension to burn four such candles placed in the 
same circuit. The work to be done corresponds to 
an intensity of from 8 to 9 webers. The fall of 
potential between the two parts of the bracket 
carrying the candle should be from 42 to 43 volts. 

The fundamental conditions upon which a 
successful use of the Jablochkoff candle depends 
must be fulfilled by the dynamo-electric machines 
and by the conductors. 

The resistance due to the Jablochkoff candle 
resolves itself into two parts : 

1. The resistance of the carbons. 

2. The resistances of the other elements of the 
candle. 

In reference to this subject we cannot do better 
than summarise the observations of M. Joubert, 
whose experiments with the carbons manufactured 
by M. Carré are the best that have been made up to 
the present time, and the resistance for normal car- 
bons do not vary in different samples. The specific 
resistance of a carbon, that is to say, the resistance 
which is offered to the current by a cube of one centi- 
metre is 3927 microhms (the microhm isa millionth 
part of an ohm) or 2430 times the resistance of pure 
copper, which is 1.616 microhm. To take another 
form, a cylinder one metre in length, and one milli- 
metre in diameter, hasa resistance of 50 ohms. The 
following Table gives the resistances for carbon 
cylinders one metre long and of varying diameter. 




















: | The Equivalent 
Diameter of Resistance in | Length in Copper 

Carbon. Ohms. Wire .16 in.= 
4 mm. in Diameter. 

mm. in. m. yds. 
1= .04 50.000 20,000 = 21,870 
a= SS 12.500 5,000 = 5,466 

3 = .12 5.550 y . 
4= .16 3.125 366 
5 = .20 | 2.000 800 = 875 
6= 24 | 1.390 555 = 606 





* See ante, page 252. 
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BOILER AND THRUST BLOCK OF THE SS. “PARISIAN.” 


CONSTRUCTED BY MESSRS. R. NAPIER AND SONS, ENGINEERS, GLASGOW. 


(For Description, see Page 279.) 
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These results were obtained at a temperature of 
68 deg. Fahr., or far below that to which the 
carbons are raised on the production of the arc ; 
now it isknown that the resistance of metallic con- 
ductors increases with the temperature, while the 
reverse effect takes place in bodies of high elec- 
trical resistance. 

Carbon is a substance whose resistance dimi- 
nishes as the temperature increases. Between 
32 deg. and 212 deg. the coefficient of reduction is 
sixz for each degree. At 1832 deg. the resistance 
is scarcely more than a third of its original value. 
This proves that the resistance of the composing 
particles of the carbon decreases from the bottom 
to the top during its consumption, because the 
heating increases in the opposite direction. Carbons 
made of gas coke have a much higher resistance, 
about seventeen times more than the Carré carbon. 
M. Joubert also investigated the resistance of the 
Gaudin carbons, which are intended to give a 
maximum amount of light. He found that they 
possess a specific resistance of 8513 microhms, or 
2.16 times greater than that of the Carré carbons. 
The variation with regard to temperature is 3; 
between 32 deg. and 212 deg. Fahr. 

From the foregoing it will be seen that the 
resistance of the carbons at the temperature due to 
incandescence is relatively very low, and has 
practically no influence on the intensity of the 
light, which depends rather on the composition of | x, 
the carbon. <A metallic coating also diminishes the 
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resistance very sensibly; under normal conditions| py, following are the results obtained with two | Second Candles 9in. in Length with Carbons .16 in. in 


























it reduces it to about one-third of the original series of candles : Diameter. Ge pe cc 
value. Sie. E Cart 56 D 

The resistance of the Jablochkoff candles is made | _F'tst na scrs in. Long, arbons .156 in. in in Diameter. — No, | Total Resist- | Resistance of | Resistance from 
up of the resistance due to the carbons, added to that sind ai o hae ‘ 2 | ance. | the Carbons. | Lightning. 
of the contact, more or less perfect, of the carbons| wo Total Resist- | Resistance of | Resistance from . ———-" 
with their sockets, and before lighting, the re- i... the Carbone. Lighting. : ree en = 
sistance of the lighting fuse must be added to the 1 7.70 1.73 5.97 3 18.80 142 16.38 
total. M. Joubert has carefully investigated this 2 | 8.27 1.52 6.75 a | 5.65 1.42 4.23 
question, but he has not, we believe, measured the $s | 6.97 1.73 5.24 5 | 5.94 1.64 4.30 
resistance due to the second cause just named, the 4 6.42 1.60 4.82 6 | 6.95 1.37 = 
imperfect contact of the socket and the carbons. 6 = oe : oo. 7 6.77 

To measure the resistance of lighting he pro- - 612 144 468 9 | 6.92 153 5,39 
ceeded by differences, taking at first the resistance 8 7-15 1.81 5.34 10 | 6.60 | 1.43 5.77 
of the candle as it is made, and afterwards that of 9 5.94 1.65 3.29 ee fa 
a candle in which he substituted for the lighting ee Average | 6.74 1.46 5.27 

Average 7.12 1.66 5.34 








fuse a copper wire of inappreciable resistance. 
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OSCILLATING TOOL-HOLDER. 


CONSTRUCTED BY MESSRS. J. AND J. KERSHAW, ENGINEERS, MANCHESTER. 


In ternis of equal lengths of conductor, the candles 
of the first series give the following equivalents : 


Yards of 

Conductor. 
Total candle with lighting ve és 3104 
Lighting only eee om ove ee 2335 
Candles without lighting ci 726 

Second Series. 

Candle with lighting 2981 
Lighting only ae oils 2305 
Candle without lighting ... 638 


Thus, the resistance due to lighting is equivalent 
to about 2000 metres of conducting wire and the 
candle only to 600 metres. In a circuit of four 
candles, the resistance due to the latter is therefore 
2400 metres at the commencement, and metal coat- 
ing reduces the amount to about 800 metres. In the 
course of burning the carbons become heated and 
the resistance diminishes first on account of that 
phenomenon, and also because the length of the 
candles becomes gradually reduced. Buta new 
resistance also has to be considered—that due to 
the voltaic arc ; exact experiments have not been 
made on this subject up to the present time. There 
is lastly another element, the resistance of which is 
more or less important and which plays an impor- 
tant part in the combustion of the carbons ; this 
is the resistance of the “colombin” and of the 
distance-piece connecting the sockets carrying the 
carbons. As regards the former no careful experi- 
ments appear, to have been made, and with respect 
to the latter the investigations of M. Joubert 
furnish interesting data. 

The insulating materials first used gave a resist- 
ance of 25,000 ohms; horn insulators showed a 








(For Description, see page 279.) 
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resistance of 94,000 ohms; and ebonite is a more 
perfect insulator. The material now used gives a 
lower figure than horn, but the economy in manu- 
facture is considerable, and the insulation is suffi- 
cient for all practical purposes. 








THE EDUCATIONAL SYSTEM OF 
ONTARIO. 
(Continued from page 153.) 

THE most important functions of the Minister of 
Education are the apportioning of the school funds, 
and the superintendence of the normal schools, and 
to him is intrusted the general supervision of the 
system. 

The public schools are free to all the children 
resident in the section between the ages of five and 
twenty-one years, the only fee that may be charged 
being one for the use of books, stationery, &c., and 
that is limited to 20 cents a month. If a child is 
too poor to pay this, or to purchase what is neces- 
sary, the trustees may provide what is requisite, 
that the pupil may not lose the advantages of edu- 
cation. 

Every child between the ages of seven and twelve 
years is compelled by law to attend some school, or 
be otherwise educated, for at least four months in 
every year. Where this rule is not complied with, 
and there is not the excuse of extreme poverty, ill- 
health, or too great a distance from any school, it is 
the duty of the trustees to notify parents and 
guardians of their neglect. Should they continue 
to violate the law after this notification, the 
trustees may either impose a rate bill of not more 
than a dollar a month for each child, or make a 


complaint before a magistrate, who can impose a 
fine of not more than five dollars for the first 
| wilful offence, and double that sum for each sub- 
sequent one. If the fine is not paid, it may be 
| levied by a forced sale of the offender’s goods, or 
| he may be sent to prison for not more than thirty 
days. There is great difficulty, however, in giving 
effect to this law, on account of the unwillingness 
of trustees to proceed against those who break it. 
The local control over the school is believed to have 
more effect than this penal Act, as those who are 
taxed to support it wish to derive all possible 
benefit from it. But even this only mitigates the 
evil. The extent to which this cause operates to 
the injury of the rising generation, as well as the 
irregular attendance of those who keep within the 
letter of the law, may be seen from the following 
Table. 

It is hoped that when township boards of educa- 
tion shall have entirely superseded the present 
system of separate trustees for each rural school, 
this trouble will be much lessened, as the boards 
will not be swayed by the same feelings or be 
subject to the same influences as the local trustees. 

School trustees are required to provide adequate 
accommodation for at least two-thirds of the children 
living in the section between the ages of five and 
21 years, allowing not less than 12 square feet on 
the floor for each child, and a separate room for 
every 50 scholars. The opening of the door outwards, 
the admission of light behind or at the left of the 
pupils and from the east or north, heat, ventilation, 
water supply, playgrounds, class-rooms, or galleries, 
&e., all are the subjects of rules intended to pro- 
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lh ais | _— ani | nr, 7 
Sch ol Pe Pula-) pupils under ; I upils Pupils m2 Pupils Te tal Number 
Ye tion between Five Years of Detweea Five | between 17 over 21 Yee of Pupils of all Boy Girls 
car. Five and 16 . hee . and 16 Years | and 21 Years | ‘ car 4 =o ATS | Ages attend- sys martes. 
Years of Age —_ of Age. of Age. = ag ing School. 

1877 494,504 1430 469 241 19,312 S77 | 490,860 261,070 229 790 
1878 492,360 1358 467,433 19,369 855 469,015 260 400 228.615 
NuMBER OF PUPILS ATTENDING SCHOOL. 

» thes of ° .t, | Number from | 
, hese Gan ed =] lave = 101 to 150 151 to 200 y “y Daya “ 7 to 12 Years | Average 
Year. Days during | 20 to 50 Days. |51to 100 Days Day > the whole tae Me rere ad 
the Year ys. Days. Year not attending Attendance. 
h ur. = Four Months 
1877 43.675 88581 127,331 109.697 100,676 20,900 15,974 | 217,186 
1878 42,096 87,634 121,042 106,550 107,977 23,716 27,415 224,588 


mote the health and progress of the children; but 
many of them are necessarily rather recommend- | 
ations than fixed laws, as their enforcement would 
press unduly on the resources of some of the poorer | 
sections. Inspectors, however, are instructed to | 
see them carried out as far as possible, and to report | 
to the department any case of wilful neglect. The | 
hours during which the school is in session are 
determined by the trustees, but they must not 
exceed six. 

A proposal has been made, which was to some | 
extent carried out in Toronto last winter, to open | 
the schools for an hour and a half in the evening | 
for the first three months in the year to those over | 
twelve years old whose occupations prevent them | 
from attending during the day, alternate evenings 
being devoted to the instruction of the male and 
female pupils, and the subjects taught including 
reading, writing, arithmetic, spelling, book-keeping, | 
grammar, and composition. The scholars are to| 
provide themselves with the necessary books, &c., 
and an examination will be held and prizes awarded | 
at the end of each term. 

It is one of the duties of township councils, or in 
unorganised townships of the stipendiary magistrate 
or county public school inspector, to divide the 
township into school sections of suitable extent to 
support one school. Each must contain at least 
fifty children, unless the area be over four square 
miles; but none must, in length or breadth, exceed 
five miles in a straight line. The assessed free- 
holders, householders, and tenants of each rural 
section elect from their own number three trustees, | 
who hold office for three years, one retiring each | 
year ; in incorporated villages and small towns there | 
are six elected, of whom two retire each year; and | 
in cities and towns divided into wards the rate- 
payers of each ward choose two, who retire alter- 
nately ; the trustees from all the wards forming | 
together the public school board of the city or town. 
All the school lands granted before 1850 are vested 
in these trustees. ‘hey are required to prepare 
from time to time an estimate of the sums they con- 
sider requisite for the schools under their charge. 
The council raise this amount by assessment on 
property. ‘The trustees purchase a school site when 
necessary, build or rent a school-house, keep it and | 
the ground around in good order, warm and furnish | 
it, and provide such apparatus, maps, prize, library, 
and text-books as they deem expedient; erect 
additional schools, if from the size or physical con- 
formation of the section the children cannot all 
attend the one; appoint teachers, assistants, and | 
monitors, fix their salaries, and give them an order 
on the treasurer for the amount; visit from time to 
time every school under their charge, and see that 
it is conducted according to law; establish and 
maintain a library for the use of the pupils and 
ratepayers ; and dismiss from the school any pupils 
so refractory that their presence is injurious to the 
rest, and remove them where practicable to an 
industrial school. 

No one need pay anything towards the support 
of a school more than three miles distant, unless 
he send a child to it. 

The Government grant, together with at least an 
equal sum raised annually by local assessment, 
forms the Public School Fund, which must be spent 
wholly in teachers’ salaries. High school teachers 
are paid in the same way. 

County councils may raise money by 
for a county public school library, and 
new and poor school sections. 

The question of forming a township board may 
be submitted to the annual meeting of the school 
sections, and if two-thirds of them decide in its 
favour, the township council shall pass a bye-law 








| 
| 


assessment 
also to aid 





abolishing the division into sections and dividing 
the township instead into four wards, in each of 
which two trustees will be elected, as in the wards 
of towns, the eight to form the public school board 
of the township, and to manage all the schools con- 
tained in it. There is also provision made for 
reverting to the section divisions, if after five years’ 
trial they should wish to do so. The great advan- 
tages expected from the formation of township 


|boards are an equalisation of taxation, as the 


property of the whole township would then be 
assessed to support all the schools, and also a less 
expensive system of management. Incidentally, 
too, it would probably result in the employment of 
a better class of teachers, as many of the sections 


are unable, and more are unwilling, to pay a good | 


salary, and consequently engage the cheapest, 


townships have made the change, though it is | 
hoped it will soon be done throughout the province. | 

As it is of great importance in promoting the 
efficiency of education, and in seeing that the law 
and the regulations of the department are duly 
observed, that the schools should be inspeeted from 
time to time by a competent and experienced 
officer, so an inspector for each county or riding is 
appointed by the County Council, who has charge 
of from 50 to 120 schools. In every city and town 
there is an inspector appointed by the public 
School Board. They must hold certificates of 
qualification, which are only given to public school 
teachers who have first-class provincial certificates 
of the highest grade, or to graduates in arts with 
honours of some Ontario university, who have 
taught in a public or high school in this province 
for at least five years, and can give proof of good 
character. ‘They are entitled to a salary from the 
County Council of at least five dollars a school per 
annum, and not more than that from the Lieutenant- | 
Governor out of the Consolidated Revenue Fund, 
with an additional allowance for extra duties and 
travelling expenses. 

A public school inspector is required to visit each 
school at least twice a year, without giving notice, 
to examine into the progress of the pupils, the order 
and discipline observed, the system of instruction 
pursued, the text-books used, the condition of the 
building, &c., and do all in his power to improve 
their character. He distributes the public school 
fund of the county among the different sections 
according to the ratio of the average attendance of 
pupils at each school as compared with the whole 
average number of pupils attending the schools of 
the township, withholding it from any school illegally 
conducted. To him are referred all complaints and 
disputes. If after careful inquiry into the facts of 
the case he finds any teacher guilty of incompetency, 
immorality, or improper conduct, he can suspend 
his certificate of whatever class it may be; but he 
must report immediately to the minister, with whom 
rests the final decision. Lastly, he must make an | 
annual report to the minister of the private as well | 
as the public schools in his district, 

Every County Council appoints a board of exa- | 
miners, consisting of the county and city inspectors, | 
and not more than four other persons holding certifi- | 
cates. All head masters of high schools, graduates of | 
arts of any university in the British dominions who | 
have taught in a college or high school not less than | 
three years, and first-class public school teachers, | 
are entitled to certificates as examiners. ‘The board | 
examines candidates and gives third-class certi- | 
ficates, and decides ali cases of their suspension. 

No teacher, assistant, or monitor not holding a 
certificate may on any account be employed in a 
public school. Teachers must also be of good moral 
character, and born or naturalised British subjects 
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or have taken the oath of allegiance. A girl must 
be seventeen years of age, @ man eighteen, In 
every county there is a model school for the train. 
ing of teachers, and to obtain a third-class certi- 
ficate, the candidate must have attended one of 
these for a session of eight weeks, and have passed 
a non-professional examination before entering an@ 
a professional one on leaving. The subjects of the 
former are: Reading, writing, spelling, etymology, 
grammar (French or German, if they expect to 
teach in a French or German settlement), composi- 
tion, English literature, English and Canadian 
history, geography, arithmetic, elementary algebra, 
and the first book of Euclid, While attending the 
model school they devote one hour each day to 
instruction in school organisation, government, and 
methods of teaching; two hours at least to formal 
instruction in education; and three to observing 
the teaching of others, and teaching themselves 
under supervision. A few lectures should also be 
given on school law and hygiene. The third-clasg 
certificate when received is valid only in the county 
and for three years ; but an extension can be granted 
in two cases, first for two years only, to enable can- 
didates to obtain a second-class certificate: and 
| second, for life, to an experienced teacher of proved 
ability, whose services are really valuable, and who 
would otherwise be lost to the profession. First and 
| second-class certificates are valid during life or 
| good conduct. 

A candidate for a second-class certificate must 
have taught successfully for at least one year in 
the province, have attended a provincial normal 
school for one session of three months, and have 














| rather than the best candidate. As yet only four passed professional and non-professional examina- 


tions as before. The subjects for the latter, in 
addition to those for third-class teachers, are Roman 
history, mensuration, Euclid (Book II.), natural 
philosophy, chemistry and book-keeping; Latin, 
French or German, may be taken instead of the 
last three. 

In order to receive a first-class certificate it is 
necessary to have attended a provincial normal 
school for one year after obtaining a second-class 
one, and the examination for grade C must be 
passed before attempting the higher ones, A and B. 
Che subjects for C are English language and litera- 
ture, history and geography, mathematics, elemen- 
tary mechanics, and physical science. Candidates 
for Aand B may select any one of the following 
groups: (a) English language and literature, with 
history and geography ; (b) mathematics ; (c) physical 
science ; (7) modern languages ; (¢) classics. 


(To be continued). 


ENGINES OF THE S8:S. “PARISIAN.” 

EakRLy in the present year (vide page 224 of our last 
volume) we gave an account of the trial trip of the 
Parisian, a steel amer built by Messrs. KR. 
Napier and Son, of Glasgow, for the Montreal Steam 
Shipping Company—better known as the “ Allan line’ 
and in the course of our notice, we had occasion to speak 
of the excellent performances of the engines under some- 
what trying circumstances. Of these engines we this 
week publish perspective views in our two-page engrav- 
ing, while on page 276 we give a perspective view of the 
thrust bearing and sections of one of the boilers. 

The Parisian, which was built in accordance with 
plans prepared by Mr. Wallace, the superintending engi- 
neer to the Montreal Steam Shipping Company, is 450 ft. 
long over all, 46ft. beam, and 36 ft. depth moulded, 
while she has a gross tonnage of about 5500 tons, and a 
load displacement of about 10,000 tons. The bottom is con- 
structed on the longitudinal and bracket framed system, 
the outer and inner skins being about 5 ft. apart, and the 
space between them being divided into several water- 
tight compartments, each available for water ballast, 
while, besides tnis, the vessel has ten watertight bulk- 
heads, and as we mentioned in our former notice, more 
than fulfils the Admiralty requirements for cruizing and 
transport service. The vessel is fitted up to carry 150 
first-class, 36 intermediate, and 1150 steerage passen- 
gers, and the accommodation of all classes is excellent 
throughout. 

As will be seen from our engravings the engines are 
of the three-cylinder compound type originally designed 
and introduced by Mr. A. C. Kirk, who is now the senior 
partner in the firm of Messrs. R. Napier and Sons. The 
high-pressure cylinder is 60 in., and the two low-pressure 
cylinders each 85 in. in diameter, the stroke in all cases 
being 5 ft. The cylinders are all fitted with piston valves, 
driven through rocking levers, the arrangement of the 
valve gear being clearly shown by our perspective views, 
as is also the general design of the framing, arrangement 
of the air and circulating pumps, &c. on 

The crankshaft is of Vicker’s steel and is 20 in. in 
diameter, while the crank-pin bearings are 21 in. in dia- 
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meter and 2lin.long. The propeller shaft is 194 in. in 


diameter. Of the thrust shaft and thrust block we give 
a perspective view in Fig. 5 on page 276, which clearly 
shows its construction, the series of plates against which 
the collars of the thrust shaft bear being all readily 
removable. 

There are two single-acting air pumps, each 35 in. in 
diameter with 30 in. stroke, these being driven by the 
usual rocking beams from the low-pressure crossheads. 
The condenser nas 9624 square feet of condensing sur- 
face, and is supplied with water by two of Gwynne’s 
No. 10 special centrifugal steam pumps. 

Steam at a pressure of 75 1b. per square inch, is sup- 
plied by four double-ended boilers of the construction 
shown in Figs. 3 and 4 on page 276, these boilers being 
15 ft. in diameter by 17 ft. 9in. long, and each having 
five rings of l}in. plates, each ring being composed 
of four plates. Each boiler contains six furnaces, 
3 ft. 9in. in diameter, the plates forming the upper part 
of each furnace being 44 in., and those forming the lower 
part 9, in. thick. Eaeh boiler contains 528 tubes 3} in. 
in diameter outside, and 7ft. long. These tubes give a 
surface of 33274 square feet, while the other heating 
surface in each boiler amounts to 4664 square feet, 
making a total of 3794 square feet for each boiler, or 
15,176 square feet for the four. The grate surface is 
136 square feet for each boiler, or 544 square feet for 
the four, the ratio of grate to heating surface being thus 
1: 27.9. 

On the occasion of the trial of the Parisian in February 
last the vessel was comparatively light, the propeller 
blades being about 4ft. above the water. Under these 
circumstances, in order to develop the required power, 
Mr. Kirk did not hesitate to run the engines at 85 revo- 
lutions per minute, at which speed they indicated 6020 
horse power with plenty of steam to spare, the speed 
realised, owing to the want of immersion of the propeller, 
being, however, under 14 knots. In regular work, how- 
ever, the vessel has since kept up an average speed of 
fully 14} knots, the engines usually indicating close on 
5000 horse power. This is a high ratio of ordinary to 
trial power and speaks well, not only for the design and 
construction of the engines, but also for the way that 
they are worked and maintained. The Parisian, we 
should add, has proved an exceptionally easy sea-boat, 
and altogether a most satisfactory addition to the fleet 
of her owners. 








KERSHAW’S PLANING MACHINE. 

Asovut three months ago (vide page 601 of our last 
volume), we illustrated in our Patent Record an arrange- 
ment of tilting tool-holder designed for application to 
planing machines by Messrs. J. and J. Kershaw, 
of Manchester, this attachment being specially arranged 
to enable the machine to which it is applied to be 
rendered single or double cutting at pleasure. The device 
is a very convenient one, and we now publish, on page 277, 
a perspective view of a planing machine to which it is 
applied. We cannot better describe the arrangement 
than by giving the following abstract from a paper on 
“ Machine Tools, with Reference to the Planing Machine,” 
read before the Mechanical and Scientific Society, Man- 
chester, by Mr. John Kershaw, Jun., on the 11th of March 
last. Mr. Kershaw says: 

“ This double-cutting machine will plane any class of 
work that can be done by the ordinary machine now in 
use, with the advantage of cutting both ways that the 
table traverses ; and in exceptional work where it is only 
possible to employ one tool on the work, such as planing 
close up to a stop or under cutting, a very simple 
arrangement will quickly change it to the ordinary 
single-cutting machine with quick return motion to the 
traverse of table. 

“Tt may be briefly described as follows: To the ordi- 
nary down slide of the cross slide is attached a bracket 
or fixing, in which the double tool-box works upon a 
shaft or trunnions, as preferred; upon each side of this 
box are placed holders for securing one or more of the 
common tools or eutter holders now used, which may be 
adjusted separately, and which may also be set in any 
position as regards depth of cut, sideways or otherwise, 
according to the class of work required to be planed, 
similar to the ordinary tool-box used in the present 
machine. To the tool-box, arms are attached; these 
come in contact alternately with the stops on each side 
of the bracket on the to-and-fro traverse of the table. 

“To the shaft through the tool-box is fixed a lever for 
reversing the tool-box, which is coupled to a lever 
on the cross slide rocking shaft by a compensating 
connecting-rod. According to the position of the 
down slide, this rod varies in its length, viz., when 
the slide is at half its traverse, the rod is shorter 
than when the slide is either at the top or bottom. 
Consequently the lever would only reverse the tool- 
box to its place when at Kalf its traverse, so when the 
slide is at top or bottom the springs on each side of 
bracket bring the arms of the tool-box to their place. 
The long lever has a joint in the middle, so that when 
the tool-box is used for planing angles, the lever can be 
adjusted to bring the connecting-rod opposite the lever on 
the rocking shaft. The motion imparted to the rocking 
shaft is by rod and lever from the ordinary self-acting 
feed motion. At the end of the rocking shaft is a clutch- 





box ; when it is released it prevents the double tool-box 
from rocking the required distance for working both 
tools, and retains the front tool in working position as in 
an ordinary single-cutting machine. The combined 
driving motions in the gearing for equal traverse, or 
quick return of table, are a very simple arrangement; when 
working double-cutting with equal traverse of table, the 
pulley pinion runs loose on pulley boss, when working 
single-cutting and quick return motion to table, as in an 
ordinary machine, the pulley pinion is fastened to pulley 
by a lock bolt and a sliding shaft thrown out of gear, 
similar to the back shaft in a double-geared lathe head- 
stock ; this arrangement requires the use of one strap 
only. 

“In altering existing machines to this double-cutting 
principle (which can be done at a comparatively trifling 
expense), all that is required for the driving motion is 
two extra pulleys and pulley pinion prepared with a lock 
bolt. When using the table with equal traverse it 
works with a cross and open straps, and when with the 


poses in mines for several years past with tolerable success 
in certain districts, where the floor of the mine is very 
uneven and subject to steep inclines, the method of work- 
ing such engines being arranged in various ways, such as 
having main and tail rope drums, and double way the whole 
length of the ran. Three lines of rails are sometimes used, 
having a sufficient length of double way in the centre of 
the ran to allow the full and empty trains to pass where 
the necessary width for double way cannot be had, except 
at great cost. In some cases a single line is used, the speed 
of the descending train being regulated or governed by 
brake power. Either of the first two systems is, however, 
preferable to the third, as by them great assistance can be 
obtained from the descending train, which is not obtainable 
by the third plan. In considering the efficiency of the 
above-named systems of haulage it ought also to be borne 
in mind that, in using stationary engines with ropes for 
hauling purposes, great numbers of sheaves and rollers are 
required upon the railway for carrying the ropes. These, 
together with their fixings and maintenance, form no 
inconsiderable item of expense. Wire ropes are very costly 
in the first instance, and their wear and tear heavy, to say 





quick return motion to table, it is only ry to 
throw off the cross strap and lock the pinion to pulley by 
means of the lock bolt. Either of these changes only 
requires one minute to perform. 

** The tools are easily set, afew cuts are planed off 
the work with one of the tools, and the other tool is set 
at once by placing it upon the planed face and against 
the side of the cut where a feed is given at each end of 
stroke, but where the machine is fed at one end only, 
double the usual amount of feed is given and divided 
between the two tools, or where a quantity requires to 


thing of the power absorbed in working them, an idea of 
which may be formed from the following statement, made 
by a committee of the North of England Institute of 
Mining Engineers in 18€7-8, who were empowered to 
inquire into and report upon the various systems of haul- 
age then in use in this country. After much inquiry and 
careful investigation, it was found by these gentlemen that 
in actual work the rope system absorbed as much as from 
38 to 45 per cent. of the total power applied. The follow- 
ing Table, which is taken from the above-named report, 
will illustrate more clearly the relative merits of the 
various systems as to cost, maintenance and general 
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arrangement of planing for a general class of work 50 per 
cent. more can be done than in the ordinary machine, or 
it will plane in two days what the single-cutting machine 
requires three days to plane. The tools are equally rigid 
upon the return as on the forward stroke of table, and 
lift sufficiently clear from the work, enabling as heavy 
cuts to be taken either way. 

“The ordinary tool or cutter holders now used are 
adapted to this machine, and one or more of them can be 
fixed on each side of the tool-box, and has the same 
arrangement for fixing as in the ordinary machine. 


It must also be borne in mind that the cost of labour and 
of material is greatly increased since 1867-8, say, not less 
than 15 per cent. Having thus briefly described the 
various systems of rope and chain haulage then in use, I 
will now proceed to describe another system of haulage, 
which is patented by ‘‘ Lishman and Young,’”’ and which 
has been in use in some of the Earl of Durham’s collieries 


+ 


| for the last three years —_ very satisfactory results. By 


| this arr 


“The tools can be adjusted sideways, for depth, or to | 


any position required. The machine can be used for angles 
or down cutting, as well as for flat surfaces. This 
principle is adapted for side or vertical machines, as well 
as the ordinary machines. It is applicable to existing 
machines either worked by screw or rack, the cross slide 
only being required for attachment of tool-box and 
details. 
with quick return motion to table, where it is only 
possible to use one tool, such as down cutting or planing 
close up to a stop. 

“Tt can be changed from one to the other in one 
minute, as previously described, by throwing out of 
gear the clutch-box on rocking shaft and locking the 
pinion to the pulley.” 








COMPRESSED AIR ENGINES.” 
By Mr. Jas. Youna, Fence Houses. 


In bringing before the members of this Institution the 
following paper, I do not pretend to give a complete theo- 
retic explanation of the various systems employed in 
compressing air, seeing that this question has been so 
exhaustively discussed lately in The Engineer and other 
papers, but will confine myself to the discussion of some 
of the more practical questions involved, in connexion with 
its application as a motor for underground haulage in 
mines, as compared with the cost of horses and ponies 
doing similar work. Small stationary engines working 
with ropes, as made by Messrs. Fowler, of Leeds, Messrs. 
Tangye, and others, and worked by compressed air at a 
moderate pressure, have been employed for hauling pur- 


* Paper read before the Cleveland Institution of En- 








gineers. 
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It can be used as the ordinary planing machine | 





t small | tive engines of suitable 
design are worked by compressed air. They are made by 
the Grange [ron Company, near Durham, as illustrated by 
the engravings on page 280. The smaller type of engine 
is that usually = upon short runs of 400 to 
500 yards in length, and for doing the work of horses and 
ponies generally, such as collecting the full tubs and dis- 
tributing the empties amongst the men who are working in 
various parts of the mine—the full tubs being placed on 
the flat or landing at the end of the main road, where they 
are made up into trains, or sets, to be taken away by the 
large locomotives, or, where the gradients are too steep to 
admit of this, the hauling rope being had recourse 
to for conveying the tubs to the bottom of the shaft. 
These engines, as will be seen from the drawings, possess a 
large receiver for storing the compressed air, varying in 
capacity from 20 to about 56 cubic feet, according to the 
size of the engine and the work which it has to perform, 
the pressure varying in one pit from 200 lb. to 210 Ib., 
and iuanother from 220 lb. to 250 lb. per square inch. 
The air is applied in most cases direct to the pistons at these 
pressures, without being heated or reduced. The regulator 
used is an ordinary cock, with the opening narrowed a little, 
and placed at a considerable angle to the centre line of 
the plug, so that an extensive movement of the handle is 
necessary before any great extent of opening can be obtained 
in the plug. By this arrangement the surging of the 
engine and consequent loss of air is to a great extent pre- 
vented. By applying the air in a cold state, as we are now 
doing, we find that a great benefit is conferred upon the 
ventilation of the mine, but, at the same time, we are 
aware that a considerable loss of work is sustained from a 
given quantity of air, as experienced by the Pneumatic 
Tramway Company of New York, and as reported by 
General Herman Haupt, who says they do not now apply 
the air cold. It is admitted into a tank placed on the 
front platform of the engine, containing five cubic feet of 
water drawn froma stationary boiler under 801b. pressure, 
and having a temperature of 328 deg. Now, if air is 
admitted to this tank at 60 deg., and leaves it at 328 deg., 
the increase of temperature will be 328—60 deg.=268 deg. 
To raise 1 lb. of water from 32 deg. to 212 deg., or 
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LISHMAN AND YOUNG'S COMPRESSED AIR LOCOMOTIVE; EARL OF DURHAM’S COLLIERIES, 


CONSTRUCTED BY THE GRANGE IRON COMPANY, ENGINEERS, NEAR DURHAM. 
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$2 deg. to 19.824 cubic feet at 328 deg.—7.437 cubic feet 
increise, showing a decided advant ge in heating the air. 
There are, however, mechanical difficulties to be encoun- 
tered in the mine which do not exist upon a tramway, and 
which would in many cases exclude the introduction of 
heated air. In working pneumatic apparatus much incon- 
venience has frequently been experienced from the heat 
evolved in compression, and, again, from the intense cold 
resulting from expansion, which deposited ice in the 
cylinders, and blocked up the ports when moisture was 














ea as it generally is in air in its ordinary condition. FRONTEND OF LEFT HAND CYL" STEAM BACH EMD OF LEFT HAND CLP STEAM = FRONTENDOFRICATHANDCIR* STEAM = BACK END OF RIGHT HAND CYL" STEAM 
t has been stated by writers on pneumatics that 1 lb. of 45 LBS PER SQ.iNCH 45 188 PER SgiNcA 47 18S PERSO INCH 47.83 PER SQ INCH 
air at one atmosphere and at 60 deg. temperature com- SCALE ¥26 SCALE 424 SCALE 424 SCALE S24 


pressed to two atmospheres is heated 116 deg., and the 
units of heat evolved per pound are .238 x 116=27.6 units. 
Conversely, the expansion of air causes an absorption of 
heat, or is productive of cold to a corresponding extent 
Ordinary atmospheric air contains more or less water, 
which on reduction of temperature below the dew point is 
deposited, to a certain extent, on a cold surface. And 
when a large volume of air is compressed into a small 


volume, or, say, to 15 or 20 atmospheres, as in our case, a : ’ , 
large percentage of the water is given up and removed. | Solid upon the shaft, and the reverse motion is obtained | engine, but having the same facilities for regulating the 
The air being now completely dry, does not, when | by the engine being moved a few inches by hand in the | speed of his train. Owing to the extreme simplicity of 
expanded in the engine, deposit any ice, because there is so | direction it is intended torun. The wheels are 12 in. in| the engines, they can easily be managed by a boy of six- 
little water contained in it to produce ice. This fact has | diameter, and are made of ordinary cast iron coupled and | teen years of age after a few hours’ instruction. An engine 
excited great surprise amongst observers, that so little fitted with a brake, which is worked by the foot at one end of | of this class was put to work in the western part of one of 
frost was found, and that principally upon the outside | the engine, and by hand at the other, the wheel base being | the Earl of Durham’s pita, where the average distance it 
pipes from the condensation of moistare—a lower pressure | 17 in., and gauge of read 24in. This short wheel base is | had to run was 298 yards, the gradient being slightly in 
of 150lb. to 1701b. per inch being more favourable to the | Becessary to enable them to pass round the sharp curves, | favour of the load, and under these conditions conveyed 
formation of frost than when the full pressure of 15 to 20| which vary from 6 ft. to 7 ft. radius, and to enter any | about 150 tons of coal daily to the shaft bottom at a cost 
atmospheres is maintained. | part of the mine where work is going on, and where they | of 1.59d., ora little over 14d., per ton per mile, including 

The size of cylinders in use fur the small engines is 3in. | may be required. In taking the empty train into the mine | all stores, wages, and wear caktne. In comparing the 
in diameter by 6in. stroke, and their receiver capacity | the driver is seated in the first tub, having the engine | cost of horse haulage with the air engine, it is fair to assume 
from 20 cubic feet up to 30 cubic feet. The cylinders are | regulator and brake lever within easy reach to enable him | that a pit may be worked eleven days per fortnight, and 
fitted with ordinary slide valves, arranged to cut off at | to regulate the speed of his train. This is rendered the | that a horse travels upon an average 14 miles per day, and 
about half-stroke, one eccentric being used for each | more necessary from the undulating nature of the roads | upon aroad similar to that upon which the above engine 
engine, or two in all, without any link or other reversing | upon which some of the engines are at work, the gradients | was working, his load would be four tubs, 21 of which 
gear. The eccentrics being loose upon the shaft, they are | varying for short distances up to 24 in. per yard. When | would make 9 tons of coal, and the distance being put at 
held in position by wrought-iron tusks, which are forged | engaged with a full train the driver is seated behind the | half a mile into the landing, and half a mile out, would give 
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HEINE’S WATER-TUBE BOILER. 


(For Description, see Page 283.) 


CONSTRUCTED BY MR. JACQUES PIEDBQ@SUF, ENGINEER, AACHEN AND DUSSELDORF. 
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Then eo. per ton per mile. 


w 
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s. d. B  &. 
Hay and corn 12 10} per week, 33 9 6 
t Harness and depre- 
f ciation ... ee o 0 0 
} Attendance and 
f farrier . 8 ee 411 0 
Bs Driver’s wages 1 4 ‘6 19 1 4 
we 70 110 


The above calculation is based upon the assumption that 
the horse is at work eleven days out of the twelve each 
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cne mile per trip, or 14 trips per day, which, with over- 
weight of coal in tubs, would equal, say, 24 tons ; then 24 | distances, with intervening levels or slight inclines in favour 
x 286 x .5=3432 tons led per year over a distance of one of the load, they are capable of working a train 
mile, at the following cost per horse : 


F< fortnight, which is putting it under the most favourable 
ax conditions, seeing it frequently happens that, from bad 
~ trade and other causes, the colliery does not work more than 





nance, &c., of horses remaining the same, whether work- 
ing or idle, which goes considerably against the horse and 
in fayour of the engine. The total weight of engine is 
| 19 ewt.; pressure of air, 200 lb. to 210 1b. This pressure 
was applied to the engine before leaving the shaft bottom 
| with the empty train, and enabled it to finish the round 
| trip without any further supply, leaving a reserve pressure 
| of abomt 80 1b. at the finish after landing the full train. 
| Wherethe gradients are moderate, and do not exceed 
} in. per yard—or, say, 1 in 48—against the load for short 





ving a 
gross weight of four tons over a distance of 400 to 500 





from eight to ten days per fortnight, the cost for mainte- | 








yards with one charge of air, but, as a matter of course, 
they can do very much better upon a level road. Their 
adhesion, I am inclined to think, exceeds considerably that 
which is generally considered due to an ordinary locomo- 


tive engine, which is found by the usual formula : d* Pl _ 












T, where dis the diameter of cylinder in inches, P the mean 
effective pressure in pounds per square inch upon the 
pistons, J the length of stroke, and D the diameter of the 
driving wheel, and T the tractive force at the rails (dimen- 


| sions being taken in equal terms of measurement whether 


in feet or inches). The extra adhesive power referred to 


| above may probably be accounted for by the fact of the rails 


being generally in a dry and gritty condition. I would here 
remark that the smaller the engine and'the shorter the run, it 
follows, asa necessity, that the expense must be greater than 
with the larger engine and a heavier load, as there is 
much more time occupied in charging. The larger type of 
engines, as at present in use, have a pair of cylinders 
4} in. in diameter by 10 in. stroke, and 20in. coupled 
steel wheels. The receiver in this case has a capacity of 
about 56 cubic feet. It will be seen from the drawing that 
the general appearance of these engines is similar to the 
smaller ones already described, except that the machinery 


|is differently arranged, having suitable reversing gear, 


which is worked from the footplate at one end of the engine 
only, where the starting and brake handles are also placed, 
so that the attendant has the whole of the gear under his 
immediate control. A strong canopy is placed over the 


| working platform to protect the driver from injury by the 
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falling of stone or derailment. It is found by experience 
that one of these larger engines is capable of running a 
train of 30 tons gross weight over a distance of 500 yards 
upon level road with one charge of air. 


The method of compressing the air and delivering it to | 


the locomotives is now to be described. First, as to com- 
pressing the air. This is accomplished by a pair of high- 
pressure steam engines, having cylinders of 30 in. diameter 
by 7 ft. stroke, fitted with common slide valves and expan- 
sions at each end of the cylinder—steam being cut off at 


about three-quarter stroke—and the weight of the flywheel | 


being 30 tons. 
20 in. in diameter respectively, and, being placed in line 
behind the steam cylinders, have an equal stroke with them 
under a steam pressure of 45 lb. per inch above atmosphere 


—the proportion of air cylinders here named having been | 


adopted witha view to securing an equal amount of work 
from each engine. We have found, however, by experience, 


that to have made the high-pressure cylinder one fourth | 


the area of the low-pressure would have given a better 
division of the work, more especially in view of higher 
pressures being used, 53 Ib. to 55 lb. per square inch being 
generally obtained under ordinary conditions in the low- 
pressure cylinder, with but little variation whether the 
high-pressure cylinder is working at 200 lb. or 250 lb. per 
inch, the air being passed from one cylinder to the 
other, and thence into a receiver 24ft. by 4 ft., made of 
steel plates § in. thick, double-rivetted all over. This 
receiver is connected with the main pipe, which is 6 in. in 
diameter, for conveying tue air down the pit and into the 
mine. From the bottom of the pit the air piping is con- 
tinued along the main road to the flat or landing, but, in 
places where the distance does not exceed 400 to 500 yards, 
no such pipes are required, suitable filling stations being 
erected at the various points where required. The filling 
apparatus consists of a stand pipe, which is secured to the 
main air pipe in a vertical position, and is fitted witha 
swinging bracket after the manner of a double gas bracket 
l1fin. bore. When an engine is brought opposite the 
stand-pipe to be filled, the bracket arm is swung round 


after the manner of a watering crane upon the railway, | 


but, in this case, it is attached to the receiver by means of 
an ordinary union joint with aquick-threaded screw. The 
taps are then opened between the main air pipe and the 
engine receiver, when a fresh supply of air is obtained in 
about 8 to 10 seconds for the small, and about 15 to18 
seconds for the larger ones, when they are again ready for 
work. This operation is necessary 4} times per hour when 
the engines are in full work, so that the whole time occn- 
pied in filling will be considerably under one quarter of an 
hour per day for each engine at work. It may also be stated 
here that it is unnecessary to run the engines to any 
particniar place or part of the mine to stand over-night 
after the shift is done—and this, by the way, sometimes 
extend to 16 hours’ work—they are left standing at their 
various stations, so that filling them up with air and oiling 
are all that is necessary in setting them to work again, the 
compressing engines being started early, and in time to 
have the pressure in readiness for the locomotives. 








WATER GAS. 
To THE Ep!TorR oF ENGINEERING. 

S1s,— Having read the statements in your issue of the 
9th, regarding the process about which Mr. Dowson pre- 
sented a paper to the British Association at York, I beg 
courteously to protest against its product being called 
** Water Gas.’ I have worked long and earnestly to 
establish the economical principle of the gasifaction of 
carbon in an atmosphere of steam, and have so far aided 
the successful demonstration of it, as to be sensitive toa 
mis-application of the title. I do not understand that Mr. 
Dowson himself claims this name for the gas, which 
certainly contains too little H and O to justify it. 

It is matter for regret that no analyses or other 
technical determinations accompany the statement, which 
would enable the reader to judge of the character and 
adaptability ef the gas for various purposes. From the 
method of its manufacture, however, it is evident there 
must be a minimum of steam used and a maximum of air, 
if such a volume to the stated weigbt of fuel is produced, 
and this would give approximately the following composi- 
tion, say by volume : 


Nitrogen ove Pe 56 
Carbonic acid ... eee eco 8 
Hydrogen ae oe 10 
Carbonic oxide ... pa a ous 26 

100 


Or 36 per cent. of combustible parts mixed with 64 per 
ent. of non-combustible. This would be no richer gas than 
that of ordinary generators, where water is evaporated 
below the grates, the principle of operation being, in fact, 
almost identical. 

Such gas would possess a theoretic value of, say, 1400 
heat units per pound, and a flame temperature of, say, 
2800 deg. These figures are roughly stated, as [ am 
writing at the disadvantage of haste, but they approximate 
the truth. But I should be much surprised if sach gas 
would in ordinary burners, and with atmospheric air at 
normal temperature, burn with any very usefal effect, 
owing to its heavy dilution. It might answer for some, but 
certainly not for general purposes. At this time, when the 
world is so alert on the subject of gaseous fuels, many 
readers would be interested to have the before-named par- 
ticulars from Mr. Dowson, and I think no point would be 
more important than for him to show how he obtains steam 
for the generation of 22,500 cubic feet of gas during nine 
hours by the combustion of only 2lb. of coal per hour, as 
stated in his Tables. Such a boiler should be a more 
valuable patent than the generator itself in my opinion. 

There is no question in the realm of science to-day 
equalling in importance the improved utilisation of fuel, 


The compressing cylinders are 34 in. and | 


upon which not only all the more important industrial arts, 
but human life itself is dependent. The writer ardently 
believes that the next great advance in civilisation lies in 
this direction, and that it will involve the gasifaction of 
fuels, and the sale throngh mains in towns and cities of 
the gas in place of the crude mineral coal. What comfort, 
convenience, cleanliness, to say naught of the economy, are 
promised by such a system every intelligent mind can 
appreciate. Think of a method of combustion which 
would purge the air of smoke and noxious vapours and let 
the sunshine and blue sky smile on London! After several 
years of persistent practical experiment on a large scale, 
!a really economical method for the mutual decomposition 
of carbon and water, known as the Strong system, has 
been perfected, which has now undergone crucial investi- 
gation by some of the best living authorities on combustion, 
and by them been acknowledged as the most complete 
process of conversion yet developed by science for practical 
operations. 
| It represents in the industry of calorics the highest uti- 
| lisation of the ultimate thermal value of the fuel employed. 
| It renders available, with remarkable uniformity of result, 
| almost every grade of fuel, from pure anthracite down to 
| peat dust. ‘he gas is almost purely of combustible consti- 
| tuents, the non-combustible ranging in different fuels from 
15 to 10 per cent. only. Broadly stated, the gas isin the 
| ratio of about 25 cubic feet to the one pound of carbon con- 
tained in the fuel, and is of density .550 (of air) of a calorific 
| value of 8800 heat units per pound, and a flame tempe- 
jrature of 5500deg. This gas ranges in composition oy 





| 


volumes as follows; 
Carbonic oxide 3k to 39 
Hydrogen ... aa 52 ,, 50 
Marsh gas ... a ily wo a aw 
Carbonic acid and nitrogen... ee 
100 100 
After protracted experiments with it in a great variety 





of applications, great confidence is felt that at last we have 
available a cheap and efficient system of gasifaction com- 
petent to inaugurate the desired revolution in the uses of 
fuel, and furnish consumers the essence at a price so low, 
by reason of the perfect combustion and greater consequent 
efficiency, that the buyer will receive a larger calorific 
result for the same money, in addition to the collateral 
advantages before alluded to. 

If we are indeed tending to this great advance, every 
consideration in chemicsl and mechanicsl economics 
demands that we have the gas in the compactest and purest 
| condition. There can be no gain in dilution but much loss, 
| and the consumer has already an unmanageable proportion 
| of nitrogen in his atmosphere without buying any in his 
| gas. 
| Any one interested in the important subject can scarcely 
| do better (if he reads German) than to buy a book recently 
| issued by the eminent Dr. Nawmann, of the University of 
| Giessen, entitled ‘‘ Die Heizungsfrage,’’ a most invaluable 
compilation on the combustion of fuels and their gases, 
and especially intelligent and advanced in its treatment of 
the Strong or water gas system. ! am happy to state that 
throngh the courteous co-operation of parties here this 
process may now be seen in practical operation in this 
neighbourhood, where, in connexion with a very ingenious 
invention of a resident of Birmingham, this cheap gas 
(made from ordinary slack) is performing the somewhat 
| novel feat of welding large wrought pipes and boilers in 
| the open air, a statement which will convey some idea of 
| its calorific intensity. 


} 





I am yours traly, 
Geo. 8. Dwiaur. 
Qneen’s Hotel, Birmingham, September 13, 1881. 


THE RECENT COLLISION AT BOW-ROAD 
STATION. 
To THE EDITOR oF ENGINEERING. 

S1r,—The exact causes which led to this collision on the 
Great Eastern Railway are peculiarly difficult to ascer- 
tain beyond the fact, frankly confessed, that the signalman 
at Gas Factory Junction gave ‘‘ line clear’’ to the ill-fated 
| driver and fireman when the road was blocked by a train 
standing near the Bow-road cabin. The probabilities 
seem, however, to point to two main conclusions, first that 
the Westinghouse brake on the first train did not leak on, 
but was accidentally applied by the front guard (a young 
and comparatively inexperienced man) touching the tap by 
which the guard can apply the brake ; and secondly, that 
the driver and fireman of the second train, seeing Bow- 
road signal “‘off’’ above the tops of the trees, naturally 
inferred that it was off for them, and not for a train just 
ahead of them, but ont of sight round the curve. It is 
doubtful, therefore, whether they were looking ahead and 
possibly they never saw the train at all, and were killed 
before they applied their brake to stop at the station in 
due course. If this is so, and it is a common thing for 
drivers, once they see the signal right, to tarn round and 
pnt on the feed, &., no amount of brake power in the 
driver’s hands would have prevented the collision. 
Curiously enough, the guard of the second train did 
notice the train, and applied his Clarke’s chain brake, 
working on four vehicles out of ten, and thus undoubtedly 
mitigated the shock. Now the lesson to be learnt comes 
in; had this guard been able to apply the Westinghouse 
brake on the ten carriages and engine the collision would 
have been undoubtedly prevented. It is not often that 
this power is useful, but here it might have saved two 
lives, thongh on the other hand. had the front guard of the 
first train been unable to meddle with or apply the brake 
the collision would equally never have occurred. 

As long as the transition period of fitting brakes lasts 
so will the risk of such collisions hang over ns, for if both 
engines and both trains had been fitted, the front driver 














or 
could have released his brake without delay, and been a 
mile away before the second train arrived at Bow-road. 

The Westinghouse brake is not now fitted with leak. 
age valves, a substitute in the shape of a small groove 
in the top of the bore of the cylinder being used instead 
A slight flow of air can thus pass the piston, which is how- 
ever moved when a rush of air occurs through the decided 
fall of the triple valve piston, which of course occurs when. 
ever an amount of air beyond a leak suddenly escapes from 
the main pipe. 

The engines were both tank engines, and are perfectly 
safe and steady when ranning backwards, as the bogies 
are under the trailing end. Neither the buffers, or buffer 
beam, or frame of the second engine suffered at all, while 
the coalbox was driven forcibly in on the men and crashed 
them against the firebox frort. ‘The practice of running 
engines backwards has certain objections, but it is very 
difficult to put an engine on a turntable when running 
local trains, ani I am not aware that it is done by any 
company ranning into London. 

I remain, yours, 
A Raitway OrriciaL 








NOTES FROM SOUTH AFRICA. 
To THe Eprror oF ENGINEERING. 

S12x,—On the Fields, a healthy life is now manifested, and 
the ground has been broken for the water works. It is hardly 
correct to speak of the “first sod.”” The steam narvy or 
digger is working, and the locomotives are in full blast. A 
bridge is to be made at Barkly, across the Vaal, by M, 
Unger, who represents a Paris syndicate, offering to make a 
railway to Colesberg, on the Orange River, from Bloom- 
fontein in the Free State. At Bethulie there are about 
twenty cylinder piers. In some situxtions the steam ferry- 
boat and steel cable would be available, as at Southampton 
and Devonport. The extension line to Cradock is now open, 
and this route, vid Colesberg, will be the easiest to Kimberley. 
Owing to the treacherous action of the Solicitor-General in 
the late Cabinet, the Ministry dissolved at a critical period 
for our railway projects. ‘The new Commissioner of Pablic 
Works, although eastern-born, has western proclivities ; 
and his animosity to the progressive portion of the colony 
is both marked and malicious. Despite the coalition clique, 
the Bill for the Komé Railway has been passed, so that Ports 
Alfred and Grahamstown will be united in two years. 
The antiquated tug Buffalo is not allowed to go to sea from 
Port Alfred, although new boilers have been fitted, and 
two other tugs are wrecks in the estuary. About 600 con- 
victs work at the Komé, but their labour seems to be 
valueles:, fur the shingle deposited on the eastern sea wall 
is swept away to spoil the channel; nevertheless, the 
engineer reports that 80 ft. of walling has been made in 
the last year. No concrete work has yet been done, 
although the experience at Wick, Dablin, Whitehaven, 
&c., should be useful. The public are growing angry on 
the subject. 

In Natal many public works are almost at a standstill, 
because Government has hindered the importation of dyna- 
mite, by which the Umzimkula river was rendered acces- 
sible to light steamers. Bitter complaints are made about 
the colonial engineer who came from Bermuda five years 
ago to Durban, ostensibly to improve the roads and bridges 
of the colony. At last 10 tons of dynamite ure ordered 
from London, whilst this agent reaches Algoa Bay 
freely from Melbourne, and is sent in quantities up 
country. I have seen fish taken in the bay by charges 
of dynamite in a simple manner. Steam trawling is talked 
of, and the profits of such apparatus at San Sebastian 
should encourage us here. All fishing on this coast is done 
by lines, and is tedious, for not a single modern method is 
known. 

At Port Alfred a steam lighter will shortly be afloat. 
and may probably inaugurate a better system, which wili 
enable co:nmerce to cope with corrupt officialism. Several 
more accidents have occurred near Darban with great loss 
of rolling stock. The officials hardly notice representa- 
tions, and traffic is almost at a dead lock. When con- 
tractors worked the Maritzburg line their locomotives 
hauled trains of 72 tons, but now only 40 tons are taken, 
and incredible delays are reported. The distance to 
Maritzburg is 74 miles, but it is impossible to go there and 
back in the same day, despite all the well proved appliances 
of modern mechanics. 

The thraldom of Government is becoming insufferable, 
and it is unfortunate that South Africa cannot produce 
a leader of the Cavour and Deak class, to head a con- 
federated movement, soas to get rid for ever of the unsym- 
pathetic incubus of incompetent men, who only care to 
draw salaries, and try to mar earnest efforts. Considerable 
interest is manifested in electric lighting, and we think it 
will shortly be displayed at Kimberly and Grahamstown, 
whilst it is talked of in Port Elizabeth and officially 
recommended for the Cape Docks, which are embarrassed 
by shipping, and deficiency of railway rolling stock. This 
latter defect is universal, but we get no relief from the 
Crown agents, who send out cars and engines unsuited for 
the roads. Thus we have the comical spectacle of the Union 
Mail steamers of the new class making better average speed 
than our passenger trains, although in New Zealand 
nearly double the pace is attained on the same gauge. A 
small paddle tug has been ordered for Algoa Bay, but the 
public sentiment declared for a twin screw like the tugs 
recently dispatched to Mauritius. 

No dredger has arrived on the coast yet, but we note 
the grand services of the Willunga and Wallaroo at 
Adelaide, besides the construction of a third consort for 
that enterprising port, which furnishes us with flour, oats, 
butter, and potatoes. We have not imported “cold mutton” 
yet, but that meat is so dear at the Cape that the local 
journals invite a shipment from Monte Video. Ostriches 
continue +o be sent to the River Plate, Natal, and Aus- 
tralia, but epidemics are carrying off many birds and 





destroying flocks of angoras. Pneumonic disease is the 
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fatal scourge and is very contagious. The Basuto cam- 
paien is suspended after a waste of two millions ster- 
ing. 
Coal borings near Aberdeen have proved useless, after 
going 650 ft. through Plutonic strata of extreme hardness. 
In the sandstone formation, close to the locomotive depét 
at Uitenhage, and lying between two railways, coal is 
known to exist, on the estate of Balmoral, yet no steps 
have been taken to prove it, although its value would be 
enormous to Port Elizabeth, Uitenhage, Grahamstown, 
Cradock, and Graaff Reinet. Years ago, the staff of the 
frigate Novara, made a special visit to this coalfield, and if 
it was shown to be lignite, it would be useful, like similar 
beds of that fuel in Kansas and South France. As regards 
climatic conditions, we have been much favoured by rains, 
which may have some connexion with the remarkable falls 
of hail and rain at Caleutta and Lahore in March, and 
the destructive snowstorms in Guatemala and La-Plata. 
Already ice is reported in some of our hilly districts, and 
travellers say the Veldt is gloriously green. Now is the 
time for tree planting, and dam muking for irrigation. In 
all districts we have saltpans or lakes, and if borings were 
made, as at Middlesbrough, we might strike salt, if not 
gypsum, oil, or ozokerite. So far, this country is only 
known superficially, and it must be rich, ‘‘ beyond the 
dreams of avarice,’’ judging from what is already ascer- 
tained. 

The diamond mines of Jagersfontein are so successful, 
that the town springing up will soon be the central place 
of trade in the Free State, and it is situated favourably 
for sanitation and picturesqueness. It is most evident from 
the growth of Kimberley, Barkly, and Beaconsfield (late 
Bullfontein) with the enormous prospective trade of the 
Marutse kingdom—beyond the Fields—that railways are 
the clamant want of the colony, and, secondly, a steady 
accession of European labourers is needed. By far the 
best route to the frontier country is vid Algoa Bay or East 
London, for they save 200 miles of costly wagon travel 
over weary plains. Going thither from Cape Town the 
traveller fails to learn anything of the colony, its resources, 
and splendour. The west is mostly dreary wilderness, and 
its capital deficient in the attributes of modern civilisation, 
for Dutch conservatism prevails and clogs the whvels and 
springs of progress ; whilst the air is poisoned by drains. 
English commerce is greatly sustained by this colony, but 
if it is subjected much longer to the cold neglect and mis- 
representation so prevalent at home, you may look for a 
transfer of patronage to New England, for already the 
keen and calculating Yankee is rapidly taking the lead in 
Australia, Zealandia, and India, and his carriages, hard- 
ware, textures, and comestibles arrest the pleased eye in all 
directions. This is somewhat painful to those with any 
flickering patriotism, and should be taken note of by 
Chambers of Commerce. 

Yours, & , 
Algoa Bay. P. FRANCE. 

P.S.—Our new goods shed is being equipped with tables, 
tanks, and cranes by Ransomes and Rapier, London. 


FLEISCHER’S PATENT HYDROMUTOR. 


To THE EpriTroR oF ENGINEERING. 

S1r,—With reference to your publication of my hydro- 
motor (patented in all countries) | beg to state the follow- 
ing: The final trials of the Hydromotor have been carried 
out on our voyage to Copenhagen and have proved successful. 
The vessel has now returned to Kiel and is lying there for 
inspection or trial for any one who takes a special interest 
in the matter. Respecting the consumption of steam, the 
trials have repeatedly shown that eight to nine kilogrammes 
of steam (equal to 1 to 1.2 kilogramme of coals) are used 
per indicated horse power per hour. This fact, as well as 
the satisfactory performances of the Hydromotor ship, 
prove that my new propeller can compete in every respect 
with the best marine engines. 

Yours faithfully, 
Dr. E. FLEISCHER. 
Royal Hotel, London, Sept. 12, 1881. 








Water Suprpty or Paris.—In consequence of the 
recent partial failure of the water supply of Paris, new 
works are to be undertaken by the Municipal Council at an 
estimated cost of 128,0001. A further large outlay is said 
to be required. 





A GERMAN AWARD FOR AGRICULTURE.—The Emperor 
of Germany has, by imperial decree, dated June 1, 1681, 
awarded the Gold Medal of Merit for Agriculture to Mr. 
Lawes and Dr. Gilbert, jointly, in recognition of their 
services for the development of scientific and practical 
agriculture. 


BarLey’s SLow CompusTion AiR EnoinEs.—At the 
Royal Manchester and Live 1 Agricultural Society’s 
Show held at Blackburn ‘on the Ist, 2nd, and 3rd inst. 
Messrs. W. H. Bayley and Co., of the Albion Works, Sal- 
ford, Manchester, exhibited their slow-combustion hot 
air engine, for which they obtained the first-class silver 
medal for its excellence and superiority. 





GERMAN Ratt Tests.—The German Railway Union have 
agreed upon certain specifications to be satisfied in the 
steel rails they use. The tests to be made in the works are 
these: A rail placed on two supports 3ft. 4 in. apart, must 
bear a load of 20 tons for several hours without permanent 
flexure. In like position it must bear, without breaking, 
two strokes of the monkey of a pile driver, a weight of 
1100 lb., falling 13 ft., and without any injury, a fall of the 
monkey, 5ft. The rail must be capable of being bent in 
the cold state, either way, to the extent of 2in., without 
showing cracks or fissures. It must further be capable of 

ring a curvature of 0.Yin in 9 ft, 10 in. 


HEINE’S WATER-TUBE BOILER. 


Heixe’s water tube boiler, of which we publish illustra- 
tions on page 281, is of a somewhat novel construction. 
It consists of an upper and lower cylindrica] boiler with 
legs or pockets at both ends, and having in addition a 
number of small tubes parallel to the lower boiler fixed 
in the flat end plates of the connecting pockets. The 
boiler is principally intended for high pressures, and 
the flat sides of the two pockets, which are only {)} in. 
apart, are stayed together by a number of hollow stays, 
made of hydraulic tubing of # in. inside and 1} in. out- 
side diameter, screwed into the flat end plates and 
rivetted over at the outside. The double object gained 
by employing these hollow stays is, that first of all a 
slight leakage will show itself at once, and, secondly, 
through the hollow stays the small tubes are externally 
cleared from soot and ashes by a steam jet, produced by 
a}in. pipe passed through the stays into the space 
between the tubes wherever necessary. At ordinary 
times of working the stays are closed up by small iron 
plugs. 

The upper cylindrical boiler has a diameter of 3 ft. 33 in. 
and is 19 ft. 11 in, long over the cylindrical part; it has 
two outward dished ends, the back one of which has the 
manhole attachment, while to the front end the steam 
stop valve and the feed are fitted. Provision is made by 
a baffle plate to prevent water splashing into the steam 
pipe, while in consequence of the boiler being placed 
inclined, the steam room is materially increased at the 
frontend. The feed pipe is continued about half the 
length of the boiler inside, the pipe being supplied with 
holes to allow the feed water to escape. 

The lower cylindrical vessel has a diameter of 28} in., 
and is only about 15 ft. long between tubeplates. It is 
surrounded by 50 tubes 34 in. in diameter outside, and 
opposite each tube there is a small cleaning hole in the 
outer plate of the end pockets, each hole being closed 
by a double cast-iron cover fixed in place by a bolt, the 
covers having faced joints inside and out. Opposite the 
large tube there are at both the front and back end 
manholes, by means of which the boiler can be easily 
entered and cleaned. 

It will be seen on reference to Fig. 1 that the boiler, 
which is enclosed in a simple brick casing, is under- 
fired ; the grate, which is 6 ft. long and 5 ft. 33 in. wide, 
is placed slightly inclined and a vertical plate forces the 
flames to intercept the tubes at right angles to their 
axes, first rising and striking the front half, and then 
falling over the bridge, heating the back half of the 
tubes, and finally escaping into the flue. Provision is 
made in the setting for the air necessary for combustion 
to pass through side flues, so that it is heated before it 
reaches the grate. Cast-iron plates with doors close 
the setting front and back, and form a neat finish to the 
whole. 

The Heine boilers are made by Mr. Jacques Piedboeuf, 
of Aachen and Diisseldorf, and are in all parts ex- 
cept the small cleaning hole covers made of either 
wrought iron or steel, A boiler of this type and of 
the same dimensions as the one we now illustrate, 
was exhibited last year at the Diisseldorf Exhibi- 
tion, and took part in the boiler trials, when it evapo- 
rated 8.1 lb, of water per pound of coal net. The work- 
manship of the boiler was excellent. This boiler is in 
its construction a radical deviation from the usual high- 
pressure water-tube boiler with its numerous joints. It 
is compact and a thorough mechanical job, all parts 
are cylindrical, all joints permanent and of the simplest 
character, and the boiler altogether represents a useful 
and durable type. For the purpose of ready reference 
a table of general dimensions is given below: 


Heating surface in contact with 


water... ons ove 869.4 sq. ft. 
Grate area, total ... ads 937 - 
“s between bars 8.72 2 
Water surface _... _ se 3.3 
Contents of boiler: Water space 229.6 cub. ft. 
po - Steam a 88.3 os 
Flue area, over fire bridge 5.40 sq. ft. 
~- through brick flue 6.2 re 
a at damper... on 5.3 a 
Proportion of water surface to 
heating surface... ‘me ‘ee 1 to 13.72 
Proportion of grate area to heat- 
ing surface Ze my rhe 1 to 44.9 
Proportion of grate area to grate 
area between bars... en 2.22 tol 
Proportion of grate area to fine 
area over fire bridge .. sas 3.59 to 1 


Proportion of grate area to arc 
of brick flues . 

Weight of boiler ... 

Contents of brickwork 


am 3.21 tol 
12 tons 4 ewt. 3 qrt. 13 Ib. 
‘ie 912 cub. ft. 








NOTES FROM THE SOUTH-WEST. 


Gas at Neath.—At the monthly meeting of the Neath 
Council, the report of the manager of the Corporation Gas 
Works (Mr. R. R. Browning) to the Gas Committee, for 
the half-year ending June 30, were read. From this it 
appeared that the amount expended on capital account 
was 48,2181. 5s. 10d. The revenue account showed a 
marked improvement in economy and increased results, 
the saving on coal and wages amounting to 201., while more 
gas had been produced. There was an increased produc- 











tion per ton of coal carbonised, viz., 9962 cubic feet, 
against 9630 cubic feet for the corresponding period. 


The Garth Works.—The Garth Works, near Cardiff, 
were cold at that town on Wednesday by Messrs. Fare- 
brother, Lye, and Palmer. The works originally cost, 
with the machinery, about 38,0001. The property was 
sold to Mr. W. P. Strawson, of Birmingham ; the pur- 
chase price did not transpire. The plant, machinery, &c., 
was also sold. There was a large attendance of buyers, 
and among the purchasers were: Captain Phillips, Aber- 
tillery; Mr. J. J. Climas, Redruth; Mr. Evans, Messrs. 
Ander and Baby, Mr. Hepburn, the Coed Cae Colliery 
Company, Mr. C. D. Phillips, Newport; Mr. Sheppard, 
Birmingham ; Mr. Strawson, Birmingham ; Mr. Phillips, 
Mr. Childs, &c. 

South Wales Coal and Iron.—The demand for coal 
seems to have been good during the past month, in- 
creased shipments having taken place from all the coal 
shipping ports. The South Wales coal shipwents were 
not so large as for July but larger than for August, 1880. 
The foreign coal shipments from Cardiff last month were 
480,020 tons; from Newport, 105,461 tons ; from Swansea, 
62,013 tons ; and from Llanelly 5300 tons. For August, 
1880, the shipments were: Cardiff, 385,365 tons ; New- 
port, 71,414 tons; Swansea, 66,094 tons; and Llanelly, 
7283 tons. Coastwise the coal shipments last month were : 
Cardiff, 81,460 tons; Newport, 70,910 tons; Swansea, 
62,769 tons; Llanelly, 11,527 tons. For August, 1880, 
the coastwise shipments were: Cardiff, 73,770 tons ; New- 
— 73,454 tons ; Swansea, 46,617 tons; Llanelly, 14,158 
ons. 


The Coal Trade.—Two important contracts for the 
steamship companies have this week been decided in Liver- 
pool, and it is stated that they have been given in great 
part, if not wholly, to the houses at Uardiff and Newport. 


Great Western Railway.—On Tuesday an additional 
line, constructed by the Great Western Railway Company, 
in order to accommodate their increasing suburban traffic, 
was opened between Uxbridge and West Drayton, under 
the supervision of Mr. A. Higgins, divisional superin- 
tendent of the London district, and Mr. C. E. Spagnoletti, 
chief of the company’s telegraphic department. At the 
same time some electrical signalling apparatus, invented by 
Mr. Spagnoletti for the purpose of securing the safety of 
the travellers, and intended to supersede the ordinary block 
system now in vogue, was brought into successful operation 
between West Drayton Junction and Uxbridge Station. 


Newport.—The coal trade has been dull but firm. In the 
iron trade no important movement has transpired, but 
activity at the works is well sustained. The coal clearances 
last week amounted to 13,546 tons. Of iron, &c., there 
were cleared 2812 tons, viz., to San Francisco, 999 tons; 
Caravellas, 343 tons; Montreal, 1400 tons; and Smyrna, 
70 tons. Of coke 100 tons were cleared. From Bilbao 
there arrived 2728 tons, and from other sources 1170 tons 
of iron ore. 


Swansea New Dock.—A doubt as to whether the New 
East Dock, Swansea, would be completed by October 18, 
which has prevailed in the minds of some portion of the 
Swansea public for some time, was unfortunately revived 
on Saturday by the circulation of a report to the effect 
that Mr. Abernethy had stated to a meeting of the East 
Dock Committee that it would be impossible to finish the 
dock in time for the opening ceremony to take place in its 
entirety on the appointed day. From inquiries made, we 
are enabled to state that there is no fear whatever of the 
docks not being completed by the specified time. The work 
of the Tyne dredger in cutting a channel into the tidal 
basin will in a few days be commenced, the required depth 
at the entrance having been reached. 


Cardiff.— The coal trade has been somewhat slack. This 
observation does not apply, however, to household qualities. 
Very few entertain the least misgiving about the future 
Patent fuel is in good request, and quotations are firm at 
93. 9d. to 10s. per ton; several shipments have been made 
during the week. Iron ore is steady. The exports 
last week comprised 105,523 tons. Of iron, &c., there 
were cleared 3733 tons, viz., to Demerare, 105 tons ; Halm- 
stadt, 550 tons ; Gothenburg, 700 tons; New York, 1300 
tons ; Rotterdam, 25 tons; and Abtate, 1008 tons. Patent 
fuel was cleared last week to the extent of 5840 tons. 
The arrivals of ore from Bilbao, amounted to 2759 tons. 








CANADIAN Paciric Rartway.— We learn from Winni- 
peg that the Canadian Pacific Railway Company has ordered 
for the line 1000 fiat cars, 350 box cars, 200 stock cars, 
30 caboose, 15 first-class cars, 14 second-class, 14 bag- 
gage, 40 locomotives, two tool cars, one pile driver, three 
sleepers, and two derricks. Although the manufactories 
are crammed with orders, special exertions will be made 
to execute this one. Contracts for grading to the amount 
of 300,000 dols. has been let on the western part of the road 
within the past few days. This includes 16 miles at the 
eastern end of Portage la Prairie air line, the remainder 
being west of Brandon. Contracts have been let on the 
southern extension from Scratching River to the inter- 
national boundary, and on the Pembina Mountain branch 
as far west as Calf Mountain. Two hundred and fifty 
men and 150 teams are at work on these branches, and 
the number will rapidly be increased. By winter 400 
miles of newline on the Canadian Pacific will have been 
completed. Mr. Secretan, C.E., will lay out the line this 
season as far as Moose Jaw Creek; Mr. Barclay, C.E., 
thence to South Saskatchewan, and Mr. Chas. Shaw, C.E., 
to Fort Calgarry. Surveys of the Assiniboine branch, 
starting at 2U miles east of Brandon and running north- 
westerly towards Touchwood Hills and of the Saskatchewan 
branch, running from the forks of the Qu’ Appelle to 
Edmonton, are to be proceeded with immediately, 
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THE TROUVE MOTOR AT THE PARIS 
ELECTRICAL EXHIBITION. 

Ir may be safely predicted that of all the prac- 
tical applications of electricity, that which will 
receive tke most powerful impulse from the present 
Exhibition at the Palais de l' Industrie, is its applica- 
tion for motive power. During the past few years 
the investigaticns of physicists and the inge- 
nuity of inventors have been especially directed to 
the industrial production and utilisation of electric 
currents for lighting purposes, and the success 
which has attended all this labour needs no com- 
ment. But with the exception of a few interesting 
but chiefly restricted applications, the whole field of 
force produced by electricity has remained untouched. 
The Exbibition has come at the right time to 
encourage research in this direction, and to show 
results, relatively small as they are, the practical 
value of which will strike every one. 

Besides coal, the great source of power, but 
one which in a somewhat remote future will be 
exhausted, there exist on the surface of the globe 
certain natural forces of an absolute permanence, 
which are inexhaustible, and which possess the 
means of yielding energy to an enormous degree, 
but whether of practical utility in proportion to their 
amount has to be seen. 

The chief of these are watercourses and waterfalls. 
For many centuries water power has been utilised 
for numerous industries, and the transmission of 
hydraulic power to considerable distances has also 
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been accomplished by means of cables, as at Schaff- 
hausen. But the direct application of water power 
mu:t always be local, and hitherto has been 
limited to the site of thesupply. Electricity, on the 
other hand, allows of the transmission and distribu- 
tion at a distance of power produced by the fall of 
water, by steam engines, or by other means. As 
regards steam engines, a very possible source of 
economy may be found in utilising the coal at the 
point of extraction, whereits price isa minimum, and 
in transmiting the force produced instead of trans- 
porting the fuel. At the Exhibition of Electricity are 
shown ranged in batteries on one side of the great 
nave, a series of electric machines driven by various 
motors which communicate to them a rapid rota- 
tion by means of belting. This movement is trans- 
formed into electricity; but the same machines, if 
there was furnished to them from some other source 





= 
over a number of small independent steam motors 
as compared with the power produced by one large 
central motor, less costly than a number, and con- 
; suming less fuel. And the economy is of course far 
greater when the source of power is natural and costs 
nothing. Electricity thus furnishes a means at once 
simple and convenient of distributing the power 
developed by a fall of water, over a considerable 
radius, by dynamo machines located at the source of 
power, and driven by turbines, with a system of 
| Insulated conductors, transmitting the currents to a 
series of distributing machines. Sir W. Thomson's 
proposition thus to utilise the Falls of Niagara has 
been too often repeated to render its mention neces. 
/sary here. But it is a proposition that will doubt- 
less before long be carried more or less fully into 
execution, and nothing appears more natural to 
conceive than the establishment of a system of con- 
ductors to transmit power, when we consider the 
stupendous réseau of wires all over the world for 
the transmission of telegraphic signals, and toa more 
limited extent of direct speech. 

Practically, however, the problem isa complicated 
one, and possesses some unknown elements yet to 
be examined. Experiments have been comparatively 
few, and restricted to short distances and to rela- 
tively small powers, An objection raised against 
the system is the necessity of employing as con- 
ductors, copper wires of a diameter increasing with 
distance, and it has been urged that all the mines 
of Lake Superior could not supply the metal neces- 
sary to make the conductors that would be required 


| the electricity which they themselves produce 


| by rapid revolution, would themselves revolve, 
and transmit to the shafts and belting connected 
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This 
known as the 
dynamo - electric 
first time that such a system 
was employed was at the Vienna Exhibition of 
1873, where M. H. Fontaine coupled up two 


with them a power that could be utilised, 
is the interesting phenomenon 
reversibility of magneto and 
machines. The 


Gramme machines, one of which, driven by a 
motor, transmitted the current produced to the 
second, which drove some pumping machinery. 
Since that time this principle has been generalised, 
and employed under very different practical con- 
ditions. The transmission of force by means of two 
dynamo-electric machines coupled together, is not 
effected without much loss, About 50 per cent. 
indeed is the difference between the power applied 
and that delivered. But great as this waste is, it 
is not too extravagant to permit of application in 
certain cases, and sometimes to give an economy 


| for the United States, while if copper mines have to 
be exhausted to economise coal, no advantage could 
be gained. ‘The advocates of the system, on the 
other hand, maintain that a wire 13 millimetres 
in diameter would suffice to transport the current 
to any desired distance. ‘The truth lies between 
these exaggerated extremes, and will probably be 
arrived at before long. The question is so important, 
so vital possibly to the future of industry, that it 
cannot long remain unanswered. ‘The Congress at 
Paris will, amongst other matters, interest itself 
with this one, and may thus give an impetus to the 
competition between electricity and steam. 

The Electrical Exhibition contains several appli- 
cations of the transmission to a distance of currents 
devoted to the production of energy, and these we 
propose to pass in review. In place of using two 








machines, the one productive and the other recep- 








Sept. 16, 1881.] 


ENGINEERING. 








285 





tive of the current, connected in circuit, the recep- 
tive machine may be supplied by a battery or by an 
accumulator like the Planté or Faure secondary bat- 
teries. ‘The Force et Lumiere Company, which is 
working the Faure invention with great success, 
has used this system of accumulators for transport 
ing vehicles on tramways. The special arrange- 
ments of Messrs, Siemens for working electric rail- 
ways are also eminently practical and convenient. 
These we shall refer to later on; forthe present we 
shall confine ourselves to two interesting though 
yurely experimental installations, working at the 
Exhibition ; these are the electric boat of M, Trouvé, 
and the aerostat of M. G. Tissandier. 

The system adopted by M. Trouvé consists in 
the production of the current by means of a secondary 
Planté battery or a Trouvé bichromate battery, 
ectuating a small motor devised by M. Trouvé,. 
There is no need to describe the Planté battery 
though there appears to be little accurate informa- 
tion as to its actual performance, but we may give 
a few words to the Trouvé bichromate battery, 
which has been recently modified by the inventor. 
‘The use of bichromate of potash was suggested for 
the first time in 1854 by Poggendorf, who wished 
to investigate by depolarisation, the well-known 
chemical reaction which takes place when bichro- 
mate of potash and dilute sulphuric acid are brought 
tovether. The formula is as follows: 

KO, 2 Cr0° +4 SO5=Cr? 02 380° +KO.80°+03, 
Poggendorf gave to his battery the form of a 
Bunsen element, A porous jar containing a cylinder 
of carbon and a mixture of 100 of water, 12 of 
bichromate of potash, and 25 of sulphuric acid, was 
placed in a glass vessel containing a sheet of zinc 
rolled into a cylinder, and sulphuric acid diluted 
with twelve times its weight of water. The Poggen- 
dorf battery did not give the results desired by its 
inventor. It developed at first a considerable electro. 
motive force, but contrary to expectation, polarisation 
took place rapidly. In 1858 M. Grenet modified the 
Poggendorf battery, and devised the form now known 
in France as the *‘ Pile bouteille.” The receiver is 
globular with a very wide neck; the electrodes are 
composed of two pieces of retort carbon fixed to the 
cover of the battery, and between which passes a zinc 
plate that may be placed in the liquid (bichromate, 
water and sulphuric acid) or withdrawn, so that there 
may be no destruction when the battery is not in use. 
M, Trouvé has modified this well-known form, and 
has made it as represented in Fig. 1, which permits 
of easily cleaning, of rapid amalgamation and 
replacing the zines, and diminishes the resistance on 
account of the large surfaces obtained. ‘The battery 
consists of two plates NN of hard rubber, which 
can be easily coupled with three other plates of the 
same material to form the vase. The plates NN 
support a rod on which are placed the movable 
contacts carrying the carbons. ‘The tube E is 
for blowtng in air to assist in degaging the bubbles 
of hydrogen, and to aid the precipitation of a 
yellow powder that covers the carbons, and reduces 
the intensity of the current. Distance strips of 
rubber are placed above and below the carbons to 
prevent their contact with the zincs. Several 
models of this battery are exhibited by M. Trouvé 
at the Palais de l'Industrie. He has also introduced a 
further simplification, by reducing it to a simple 
har, on which the electrodes are placed. The upper 
faces of the carbons are thickly electro-plated to 
increase their strength, As to the zines, they are 
slotted so that they can be placed on or taken off 
the central bar with the greatest ease. 

The Trouvé motor was explained by the inventor 
for the first time before the Academy of Sciences on 
the 28th of June, 1880. The following is a 
summary of M. Trouvé’s remarks: If the dynamic 
diagram of a Siemens coil, making a complete revo- 
lution between the magnetic poles reacting on it, 
is traced out, it will be seen that the work is almost 
nil during two very sensible portions of the 
revolution, These correspond to the time during 
which the cylindrical poles of the coil, having 
arrived at the poles of the magnet, pass before them 
During these two portions of the revolution, which 
are each about 30 deg., the magnetic surfaces 
which react one on the other, remain at the same 
distance, the coil is not therefore induced to revolve, 

and a loss of work takes place. In the Trouvé 
motor these idle periods are removed, and the use- 
fnl effect of the apparatus is increased by modifying 
the coil ; the polar faces, instead of being parts of a 
cylinder, the axis of which coincides with that of the 
whole system, are made spiral,so that in turning they 
approach gradually to the surface of the magnet, up 





to the moment when the rear edge passes the pole of 
the magnet, The action of repulsion then commences, 
and the dead points are practically suppressed. 
Fig. 2 represents the motor as actually made ; in 
this figure A A are the poles of the fixed electro- 
magnet; B is the iron core of the modified Siemens 
coil; C is the coil of the electro magnet; I is the 
axis of the coil; F H are the poles of the actuating 
battery; D is a copper frame; and E an indepen- 
dent cast-iron frame. ‘The vertical section, Fig. 3, 





Fic, 3. 


shows the spiral form of the coil. The fixed 
electro-magnet is marked a J) and the movable coil 
ef. M. Trouvé has described in his patent several 
forms of this little motor. A similar arrangement 
is exhibited at Paris at the stand of the Electro- 
Dynamic Company, of Philadelphia; in this the 
fixed electro-magnet is formed of an iron cylinder 
round a part of which the wire is coiled. In one of 
M., Trouvé’s arrangements the magnet tube is oval 
and the coil circular, and in another the magnet is 
circular and the coil is spiral as shown in Figs. 4 
and 5. 
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With this device M. Trouvé has been enabled to 
obtain really remarkable results as compared with 
the weight of the apparatus. The first application was 
made the 8th of April of this year in the Rue de Valois, 
near the Palais Royal, Paris. A tricycle, weighing 
120 1b., was driven by means of a motor and six 
Planté secondary batteries. The weight of the 
vehicle, including that of the rider, the batteries, 
and the motor was 3501lb, The motor, weighing 
111b., propelled the vehicle at the rate of 74 miles 
an hour, Shortly afterwards a second application 
was made to a small boat called the “‘ Telephone,” 
which is shown at the Exhibition at work on the 
central basin, from the middle of which the great 
lighthouse is reared. 

This application is not a new one. So early as 
1839 Jacobi conducted experiments on the Neva 
with electric propulsion. But the motor he employed 
was very heavy, and the acid fumes from the Bunsen 
batteries rendered the trial impossible, M. 'Trouvé 
has avoided both these evils by using a motor of 
great lightness, and a battery giving off no dele- 
terious gases. The first of these latter trials took 
place on the Seine, near the Pont Royal, on May 
26 to 28 last, and on June 3, and afterwards on 
June 19 and 20, in the presence of a number of 
distinguished persons. The experiments were made 
under the following conditions: The boat went up 
the Seine from the Pont Royal, as far as the Pont 
de St. Péres, and then returned to the point of 
departure. ‘Lhe speed attained was 5 ft. per second, 
or 3.4 miles per hour against the current, and 8.5 ft. 
a second with the stream. The screw employed 
had three blades. On the lake in the Bois de 
Boulogne the speed attained was 10ft. a second, 
with a four-bladed screw. The boat was 18 ft. 
long and 4 ft. wide ; the weights were as follows: 


lb. 

Weight of boat 176 
+ batteries eee eee 52.8 

“ motor ... ios ao ove 11 

we three passengers 528 





Total ... eas one ove 767.8 
Fig. 6 shows the general arrangement of the 





boat; the batteries are placed amidships, and the 
motor is mounted on the rudder. The latter is 
shown more clearly in Fig. 7, which explains the 
connexion between the screw and the motor; from 
this it will be seen that the engine drives the screw 
by a light pitched chain. The rudder lines serve 
the double purpose of steering and also to make and 
break contact with the motor; thus by an almost 
imperceptible motion the boat can be stopped, 
and started. The pitched chain for driving the 
screw was decided on after a number of trials 
with gearing, belts, and rope transmission ; the 
chain was found more suitable than any other means, 
as it did not foul with weeds, &c., and requires but 
little care in its maintenance. In larger boats, 
however, the chain would be dispensed with, and 
the motor placed direct on the screw shaft, 

A very ingenious mechanician, M. G. Parent, has 
availed himself of the device of M. Trouvé in 
applying the electric motor to the propulsion of 
toy boats, a number of which are shown in the 
Exhibition. M. Parent has placed a large circular 
basin in one of the salons on the first floor of the 
palace, and a number of small models are shown in 
motion on the water every day. The motor 
employed is, as stated, a Trouvé engine, but on 
such a small scale that it can be concealed in the 
closed hand. ‘The current generator is a small 
bichromate battery, and in some of the models the 
cell is formed in the boat itself. In others the 
battery is contained in a small glass vase. These 
boats are about 14 in. long. They work perfectly 
and are naturally an exhibit of considerable attrac- 
tion at the Exhibition, forming as they do an 
illustration of one of the latest developments of 
science which has been made use of for the produc- 
tion of a toy. 

M. Gaston Tissandier has utilised M, Trouvé’s 
electrical motor in his recent experiments with the 
propulsion and steering of balloons, The visitor 
to the Paris Electrical Exhibition will see, above the 
nave, and travelling to and fro between the galleries, 
the model of a balloon of an elongated egg shape, 
with conical ends. This little aerostat is 11 ft. 6 in. 
long and 4 ft. 3 in. in diameter in the centre. It has a 
capacity of about 78 cubic feet, and filled with hydro- 
gen, possesses a lifting power of 4.41b. The annexed 
sketch, Fig. 8, indicates the general arrangement. 
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The Tronvé motor weighs only .483 lb., and is driven 
by a current from a Planté battery weighing 2.86 lb. 
The power is transmitted toa very light two-bladed 
screw, 15.75 in. in diameter, which makes 64 revolu- 
tions per second, and which in still air gives to the 
balloon a constant speed of nearly 200 ft. a minute 
for three-quarters ofan hour. In thesketch A is the 
balloon, B the rudder, C the Planté battery, D the 
Trouvé motor, and F the screw. As it is impossible 
at the Palais de l’Industrie to leave the aerostat free, 
itis provided with a light cord having a ring at one 
end which slides ovcr an iron wire stretched between 
the two opposite galleries, M. Tissandier recently 
described in a note to the Academy the practical 
results he has obtained. In the course of this com. 
munication he stated that he had measured the work 
done by the little motor in the simplest manner, by 
ascertaining its lifting power. With a single bat- 
tery and a speed of five revolutions per second, the 
work done was equivalent to .65 foot-pounds. With 
two batteries and twelve revolutions it was 3.03 foot- 
pounds, and with three batteries it reached 7.23 
foot-pounds. Under actual conditions an electrical 
motor developing six horse power could be made 
with a weight of 660 lb. with 1980 lb. of battery. 
It would be easy to raise this in an elongated aerostat 
of 106,000 cubic feet capacity filled with hydrogen, 
similar to those experimented with in 1852 by M. 
Giffard and in 1872 by M. Dupuy de Léme. Such 
a balloon would be 131 ft. long and 44 ft. in dia- 
meter in the middle, and its ascensional force would 
be 7700 lb. The weight (without motor and bat- 
tery) would be about 2500 Ib., leaving for passen- 
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gers and ballast 22001b. In calm weather such 
a balloon should have a speed of from 12 to 15 miles 
an hour, and in currents its course could be directed 
to a certain extent. Evidently the time during 
which the battery would last is very short, but such 
a balloon might be of great value for purposes of 
experiment, So far M. ‘Tissandier, tad it will be 
evident at once that, in the at present extremely 
unlikely event of power being applied to balloons, the 
Trouvé motor could not compete with steam. On 
page 458 of our last volume, we published drawings of 
two compound engines made by Messrs. Abrberker 
and Son, of London, for aeronautical purposes. 
These eng‘nes, which together develop 30 horse power, 
weigh only 163 Ib. collectively, while the boiler 
weighs 142 lb. Thus the Tissandier-Trouvé arrange- 
ment would weigh over eight times that just referred 
to, and develop only one-fifth of the power for an 
indefiuitely shorter period. M. Tissandier’s balloon 
at Paris is of considerable interest, but it is only a 
scientific toy. and the same remark applies to the 
Trouvé boat in the central basiu. We suppose that 
neither of these gentlemen imagiuve that the special 
applications they exhibit can ever have a practical 
value. On the other hand they are of high interest 
as illustrations of the use of electricity as a prime 
mover, and as we have already stated the motor of 
M. Trouvé is of extceme ingenuity ; moreover it 
may, and doubtless willin its present form, find 
many applications where very small powers are 
required, and wi | probably ia the future be expanded 
to still more important uses. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MrIppLxsBRouGH, Wednesday. 
The Cleveland Iron Trade. — Yesterday there was a 
much larger attendance on ‘Change at Middlesbrough, 
and more than usual interest was taken in the proceedings 
owing to the question of reducing the make of pig iron 
in Cleveland and Scotland being again under discussion. 
Messrs. Connal and Co., the warrant storekeepers here, 
had a stock of 186,327 tons, and at Glasgow they held 
582,917 tons. It was ascertained that the Cleveland lron- 
masters had appointed a committee to meet the Scotch 
ironmasters on the question of the proposed reduction in 
the make of pig iron in the twodistricts. This fact had 
the effect of strengthening the market, and No. 3 Cleve- 
land pig was quoted 38s. per ton for prompt delivery. 
Business at this figure was also done for forward delivery. 


The Finished Iron Trade.—There is continued activity 
in the finished iron trade and prices are maintained. The 
works cn the Tyne, Wear, and Tees in operation are all 
kept fu.ly going. 

Engineering and Shipbuilding.—There is no slacken- 
ing in these two industries on the northern rivers. At 
some of the engineering establishments there are day and 
night shifts regularly at work. In the shipyards work is 
being carried on as vigorously as possible. 


The Proposed Reduction of Pig Iron.—The committee 
appointed to meet the Scotch ironmasters will fully discuss 
the proposal to reduce the make of pig iron in Cleveland 
and Scotland. It is not believed that any arrangement 
which will last will be effected. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Proposed New Railway.- At a meeting of the Sheffield 
Chamber of Commerce, Mr. Parry, one of the engineers of 
a railway proposed to be constructed from Sheffield through 
Newark and Sleaford to Boston, joining the London and 
North-Western system at Newark, and the Great Eastern 
at Boston, applied for permission to explain the scheme to 
the council. He was admitted and explained the nature 
of the proposal. On the motion of Mr. Smithe the pro- 
moters of the scheme were desired to forward a statement 
of it, accompanied by plars, upon which the council would 
be happy to take the scheme into consideration. 


Sheffie’d Exports to America.—The returns of exports 
to America fron Sheffield during August have been ascer- 
tained. They show a large increase over the same period 
of last year, when the declared value amounted to 
87,5731. 10s. 94. Daring the month just ended the exports 
amounted to no | s3 than 120,789/. 10s. Sd., an increase 
of upwards of 3),0001. 

Local Government Board Inquiry at Skiptoa.—Mr. 
Harrison, C.E., Local Government Board inspector, held 
an inquiry on Thursday into the application of the Skipton 
Local Board for powers to borrow 47261. 15s. for various 
improvements in the town. The inquiry was first held in 
the clerk’s office, but there was such a numerous atten- 
dance of hostile ratepayers that the inspector adjourned 
to Skipton Town Hall. After a long and patient inquiry 
the inspector promised to recommend that borrowing 
powers be granted to the Local Board, for longer or shorter 
periods, according to the nature of the different works. 


Advance in the Price of Bessemer Steel.—The rise of 
10s. per ton in Bessemer billets, announced a fortnight 
ago, bas not only been sustained, but rates again rose 
yesterday Is. per ton. ‘The market is very firm, and the 
demand is principally for local consumption. All the 


NOTES FROM THE NORTH. 
Giaseow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron market was 
very much excited at the opening last Thursday forenoon, 
at 47s. 44d. to 47s. 6d. cash, then 47s. 7d. cash and 47s. 9d. 
one month, improving to 47s. 9d. cash, 483. one month, 
47s. 10jd. to 47s. 1ld. varions prompts, receding to 
47s. 6d. one month, but soon recovering to 47s. 6d. and 
47s. 7}d. cash paid, then 47s. 5d. cash accepted, and down 
to 47s. 3d. cash, closing nominal there. A fair amount of 
business was done in the course of the afternoon at 47s. 44d. 
to 47s. 7d. cash, and 47s. 6d. to 473. 94. one month; 
and at the close there were buyers at 47s. 7d. cash, and 
sellers at 47s. 74d. There was a good deal of excite- 
ment in the market during the day in consequence of the 
contemplated damping out of a number of the blast 
furnaces in accordance with the resolution of a meet- 
ing of the Scotch ironmasters held on the previous day, 
on the understanding that the Cleveland ironmasters would 
do likewise, so as to reduce the output of pig iron. If the 
proposal be finally agreed upon and carried out, it means 
that about 24 blast furnaces will be blown out, and a 
reduction on the make amounting to nearly 5000 tons per 
week. The market opened very strong on Friday morning, 
with a large business done at 48s. one month, 47s. 10jd. 
and 47s. 10d. prompt; then there were large sales made 
at 47s. 9d. down to 47s. 6d. one month, the market rallying 
steadily from that point, and closing at 473. 8d. cash paid. 
In the afternoon a fair business was done at 47s. 6d. to 
47s. 8d. cash, and 47s. 74d. to 47s. 9d. one month; the 
close being buyers 47s. 7}d. cash, and sellers asking 
47s. 9d. Monday’s market opened with business done at 
48s. to 47s. 8}d. cash, and again up to 48s. 1d. cash; also 
48s. 2d. to 47s. 10d. and 48s. one month. The closing quota- 
tions for the forenoon were sellers at 47s. 114d. cash, 48s. 
one month, and buyers near. A large business was done 
in the afternoon at 47s. 114d. to 48s. 14d. cash, and from 
18s. 1d. to 483. 2d. one month, the close being buyers 
at 48s. 6$d. cash, and sellers at 483.14d. The market 
was steady at the opening yesterday morning with business 
done at 483. 1d. to 47s. 8d. cash, also 483. 14d. to 47s. 9d. 
one month, and the closing prices were—sellers at 473. 8d. 
cash and 47s. 9d. one month, and buyers offering 4d. per 
ton less. There were trausactions in the afternoon at 
48s. 1}d. to 47s. 10}d. cash, and from 48s. 3d. to 483. one 
month, and up again to 48s. ld. cash, and 48s. 2d. one 
month, the close being rather buyers at the latter prices. 
To-day’s market was very strong, with a large business 
done during the forenoon at from 48s. 2d. to 48s. 81. cash, 
and from 48s. 4d. to 48s. 9d. one month, the close being 
buyers at the top quotations, and sellers asking 1d. per 
ton higher. In the afternoon business was done at 48s. 9d. 
to 49s. 2d. cash, and from 48s. 10}d. to 49s. 3d. 
one month, and the close was buyers at the higher prices, 
and sellers asking 49s. 3d. cash and 493. 4}d.one month. 
There has certainly been a very great deal of excitement in 
the market since last report in consequence of the resolu- 
tion already referred to as to the damping out of 20 per 
cent. of the Scotch blast furnaces. Should the reduction 
of the make be eventually carried out there will be a great 
relief given to the market. During the last four weeks or 
so the quantity going into the public warrant stores alone 
has been on an average fully 2000 tons per week. It may 
confidently be expected that an advance in prices will result 
if the furnaces in blast are materially reduced in number. 
The markets in the United States are said to be somewhat 
easier ; and as regards Canada it may be said that there 
has been a little more buying for fature delivery. There is 
also some more extensive purchasing in progress on the 
part of home consumers; but it appears that there is no 
difficulty in fixing contracts for pig iron for months for- 
ward at rates rather under those now quoted. At the end 
of last week the total stock with Messrs. Connal and Co. in 
the public warrant stores stood at 582,544 tons. Last 
week’s shipments of pigiron for ail Scotch ports amounted 
to 14,812 tons as compared with 11,721 tons in the corre- 
sponding year. There are still 118 blast furnaces in actual 
Operation. 


The Steel Company of Scotland —The directors of the 
Steel Company of Scotland (Limited), at a meeting held 
this day week, decided to recommend the payment of a 
dividend of 7s. 6d. per share, for the period commencing 
September 1, 1880, and ending July 14, 1881, equal to 
nearly 5} per cent. per annum. 

Proposed Electric Lighting Company ia Dundee.— 
Yesterday a meeting was held in Dundee to consider the 
expediency of forming an electric lighting and power com- 
pany in that town. After deliberation, a provisional com- 
mittee was appointed to obtain information on certain 
matters, including the attitude of the Gas Commission 
towards the suggestion of electric lighting. It is likely 
that another meeting will be held in the course of next 
week to formally constitate a company. The committee 
of the Dundee Gas Commission on the electric light 
met yesterday — Dean of Guild Edward in the chair. 
The clerk reported that, as instracted at the previous 
meeting, he had communicated with the English and 
Scotch companies and corporations regarding the electric 
lizht, and he submitted the answer he had received. But 
the general consensus of information received was to the 
effect that the electric light could not and would not be 
brought into general use, and that gas companies and com- 
missioners should direct their efforts to utilising gas more 
and more. After considering the whole matter, the com- 
mittee resolved that no private companies or other adven- 
turers should be allowed to supply the light generally 
to Dundee, and that if the use of the electric light was 
generally desired, the commissioners should themselves 
supply it. With the view, however, of ascertaining its 
suitability and the cost of its production, they remitted to 
the convener and manager to make experiments at un 





houses engaged in the steel trade are buby. 





The Glasgow Corporation and the Electric Light.—The 
Town Council of Glasgow are most unwilling to make any 
movement towards experimenting with the electric light 
for street illumination, one important reason alleged by 
them for not instituting experiments being the fact that they 
are the owners of the gas supply undertaking of the town 
and most of the suburbs. Some strenuous efforts, how. 
ever, are being made to improve the street lighting by 
using a larger quantity of gas and consuming it more in 
accord with the dictates of science. 


Electric Lighting in Paisley.—Last night, at the Paisley 
Town Council meeting, Bailie Cochran gave notice to the 
effect that at next meeting he would move that, consider- 
ing the improvements that had taken place in the electric 
light, a committee be appointed to ascertain what had been 
done in the way of electric lighting of other towns, and if 
thought necessary that the Council apply for Parliamentary 
powers to have the town lighted by electricity, the right 
of so doing being vested in the Corporation. Mr. Johnson 
quite agreed with the motion. He had recently been in 
Paris, and was much surprised and delighted at the rapid 
progress being made there in the electric lighting of 
thoroughfares. 

Clyde Shipbuilding Trade.—This branch of the loca 
industries still continues to be very busy, and although the 
output of vessels is heavy, orders continue to be received 
sufficient to keep the yards well occupied. The aggregate 
tonnage put into the water last month was 32,730 tons, or 
nearly double the amount of shipping launched in the same 
month last year. For the eight months of this year the 
tonnage launched was about 215,000 tons, the larvest 
amount ever launched in any former year in the same 
period being 169,50 tons. In all 21 vessels were launched 
in the month of August ranging from 5100 tons to 4100 
tons, and downwards. Several of them were suilivg 
vessels. 


FOREIGN AND COLONIAL NOTES. 

Northern Railway of Canada.—A change of gauge on 
this line between Toronto and Gravenhurst, a distance of 
115 miles, has been completed. The best of the old engines 
will be altered to suit the present gauge, and new engines 
arearriving. ‘The change will give the Northern a uniform 
gauge with its allies, the Hamilton and North-Western, 
thus avoiding all the difficulties occasioned by the difference 
in the gauge of the various lines. 


The Suez Canal.—It appears that in the first seven 
months of this year 1571 ships passed through the Suez 
Canal as compared with 1273 ships in the corresponding 
period of 1880, and 907 ships in the corresponding period 
of 1879. The transit revenue collected in the first seven 
months of this year was 1,160,303/., as compared with 
980,0201. in the corresponding period of 1880, and 708,516l. 
in the corresponding period of 1879. 


New Dock for Auckland (N. Z.)\—A project for con- 
stracting a large dock for the harbour of Auckland is mak- 
ing progress. The design is to constract a dock which will 
accommodate the largest vesse's, steamers, or sailing 
craft, which come into the port ‘To settle the site, the 
Harbour Road requested the Government to allow the 
engineer-in chief of the colony to report upon the matter, 
which he did, and emphatically rec»mmended Point Cal- 
liope. The Harbour Board have now agreed to purchase 
the land, and proceed with the necessary work. 


Improving Port Philip.— Efforts now being made to clear 

away obstructions to the navigation of the entrance to 
Port Philip Bay have been successful. Tue Lightning Rock 
has been blasted away to a depth of 30 ft below low water, 
and the rock known as N». 2 rock, about 50 yards distant 
from it, has been cleared toadepth of 32ft. below low 
water. A short time since two dynamite charges, of 
200 lb. and 150 Jb. respectively, were exploded on this 
rock, with the result of clearing it to the depth stated. 
The dragging of the Government steamer Victoria with 
a sunken beam has resulted in the discovery of another 
rock, hitherto unknown, at a distance of about 50” yards 
from the Lightning Rock, and this rock is the next to be 
dealt with. The operations are to be continued until the 
whole of the entrance to the bay has been thoroughly cleared 
from the obstructions. 
The Pittsburgh Suspension Bridge.—A su- pension bridge 
connecting Pittsburgh and Allegheny, which was partially 
destroyed by fire recently, was a structure of some impor- 
tance in the history of American bridges. The bridge, 
which replaced an old covered wooden structure, was 
finished in 1850, and was then considere! by Americans 
the finest in the world. The builder, Mr. Roebling, had 
not then acquired the celebrity which came from the erec- 
tion of the Cincinnati and Covington Bridge. So perfect 
was the work considered that when the Prince of Wales 
and suite were in the United States, they were astonished 
to find such a work of art in what was then a rather small 
provincial town. 


Northern Pacific Railroad.—Mr. W. C. Andrus, genera 
agent of the Northern Pacific Railroad, is receiving from 
thirty to fifty new box cars daily from the car shops at 
Detroit, Dayton, and Michigan city. He has been 
instructed by the general manager to forward these cars 
as they arrive, half to Astoria, and half to Canton, Lilinois, 
to be loaded with coal. The amount of coal already 
shipped from the Illinois mines to Minnesotu, Dakota, and 
Montana, is very large. 

Winnipey.— Property has recently been sold in Winnipeg 
at 750 dols. per front foot. This would be a large price to 
pay for any but two or three of the choicest lots in Toronto. 
As Toronto does basiness for 2,000,000 people, while 
Winnipeg cannot yet count up more than 60,UU0 tribatary 
to her, it is plainly time to call a halt in land speculation in 
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LOCOMOTIVE PERFORMANCES. 

CONSIDERING the enormous number of locomotives 
now at work, and the importance of the service 
which they have performed for many years past, it 
is somewhat surprising that they should have 
formed the subject of so few exact experiments 
carried out to obtain accurate data bearing upon 
their performances under different conditions. It 
is now over three and thirty years since Mr. (now 
Sir Daniel) Gooch carried out his experiments on 
the Great Western Railway, duly recorded in Mr. 
1). K. Clark’s book on ‘* Railway Machinery,” and 
since that time no series of experiments of a com- 
prehensive kind have, so far as we are aware, been 
carried out in this country. Numerous isolated 
trials have been made it istrue, but few of them are of 
any scientific value, our locomotive superintendents, 
as arule, making small use of the indicator, while 
any ordinary indicator is, it must be owned, but a 
poor instrument of research to apply to locomotives. 
In France MM. Vuillemin, Guébhard, and Dieudonné 
—whose exceedingly able memoire on tractive resist- 
ances on railways* was laid before the Société des 

* An abstract of this memoire will be found on pp. 340, 
875, 385, 413, and 422 of vol iv. of ENGINEERING. 








Ingénieurs Civils in 1867—carried out a most valu- | taneous observation to be made of the pull of the 


able series of dynametrical experiments which threw 
much light on the demands made on locomotives 
under different conditions of speed, &c., but although 
they made certain experiments on engines with 
a view of determining their internal resistances, &c., 
these were scarcely of such a character as to be 
entirely satisfactory, while there were many features 
of locomotive performances which they left quite 
untouched, Altogether the most comprehensive 
series of experiments on locomotives which has, 
until quite recently, been carried out, is that con- 
ducted by Professor Bauschinger and Herr Zorn 





on engines on the Bavarian State Railways about 
twelve years ago,* but these, while they afforded | 
valuable information as to the performance of the | 
steam in locomotive engine cylinders, did not include | 
the collection of dynametrical data with which the | 
indications of the indicators could be compared, 

Searing the above facts in mind it is not too} 
much to say that no series of experiments on loco- | 
motives made until quite recently have been of 
a thoroughly satisfactory kind. ‘Those of Vuillemin, 
Guébhard, and Dieudonné were defective from the 
want of trustworthy data afforded by the indicator 
to compare with the indications of the dynamo- | 
meter, while those of Bauschinger and Zorn were 
marred by an opposite cause, their value, too, being 
somewhat depreciated by the want of an efficient 
substitute fur the ordinary indicator. Sir Daniel 
Goozh in his experiments of 1847-9 had, it is true, 
the benefit of a continuous indicator which he had | 
designed, but the form of diagrams afforded by this 
instrament was inconvenient and involved much 
labour and risk of error in reducing to a form avail- | 
able for comparison, while viewed by the light of | 
more recent experiments many of the results deduced 
from these ear'y trials appear to us at least open to 
question. 

Under these circumstances we regarded with 
much interest—in common we are certain with a 
great number of engineers—the admirably designed | 
dynamometer van which was exhibited by the 
Eastern Railway of France at the Paris Exhibition 
of 1878. ‘This van—which with its ingenious 
appliances was constructed at the works of the 
company under the direction of M. Regray, the 
engineer-in-chief—contains certainly the most com- 
plete set of apparatus for experimental research 
which has ever been designed for use on railways. 
By its aid not only can accurate records be kept of 
the distance run, time, speed, and tractive resist- 
ances of the train, but the number of revolutions made 
by the driving wheels of the locomotive can be 
ascertained, and indicator diagrams taken simulta- 
neously within the van itself from both ends of both 
cylinders of the locomotive, and this without the | 
use of any long steam pipes or similar sources of | 
error, Of the ingenuity displayed in perfecting the 
various fittings of this van it is impossible to speak 
too highly. 

At the time when the van just mentioned was 
exhibited at Paris, a few experimental runs only 
had been made with it, and we have long been 
desiring to hear something of the highly interest- 
ing results which its employment promised to afford. 
Owing, however, to the two exceptionally severe 
winters which have been experienced in France 
since 1878, and the consequent demands made upon 
M. Regray’s staff, together with the time necessarily 
required to render the experimenters thoroughly | 
acquainted with the apparatus employed and to 
eliminate small sources of error, it was not until 
the spring of the present year that the van was put 
into really systematic use, and some of the results 
obtaiued have only just been made public by M. 
Regray, in a ‘‘note” contributed by himt to the 
last number of the Révue Générale des Chemins de 
Fer. These results are of exceptional interest, and 
we propose to place a summary of them before our 
readers. 

One of the special features of the apparatus 
employed by M. Regray, is that it enables a simul- 

* For a full account of these experiments see ENaI- 
NEERING, vol. xii., pages 1, 18, 51, 83, 117, 151, 199, 245, 
249, and 314. 

+ This van with its fittings was fully illustrated in 
ENGINEERING, vol. xxvi., pp. 290, 291, 307, 310, and 330. 

t Inthis note M. Regray states that the only modification 
of any importance made in the experimental apparatus 
since we illustrated it, is that the erplorateurs with dia- 
—_, (see Fig. 13, p. 330, vol. xxvi. of ENGINEERING) 

ave been replaced by cylinders fitted with pistons having 
a very limited travel. M. Regray also bears testimony to 
the great assistance which he has received in his experi- 
ments from two members of his staff, M. Gerhardt and M. 
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drawbar and the power developed in the cylinders 
of the locomotive, and this permits of the elliciency 
of the engine being determined. ‘The trains, 118 
number, on which the experiments were made, were 
chiefly express trains between Paris and Chaumont 
and back, these trains being drawn by four coupled 
engines of the type exhibited by the Eastern Rail- 
way Company in 1878. The two engines used— 
Nos. 502 and 503—were identical except a small 
difference in the diameter of the cylinders and the 
lap of the valves, No. 502 having cylinders 17.33 in. 
in diameter with valves having 0.16 in. interior and 
2.01 in. outside lap; while No. 503 had cylinders 
17.72 in. in diameter, and valves with inside and 
outside laps of 0.24 in. and 2.13 in. respectively. 
In each engine the stroke of pistons was 25.2 in. 
and the throw of the eccentrics 2.56 in., the angular 
advance for forward gear being 20 deg. 48 miv., and 
for back gear 29 deg. 12 min. ‘The valve gear is of 
the Gooch stationary link type. Of the coupled 
axles one is placed in front and one in the rear of 
the firebox, while the uncoupled leading wheels are 
rather far forward, the cylinders being situated 
between the leading wheels and the front pair of 
coupled wheels, the connecting-rods, which are 
8 ft. 10.3 in, long, taking hold of the crank-pin of 
the trailing wheels. ‘Che other chief dimensions of 
the engines are as follows: The driving wheels are 
7 ft. 64 in. in diameter and are placed 8 ft. 2.4 in. apart 
from centre to centre, while the total wheel base of 
the engine is 17 ft. 6.7 in. The boiler is worked at 
a pressure of 128 lb. per square inch, and has 
25.67 square feet of grate surface and 1224.7 square 
fect of heating surface, there being 1133.2 square 
feet of tube surface and 9].5 square feet of firebox 
surface. The exhaust nozzle is variable, its area 
being adjustable from 32.24 to 8.8 square inches. 
The weight of the engines in working order is 
39 tons, of which 28 tons rests on the coupled wheels. 

We have said that the experimental apparatus at 
M. Regray’s disposal enabled dynamometer readings 
to be obtained at the same time as indicator diagrams 
were taken from both ends of both cylinders, and 
thus it was possible to determine what portion of the 
power developed was actually utilised in drawing 
the train. We do not intend here to reproduce 
any of M. Regray’s detailed figures, but we may 
give his deductions. M. Regray determined first the 
tractive power exerted in the cylinders and next 
that exerted on the drawbar of the train, and from 
these he deduces a third quantity which represents 
the tractive force exerted at the peripheries of the 
driving wheels. If—as M. Regray very fairly 
assumes—the mere rolling friction of the engine and 
tender (apart from the friction of the mechanism) 
be taken as the same per ton of weight as it is for 
the train, then the tractive force exerted at the 
periphery of the driving wheels will be as much 
greater than the pull on the drawbar, as the sum 
of the weights of the engine, tender, and train is 
greater than the weight of the train alone. On 
the other hand, the difference between the trac- 
tive force developed in the cylinders and that 
exerted at the periphery of the driving wheels 
represents the loss by the friction of the mechanism. 
In the case of engine No. 502, M. Regray found the 
power thus absorbed by internal friction to amount 
to 34.2 per cent, of the power indicated in the 
cylinders, while in the case of No. 503 it amounted 
to 35.6 per cent, ‘These are very heavy percentages 
—far higher, we venture to say, than would have 
been generally anticipated from the results of experi- 
ments previously made at low speeds, and they 
merit careful attention. As for the pull on the 
drawbar—that is to say the net effect exerted by 
the locomotive in hauling the train—it averaged in 
the case of No. 502, 42.5 per cent., and in the case of 
No. 503, 41.6 per cent. of the tractive power 
developed in the cylinders. We should add that in 
the experiments from which the above deductions 
were made the trains hauled by engine No. 502 
varied in weight from 85 to 173 tons, the average 
being 118.9 tons, the speed between stations 
28.3 miles per hour, and the indicated horse power 
developed averaged 275. In the case of No. 503 
the weight of trains varied from 85.6 to 130 tons, 
the average being 112.6 tons; the speed between 
stations averaged 29 miles per hour, and the indi- 
cated horse power averaged 262. 

As regarded the fuel and water consumption per 
indicated horse power the results obtained by M, 
Regray on different days varied somewhat widely 
—so widely indeed that without further informa- 
tion as to the causes of these variations we should 
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hesitate to attach any great importance to them. 
We may, however, give the average results. In 
the case of engine No. 502 the fuel used on the road 
consisted of a mixture of two parts of small washed 
Bascoup coal with one part of small Proesident coal, 
the composition of the mixture being : fixed matters 
84.9 percent., volatile 15.1 percent. Of the fixed parts 
6.33 per cent. were ashes, The quantity of the coal 
used per indicated horse power per hour (exclusive 
of lighting up) averaged 3.26 lb., and as the evapo- 
ration obtained averaged 7.9 lb. of water per pound 
of coal, this corresponded to an hourly consumption 
of 23.44 lb. of water per horse power. In the case 
of No. 503 the fuel used was small coal containing 
85.4 per cent. of fixed and 14.6 per cent. of volatile 
matters, the fixed matter including 8.95 per cent. of 
ashes. The evaporation obtained, however, was 
higher than with No. 502, averaging 8.7 lb. of water 
per pound of coal, while the consumption of coal 
per indicated horse power per hour is given as 
averaging as low as 2.56 lb., this corresponding to 
an hourly water consumption of 22.3 lb, per indi- 
cated horse power. 

M. Regray has also deduced from his experi- 
ments some data regarding the resistances of trains 
at different speeds, but into these results we do not 
propose to enter here ; we shall, however, probably 
deal with them on a future occasion, and compare 
them with those obtained by other experimenters. 
Altogether the researches which M. Regray is carry- 
ing out promise to add materially to our know- 
ledge of locomotive performances, and we shall 
watch with much interest for their further develop- 
ment, 





THE BRITISH ASSOCIATION. 


ln accordance with a somewhat general custom, 
the Mechanical Section did not meet on the Satur- 
day of the meeting week at York, and many of 
the members used the holiday for the purpose of 
joining in one or other of the excursions provided 
by the Local Committee, for the full enjoyment of 
which, however, the weather was far from being 
propitious. When the section again met on Monday 
there was a very full and exceedingly interesting 
programme to be got through, there being no fewer 
than seven papers to be read, all of which had a 
most intimate connexion with the recent de- 
velopments of the science of electricity. Dr. C, 
W. Siemens, one of the vice-presdents of the 
section, presided in the absence of Sir William 
Armstrong. 

The first paper was by Mr. Shelford Bidwell on 
‘Telegraph Photography,” a subject in which he 
has for some time worked with promise of very 
great success. We shall in due course give an 
abstract of the paper, and in this place we may 
state that it excited much interest, especially 
on account of the specimens which were shown 
of work done by the process. In proposing a 
vote of thanks to Mr. Bidwell, Dr. Siemens said 
that he might be congratulated on a new application 
of alaw of nature discovered about fifteen years 
ago by Mr. Willoughby Smith, showing that 
selenium in a crystallised condition when exposed 
to the air became a conductor of electricity. From 
the specimens exhibited, Mr. Bidwell had shown 
that through the selenium cell the electrical currents 
could be utilised for transmitting photographs to a 
distance, and the way in which Mr. Bidwell had 
described it must have been clear to every one 
present. 

Mr. Andrew Jamieson, Assoc. Inst. C.E.,M.S.T.E., 
read the next paper, which was on “ Electric Light- 
ing as applied to Coal Mines,” and as a matter of 
course dealing more especially with the recent 
adoption of Swan’s incandescence vacuum lamp at 
Earnock Colliery, near Hamilton. An abstract of 
Mr, Jamieson’s paper will shortly appear in our 
columns ; nemminiie we may take brief notice of 
the very important discussion which arose out of it. 
The first speaker was Mr. R. E. Crompton, who 
detailed some of the experience which he had had 
with the same lamp at the Pleasley Colliery, one of 
the deepest pits in Nottinghamshire. He said that 
with the experience gained there, he was now 
attempting to carry out the lighting of the Risca 
Colliery in South Wales, one of the most dangerous 
pits in the country; and he further remarked that 
in order to ascertain whether or not it was possible 
to make lamps without further complication which 
could be worked in presence of the most dangerous 





very valuable remarks, more especially in regard to 
a self-contained and portable mining lamp, a speci- 
men of which was shown to the section. It could 
be kept lighted for six hours by the use of two cells 
of Faure’s secondary battery, weighing 10 1b., and 
would give the light of two candles during that 
time. In order to charge the battery afresh, it 
would only be necessary to place it for a time in 
connexion with the wires of a dynamo near the pit 
mouth. The lamp and its attached battery need 
never come out of the pit. That would to a very 
considerable extent do away with the objections 
that had been raised against the lamps which had 
been exhibited. Sir John Hawkshaw expressed a 
desire to have an electric lamp for use in lighting a 
very long tunnel where there was no firedamp and 
therefore no risk of explosion. Dr. Siemens said 
that Sir John might rest content that his object 
would be accomplished without the least difficulty. 
He also spoke at some length on the difficulties 
which had at first met himself when he was consulted 
by the Coal Mines Commission as to the possibility 
of illuminating dangerous collieries by the electric 
light. ‘Those difficulties had been manfully dealt 
with, and there seemed to be a far greater promise 
of success than he had anticipated. 

Mr. J. W. Swan followed with a paper of very 
great scientific and practical interest entitled ‘‘ On 
the Swan Incandescent Lamp,” which we hope to 
reproduce in an early issue. As might have been 
expected, it was largely historical, but it contained 
mention of many interesting data not previously 
given in any of the author's former papers on the 
subject of electric lighting. It also contained a 
number of the most recent facts obtained in con- 
nexion with the testing of incandescence lamps and 
the application of the Faure battery. A long and 
at times rather lively discussion followed the paper. 
Amongst the speakers there were Dr. Constantine 
Molloy, of Dublin; Mr. W. H. Preece, Mr. Ham. 
mond, agent of the “Brush” Light Company; 
Captain Douglas Galton, Mr. C. Sellers, Mr. Ladd, 
Sir F. J. Bramwell, Sir William Thomson, Mr, 
Mr. T, Hawksley, and Dr. Siemens. Mr. Hawksley, 
who is so prominently identified with gas-supply 
undertakings, was most persistent in his argument 
that, light for light, gas was much cheaper than 
the electric light; indeed, he was almost the only 
speaker who entered any opposition to the latter. 
Mr, W. H. Preece next read a short paper, which 
we shall print in ectenso, ** On a Screw Gauge for 
Electrical Apparatus.” In the course of his paper he 
made a very proper suggestion, which was a recom- 
mendation that a committee of the Association 
should be appointed to take into consideration the 
whole question, and to establish such a gauge as 
would be useful. After the reading of the paper 
was concluded it was stated by a gentleman in the 
section that Sir Joseph Whitworth manufactured a 
suitable gauge measuring from one-tenth to the 
one-hundredth of an inch, which was the smallest 
dimension likely to be required. 

Along paper by Mr. J. R. Wigham, of Dublin, 
on ** The Value of Quadriform Gaslights for Light- 
house Purposes in comparison with the Electric 
Light,” was then proceeded with. In the course of 
the paper Mr. Wigham gave the results of his 
own experiments and practical experience, and the 
evidence of practical men on the relative value of 
the two lights. He summed up those results and 
the evidence referred to, by saying that in fine 
weather the electric light was misleading to the 
sailor, who could not be certain of his distance from 
it. According to the state of the weather it looked 
equally bright ten miles off as only one mile ; whilst 
in foggy weather, when a light was specially needed, 
it was not so easily observed as the gaslight, such 
as the quadriform and others now applicable to 
lighthouse purposes. Mr. Douglas, engineer to the 
Trinity Board, said that it was too late in the day 
to advocate the application of gaslight as against 
the electric light for lighthouse purposes, because 
in the future it could never compete with electricity. 
From one pound of coal they could produce ten 
times the illuminating power by the electric light 
than could be produced by the conversion of the 
same amount of coal into gas. Inthe Paris Exhi- 
bition there was an electric light of 130,000 candles 
available for lighthouse purposes against Mr. Wig- 
ham’s highest intensity by gaslight of 5900 candles. 
Mr. W. H. Preece said that there was a direct 
conflict of evidence between Mr. Wigham and Mr. 
Douglass as to the relative penetrating power of gas 
and the electric light. He had taken many obser- 





gas, experiments were about to be carried out at 
King’s Cross. Mr. J. W. Swan also made some 


vations on that point on the Thames Embankment, 





and had invariably found that in fine weather the 


electric light was far before gas, and that in foggy 
weather it was impossible to distinguish one from 
the other. 

On Tuesday morning, when the section re- 
assembled, with Sir John Hawkshaw, vice-presi- 
dent, in the chair, there were submitted four reports 


from committees of the Association, on the 
‘*Patent Laws,” on the “ Steering of Screw 


Steamers,” on ‘Wind Pressure,” and on ‘ ‘Tidal 
Observations in the English Channel.” With the 
exception of the report on the ‘* Patent Laws” none 
of them contained anything of public or general 
scientific interest. As regards the papers proper 
of which there were eleven on the programme, Dr. 
Siemens led off with his on ‘‘ The Electrical Trans- 
mission of Power for Agricultural Purposes,” which 
we publish on page 297 of the present number. 

Mr. J. N. Shoolbred also read a paper on an 
allied subject, ‘The Transmission of Power by 
Electricity,” in which he stated the results obta‘ned 
by using two coupled dynamo machines, a driving 
and a driven machine. A very full discussion 
followed, led off by Sir F. J. Bramwell, who closed 
his remarks by saying that as an engineering judge 
of the Royal Agricultural Society he had had con- 
siderable experience on the question of steam 
ploughing, and he thought that the suggestion of 
Dr. Siemens to employ electrical energy for the pur- 
pose promised well. He hoped Dr, Siemens would 
continue to give the same attention to the subject, 
and that he would be able to report progress to the 
section. Mr. Wigham said that when he saw the 
results of Dr. Siemens’ experiments with the electric 
light on a tulip, he tried the influence of his 
lighthouse gaslight on the same flower. Having 
placed it under the influence of a gaslight of 1000 
candles at six o'clock in the evening, he found it in 
full bloom in the morning. He made the same 
experiment with cress, with similar results to those 
obtained by Dr. Siemens. Some interesting remarks 
were next made by Mr. W. A. Traill upon the 
desirability of using the water power which is so 
abundant in Ireland for obtaining electrical energy, 
and employing it for agricultural purposes. He also 
referred to ascheme now in progress for laying down 
an electrical tramway in the North of Ireland, using 
water power as the prime source of the energy 
required for driving the cars, The line, he said, was in 
the first instance to be six miles in length. Captain 
Galton was desirous of learning if there was any 
prospect of the possibility of using the Faure 
battery for agricultural purposes, and if there was 
any prospect of their being able to store up the 
electrical energy in the accumulators by means of 
wind power. It was quite certain that if windmills 
could be used to create electricity, and that 
electricity could be accumulated, the agricultural 
population would have within themselves very efli- 
cient assistance towards meeting the present agri- 
cultural distress. Mr. Hawksley did not think that 
water power could be brought into general use for 
the purpose spoken of, on account of the expense; 
indeed, according to his own calculation, the cost 
would be 1000/. per horse power. Mr. Crompton said 
that there was an apparatus in the Paris Electrical 
Exhibition for the application of electricity to agri- 
culture by water power, and that the cost was much 
more likely to be 100/. than 1000/. per horse power. 
Dr, Siemens replied to the various speakers. He said 
he did not in the least doubt the correctness of 
the results obtained by Mr. Wigham on subjecting 
tulips to the action of his gas lamp. He agreed 
with Mr. Hawksley as to water power, and at 
the same time he differed from him entirely. If 
they had to pump water for the purpose, no 
doubt the expenditure would be so large as to 
make the results upremunerative. But if they 
found water power ready made, as was the 
case in the North of Ireland, where there was a 
natural fall over a precipice, no such expenditure 
had to be incurred, and the mechanism required for 
utilising the power would be less expensive than an 
engine, quite apart from the cost of the fuel. In 
regard to the question as to whether or not the 
Faure accumulator could be usefully combined with 
other arrangements for the work on a farm, he said 
that it could to a certain extent. If they could lay on 
energy direct through the wire to where it was 
wanted that would be the cheapest way that could be 
adopted ; but if they could find no such application 
during a portion of the day, and wanted to use 
their engine or windmill, then it might be advan- 
tageous to store electricity, and use the energy for 
illuminating the house, and for relatively smaller 
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purposes, But Sir William Thomson had admitted 
the other day that he had not lost hope of applying 
wind power advantageously for the accumulation 
of force. Sir John Hawkshaw in proposing a 
yote of thanks to Dr. Siemens for his paper, said 
that it must be borne in mind that all our best agri- 
cultural land in England was level plain. ‘There 
were no waterfalls in Lincolnshire, and any applica- 
tion of electricity there would have to be, not by 
water power, but by some other method, At the 
next meeting of the British Association no doubt 
they would all be wiser and better informed on the 
subject. 

Mr. J. N. Shoolbred next read a paper on “ The 
Relative Value of Incandescent Electric Lights,” 
in the course of which he gave the results of cer- 
tain experiments made recently in London with 
such lights in conjunction with the Faure secondary 
battery. ‘The charge of electricity was first trans- 
mitted to the battery, and subsequently used to feed 
the incandescent lights, with the most marked 
effect. In fact, if some more economical form of 
secondary battery came into use it would have a 
decided effect upon the introduction of incandescent 
lights, and upon their position in electric lighting 
generally. ‘The great drawback to the use of the 
incandescent light hitherto had been the large 
amount of mechanical energy required to produce 
it as against the larger and more extended arc light. 
‘The amount of light that might be produced in the 
arc varied from 1000 candles to 500 candles per 
horse power, whilst from the incandescent light the 
amount was from 150 to 200 candles per horse 
power. If therefore by the use of the secondary 
battery the power of such lights could be raised to 
300 or 400 candles per horse power, they would 
take the place of the smaller are lights, because the 
expense attending the renewal of the carbons in the 
latter was very considerable. 

A large portion of the rest of the day was taken 
up by the consideration of the question of Patent 
Law Reform, the discussion being based on the 
Committee’s Report and on the Society of Arts’ 
Patent Bill, introduced to the section by Sir 
Frederick J. Bramwell. The other speakers were 
Sir Antonio Brady, President of the Inventors’ 
Institute; Mr. Jeremiah Head, Dr. Siemens, Mr. 
Hancock, and Mr, Sidney Thomas. We shall have 
something to say concerning Sir F. J. Bramwell’s 
paper next week. ‘The section subsequently 
adjourned and met again at ten o'clock on 
Wednesday morning. 

The first paper read was by Mr. W. R. E. Coles, 
on * Coal and the Abatement of Smoke in Large 
Towns.” ‘There was nothing specially new in the 
paper, but it was somewhat suggestive, especially in 
respect that in the course of the paper and the dis- 
cussion which arose out of it, prominent notice was 
taken of the fact, that as a practical measure it is 
intended to have a general international exhibition 
of all the most modern heating appliances, suited 
both to domestic and industrial purposes, the same 
to be held at South Kensington, with an influential 
executive committee, including Professor Abel, 
Professor Edward Frankland, Dr. Siemens, Pro- 
fessor W. C. Roberts, Captain Douglas Galton, 
Mr. Coles, and other gentlemen. It was hoped 
that the exhibition and testing would do much in 
the direction of bringing about a change for the 
better, and stay the present wasteful and injurious 
use of coal. 1. By tending directly to a better 
utilisation of coal and coal products. 2. By deter- 
miniog practically and scientifically the means which 
are actually available for heating houses as at present 
constructed, without producing smoke, 3. By 
enabling the Committee to examine the subject 
generally, and report, for public information, upon 
the relative adaptability of the various coals and 
appliances to the different requirements of the com- 
munity. 4. By affording reliable information upon 
which to base sufficient and equitable amendments 
of the existing laws regarding smoke. 5. By ena- 
bling the Committee to ascertain and make known 
the comparative value of existing appliances for the 
utilisation of gas for the purpose of heating, and 
generally bringing together the available material 
for determining how far smoke may be prevented, 
and of testing numerous inventions, many of which 
are very little known. In the discussion which 
ensued the speakers were Sir Antonio Brady, 
Mr. W. Richardson (of Oldham), and Sir F. J. 
Bramwell. 

Captain Bedford Pim, R.N., followed with two 
Py«Ts, 2nd next in order there was taken a paper, 


by Mr. J. 





upon a Plane Surface,” which we print on page 
298 of the present issue. ’ 

The discussion upon Mr. Hawksley’s paper was 
opened by Mr. G. J. Symonds, He said that the 
paper made no reference to the report of the Trea- 
sury Committee appointed to inquire into the Tay 
Bridge disaster, which would require careful inves- 
tigation before it could be accepted. Referring to 
the statement in the paper that whirlwinds were 
rarely observed on an important scale in these 
kingdoms, Mr. Symonds said that within the pre- 
ceding four weeks there had been no fewer than four 
seriously destructive whirlwinds in different parts of 
the country. After detailing them severally, he went 
on to say that the Wind Pressure Committee had 
entirely ignored the question of whirlwind. If 
they had heard that a whirlwind of 200 ft. or 300 ft. 
in breadth had come against the Tay Bridge they 
would have the explanation of its downfall. The 
author’s conclusion was that for structural calcu- 
lations a maximum wind pressure of 40 lb. per square 
foot might be very safely adopted. Mr. Bateman re- 
marked that when the Menai Railway Bridge was 
made he went through the calculations of wind pres- 
sure with the late Sir William Fairbairn, and the 
maximum pressure was 120 lb. per square foot, 
upon which, he believed, the bridge was con- 
structed. Sir F, J, Bramwell closed the discussion, 
He said that the practical question for engineers 
was whether it was worth while to build structures 
so as to resist a hurricane, or must they be content 
to make them of sufficient strength to resist even 
extraordinary storms. It seemed to him that if the 
matter were investigated, the excessive extra cost of 
structures to resist hurricanes would be prohibitory. 
He stated the other day, on the authority of Mr. 
Barlow, that in the proposed Forth Bridge there 
were 2000 tons more material in consequence of 
its being made to resist the pressure produced by 
known or anticipated winds; and if they added to 
that material for resisting hurricanes, the bridge 
would not only become too costly, but an impossi- 
bility. 

In the absence of the writers, several other papers 
on the programme were taken as read. Sir F. J. 
Bramwell then adjourned the section until the 
third week of August, 1882, at Southampton ; and 
concluded by proposing a vote of thanks to the 
President, Sir William Armstrong. 

In Section A (Mathematical and Physical Science) 
over which Sir William Thomson so ably presided, 
almost continuously from the opening day, there was 
a vast amount of excellent work done, The papers 
offered were very numerous; indeed, there was 
such an abundance of interesting communications 
that the section had on one or two days to be sub- 
divided into two departments—Physical and Mathe- 
matical. Sir William Thomson had no fewer than 
six separate papers, in addition to his Presi- 
dential address. Amongst those papers that call 
for special mention, in addition to Sir William 
Thomson’s, there are the following: ‘On the 
Application of Electricity to the Localisation of 
a Bullet ina Wound” (President Garfield’s case), 
by Mr. W. H, Preece; “On Some of Bell and 
Tainter’s recent Researches and their Conse- 
quences,” by Mr. W. L. Carpenter; ‘‘ Report on 
recent Progress in Hydrodynamics,” by Mr, W. 
M. Hicks; ‘*On a Problem in Stream Lines,” by 
Professor A. W. Riicker; “On a New Integrating 
Anemometer,” by Mr. H. 8S. Hele Shaw and Dr. 
Wilson ; “ Report of the Committee on Electrical 
Standards,” and appendix to the same; ‘* Account 
of Preliminary Experiments on the Determination 
of Electrical Resistance in Absolute Measure,” by 
Professor G. C. Foster; ‘‘On Measuring Instru- 
ments used in Electric Lighting,” by Professors 
Ayrton and Perry; ‘*On an Early Attempt at a 
Secondary Battery,” by Dr. C. W. Siemens. 
Several papers of very great interest were also read 
in the Chemical and Geological Sections, but we 
have not space to specify even the names of any of 
them, far less to make any analysis of them. 


TELEGRAPHY AT THE PARIS ELEC- 
TRICAL EXHIBITION.—No. I. 

Since the International Exposition at Paris in 
1878, the principal development of electricity has 
been in the direction of electric lighting and the 
application of that subtle power to the performance 
of mechanical work. Nevertheless there has also 
been a decided progress in one line of telegraphy, 
namely, the art of transmitting messages by the 





Professor Hughes was prosecuting his fertile 
researches on the microphone, and the result is 
that by the additional force and refinement which 
the microphone conferred on the action of the Bell 
telephone, we are to-day enabled to hear the music 
of the Grand Opera in the gallery of the Palais de 
l’Industrie. The unaided telephone falsified the 
sound of the voice which passed through it and 
gave but a feeble echo of it, owing to the weakness 
of the currents and the overtones proper to the 
vibrating diaphragm of the instrument itself. But 
now, thanks to the improvement in the construction 
of that apparatus, and the stronger currents fur- 
nished by the microphone transmitter, the notes of 
the opera singers appear to come in all their purity, 
and even the footfalls of the ballet-dancers can be 
distinctly heard in rhythm with the music of the 
orchestra, 

If the telephone has been decidedly improved 
since 1878, and several new forms of transmitter 
and receiver invented, the ordinary telegraph has, 
however, not advanced much since that time. It 
seems as if the ingenuity of electricians had been 
diverted into the new channels of telephony and 
electric lighting, for in the present Exhibition we 
find practically the same telegraph instruments 
which were on view in 1878. The department of 
the French Telegraphic Administration contains the 
same variety of Hughes’s type-printers, adapted for 
multiple transmission by M. Baudot, or duplex 
sending by M. Oillhaud; the same multiplex Morse 
apparatus devised by M, Meyer; Dujardin’s tele- 
graph, which delivers the message in groups of dots 
on a strip of travelling paper; and the autographic 
telegraphs of Caselli, Lenoir, D’Arlincourt, and 
Meyer, together with the usual display of simple 
Morse printers for wayside stations, and dial appa- 
ratus for local branch lines. There is, however, 
one novelty which we did not observe in 1878, 
namely, the electro-chemical rapid telegraph of 
MM. Chauvassaigne and Lambrigot, which prints 
the telegram in Morse characters. The chemical 
telegraph, because it does not involve the move- 
ment of any marking mechanism, is peculiarly 
adapted for quick transmission, and hence it has 
been resuscitated of late both in America and 
Fraxce. It possesses capabilities for this class of 
work which have perhaps hardly been done justice 
to thus far. 

The pavilion of the French Telegraphic Adminis- 
tration, however, contains a variety of new experi- 
mental apparatus; for example, the radiophonic 
apparatus of M. Mercadier, whose researches we 
have alluded to from time to time. Here are to be 
seen the glass tube photophone receivers with 
smoked interiors, which he employed instead of the 
selenium cell and telephone of Professor Bell’s 
original apparatus, independently, it is presumed, 
and concurrently with Professor Bell. The electric 
signalling lamp of the same inventor is also shown, 
in which the revolution of a cam with nicked edge 
is caused to pull back for a moment at stated 
intervals the upper carbon from the lower, so as to 
widen the arc and practically extinguish the electric 
light. The upper or positive carbon is vertical, and 
the lower horizontal, so that they are at right angles 
to each other, and the lower is continuously fed in 
order to present a fresh surface to the point above 
it. Sir William Thomson first applied this occult- 
ing principle to gas jets for the purpose of enabling 
lighthouses to signal their distinguishing letters by 
the Morse code, both by cutting off the supply of 
gas with a cam and the intervention of an eclipsing 
screen. This apparatus is exhibited in the Exhibi- 
tion under the charge of Messrs. Latimer Clark, 
Muirhead, and Co. But M. Mercadier has gone a 
step further in realising the same idea with the 
electric lamp. Of course the eclipsing instrument 
of Sir William Thomson is applicable to electric as 
well as oil lamps; but M. Mercadier endeavours to 
prevent the loss of electricity which would take 
place by simply covering up the light, by only 
generating the latter when it is wanted; and if 
storage batteries come to be employed for lighthouse 
work, as it is very probable, his proposed economy 
will be practicable. 

Before taking leave of the Government pavilion, 
in this our preliminary review of the telegraph appa- 
ratus at the Palais de l'Industrie, we ought to 
mention the beautiful pneumatic illustration of 
duplex telegraphy by the Wheatstone bridge 
method, which has been devised by M. Humblot, 
the inventor of a very useful little hydraulic motor 
employed in the Paris Central Telegraph Station to 
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voice. At the time that Exhibition was being held, 





wind up the clockwork of the Hughes type-printers, 
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$y means of two forked tubes of glass to represent 
the two branches of the Wheatstone bridge, and a 
long glass pipe connecting them, he has succeeded in 
representing the transmission of two messages 
simultaneously along a telegraph line in opposite 
directions by means of air pressure balanced on a 
kind of piston in the cross tube between the forks, 
which represents the *‘ bridge” wire of the Wheat- 
stone balance. 

Oxe feature of the French Government tele- 
graphic exhibit, which deserves the highest praise, 
is the pains which have been taken to explain the 
apparatus to the public and show them in actual 
operation. ‘Trained clerks are stationed at the 
principal instruments, and each does his best to 
answer all inquiries and elucidate the mystery of 
their working. The result is that a constant crowd 
of visitors gather round the French apparatus all 
eager for enlightenment, and naturally attracted to 
any stall where they can get it. It isa great drawback 
to other parts of the Exhibition that few, if any, of 
the apparatus are in movement, and that there is 
generally no one there to give a fuller account of 
them than the Catalogue Oficiel. Next to the con- 
venient and attractive arrangement of the apparatus 
at an exhibition of this kind, nothing will insure 
its popular success and value so much as a good 
provision for explaining the objects and processes 
of the instruments. One cannot be interested in a 
piece of apparatus one does not understand, no 
matter how beautiful and complicated it may be. 

Next in importance to the special telegraphic 
exhibit of the French Government are the military 
telegraphs, torpedo appliances, and electric light 
sigualling apparatus of the Minister of War. ‘The 
city of Paris has also placed on view a large collec- 
tion of the voltaic batteries used in the telegraphic 
service of the city. ‘These are chiefly the Leclanché 
with the negative pole of consolidated carbon and 
manganese, the Marie-Davy, the Beaufils, and 
Callaud combinations. The latter is simply a 
Daniell cell of the gravity species, without porous 
jar, and judging from the large amount of copper 
deposited on the zincs it is not a very economical 
one. No special mode of preventing the deposition 
of copper on the zine is employed, and the result is 
that the blue solution of copper sulphate is almost 
equal in tint from top to bottom of the glass vessel 
in which it is contained. There is nothing to be 
gleaned from it unless it be the reflection that no 
clean, constant, and economical Daniell cell, depen- 
dent for the separation of its two solutions by the 
greater density of the lower, has yet been brought 
into general use. 

The French Railway companies have been at 
considerable pains and expense to instal working 
models of their electric signalling apparatus, the 
Chemin de Fer de L’Ouest exhibiting M. Regnault’s 
system for double ways, and the electric semaphores 
of MM. ‘Tesse, Lartigue, and Prudhomme. The 
Chemin de Fer du Nord also employ the latter 
arrangement, and the Chemin de Fer de |'Etat have 
erected a model of MM. Leblanc and Loiseau’s 
method of working level crossings. 

It would delay us too long to refer to each of 
the individual exhibits of French makers in our 
present article, and we will therefore pass on to 
other national sections, In previous articles some 
account has been given of the chief British exhibits, 
namely, those of Messrs. Latimer Clark, Muirhead, 
and Co., Messrs. Siemens and Co., the Telegraph 
Construction and Maintenance Company, the India- 
Rubber and Gutta-Percha Company, of Silver- 
town, Messrs. Elliott and Co., and the British 
Postal Telegraphs. It will not therefore be necessary 
to refer to these now. The German Section, which 
is side by side with the British on the east side of 
the middle of the building, is chiefly rich in historical 
apparatus, and the inventions manufactured by 
Messrs. Siemens and Halske, of Berlin. Here may 
be seen the original sulphur ball friction machine of 
Otto von Guericke, the primitive telegraphs of 
Gauss- Weber, Steinheil, andSémmering, and the first 
telephone of Philip Reiss, together with an interest- 
ing likeness of itsauthor. Messrs. Siemens and Halske 
exnibit a fine collection of instruments of precision, 
Siemens relays, Morse printers, and a model of block 
system railway working. ‘The United States, which 
is side by side with Germany, has sent a very fine 
and compact telephone switch for fifty lines from 
the factory of Mr. Charles Williams. In the same 
stall is Hubbard's room annunciator for use in 
hotels, whereby a hundred rooms can be indicated, 
using only twenty wires, There are several other 
makers of telephones in the United States besides 


Mr. Williams (who has already manufactured about 
100,000), and one of these, the Western Electric 
Manufacturing Company, is also represented. The 
beautiful and diminutive harmonic telegraph of Mr. 
Elisha Gray is however the principal American 
exhibit in this part of the Exhibition, and when one 
sees it, one cannot help remarking on the smallness 
and delicacy of English and American telegraph 
instruments as compared with those of France. 
The Wheatstone automatic, the Morse sounder, the 
Edison quadruplex, and the Gray harmonic tele- 
graphs are pigmies compared with the large and 
cumbrous apparatus of Meyerand Baudot, yet they 
do their work as well or better, and attain even 
higher rates of transmission. The American appa- 
ratus is characterised by a neatness, perfection, and 
finish which cannot be too highly praised. 

Mr. Edison has a section to himself in the southern 
gallery where his assistants are still at work arranging 
the miscellaneous products of his too inventive 
brain, his quadruplex, domestic, exchange, and other 
telegraphs, his electro-motograph, his gravity battery, 
phonograph, electric pen, loud-speaking telephone, 
electric lamps, electric railway, and many other 
things ; for it would seem as if this comprehensive 
inventor sought to monopolise the whole field of 
electric science, and to beat everybody on his own 
ground. If any person devises a special apparatus 
fora particular purpose, Edison immediately invents 
a better, or at least we must judge so from the 
remarks which his assistants make, and from the 
notes appended to some of his exhibits. It is surely 
out of place in an exhibition of this kind to allow a 
label to be attached to some particular instru- 
ment pronouncing it (in the writer's opinion) the 
“simplest and most wonderful” apparatus in the 
whole Exhibition. Cannot Mr. Edison’s achieve- 
ments be safely allowed to speak for themselves ? 

The growing service of the telegraph to meteoro- 
logy and weather warning, receives its highest 
example in the beautiful and ingenious meteore- 
graph of M. van Rysslberghe in the Belgian 
Section. Tuis small but complex apparatus records 
here in Paris on smoked glass, every ten minutes, the 
six principal data of meteorologists for Brussels. 
These are the temperature and humidity of the air, 
the amount of rain or snow falling, the mean velo- 
city and direction of the wind, and the barometrical 
pressure. Owing to the use of the Paris to Brussels 
telegraph lines, for public business by day, the 
instrument can only be seen in full operation at 
night. It is one of the most interesting objects in 
the Exhibition, and indicates what the weather 
telegraphy of the future may become. The Austrian 
exhibition is a very good one, and comprises field 
telegraphs, telephones, Morse apparatus, and above 
all, the telegraph of Schaeffler. Llolland sends a 
number of colossal Leyden jars, electric machines, 
and magnets, together with some rare old books, 
but little that is specially telegraphic. Norway, 
Sweden, and Demark contribute some specimens of 
telegraph posts, besides the usual military tele- 
graphs, Morse apparatus, and sundries. Russia has 
avery interesting show of experimental and practical 
apparatus which is all stamped with her own indivi- 
duality ; and it is with some surprise that we see here 
a writing telegraph invented by Jacobi at St. 
Petersburg in 1839, in which a pencil is caused to 
write the message on a revolving cylinder of porce- 
lain, in zigzag characters, bearing a close resemblance 
to the signals of Sir William Thomson's syphon 
recorder, Switzerland sends a sample of the tele- 
graph apparatus used in the federal service, and 
among other things, such as the Biirgen dynamo- 
electric machine recently illustrated by us, the 
apparatus employed by M. Colladon in his study of 
lightning. ‘The Spanish and Italian Sections are 
chiefly remarkable for the ornamental character of 
their pavilions, and the apparatus though ornate is 
neither very novel nor very handy. Nevertheless 
each section has its own objects of peculiar interest 
which will repay a visit ; and even Japan has sent 
its quota of porous battery pots, paper jars, and 
porcelain insulators to excite the interest of Euro- 
pean electricians, and show the Westerns that they 
may expect an Eastern rival in their arts and indus- 
tries before many years have past, 








THE EXHIBITION OF ELECTRICITY AT 
PARIS.—No. IX. 

In the present notice we shall continue our 

general review of the electric lamps in the Exhibi- 








tion,* mentioning such only of the machines as 
* See ante, pages 241 and 265. 








we have not noticed before. Packing cases and 
large apparatus are, however, daily arriving and 
will probably continue to do so up to the time for 
closing the Exhibition ; we shall therefore from time 
to time refer to the new arrivals in supplementary 
notes to notices upon exhibits belonging to otler 
branches of electrical science, 


SAvTTER, LEMONNIER, AND CIE. 

Messrs, Sautter, Lemonnier and Cie., who occupy 
in France a very similar position to Messrs. Chance 
Brothers and Co. in this country, have a most 
interesting exhibit which is distributed over the 
Exhibition in no less than six classes; in every case 
the objects shown display the greatest perfection of 
finish and workmanship. Of electric generators 
they show several specimens of Gramme machines 
adapted not only for continuous currents but also 
for alternating currents ; they also contribute port- 
able electric lighting apparatus such as adopted by 
the Ministére de la Guerre, the Travaux Publics, 
and some other departments of the State, and a 
very fine collection of electric and optical apparatus 
appertaining more especially to the illumination of 
lighthouses aud beacons by the electric light. In 
the same exhibit will also be found a collection of 
Gramme lamps and lanterns, as well as of carbons 
both in the ordinary black state and electro-plated 
with copper; and of apparatus not electrical in itself 
but associated intimately with electric installations ; 
we would mention several splendidly finished 
examples of Colonel Mangin’s projectors, a high- 
speed water motor for dynamo-electric machines 
of M. Mégy, and a dynamometer of the same inven- 
tor. 

BreGuet. 

M. Breguet, whose name and that of his fam ly 
who have preceded him, is so intimately connected 
with the advancement of electrical science in every 
branch of the subject, contributes to fifteen dif- 
ferent sections of the Exhibition, but, with the 
exception of two of these sections, we must defer 
referring to M. Breguet’s exhibits until we come t> 
treat of the sections of the Exhibition to which the 
remaining thirteen belong. M. Breguet exhibits in 
a pavilion on the north side of the great nave a 
highly interesting collection of apparatus, including 
Planté secondary batteries, chronographs, and 
measuring apparatus, as well as several electric 
lamps of the Serrin, Hallé, and Martin types, and 
surrounded some with opal globes and shades, and 
others having inverted conical reflectors suspended 
above them, whereby the upper rays are utilised by 
being thrown downwards and, distributed. It may 
not be altogether out of place—as we have already 
referred to the very perfect transmission of the 
vocal and instrumental music of the Opéra from 
that building to the Palais de,l'Industrie, a distance 
of over a mile and a half (2700 metres)—to state 
here that the apparatus employed in that very 
interesting installation was coastructed by M. 
Breguet. 

GRAMME, 

We have already referred* to the very splendid 
exhibit of Gramme machines of the Société Gramme 
of Paris, and we would mention here that the same 
company have an equally interesting exhibit of the 
regulating lamp of M. Gramme in both its early and 
latestforms. ‘his lamp, which we shall describe in 
detail later on, is worked on the differential principle, 
andthe general disposition of the parts is very similar 
to the lamp inade by Mr. Crompton, and in some 
points resembles the Serrin lamp. ‘The working 
of the Gramme lamp is excellent, feeding with 
great regularity and maintaining a very uniform 
light, 


WEsTON, 

We have already described the very successful 
electric lighting system of Mr. Weston, which is 
now nightly illuminating Queen Victoria-street and 
Southwark Bridge, so it will not be necessary here 
to refer to the details of the Weston machine or 
lamp. The Weston Electric Light Company, of 
New York, exhibit several dyuamo-electric ma- 
chines both for the electric light and for electro- 
plating purposes; they supply the light to a 
group of lamps in the great nave_over the American 
exhibits, and since the stopping of the Maxim 
incandescent lights in the gallery devoted to the 
Maxim exhibits, the Weston Company have under- 
taken the lighting of that room with very great 
success. 





* See ante, page 169. t Sce ante, page 42. 
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JASPAR. 

In our notice of the lamps and installation of M. 
Jaspar, of Liége* we omitted to mention the very 
interesting installation of the same inventor, which 
illuminates the Belgian Section on the ground floor 
of the nave. This installation consists of six high 
poles suitable for the lighting of streets or open 
spaces, each pole carrying a Jaspar lamp surmounted 
by a horizontal white disc screen similar to those which 
we described a fortnight ago; and in order to avoid 
the trouble and inconvenience of setting ladders or 
having to climb up the pole to put in fresh 
carbons, or to adjust the lamps, the pole is 
mounted on a horizontal axis abont 5 ft. from the 
ground, and can be swung over so as to bring the top 
within easy reach, the opposite end carrying a 
counterbalance weight, by which its motion is 
controlled, ‘The lamp itself is also mounted ina 
single gimbal, so as to remain always in an upright 
position at whatever inclination the pole may be. 
All the Jaspar lights are worked in connexion with 
the Gramme machine. 


De MERSANNE, 

The De Mersanne lamp, the characteristic 
feature of which is that the carbons are placed hori- 
zontally iustead of vertically, being fed and con- 
trolled by means of bevel gearing by a regulating 
apparatus above them, is exhibited by the Société 
Lyonnaise de Constructions Mécaniques et de 
Lumitre Electrique, the current being supplied by 
the Lontin macbine.t 

Across the great nave, from one gallery to the 
other, are suspended eight De Mersanne lamps, 
which installation can be at once distinguished from 
others, first by the leading wires of each group being 
covered with green baize, and, secondly, by the 
very peculiar construction of the lamps, which are 
exceedingly flat, and are surmounted by a number 
of white reflecting discs or rings disposed as 80 
many lamin by which the upper rays are economised 
in being reflected downwards. The lamps in the 
nave are disposed in two rows of four lamps each, 
each group of four being worked by a separate pair 
of Lontin machines. ‘There is also one of the 
galleries on the north side of the Exhibition lighted 
by the same system. The Paris, Lyons, and Medi- 
terranean Railway Company are also exhibitors 
of Lontin and De Mersanne apparatus. 

SOLIGNAC. 

Near the Lontin gcn:rator is a group of lamps 
which we have not yet had an opportunity of 
examining, but which appear to be very simple in 
form, and in which the descending weight of the 
upper carbon holder, to which is attached a heavy 
ball, is the motive power of the regulating appa- 
ratns, The lamps are fed by a small Siemens alter- 
nating current machine, the field magnets of which 
are cxcited in the ordinary way by a small upright 
Siemens direct-current machine. The apparatus is 
labelled as the ‘‘ Systeme Soligoac,” the distinctive 
charact« ristic between it and the Siemens machine 
being that it has received a coat of red paint 
instead of black, and in this appears to consist the 
originality of the apparatus. We believe that in 
form and in its internal construction it is identical 
with the Siemens apparatus. 

TOMMASI. 

In one of the adjoining galleries on the upper 
floor to that we have just mentioned is a small 
pavilion devoted to the exhibits of the Société 
Universelle d’Electricité Tommasi, in which there 
are several very well-finished lamps made by M. 
Suisse from the designs of M, Berjot ; these lamps 
are worked in connexion with M. Tommasi’s battery, 
which can be maintained for a considerable time in 
regular action, and, it is stated, at a moderate 
cost. 

SUISSE. 

M. Suisse, of Paris, exhibits a fine collection of 
Suisse and Serrin lamps for lighthonses, in which 
the arc is maintained in the focus of the optical 
apparatus, for workshops, aud for various other 
purposes. We hope to illustrate M. Suisse’s double 
rack lamp in the course of our notices on the Paris 
Exhibition. 

SocieDAD EspAGNIOLA DE ELECTRICITAD. 

The above company, whose head-quarters are at 
Barcelona, exhibit in action several extremely well- 
finished Gramme machines, which are working with 
the Gramme exhibit in the nave, and one of the 
north galleries is illuminated by four lamps made 





* See ante, page 242. 
ft See ENGINEERING, vol. xxviii, page 173. 


by the same enterprising constructors, the currents 
being supplied by the Gramme machines working 
on the other side of the building. There are, more- 
over, four similar regulators forming one group of 
the forty-eight lamps which are suspended from the 
girders around the great nave. 


PILLEUX AND QUESNOT. 

In the same gallery to which we have just referred 
is an exhibit of very curious electric lamps. In one 
of these there is a little cylindrical box with a 
conical or funnel-shaped bottom which in the first 
instance is filled with little sticks of carbon one 
millimetre in diameter, something similar to the 
leads of a Mordan pencil. A short distance below 
the orifice of this box are two little platinum elec- 
trodes about two millimetres in diameter and fixed 
horizontally about a millimetre apart, their free ends 
being directed towards one another. The arc is 
formed between the two platinum points with the 
assistance of the little shell of carbon. The action 
of this extraordinary lamp is supposed to be as 
follows: The current passing from one electrode 
to the other in the form of the arc renders incan- 
descent the projecting carbon stick, which thus 
becomes destroyed. On this taking place another 
little stick is supposed to drop out of the box and 
take the place of the last, and thus a continuous light 
is produced. It is to be regretted that this con- 
trivance is not shown in action. 

Another very visionary forin of lamp is exhibited 
by the same makers, in which two carbon pencils 
pass loosely upwards through iron tubes inclined 
to one another, so that the carbons meet above 
to form an inverted V, like the lower pair of carbons 
in a Rapieff lamp.* Each of these tubes is sur- 
rounded by a helix of uncovered copper wire with 
no insulating materialeither between the coil and 
the iron tube or between one convolution and the 
other. A little stop attached to the top of each 
tube prevents the carbons being protruded too far. 
In the description attached to the apparatus it is 
stated that the carbon-holders, which are of iron, 
are magnetised under the influence of the current 
in such a manner that they mutually repel one 
another, and thus cause a separation of the carbons 
by which the arc is produced, If the surrounding 
helices were made of insulated wire, this effect might 
take place, but how an electric current transmitted 
through an uncovered copper wire wound tightly 
against itself on a bright iron tube can magnetise 
that tube sufficiently to produce such mechanical 
action the inventor does not explain, and in the 
absence of such explanation we are not sufficiently 
familiar with the subject to explain it to our 
readers. 

GRAVIER. 

In the Russian Section on the ground floor is an 
interesting series of differential electric lamps 
designed by M. A. Gravier, of Warsaw, which, 
burning in a series of nine lamps in circuit with an 
alternating current Gramme machine, preduce a 
nerfectly steady light. ‘The leading wires for these 
fens are enclosed in Manilla hemp cords, which is 
very flexible and easy to handle, and gives a good 
workmanlike appearance to the installation. In 
the same pavilion is shown a small lamp or electric 
candle very similar to that of M. Rapieff, in which 
two carbon pencils meeting above in an inverted 
V are coutrolled by a vertical electro-magnet which 
forms the stand of the apparatus. 


NaGLo. 

In the section devoted to the German Empire are 
two dynamo-electric machines exhibited by Messrs. 
Naglo Brothers, of Berlin, one of which is almost 
identical in principle with, and very similar in con- 
struction to the Brush machine, the armature ring 
being wound in sections with spaces between, and 
revolving in a magnetic field identical with that 
of the Brush generator. It differs from that appa- 
ratus in having no projecting iron pieces between 
the sections of the ring, and the commutator is more 
like that of the Siemens or Gramme machines. The 
other machine is neither more nor less than a 
Siemens direct-current machine, the only apparent 
difference being that the pole-pieces of the field 
magnets are made like those of the Gramme machine. 
Messrs, Naglo Brothers exhibit also two lamps, 
but as we have not been able to examine them we 
are unable to say whether they also are similar in 
construction to any of the apparatus which we have 
already described. 


Born. 

In the same section there is exhibited a dynamo- 
electric machine designed by Mr. Born, which is in 
construction somewhat similar to the Schuckert 
machine, to which we have already referred,* the 
chief point of difference lies in the magnetic field 
being produced by eight electro-magnets instead 
of four, being arranged in four groups of two 
magnets each; it also differs from the Schuckert 
machine mechanically, as it has only one bearing, 
the whole of the armature, shaft, and commutator 
overhanging this bearing, which is at one end 
of the magnetic field. This alone must condemn 
the machine in an engineer's point of view, more 
especially as there appears to be no sort of reason 
why the second bearing should have been omitted. 


DELAYE. 

In one of the north galleries is a very curious 
and ingenious lamp exhibited by M. Delaye, under 
the name of the ‘ Lampe Solaire,” in which two 
horizontal carbons are drawn in opposite directions, 
so as to approach one another by a simple system 
of cords and pulleys supporting a little weight 
below. The carbon pencils do not lie in the same 
axis, but in two parallel axes about half an inch 
apart. The end of each carbon is drawn against a 
little block composed of a white refractory material, 
in which are certain metallic salts for affecting the 
colour of the light, and the blocks are so disposed 
with respect to one another, that the points of the 
carbons, between which the arc is formed, are always 
opposite one another and are always in the same 
place. We shall illustrate the lamp in an early 
notice. 

Swan. 

Since we described the exhibits of Mr. Swan, of 
Newcastle, some further variations have been made 
with a vew of showing the applicability of the system - 
to various forms of chandeliers and special installa- 
tions, and how, in the Salle de Conferences the cur- 
reut can be switched from the festoon lampsf to a set 
of 16 suspended lamps, one attached to each of the 
festoon brackets which are around the room, Each of 
the ground glass globes of these lamps contains four 
Swan lamps, and the effect of suddenly changing the 
illumination of the room from the distributed 320 
naked lights in the festoons to the 16 more concer- 
trated globes, and back again, forms an interesting 
experiment, enabling as it does the two systems of 
installation to be compared. 





We have now referred to nearly all the electric 
lamps and apparatus of any importance which is 
already in the Exhibition. It is impossible, treating 
as we have done, such a vast collection in so general 
a manner, that omissions can have been avoided, 
but we shall have many opportunities in the course 
of succeeding notices to make good omissions, as well 
as to refer to objects of interest which are not yet 
installed in their places. 








NOTES. 
A RECORDING GALVANOMETER. 

Tu syphon recorder of Sir William Thomson is 
the only successful instrument at present in use for 
marking down the electric signals received through 
a long submarine cable; but M. Samuel, of Ghent, 
has recently devised a plan for enabling the ordi- 
nary mirror galvanometer to record its messages in 
permanent characters. The galvanometer delivers 
the message by flashing the ray of a lamp from its 
mirror upon a screen or scale, and the clerk watches 
the movements of the reflected ray upon the scale. 
M. Samuel attaches two selenium cells to this 
scale, one on the right of the zero or central 
position and the other on the left. Each of these 
cells is in circuit with a marking electro-magnet 
and a local battery. When the ray of light moving 
up and down the scale falls upon the selenium cell it 
reduces the resistance of the latter, and causes the 
local current to work the electro-magnet and make 
a signal. The signals corresponding to one selenium 
cell are read as dots and the others as dashes. They 
are marked by an application of Bain’s chemical 
telegraph. A band of paper saturated with a solution 
of iodide of potassium passes continuously over a 
small copper cylinder, which is connected with one 
pole of a battery. The other pole is connected to a 
platinum marking stylus, which is pressed against 
the paper by the attraction of the receiving electro- 
magnet when the current passes. The marks or 
stains made by the electiified stylus are not drawn 








* See ENGINEERING, vol. xxvii., page 55, 
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along the paper as in the ordinary chemical tele- 
graph but across it, so that less prepared paper is 
required. 

IGniT1ION TEMPERATURE OF MIXED Gases. 

Some valuable experiments on the temperature 
at which certain gaseous mixtures will ignite have 
been made by MM. Maillard and Le Chatelier. 
These temperatures were determined by comparing 
the volumes of detonating gas and air which at the 
same temperature would fill a porcelain pyrometer; 
and by placing side by side in a furnace an air 
pyrometer and a porcelain tube through which the 
gaseous mixture was passed. The first method is 
adapted to mixtures which condense after explo- 
sion ; the latter to those in which there is no 
change of volume. By these methods it was found 
that mixtures of hydrogen and oxygen with or 
without air or carbonic anhydride inflamed between 
552 deg. and 569 deg. Cent. Carbon monoxide 
mixed with oxygen detonated at about 647.5 deg. 
Cent. ; but this figure was considerably raised by 
the addition of carbonic anhydride. At tempera- 
tures between 477 deg. and the detonating point, 
the mixtures of carbon monoxide and oxygen 
burned gradually ; and in like manner marsh gas 
mixed with oxygen underwent slow combustion 
until raised to a certain temperature, when after a 
variable interval it exploded. This variable interval 
is longer as the temperature is lower, and it is 
therefore obvious that there cannot be any well- 
defined ignition point for these gases. A mixture 
of 0.7 volume of oxygen and 0.3 volume of marsh 
gas exploded after a few seconds at 650 deg. Cent. 
At 600 deg. Cent. the mixture underwent slow 
combustion. When the proportions of the gases 
were interchanged the explosion took place at 
temperatures between 640 deg. and 660 deg. Cent., 
whilst the addition of 90 per cent. of air raised the 
exploding point to 730 deg. to 790 deg. Cent. The 
authors further conclude that the detonating point 
of marsh gas is not higher than 790 deg. Cent., and 
that combustion can take place at lower temperatures, 
aresult which is in opposition to the experiment of 
Davy, who found that a mixture of marsh gas and 
oxygen would not explode by the intrusion of an 
iron rod heated to whiteness. The authors explain 
the discrepancy by pointing out that in the case of 
the rod the gases do not remain long enough in 
contact with the iron to acquire the property of 
exploding ; whereas when heated steadily in an 
iron crucible they will explode at red heat. 


CLEVELAND IRON ORE PropvUcrtion. 

One of the most valuable of the tables given in 
the “ Mineral Statistics” just issued, is that of the 
production of the iron mines—a table not else- 
where published. From this it would appear that 
the Cleveland district is not only the most produc- 
tive iron-yielding district in the aggregate, but that 
the yield of the mines is on the average far above 
that of any other district. Whilst one only of the 
famous hematite mines of the Furness district 
yields more than 300,000 tons, there are six of those 
in the Cleveland district that produce over that 
amount yearly. In the past year Eston would 
appear to have been the most productive—the yield 
of this the most prolific of the Cleveland mines 
and practically the oldest, being over 1,037,000 tons 
last year. It is followed by the Upleatham mines, 
which yielded 794,886 tons, and next by Lofthouse, 
with 584,000 tons. Brotton is the only other mine 
that yields over 500,000 tons in the year. In addi- 
tion to these there are 13 other mines that yielded 
between 100,000 tons and 500,000 tons. The enu- 
merated mines in the official statistics are 29, and 
there are sundry smaller mines, the total yield of 
the whole being 6,486,654 tons, the estimated value 
of which is taken at from 3s. 3d. to 3s. %d. per 
ton, and the value in the total 1,135,164/. It is 
well known that the output last year was far in 
advance of the previous year, but until the issue of 
this table it was not known that that increase was 
contributed to by all the great mines, with the one 
exception of Rosedale. The mines in this dale, 
valuable as they were, had been closed for a con- 
siderable part of last year, and hence after the 
reopening the total yield for the year is given as 
only 6097 tons. In nearly every other instance 
there was an increase recorded, and from the pro- 
duction of pig iron since the period to which these 
figures are brought down—that is for the present 
year—it would appear that the yield for this year 
promises to be even greater than that of the past. 


The restriction of the output of pig that is talked of | 


might materially change this prospect, but the year 








is now so far advanced that there is ground for the 
belief that the output of ironstone from the Cleve- 
land mines for the current year will be far above 
that of the average ; whilst, should no such restric- 
tion be attempted, it may prove to be the year in 
which the maximum production will be attained. 


Tur CLAssEs OF TRAVELLERS. 

The action of the North-Eastern Railway is 
reviving the interest which some years the exclusion 
of second-class passengers on the Midland Railway 
caused in the numbers of travellers by the different 
classes on railways. From the statement of Lord 
Colville at the meeting of the Great'Northern Com- 
pany, it appears that the first-class passenger traffic 
is declining, that of the second-class is stationary, 
but that of the third-class has risen till it forms 85 
per cent. of the whole. On the following day, at 
York, the North-Eastern report showed that both 
first and second-class were declining, and that it was 
the third-class alone that wasincreasing. And though 
on the Midland Railway the first-class conveys a 
much larger number than it did before the aboli- 
tion of second-class, yet that number is far less than 
that of the two upper class numbers of a few years 
ago on that line. It is apparent that the fuller 
facilities for third-class travellers is drawing the 
whole of the increase in the passenger traflic to 
itself, and thus the two upper classes are either 
stationary, or one advances at the expense of the 
other. Practically the upper classes are thus 
declining, the declension being the most marked 
for the long journeys ; and as the carriages are by 
far the most costly it is certain that the lower 
class is the most remunerative, even though a much 
larger number and a much better class of carriages 
are being told off for that service. The boards 
of directors will shortly have to consider again 
whether some of them will imitate the action of 
the Midland and abolish one of the two upper 
classes, or follow in the track of the North-Eastern 
and reduce the fares of the two upper classes. 
One illustration alone will show the largeness of 
the decrease in the upper classes: In 1875, 
the North-Eastern Railway carried 721,092 pas- 
sengers first-class in six months; in the present 
year it carried only 415,336 first-class!) The 
shcond-class in the same period fell from 1,114,672 
to 529,298. In the monetary light, the first-class 
fell from 140,375/. to 66,415/., the second-class 
from 1003627. to 50,070/. And on the Great 
Northern, first-class in 1876 gave 105,248/. in the 
six months—now it gives 79,783/.; the second- 
class has fallen from &2,709/. to 56,3187. ; and the 
third-class risen from 279,894. to 322,299/. 


Roya Nava ScHoot, GENOA. 

The programme of the examinations and a 
synopsis of the course of instruction of this school 
have been sent to us. The latter appears to be 
very complete. It comprises two sections—naval 
and mechanical constructions and nautical science. 
Candidates are admitted to a preparatory course, 
lasting from November 15 to the end of June, 
and embracing physics, general chemistry, elemen- 


tary mechanics, advanced algebra, plane and 
spherical trigonometry, analytic and applied 


geometry, and the differential and integral calculus. 
At the entrance examination, besides being 
examined in these subjects, they will be required 
to execute specimens of machine and architectural 
drawings, to write an Italian composition, and to 
translate one into either French, German, or 
English. The object of this latter requirement is 
not very clear, as English is the only foreign 
language included in the subsequent courses, and 
that is taught from the rudiments. The above is 
the programme for admission to Section I.; for 
Section IT. a thorough course of geography is added. 
In the former the course is as follows: Industrial 
and commercial economy, practical naval construc- 
tion (comprising a thorough knowledge of the 
lines and constructive details of various classes of 
vessels, and the methods of constructing both 
wooden and iron ships, together with the different 
parts and fittings, both for mercantile and war 
vessels, and the materials employed), pure mechanics 
(statical, dynamical, hydrostatic, and hydrody- 
namic), applied mechanics, chemistry applied to con- 
struction, theory, and practice of the steam engine, 
naval architecture (displacement, stability, resist- 
ance, propellers, rolling and pitching, principles of 
proportion in building a ship and furnishing her 
with engines, &c.), Italian literature, English 
language and literature (studied for the first two 








years), maritime law, mechanical drawing, and 
naval designing (the latter comprising working 
drawings for the construction of an iron steamer and 
a wooden sailing vessel, with details and quantities 
of all materials required). This course extends over 
three years. Six hours weekly are given to practical 
instruction in the workshops. The course for 
Section IT. includes the same programme for Italian 
and English language and literature, and for 
commercial economy, and a somewhat fuller course 
in maritime law; it adds physical and meteoro- 
logical geography, geodesy, topography, and navi- 
gation, astronomy (including the use of nautical 
gstronomical instruments), and mapdrawing. This 
course lasts for two years. The programme appears 
to include everything that a naval officer can possibly 
require to know, and a good deal that he is never 
likely to use. 
Tue Iron and STEEL INSTITUTE. 

As we announced some weeks ago, the Iron and 
Steel Institute will this year hold their autumn 
meeting in London, and the dates fixed are the 
11th, 12th, 13th, and 14th of next month. The 
meetings for the readings of papers on the three 
first days will be held at the Institution of Civil 
Engineers, commencing at 9.30 a.M. each day, and 
on the first day the Institute will be received by 
Sir Henry Bessemer, F.R.S., the president of the 
Local Reception Committee, and by the vice-presi- 
dent, Dr. Siemens, F.R.S. The afternoons of each 
of the first three days will be devoted to excursions. 
On the afternoon of Tuesday, the 11th prox., there 
will be alternative excursions, one party of the 
members being conveyed by special train to Messrs. 
Siemens Brothers’ works, at Charlton, where they 
will be entertained at luncheon by the firm, while 
for the accommodation of a second party a special 
steamer will leave Westminster Pier for the Victoria 
Docks, which will be inspected, and where the 
members have been invited to luncheon by the 
owners of some of the steamers in the docks. In 
the evening the Right Hon. the Lord Mayor ( Alder- 
man McArthur, M.P.) will entertain the Institute 
at dinner at the Mansion House. On Wednesday, 
the 12th prox., the afternoon will be devoted to a 
visit to Woolwich Arsenal, to which the members 
will be conveyed by special train, while in the even- 
ing the annual dinner of the Institute will be held 
at Willis’s Rooms. On Thursday afternoon, the 
13th prox., the members will visit the Royal Small 
Arms Factory at Enfield Lock, and the locomotive 
and carriage works of the Great Eastern Railway, 
at Stratford, while in the evening the Local Recep- 
tion Committee will entertain the members at a 
conversazione held at South Kensington Museum, 
invitations for ladies being also given for this con- 
versazione. On Friday, the 14th prox., there will 
be no meeting for the reading of papers, the day 
being devoted to an excursion by special train to 
Newhaven and Brighton. At Newhaven the new 
harbour works will be inspected, while at Brighton 
the locomotive and carriage works of the London, 
Brighton, and South Coast Railway Company will 
be open to the members. The members will also 
be entertained at luncheon at the Grand Hotel, 
Brighton, by the Local Reception Committee. The 
papers announced for reading and discussion at the 
meeting are as follows: “On the Manufacture of 
Steel and Steel Rails in the United States” (supple- 
mentary paper), by Captain W. R. Jones, General 
Superintendent, Edgar Thomson Steel Works, Pitts- 
burg, Pa. ; “On a Method of Securing Homogeneity 
in the Besssemer Process,’ by Mr. W. D. Allen, 
Sheffield ; “On the Manufacture of Ordnance at 
Woolwich,” by Colonel Maitland, Superintendent of 
the Royal Gun Factories, Woolwich ; ‘On the Appli- 
cation of Wrought Iron and Steel to the Manufacture 
of Gun Carriages,” by Mr. H. Butter, Royal Arsenal, 
Woolwich ; “On the Manufacture of Projectiles,” 
by Mr. J. Davidson, Woolwich Arsenal ; “On the 
Distribution of Elements in Steel Ingots,” by Mr. 
G. J. Snelus, Workington ; ‘On the Use of Brown 
Coal in the Blast Furnace,” by Professor P. Ritter 
von Tiimner, Leoben, Austria; “On Certain 
Physical Tests and Properties of Steel,” by Mr. 
Edward Richards, Barrow Hematite Steel Works, 
Barrow-in-Furness ; “ On the Tin-Plate Manu- 
facture,” by Mr. Trubshaw, Tin Plate Works, 
Llanelly, South Wales ; ‘On the Use of American 
Anthracite in the Blast Furnace,” by Mr. J. Hart- 
man, Philadelphia ; “On Variation of Elements in 
Cast Steel Ingots,” by Mr. F. Stubbs, Manchester ; 
and “On the Recent Progress of the Basic Bessemer 
Process,” by Herr Paul Kupelweiser. Director of the 
Witkowitz Works (Baron Rothschild’s), Austria. 
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APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 08. NAMES, & 
SEPTEMBER 12, 1881. and OF APPLIC ants, ABBREVIATED TITLES, &c, 

In the Cases of Inventions communicated from Abroad Dates. 

the Names, &c., of the Communicators are given in Sept. 9 5 

Italics after the Applicants’ Names. 3917 | A. Storer, Clapham. Manufacture of hot forgings and 
mt atee 

3918 | E. J. V. Earle, Lon- | Case forthe a of embroidered 

wed | getAMEs, fe. ABBREVIATED TITLES ~ on 

aud | OF APPLICANTS. ,&0. || 3919 | J." Bardsley, Man- | Rollers used’ for the printing and 
Dates. chester. treating of cloths, paper, &c. 

1881 || 3920 | R. Hodson, London. | Rotary engines. 

Sept. 6 | 3921 | Lake, Gutmann. Button-hole stitching apparatus, 
3361 | J. Mosedale, West | Moulding machine for wheels, &. | | A Le seca for 
peagtee, ond ' E. | 3922 | Clark. Farradesche. | Umbrellas and sunshades. 

} Dery. e New 3923 | Lake, Sandoz, Explosive compound. 
s802 | J. Dunnachie, Glen- | Kilns for burning bricks, &o. | Sept | 
. | : | P S 
3363 | G. Jobson, Derby. Copemene tiles, adapted to stoves, | aot | +. > preten, ames, | Eouine ee pee a Rom 
$864 | Pitt. Myatt. nies compounds of nitro-cellu- oees | WE Seaeees. — devices fr the roots al | 
rood r_# posenyline (Complete || 3996 | J.8. Sellon, London. —a batteries or magazines of | 
ead J. Hope, Providence, Pentagraph machines. 3927 | J. Duncan and B. E. Manufacture and treatment of 
3368 Lake ee sti mo , Fire-escape apparatus. Sa Vic- oes, | and apparatus employed | 
3307 | J. @. Hester, Wash- Penholders and pens, (Complete : 
8 _ ineton, USA. ; poo Mg pe —_— | 3928 | R. M. Clark, Paisley. | Box or receptacle for bobbins “ 
088i oyd Wise. Omilor. ‘astenings for gloves. | 995 adi 9 
3269 Whiteman. Roettyer | Motive power engine, 3929 | E. & Mercadier, System of eae eas , Self-| 
anc é@ pay. | p | 
357) | BE. R. Johnson, Lon- | Washing and toilet cabinet. | a8 anges. Seine — Cae | 
on. " 
R9 H. A. Harborow, Lon- | Dynamo-electric machines. | | * eae, _ Appatatus for wringing eta, Se, 
=," _. | chester 
so72 | R. Wheen, Deptford. | Extraction of oleomargarine and » | sane Edi 
other fatty saiteta frome fan | 3932 Jensen, Edison, | Syseme or magneto-electric ma- 
utchers’ fat. | 3933 | A. Booty, Harrogate Flower-pots and covers. | 
873 | C. 8. Rolfe, West- | Preventing the efflux of deleterious || B= gg ; 
minster. | 4 from drains, pipes, and || Bent = ee ee, i 
? overflows. 1} 1} 
3874 a ae Man- Looms. | 3935 | I, Buckley and E. | Apparatus for spinning and doubling || 
open a = | | Crossley, Dukin- | cotton, &. 
$875 45 Edin- | Starting engines. | field 
ose ; ad || 3936 | H. K. Stone, Hull. | Harvesting apparatus, 
ws | See Soeily — ent ~ eo 3937 G, Heywood and, 8. | Direct- acting steam-pumps, — 
8877 . aah ee Spencer, cliffe | able to some other purposes, as'|| 
_ > see Glas- | Gasholders. cut-off valves for driving engines. 
73 f F i 3938 aon. Lockwood. | Frame for washing machines, 
3878 | C. Bedford, Birstall. Steam engines. | ee , 
3879 | Clark. gner Manufacture of gas. pee machines, and sewing i] 
$85) | Lake. Dion. Revolving armatures and other) 9939 | « shaw, Lockwood. | Worm gearing applicat le for driving. | i 
Y parts of electrical apparatus. washing, and wringing machines. 
881 | E. Luck, London. Apparatus for i pated grain. or cranes, windlasses, 1] 
conversion 0 unmalted ‘ — or . 
82 | R, Raldane ant 3. | Oiainig pocu't frm the dits- | 98? | Rel. Dror Sieur) Remorang calcareous and other i 
elfer, Glasow. ation of sma. a ggg sect | 
3383 | BE. Luck, London Apparatus for acetutying alcoholic 3941 Engel. Claussen. ae! and steering of es 
ait ” wash and maturing spirits. 3942 | Wetter. Lovaas, | Striking mechanism for clocks. _|| 
3834 | a North- Boots and shoes. 3943 Wetter, iiavine. Pneumatic accumulator. (Complete 
eoer ° ation 
9635 | Lake. A. Burritt | Fire extinguishing apparatus. (Com-|) 3944 | wp. Irish, Sunder- aioe. “in part applicable to 
Sapt. 8 E ~~ a ce ard “ on spec “ myn : : , Rne ’ ether electric apparates. 
3836 oskins ant ‘ achinery for the production o 294 os er ane 
— Birming- hollow mouldea forms in metal. 3945 | J. segue, Birming | —, such as used among 
3887 | D. i Sparling Old- | Fountain penholders. 3046 +, = aa Sunder- | Telephones. 
3388 Bicy. oe. ; 3947 © 2, t. Peewee, Velocipedes, &c. | 
3889 , Sheffield. Safety valves. j Thoms ( 
3890 soot Fitzgerald, | blectric lamps. || 3948 | Pitt. Zhomson, | Boxes for containing safety matches. 
$891 | T. Archer, Dunston. 7 winches, hoisting apparatus. | _ ie a | 
RAN FOR SIX MONTLS. 
3892 | J. H. Allin, London. Ornamenting linoleum, kamptuli- | @ 18 OF PROVISIONAL PROTECTION 
| con | : ‘ 
3893 | Lake. Hill Electric lighting apparatus. 1} For Particulars, see Corresponding Numbers in Lists 
$894 | A. Berhard, Paris. Permanent way of railways and || Applications for Patents, 
tram Ways. | | 
$895 | T. Brown, Sheffield. Horseshoes. 1.—Announced September 9. 
3896 | W. Lancaster, Ac- | Spinning, doubling, and winding, | | 
ertagten. ont E. &. l 
ater, Burnley. m . 7 a | J | 
3897 | H.G@. Hosmer, Rome. | Motive power engines. No. Name. No. | Name. No. Name. |} 
$838 | A.J. Hallam, Salford, | Igniting gas by esemmaatad and - meets issi | ae 1881 | x 
Stal -—apeene ereieeens 1900 | Jackson, 1946 | Wilson. eon 
3899 | T. W. Duffy, Liver- | Brake mechanism for tramcars, &c. aa — = & 
pool. | 
8900 | Crowley. Jacques and | Loom shuttles. INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
sont Johnson. Ctene. | mer mye 5 aA oo COMPLETE SPECIFICATIONS. 
902 . C. Steele, Glasgow. acking c e of lime. ‘ 
3903 | Galland. alconnier, | Utilising a stream of water as Bor Particulars, see Corresponding Numbers in Lists af 
motive _ or asa icati atents. 
3904 | Von Nawrocki. Leuner.| Bone naitnitniniabetatieds 7 
3905 Blair Glsagow. | by = barrels, bd — ba meme we ] cv tages a 
‘acilitating the withdrawal o 
| the contents No. Name. No. Name. No. Name. 
— J. oo ft J. War- — | upon certain 881 1881 1 
apt urton, Bolton. | _— woven fabrics. ; = 5 " mi q 
3907 Read, Dublin. | Producing rotary motion. eee ee ee a ee 
3908 | B. Askew, Edinburgh. | Coupling and uncoupling railway)! 3375 | Lake | Bee 
| _ vehicles, &c. “ ’ - 
3909 | J. L. Pattullo, North | Indicating the speed and direction (Anthony). , = 
Shields. of motion of machinery, applicable 
| also to pneumatic bells. 
8910 | A.A. Cochrane, West- | Monetary and other documents to} NOTICES TO PROCEED, 
— ee ee oo L.—Time for entering Opposition expires Friday, 
catton), nd 
3911 | Wetter. Wheeler. Reflectors. September 30,1881. 
3912 | F. Devooght, Antwerp = railroad - Ly. tramway, _ 
— a No. | Name. No. | Name. No. | Name. 
8913 | M. Kaufmann, Lon- | Firearms. a 1881 1881 | 
on oa | wr, | 
- i 1900 | Jackson. 1933 | Woollatt. 1954 | Attock. 
ony "a seamed emnemandes 1902 Maiden. and | 1946 Wilson. 1963 Vea Naw- 
8915 Biwarés. Von Zeb- | Improvements in violins. on | Htdan 1951 ~—e oe on rn 
rowski, i . > 
$916 |R. H. Froude, Ken-| Bicycles, (Barthel), | 1952 | Thomas. 
singto | 
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September 8, 1881. 








No. Name. No. Name. No. Name. 
1881 1881 | 1881 
1979 | Beck (Jung-{ 2172 | Clark 3300 | Cheesbrough 
mann), | (Winters & (Nemetz). 
1981 | Giles. | Vosburgh), | 3360 | Christie. 
1996 | Conrath. 2190 | Alexander 3414 Napier. 
1998 | Aveling . and | (Fisher), 3425 Haddan 
Hicks, 2203 | Johnson (Dardenne). 
2010 | Haddan (Highfield). | 3522 Paget. 
| (Godefroy). | 2221 | Bannister & | 3539 Lake 
2026 | Kratz (Deal). Bywater. (Williams, 
2038 | Haddan 2272 | Swan. Harrington, 
| _ (Giilcher). | 2804 Crookes. and Lane). 
2063 | Kirkhouse &{ 2600 Boardman. | 3605 Gurney. 
| Lewis, 2612 Crookes. 3679 | Pitt 
2083 | Robson. 2730 | Bories and (Burrell). 
2129 | Lake Tostain. 3689 Windsor. 
(Pleischl). | 2834  Fenwickand] 3691 Blackman. 
2147 | Bartholomew. Cochrane, | 3725 Cogswell. 
2156 | Johnson 2864 | Myers. 3857 Hester. 
(Lagane). 
Il,—TZime for entering Opposition expires Tuesday, 
October 4, 1881. 
No. Name. No, Name. No. Name. 
1881 1881 | 1881 
1990 | De Pass (Za]j 2040 | Jensen 2488 | Abel (Sanla- 
Société (Zrichsen). ville and 
Frangois 2041 | O’Lawlor, Laligant). 
| Lebacq et 2054 | Duke, 2620 | Dixon, 
Kretz). 2075 | Patterson. 2976 | Thomson 
2000 | Edwards 2095 | Tweedale. (Seltsam). 
| (Sehiitz). | 2096 | Allen. 3036 | Macey. 
2006 | Jackson 2102 | Leyshon. 3406 | Walters. 
} ea 2106 | Penrice. 3432 | Foster and 
2008 | Hun 2110 | Watt. } Williams. 
| (Marchier), 2159 Abel (Hardy). 3445 | Brougham. 
2014 | Gerike. 2210 | Wilson. 3602 | Bolanachi. 
2022 | Harrison and] 2715 | Allen. | 3620 | Craig. 
| | Garthwaite.] 2266 | Crossley, 3637 | Webster 
2033 | Slack and Crossley, & | 3683 | Craven. 
| Slack. Sutcliffe. 3826 | Dietz and 
2085 Thompson 2389 | Lake ( Wilims, Dietz. 
| (Holland), Lequinand | 3864 | Pitt (Myctt). 
| Gallois). 3910 | Cochrane, 
PATENTS SEALED, 
I.—Sealed September 9 and 13, 1881 
No. Name. No. Name. No Name, 
1881 1881 1881 
| 1035 | Courteen. 836 | Lake (Lam- | 145 | Blackadder, 
1069 | Pool. bert and | 1409 | Gwynne and 
1072 | McDonald. Kokesch). | Ehlis, 
1076 | Chariton and] 2852 | Lake (Ser- | 1427 | Imray 
| Wailes. liner), (Canale). 
1079 | Deschamps. | 2857 | Leverkus. 1461 lar 
1104 | Ladd 2942 Redfern (Bravais). 
| _ (Dederiek). ( Wormer). 1502 ay lor. 
1118 | Binney and | 3058 | Lake (Baker)| 1527 | Imray 
Blyth. 3086 | Clark | (Buffet). 
1137 | Engel (New | (ravers). | 1567 | Lighifoot. 
York Ham-| 3160 | Haddan 1708 | Clark 
burger Gum-| (Knowles), | (Raymond). 
miwaaren 3182 | Dundon. 1739 | Alexander 
Compagnie)} 13 | (Warner). 
1143 | Comings. 1085 , Von Naw- 1901 | Alexander 
1162 | Swain. } rocki |  (Maddin). 
1181 | Hands and | (Peschkes). | 2328 | Bastier. 
Weaver, 1116) Lézé. 2420 | Henderson. 
1190 | Engel (New} 1126 | Darling. (Russell). 
York Ham-| 1138 Van Wyk, 2498 Lake (Arz- 
burger Gum-4 1146 Sweet. berger). 
miwaaren | 1151 | Wraa. 2847 ke 
Compagnie)| 1164 Hunt (Bond (Greenough). 
1226 | Evans, & Swain). | 2944 | Hooper. 
Smith, and] 1188 | Mactear. 2953 | Immisch. 
Braithwaite] 1195 Brewer (De- | 2962 | Lake 
1251 | Chandler and| | bayeus). (Robinson). 
Stevenson. | 1230 | Henderson 2995 | Brown and 
1282 | King. | (Platonoff). | Saunders. 
1284 | Cheesbrough] 1238 | Holt. 3019 | Moss. 
(Haskell). | 1244 | Lewis and | 3031 | Perks and 
1396 | Marshall. Lewis. Perryman. 
1445 | Erskine, 1258 | Davidson. 3061 | Wiley. 
1494 | Gresham. 1319 | Keey. 3063 | Jensen (Ras- 
1510 | Hocking. 1354 | Mewburn mussen). 
2660 | Clark |  (Demogeot). | 3157 | Gedge 
(Gessner). | 1368 | Alexander (Kendall), 
2684 mu, (Mertz), 3161 | Haddan 
2747 | Bischof. 1381 ay. (Knowles). 
2768 | Lake (Hill). | 1394 | Park and 
Pryce. 








FINAL SPECIFICATIONS FILED. 


Qa 


on 


Nos. “3, ae 913, 915, 921, 922, 924. 935, 936, 


941, 945, 949, 950, 972, 1011, 1114, 
1128, 1129, all of the year 1881. 
942, 943, _~ 953, 954, 961, 990, all of the 


year 1881 
770, 969, 1014, 1176, 1178, all of the year 
1881. 


971, 974, 975, 976, 978, 983, 1009, 1010, 1041, 
1239, all of the year 1881. 

979, 981, 988, 994, 995, 999, 1003, 1007, 
1018, 1020, 1023, 1045, 1299, all of the 
year 1881. 

996, 997, 998, 1000, 1001, 1012, 1015, 1016, 
1017, 1028, 1032 1036, 1053, 1075, 1077 
1222, 1332, 2179, all of the year 1881 
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PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50/. HAS BEEN PAID AND REGISTERED. 


$$ -_-—— —— --— 














Name. Name. Name. 
MacLeod, Harrison. 2 | Russell. 
Wier. Poggioli. | Witherspoon. 
Clarke. Aspinall. Wilson 
Everitt and Pick well. (Rusche- 

Cooper. Cowdery. weigh). 

3753 Carrington. Drake. 


OF WHICH THE SEVENTH YEARS STAMP 





PATENTS LN RESPECT 











DUTY OF 100/. HAS BEEN PAID AND REGISTERED 
No. | Name. No. Name, No. Name, 
1874 ~ | 1874 1874 | 
3u62 | Whitworth. 3090 «Greener. 3121 | Throop 
3064 | Whitworth. 3925 Copland, (Throop). 








PATENTS WHICH HAVE BECOME VOID. 
1.—Through Non-Payment of the Third Year's Stamp Duty of 501, 

















No. | Name. No. Name, No. Name, 
1878 1878 1878 
3393 | Fairweather. 442 | Brookes 3472 ©Gedge 
339 | Burchardt (De Soignie) (Liotard). 
(Ebhardt, $443 | Richards. 3473 = Imbs. 
Nolke, and } 3445 | Siebert 3474 Groth 
Meineke). 3446 | Wittmann Meurlin). 
3396 Redfern 3449 | Watson. 3176 ©=Lake 
(Mann). 451 Mitchell. (Hunter). 
3405 | Askew. 3452 | Holt and 3479 Kennelly. 
3409 Merchant. Clayton. 3480 | Kesseler 
3411 Holt. 3454 | Jobnson (Kabitz) 
3412 | Ruttenau (Gilbert and | 3183 | Holding. 
(Wolff) Lee). 3484  Dennistoun. 
413 Wilson 3455 | Gedge (De la | 3486 | Wagstaff. 
(Finsch), | Rochamacé). | 3488  Gedge 
3419 Kesseler 3459 | Jackson. (Liotard), 
Sachs). 3461 | Brereton. 3489 | Wraith and 
4422 =Tasker 3464 | Macadam, Downs. 
(Clement), | 3465 | Morgan- 3491 | Shepard, 
3423. McDonald. | Brown 3492 | Wilson 
425 Lyte. (Knapp, (Nuerburg). 
427 «Fowler | Kamping, & | 3493 ke 
428 Gisborne, | Spring), (Simonds). 
430 | Warren. 3466 | Corbett. 3494 | Jeffery. 
3431 Partridge. 3468 | Giroud, 3496 | Faija, 
3436 | Henson 3469 | Smith 
3439 =Newton. (Pinet). 











I1.—Through Non-Payment of the Seventh Year's Stamp 


Duty of 100i. 














No, Name. No. Name. No. Name. 
1874 1874 1874 
2951 | Clark 2960 | Danks and | 3005 | Hunt. 
(Dathis). Walker. 3008 | Reettger. 
2954 | Léniau. 2968 | Silber. 3009 | Alexander. 
2956 Tiffany 2976 Higgins 3012 
(Meech). 2993 Goodman. 3014 
2957 | Flower 3025 











ABSTRACTS OF SPECIFICATIONS PUBLISHED 

DURING THE WEEK ENDING SEPTEMBER 10, 1881. 
Abstracts marked with a * relate to applications not proceeded 

with, The number of Views given in the Specification Drawings 

is stated in each case after the price; where none are mentioned 
the Specification is not Illustrated, 

Where Inventions are communicated from abroad, the Names &c., of thé 
Communicators are given in ita/ics. 

Copies of Specifications may be obtained at 38, Cursitor-street, Chancery- 
lane, E.C., either personally, or by letter, enclosing amount of price 
and postage, and addressed to Mn. H. READER LACK. 

1880. 

4311* Extracting Grease: W. Brierley, Halifax. 
(2, Haase, Goerlitz, Prussia). [2d.}- e grease is dissolved in 
benzine which is evaporated under a vacuum and condensed by the 
admission of air. (October 22, 1880), 


5397. Horizontal Saw Frames: T.N. Robinson, 
Rochdale. [4¢. 4 Figs.}—The machine resembles two ordi- 
nary ones combined, having two sets of standards, two saws, and 
“ double-throw crankshaft, The saws are placed as near together 














as possible, and can be adjusted by screws to cut any required 
tuickness of boards; cc are the saw frames, dd the connecting 


rod, e the double-throw crankshaft. (December 23, 1880), 
1881. 
321. Construction of Harbour and Dock 


Works: W. R. Kinipple, Westminster. [2d.)—The 
outer portions of submerged structures are formed under water of 
plastic concrete and are afterwards filled with rubble. (Protection 
not allowed. January 25, 1881). 


370. Gas MotorEngines: H. P. Holt, Leeds, and 
F. W. Crossley, Manchester. [Is. 29 Figs.J]—Relates to 
appliances for giving facility in starting and working, and regula- 
tint av» varying the speed, also for regulating and storing the 
gis supply, and balancing and accommodating the working parts, 
and indicating their speed when they are employed as locomotives. 
In order to aid starting the engine from a state of rest there is pro 
vided a reservoir communicating with the cylinder through a check 


becomes charged from the cylinder with fluid under pressure 
available for starting the engine. This check valve is con- 
nected to a movable cam, so that the valve may, when required 
for starting the engine, receive movements suitable for admission 
of compressed fluid from the reservoir to the cylinder, To prevent 
the feeding of the engine affecting lights upon the same gas supply 
pipe, the fluid is drawn from a collapsible bag to which the 
admission is regulated by a valve worked by a lever controlled by 
a cataract and bearing against the side of the bag, so that as the 
bag is distended or collapsed the valve is moved. The engine is 
governed by a weight suspended from a reciprocating part, which 
weight when the speed is excessive by its inertia causes the reci- 
procating part to miss opening the gas supply valve. The inven- 
tion further relates to the construction of a gasholder, and to the 
general arrangement of a gas locomotive, and to a speed-record- 
ing and governing apparatus. (January 27, 1881). 


399. Apparatus for Steaming Textile Fabrics: 
E. Buckley, Manchester. (J. Buckley, Manchester). (2d.)— 
rhe cloth is passed through a steaming box in which are steam 
chests intended to keep the steam dry. (Protection not allowed, 
January 29, 1881). 


421. Machine Rest and Tool Holders for 
Latnes: H.and W. Sutcliffe, Halifax. [(id.)—Specially 
applicable for brass finishing. ‘the rest is placed on a lathe 
gantry, and the tap or cock being secured in position in its chuck a 
hand tool is used upon the rest 5 todressitdown. The rest is then 














moved until the spindle 6, which carries a drill or tap, or other 
tool is in the axial line of the lathe, when it is automatically locked 
and the drill forced up by the poppet screw. When that tool has 
completed its work spindle 7 is brought into position with its tool, 
and so on. The spiral springs 14 serve to withdraw the spindles. 
(February 1, 1881). 


428. Stocking and Sock Suspenders: H. M. 
Knight, Surbiton, Surrey. [6¢. 14 Figs.)—The suspender 
is constructed out of one piece of metal for the gripping portion in 
combination with an india-rubber pad. (February 1, 1881). 


433. Lamps: W. H. Bulpitt, Birmingham. [6d. 
5 Figs.)}—1s for arrangements whereby a copious supply of air for 
combustion is afforded and at the same time the flames are pro- 
tected from violent draughts. In one arrangement air enters 
through perforations in the bottom and lower sides of the lamp 
body, passes through perforations in a ring surrounding the oil 
reservoir, through a space between another ring and said reser- 
voir, and finally through a passage at the top of the oil reservoir 
| into and around the burner. (February 1, 1831). 


434. Railway Wheels: W. H. Kitson, Leeds. 
(6d. 27 Figs.}—To obviate the noise in railway wheels that would 
arise from the metallic contact of the retaining ring with the cen- 
tral disc, the inventor interposes between the two a ring or layer 
of wood, paper, or analogous material. In Fig. 1, A is the tyre, B 
the wood body, CC the rings used to secure the tyres to the wheel 
body, D the metallic dise secured to the boss, and E the interposed 
washer of soft material. The prevent the tyres turning on the 
wheel centres or bodies of railway wheels, the fastening ring is 
formed with a lip or flange or tongues projecting outwardly from 


\ 
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the ring, and in the tyre itself, near the periphery of the ring and 
face of the tyre there are formed notches or recesses into which the 
projections on the ring are caused to enter. Fig. 2 shows a pro- 
jecting flange C' upon the retaining ring, and a recess A‘ in the 
tyre, while Fig. 3 show the parts as they appear when the flange 
has been upset into the recess. The specification illustrates many 
means for accomplishing the same object, and also a method of 
securing the segments of wood or analogous cushioning material 
between the arms or spokes of wheels by the use in combination 
of a fixed washer plate and an adjustable washer plate. (February 1, 
1881). 

450, Sewing Machines: A. M. Clark, London, 
(A_ J. Hurtu, Paris). (2s.4d. 53 Figs.)}—Relates to improvements 
in sewing machines in which a circular or stationary shuttle is 
used, aud the chief feature consists in making the looper shaft in 
two parts, connected together in such manner, that while the one, 
the main shaft, receives continuous uniform rotary motion, the 
other which carries the hook, the looper shaft, receives at {each 
revolution a slower and a faster motion than the first in order that 
the needle thread shall be thrown rapidly off the shuttle, The 
other distinguishing features consist, first, in the employment of a 
shuttle recessed at the periphery fur the passage of the arm which 
carries the two halves of the shuttle; thus permitting ofa shorter 
looper arm; second, ip the employment for the treadle shaft of 
spherical bearings; and, third, in the employment of a special 
construction of shuttle capable of containing more thread than 
those at present in use. (February 2, 1881). 


476. Preventing Collisions of Railway Trains: 
W. Lloyd Wise, Westminster. (Aon/faut and Gaye, Paris). 
{l0d. 14 Figs.}—This constitutes an automatically acting block 
system. At the entrance to each section of line is an apparatus 
comprising two bars so connected, that one, the signalling bar, is 
inclined. when the other, the working bar, is horizontal, and vice 
versa. Thesignalling bar has a tendency to fall. and the working 
bar to rise, except when the apparatus 1s locked. Upon the loco- 
motive is a vertical sliding rod, armed at the lower end witha 
roller, and connected to the regulator and whistle. Upon the last 


working bar and depresses it, if it be in its raised position. When 
the train leaves a seetion, the working bar is depressed, and the 
signalling bar raised, and at the same time an electrica] connexion 
is made which unlocks the apparatus, at the commencement of the 
section or of the preceding section. Should a second train follow 
before the apparatus that has just been set is unlocked, the 
signalling lever engages with the rod on the locomotive, turns off 
the steam and sounds the whistle. The invention may be vaiiously 
modified to suit different localities, (February 4, 1881). 


480. Shackles or Slip Hooks for Pole Chains 
&c.: H. Bezer, London. § ([‘/. 4 Figs.)—Is for improve. 
ments on Hooker and Wright's shackle, Patent 1297 of 1876, and 
consists in placing the device by which the latch is pulled out in 
such a way that it is not likely to catch in surrounding objects. 
and in so fitting the latch in the frame that the parts which move 
inwards lie within projecting parts of the frame, and that the parts 
which move outwards project beyond the frame, in order that the 
proper working of the latch may not be prevented by the forma- 
tion of burrs; also in so limiting the movement of the latch that it 
can only be moved far enough to insure the complete release of 
the curved arm or link. (February 4, 1881). 


492. Safety and Economical Lamp: V. Ragosine, 
Moscow. (C. von Kordig, St. Petersburg). [6d. 10 Figs }—The 
lamp is adapted for burning “ kordigéne.” The liquid is absorbed 
by fibrous material packed in a gauze cylinder extending to the 
bottom of the reservoir, and is given off in the form of gas 
(February 5, 1881). 


493. Condensing Apparatus, &c.: J. W. Cad 
Rock Ferry, Cheshire. (4. Menton). (6d. 3 Figs.)-Chieht 
designed for procuring fresh water at sea. The tubes a a areof an- 
nealed glass tixed in a frame consisting of a number of metal pillars 
6 6, and tube platescandd, The holes in the bottom plate d are 
about the size of the inside of the glass tube (Fig. 2), and are 
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countersunk to receive an india-rubber washer upon which the 
tube rests. The holes in the top plate c (Fig. 2) are larger than the 
glass tubes to receive an india-rubber faced glandasshown. The 
steam enters the apparatus together with a blast of cold air 
through the grating ee. (February 5, 1881). 


495. Hatters’ Irons: H. A. Bonneville, Paris. 
(FP. C. Taylor, New York, US.A.) (4d. 4 Figs). —Claims an iron 
with a flat face and one or more concave surfaces, and also with a 
bead or beads, in combination with a suitable handle so connected 
to the iron as to admit the reversibility thereof, to bring any side of 
theiron into operation. (February 5, 1881). 


501. Apparatus for Turning over Leaves of 
Music, &c.: R. H. Padbury, London. [6¢. 12 Figs.j— 
The apparatas comprises a number of equal arms, one for each 
page to be turned over, but the form of the levers and the method 
of operating them cannot be made intelligible with the limits at 
our disposal. (February 5, 1881). 


505. Chimneys or Flues: T. Rowan, Ryde, IW. 
(6d. 7 Figs.}—Llustrates (1) a stack of chimneys opening into a 
common box to which is attached an exhausting cow]; (2) a similar 
arrangement with a filter of damp material to purify the smoke ; 
(3) an exhausting arrangement to draw the smoke over water ; 
(4) various arrangements of sewer ventilating appliances. (Febru 
ary 5. 1881). 

510. Steam Bollers or Generators: H. H, Lake, 
London. (J. Renshaw, Cohasset, and H, 7. Litchfield, Hull, 
Mass.,U S.A. (4d. 4 Figs.}—Relates to generators which have a 
large water body and curv d circulating pipes within a combustion 
chamber, The boiler shell is large at top and small at bottom, 
both top and bottom being curved and connected together by flat 
sides. Along the sides sets of concentric water tubes are arranged 
vertically, the ends of such tubes opening into the boiler, (Feb- 
ruary 7, 1881). 


516. Refrigerators, Ice Safes, and Preserving 
Cabinets: G. Gilbert, London. [td. 2 /igs.)—The 
cabinet is in two compartments, the back one containing the ice 
communicating with the front one containing the food, &c., by 
openings which are closed by a sliding plate when the door is 
opened, and unclosed when the door is shut, (February 7, 1881). 


517. Combination or Letter Locks; E. Allebos, 
Brussels. (6d. 7 Figs).—The main ordinary lock, common to 
such appliances when used for safes, is replaced by a set of bolts 
having notches and set in motion by pins in a drum upon a central 
button, which takes the place of a key, and also acts by its stem on 
a slider in connexion with the buttons of a letter combination. 
Upon the safe there are placed four auxiliary buttons intended 
some to clamp and to free the central button of the action; others 
to close and open the frame, masking the lock. (February 7, 
1881), 


519. Alarum Apparatus: P. Everitt, London. 
(6d. 3 Figs.)}—The apparatus is driven by a weight. and held out 
of action by a cord. When the cord is released by the opening of 
a door or window or by fire, the bell is sounded. (February 7, 1831). 


527. Water-Closets: A. Clark, New Cross. [‘d. 
5 Figs).—The pan is mounted on trunnions, and is emptied 
by being tilted after the manner of the well-known lavatory 
basin. Inside the pan and covered by an internal rim is 
fixed a combined water pipe and scraper which, as the pan is 
moved over it. scrapes and flushes it, Or the pan may be 
stationary and the pipe movable. (February 7, 1881). 


530.* Mountings for Boots and Shoes with Ice 
Spur: L. Bensel, Iserlohn, Germany, (2d.)— The 
spiked plate may be turned either to e with the ground or 
into such a position that the spikes lie in front of the heel and out 
of the way. (February 8, 1881). 

531.* Clothiers’ Pressing and Ironing Machine: 


W. 5S. Clark and R. Davenport, Manchester. (2¢)]— 
The article is drawn between two rollers, one of which is heated, 








valve, so that during the working of the engine the reservoir 


vehicle of the train is a fixed rod with a roller which runs over the 





and the other carried in a swing frame, (February 8, 1881). 
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532. Gas Motor Engines: J. Fielding, Gloucester. 


pressure and force it into the main accumulator. (February 9, 
1 


[6d, 4 Figs.}—The upper portion of the cylinder is that in which 1). 


the explosion takes place, the lower portion and the casing acting 
as a pump for drawing in and slightly compressing the succes- 
sive charges previous to their entry into the upper part of the 


F is the gas supply pipe, G the gas inlet valve, operated 
by the cam G! and tappet lever G*. Hi the air inlet valve. When 
the piston is at the top of its stroke the casing E is full of gas and 
air, and the chamber J contains air only, 80 that during the down- 
ward stroke of the piston the explosive mixture is forced from the 
casing E into the chamber J, the air in the latter being forced 


cylinder. 











towards its upper part into the ports L, the contents of the 
chamber J at the moment when the ports L are uncovered by the 
piston being divided into two strata, of which the upper is air and 
the lower a mixture of gas and air. This arrangement obviates 
the risk of explusion from the mixture coming into direct contact 
with the heated products of combustion. The exhaust valve is 
operated by a cam and levers; N? is a lubricating chain. The 
explosion is effected by any ordinary means, (February 8, 1881) 


534. Dressing Fabrics and Yarns, &c.: W. E. Gaine. 
Hammersmith. [2¢.)— Articles to be dyed are saturated 
in a solution of gelatine, which is subsequently rendered insoluble 
by a solution of chromic acid. (February 8, 1881). 


535. Gas Condensers: F. Morris, Brentford, and 
S. Cutler, Millwall. j6d. 6 Figs.)—Consists of a tall rect- 
angular chamber closed at top and bottom, and divided into 
several compartments, the partitions DD stretching from side to 
side, and alternately from the bottom to near the top and from 
the top to near the bottom. Each compartment contains a 
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number of tubes, through which water circulates, and has a pipe 
M leading to a sealed tar main. The gas circulates through the 
compartments in the inverse sense to which the water circulates 
through the tubes. The specification describes details of the valves 
for regulating the water supply. (February 8, 1881). 


537.* Weaving Textile Fabrics: W. Dewhirst, 
Bradford. (2d.)—The warp is of mohair, alpaca, &c., and the 
weft of cotton, (February 8, 1881). 

538. 


Apparatus for Cutting and Assorting Tea: 
D. Whyte, Glasgow. (6d. 4 /igs.}—Consists of a large 
vertical cylindrical vessel with a wooden case and fitted with a wire 
cloth bottom, somewhat like a sieve. The teais fed from a hopper 
into the vessel, and is there subjected to a rubbing or grinding 
process by means of horizontal arms covered with wire cloth on 
their under surfaces, and fitted to a vertical rotating spindle. 
(February 8, 1881). 


540.* Apparatus for Creating an Upward 
Draught in Chimneys, Shafts, &c.: E. H. A, Her- 
bert, Erith. (2d.)—Is a cow! that has an internal nozzle after 
the manner of an ejector. (February 8, 1881). 


541. Withdrawing Corks or Bungs from Bottles. 
Casks, &c.: F. W. Russell, London. (6d. 16 Figs.j— 
The cork when inserted has a cord, by preference of flax, looped 
round it, the ends being available for withdrawing the cork 
(February 8, 1881). 


543. Stringing Pianofortes: H. H. Lake, London. 

(A. K. Hebard, Cambridge, Mass., U.S.A. (8d. 8 Figs.]—Consists 

in substituting for the wrest pins and hitch pins small slides o 

frames that can be tightened up individually by screws. Several 

i of frames are illustrated in the specificatior, (February 8, 
81). 


547.* Registering Apparatus for Preventing 
Fraud by Conductors of Omnibuses, Tramway 
Cars, &c.: H. J. B. Kendall, London. ((. £. Wi/son- 
Bunster, Valparaiso). (2d.)— There is a turnstile at the entrance to 
the vehicle. (February 9, 1881). 


548. Connecting and Disconnecting Link. J. 
Walker, Derby. [6¢. 6 Fiys.j—The link is for connecting 
lengths of chain, &c. It is formed in two parts, being divided at 
both ends, the abutting portions being bevelled or stepped to bear 
against each other. Across the centre of the link isa bar divided 
in the centre, the two parts being formed on the inner face of the 
respective parts of the link. Through the sides of the link and 
through the length of the said bar is drilled a hole, into which is 
introduced a rivet to connect the two parts in such way as to allow 
of them being turned at an angle to each other to admit of the 
insertion of the links of the chains that are to be joined. (Feb- 
ruary 9, 1881). 


549.* Hydraulic Lifting Apparatus: M. Scott, 
Westminster. {2d]—The waste water is delivered into a 
subsidiary accumulator, from which the pumps draw it under 





550.* Manufacture of Firegrate Cardboard 


ents: 8S. H. " . [(2d.)—The ornaments 
are perforated to allow of ventilation. (February 9, 1881). 
551.* Firearms es: L. Joalland, 


and Cartridg 
Havre, France. (2d.)—The barrel of the rifle contains tubes, 
varying in number from three to six, and the cartridge carries in 
its upper part as many tubes or conduits as there are tubes in the 
barrel. (February 9, 1881). 


552. Machinery for Digging, Reaping, and Mow- 
ing: J. Parker, Springfield, Essex. ‘6d. 6 Figs.)—The 
implements are for use with an ordinary portable engine; they are 
carried by a frame mounted on wheels, Digging implements are 
more particularly referred to, these consisting of tines or forks, 
two modes of operating them being described. (February 9, 1881.) 


553. Apparatus for the Production of Ice: J. 
H. Willcox, Liverpool. (6d. 8 Figs.}—Consists, firstly, in a 
method of arranging and combining longitudinal] hollow metal cells 
with similar celis placed transversely thereto, through which an 
uncongealable liquid is circulated in such manner thatthe water to 
be frozen congeals upon their surfaces forming merchantable 
blocks of pure transparent ice readily removable from the said 
cells without fracture. The hollow cells are capable of adjustment 
to various sizes, Secondly, in an improved apparatus for agitating 
the water during the freezing process. (February 9, 1881). 


554.* Producing Polychromatic Prints: L. A. 
Groth, London. (4G, Schwarzwald, New York, U.S.A.) (4d.J— 
Consists in applying to any object which has been partly or 
entirely covered with adhesive material pulverised colours by 
means of a vertically movable distribution, In the absence of 
drawings the apparatus can scarcely be understood. (February 9, 
1881). 


555.* Compound for Obliterating Small Pox, 
Marks, &c.: E. Marriott, Hornsey, Middlesex. ([2.] 
—The ingredients are pumice stone, elder flower, glycerine, white 
soap, and fat. (February 9, 1881), 


556.* Instrument for Measuring Lines; F. P. 
a@’Opdorp, Brussels. (2¢.)—A wheel running in contact 
with the paper or other object to be measured is mounted ona 
screw, The sideways motion of the wheel is a measure of the dis- 
tance travelled. (February 9, 1881). 


557. Draw-off Taps of Kitchen Boilers, &c.: J. 
Davidson, Aberdeen. [6d. 2 Figs.)—is made like a pres- 
sure relief valve, and acts both as a draw-off cock and a safety 
valve. (February 9, 1881). 


559. Decorating Buttons: J. H. Johnson, Lon- 
don. (C. G. Dobbs, New York, U.S.A). [6d. 2 Figs.])—The 
buttons have recesses filled with powdered tinsel. (February 9, 
1881). 


561. Roofing Tile: C. D. Phillips, Newport, 
Mon. (6d. 8 Figs.J}—The tile is soformed that when in use each 
locks into its fellow on each of its four sides, thus forming a 
groove and a tenon joiat and preventing the penetration of snow. 
(February 9, 1881), 

564. Injectors: W. Lloyd Wise, London. (iH. 
Cuau, Paris). (6d. 4 Figs.)—Relates to the combination with an 
injector of a special ejector E, having two opposing nozzles E, P, 
separated by a small annular space (the generating lines of the 








said nozzles being inclined to their common axis at an ang'e of 
15 deg.) and of a two-way cock A, whereby the said ejector and 
injector are successively supplied with steam. (February 9, 1881). 


565. Gas Engines: A. T. Allcock, Newark-on- 
Trent. (6d. 7 Figs.}—lig. 1 isa side elevation, partly in section, of 
a gas engine which compresses its explosive mixture, Fig. 3is a 
view of the opposite side of the cylinder, and Fig. 2 is a plan. 
A is the main slide valve, worked by an eccentric, and formed with 
an induction port and exhaust port; B is a secondary cut-off 
valve working in its own chamber. A variable motion is given 
to the valve B from its own eccentric, by means of a curved link 
attached to the eccentric strap, and guided by the radius bar. 
The position of the radius rod is regulated by the lever from 
the governor. The effect of this arrangement is that a quick accele- 
rated motion is given to the valve Bin the same direction as the 
piston, varying with the position of the slide block, to close the 
port, and cut off the supply of fluid to the main valve. The outer 
end of the cylinder is used asa compressor pump. The piston t! 
on its outstroke, draws in a charge of gas and air through the 
suction valve cfrom the suction chamber G, which is furnished 











On its instroke the com- 


with a foot valve g and a gas supply g’. 
pressor delivers its charge through the back pressure valve c' into 


the receiver C. As the quantity of the compressed mixture of gas 
and air required by the engine varies in accordance with the point 
at which it is cut off the amount delivered by the compressor into 
the receiver is ‘regulated as fcllows: a lever having one of its 
arms pivotted to the radius rod d? has its fulcrum on the outer end 
of a small radius bar, pivotted at J; the other end is con- 
nected to the bellcrank E. One of the arms of this belicrank 
engages into the slotted head of the stalk of the compressor 
suction valve c,s> that as the position of the radius rod is al- 
tered in its link, and with it the point of cut-off, it gives a diffe- 
rential motion to the bellcrank lever E, causing it to hold back the 








suction valveC from its seat for alonger period according to the 
cut-off, The cut-off valve B, which carries the ignition port 63, has 
the outer end of the chamber in which it works furnished with a 
foot valve K, a gas supply &, and air passages, and through these 
in its outward stroke the valve B draws in gas and air, compress- 
ing and discharging them on the instroke into the ignition port 
6% through kl. The specification describes a similar engine with 
flat slide valves. (February 9, 1881). 


566.* Apparatus for Feeding Wool to Carding 
Machinery. &c.: F. Craven, Brighouse. (2dJ—The 
wool is raised from the hopper by rollers running at varying speeds 
and is stripped from them on to a sheet. (February 9, 1881), 


569. Manufacture of Silicious Pig Iron: A. 
Crawford, Glasgow. [24.]—'The invention ,& -- in pro- 
ducing a pig iron containing 7 to 8 per cent. of silicon by smeiting 
with the iron-producing materials either “ open hearth” steel slags, 
Bessemer slags, or analogous slags, sufficiently high in silica and 
low in sulphur. (February 10, 1881). 


570. Facilitating the Cutting out of Ladies’ and 
Childrens’ Dresses, &c.: Jane G. Dowd. Brusna 
Millis House, King’s County, Ireland. (2d.)—The out- 
lines of the various pieces or parts are marked directly on the lining 
material, thereby dispensing with paper patterns, (Protection not 
allowed. February 10, 1881). 


571. Apparatus for Ventilating, Cooling, and 
Warming Buildings: H. Mestern, Berlin, (6d. 
12 Figs.)—Consists of two chambers, one within the other, the 
inner one being open at each end, and communicating with the 
outer one at the bottom, a space being formed between the two 
chambers, Water under pressure is admitted through a nozzle in 
the upper part of the apparatus, and fills the inner chamber with a 
fine spray, which acting like a plunger, carries along the air and 
draws the gas from the room to be ventilated. When the mixture 
has reached the lower part of the chamber the purified and cooled 
air escapes back into the room. If the air is to be heated hot 
Pag | used. The invention includes a spray nozzle. (February 
0, 81). 


572.* Aerated Beverages: H. S. Wellcome, Lon- 
don. (2d.] — Describes the manufacture of waters containing the 
alkaloids of caffeia, theobromina, &c. (February 10, 1881). 


574.* Cabinets for Cigars: T. Browning, London. 
(2d.]—Contain perforated trays through which the air can circulate. 
(February 10, 1881), 


576.* Apparatus for Spinning Cotton: G. Bodden, 
Oldham. (2d.)—Relates principally to ring frames, and espe- 
cially to the arrangements for supporting and lubricating the 
spindles, and to the construction of the rings, the objects being to 
simplify the manufactare, to insure the circulation of oi], and to 
allow the oil cup to be replenished or cleaned without removing 
it. (February 10. 1881), 


578.* Braces, Garters, &c.: G. Walker, Birming- 
ham. [2d ]—The brace ends, which are known as “ runners,” are 
made of chain, silk, cotton, cord, &c., to facilitate the action of the 
runner upon the roller, (February 10, 1881). 


579. Electro-Photographical Receivers for 
Telegraphs: H. Chameroy, Maison Lafitte, France. 
(6d. 9 Figs.)—The apparatus is for permanently recording by 


photography the movements of the spot of light in a mirror 
galvanometer receiving instrument. A is the mirror; B the 
truncated cone attached to the magnet; C is a drum of 
sensitised paper; D a bath of developing and fixing liquid; F 
the clockwork which draws the paper forward. The cone B is 




















| of 
| (February 10, 1881). 








open above and pierced with two holes on its lower surface, and 
as the needle inclines to one or other of the positions shown in 
dotted lines, the ray is projected through the holes in the cone on 
to the paper, producing corresponding marks thereon. The 
specification describes five arrangements for producing the same 
effect. (February 10, 1881). 


580.* Safety Hooks for the Cages of Collieries, 
&c.: W. Hewitt, nostell. Yorks. (2¢j—In the abseuce 
drawings the precise arrangement cannot be understood. 


581. Slow-Combustion Smoke - Consuming 
Grates: F. Edwards, London. [6d. 6 Figs.j]—Cluims 
the adaptation to slow combustion grates of a movable screen or 
blind suspended in front of the bars by chains and weights, and 
accessible for repairs without unsetting the grate. (February 10, 
1881). 


582. Galleries of Gasaliers, &c.: I. Sherwood, 
Birmingham. [4d 3 figs.).—-To secure ‘‘comet” globes ia 
the galleries there is attached to one of the arms a cranked lever, 
which is held in the inside of the globe by a sprirg. The arm is 
close to the glass, but does not touch it. (February 10, 1881). 


583.* Treatment in Centrifugal Machines of 
Sugar, &c.: J.H. Johnson, London, (Z£. Etienne, Paris). 
(2d.]—o prevent the “cleare” disfiguring the blocks of sugar by 
its impact, it is placed in boxes of perforated metal enveloped in 
swanskin or other porous material, and is forced out of these on to 
the sugar in fine streams in the centrifugal machines. (February 
10, 1881). 


584." Purifying the Smoke from Boiler Fur- 
naces, &c.: O. Bulmer ana W. Stones, Leeds. [2:/.) 
—The smoke is drawn through a shower of water, (february lv, 
1881), 


585. Machines for Setting Saws: W. J. Marks 
and T. Pritchard, London. [2d] Is a portable machine. 
It is provided with punches and an anvil. The saw is placed 
beneath a punch in the proper position, and the punch struck with 
ahammer. (February 10, 1881). 


586. Steering Apparatus: G. D. Davis, London. 
(6d. 4 Figs.)—is for improvements on former Patents 2469 of 1875, 
and 1662 of 1879, and consists firstly in means for disconnecting 
the sheaves carrying the chains and gear with the action cf 
the wheel on the rudder, and secondly in the valve operating 
mechanism shown in the drawing, in which a is the shaft put in 
motion by the engine, carrying on ita worm at a! gearing into the 
wormwheel 6'. The worm a! is connected below by another 
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wormwheel and gear with the chain barrel and apparatus to 
actuate the steering gear; the wormwheel and nut 0} is tapped or 
screwed as a nut in which works the thread on the axis ¢, 
which is supported in the nut and brackets c*, and carries 





od SS 






the pinion c*, and carrier c*, Gearing to the pinion c3 is the'‘wheel @ 
fixed on the shaft d! which carries the tell-tale c*. The shaft d 
carries the hand steering wheel, and when it is turned, moves the 
tell-tale and the steam valve 7 As soon as the engine starts the 
wormwheel } moves the screw and draws back the valve. (Feb- 
oo 10, 1881). 


Mechanical Plaiters for Piling Cloth: W. 
Mather” Salford. (6¢. 3 Figs.j—Is to plait F doth in the wet 
state from washing or dyeing becks. The cloth is drawn by a 
revolving drum through a pot-eye and passed through an oscilla- 
ting trough or plaiter which is open at the top and bottom, by 
which it is plaited down. a is the cloth, } the pot-eye; c is its 
bracket, dd its guide bars; ¢ is a shaft with a right and left-hand 
thread cut in it engaging a pin g projecting from the bracket 





ng trough. When the 


» is an oscillat 
drum fis set in motion the cloth is drawn through the pot-eye and 
delivered through the trough, the screw is caused to rotate, and 
the pin g and with it the pot-eye is traversed backwar is and 
forwards from one end to the other of the trough, the oscillating 


through a slot in the tube e: 


movement of which plaits down the cloth. (February 10, 1831), 


592 Manufacture of Combs, pongaenes, Gills, 
&c.: TT. R. Harding, Leeds. [id 1% s.]—Consists, 
first, in improved drilling machinery, in whic iy the holes are 
bored by high speed drills. The barrel upon which the tube or 
barrel is mounted is actuated intermittently by a pawl. The holes 
are not drilied row by row, but ina helical form. For this pur- 
pose after each perforation of the drill, the barrel is moved fo a ar “ 
angularly the required distance between therows. Second, 
it is required to drill gill stocks on this machine the por api ne 
shaft is fitted with cylinders or discs, upon which the gull stocks 
are fixed at equal distances, the number of stocks corresponding 
to the number of teeth in the ratchet wheel. Third, the machine is 
convenient for drilling segments used in the coverings of ** workers.” 





(2¢.}—Is a tap attached to the highest point of the pipes for admit. 
ting air, to allow the pipes to be emptied and for imprisoning such 
air in the pipes to prevent the re-entry of the water. (February 
11, 1881). 
603.* fee. for ean and Twistin 
llingworth, Bradfo 

[24.}—In cases + J > spindles travel lengthwise they are 
placed, according to this invention, “in an oblique direction, or so 
that the bands operate equally or thereabouts at the highest and 
lowest position of their traverse.” (February 11, 1831). 


604.* Bicycles, Tricycles, &c.: J. H. Gosling, 
Southsea. (2d.}—A ball bearing is formed in the socket head. 
(February 11, 1881). 


605.* Apparatus for Washing, Bleaching, and 
Dyeing Textile Fabrics: D. Stewart, Glasgow. 
(2¢.]—The guiding pulleys by which the fabric is led from one vat 
to another are of porcelain. (February 11, 1881). 


606.* Corsets: R. Langridge, Bristol. (2d]—To 
prevent the seams bursting they are overlaid by a ae piece of 
cloth sewn on with zigzag rows of stitches. (February 11,1881), 


609.* Spring Beds, &c.: E. P. Alexander, Lon- 
don. (A. Herbet, Paris), (6d. 8 Figs.}—Comprises an elastic 
frame composed of two longitudinal blade springs connected 
transversely. (February 12, 1831). 

612. Harrows: H. G. Grant, Manchester. (C. 
Moulin, Rouceux, France), (td, 3 Figs.}—-The teeth are fastened 
to crossbars, which are fixed by means of wedges, and so arranged 
that one set of crossbars turns on the said wedges as on pivots for 
lifting the teeth when obstructions present themselves during 
harrowing. (february 12, 1881). 


613. Moulds for the Manufacture of Loaf Sugar: 
J. Duncan and B. E. R. Newlands, London. [(¢. 8 figs.) 

Each mould is composed of a horseshoe-shaped frame and two 
loose cheeks or sides. A number of moulds are placed in a frame 
and forced together by screws or wedges. When the wedges are 
withdrawn the mould can be separated and fall to pieces. (Feb- 
ruary 12, 1881). 

614. Preparation of Fruit: A. J. M. Bolanachi, 
Dulwich, Surrey. [6¢. 4 Figs.)}—A substitute for coffee is 
made from “ ceratoma seliqua,” “ vicia sativa,” chicory, and coffee 
by grinding and roasting. (February 12, 1881). 

616. Manufacture of Piston Rings: A. Henshaw, 
Sheffield, = 4 figs.}—The ring is cast of a larger diameter 
than the cylinder and not continuous, but with a gap init. This 
gap is closed by compressing the ring which, while under such 

















compression, is turned to fit the cylinder. after which it is released 
so that its natural elasticity may force it outwards. A A are two 
such rings, and D a spring between them. (February 14, 1851). 


617. Portable Drilling Machines: T. and R. 
Lees, Manchester. [id 1 Fig.)j—The self-feed of the drill 
spindle is effected by four differential spur wheels fixed above the 
bevel wheel on the drill spindle, two being on and revolving with 
said spindle, the others being on a stud paraliel with it. The lift- 
ing or lowering of the stad puts the wheels in or out of gear 
(February 14, 1881). 


623* Apparatus for Separating Metallic Mi- 
nerals, &c.: A. Browne, London. (//. Strictland, 
Antwerp), (2d}—The materials are separated according to their 


specific gravities by water. (February 14, 1881). 


624 Apparatus for Retaining Heat in Cooked 





strippers, &c., of cards. The invention further includes maki ng 
combs out of rolled brass without bending, and making circle 
combs of rolled brass bent to form and jointed, and also a machine | 
for pressing the pins into porcupines. + ee 10, 1831) 

594. Bicycles,&c.: H.G.H. Berkeley, London. 
[2d ]— The rotation of the cranks is reversed by connecting them | 
to the axle through toothed wheels. (Protection not allowed, Feb- | 
ruary 11, 1881). 





595. Folding Easy-Chairs: A. Lloyd. London. 
(6d. 5 Figs.J—The chair extends into aspring bed. (February 11, 
1831) 

597.* yastentnes — Brooches, Bracelets, &c.: 


oliffe, Birmingham. ([2d.)—The 


Ss. Wood and G. 
(February 11, 1881). 


point of the pin is sec i... = @ catch. 


598. Slide Valves of Steam Engines: E. Pilk- 
ington, Pendleton. [6¢. 6 /igs.}—A is the main vaive 
worked in the ordinary manner; C is the supplementary valve, 
which forms the subject of this invention, and consists of two 
slides C' 
the main valve. A certain amount of play is allowed between the 
main valve A and the supplementary valve C, sufficient to supply 
the cylinder with steam. It will be observed that as A moves it 








will carry C with it, and the cut-off action might be produced in 
two ways, first by varying the stroke of A, or second by making C 
to overtake A, as shown in the drawings, The rocking arm B' is 
extended and drives a cut-off rod E, at the other extremity of which 
is a finger-piece I working in a box J upon the supplementary 
valve spindle. As soon as I comes in contact with J the supple- 
mentary valve will commence to overtake the main valve. The 
cuteoff can either be regulated by hand or automatically by the 
lever N connected to the governor. The invention is also applicable 
to a vertical engine. (February 11, 1881), 


599.* Machinery for Mixing the Proot used by 
Hat Manufacturers: S. Forrest, Hyde, Cheshire. 
[24.)—A pair of revolving boops mix the material, while a scraper 
clears the side of the vessel. The apparatus appears to resemble 
@ well-known form of egg-whisk, (February 11, 1881). 

601. Brackets, Rings, and Glove Fasteners: W. 


West, Birmingham. [6¢. 17 Figs.)—Describes a clip or 
catch fastening appliance. (February 11, 1881). 


and Ct connected together by a strap C3 passing behind { 


Food: E. A. Brydges, Berlin. (£. Finnie, Drobak, 
Norway), [6d. 5 Figs } -The vessels are surrounded with ground 
cork and cotton. (February 14, 1881) 


625. Apparatus for Obtaining Products of Dis- 
tillation from the Gases of Coke Ovens: J.C. Mew- 
burn, London. (7. Scholz and F. Stroehmer, Dresden). (6d 
6 Figs.}—Relates to such ovens wherein the side walls and 
bottoms are heated almost uniformly by the gas, the object 
being to apply a method of obtaining tar and ammonia in order 
to obtain the best return of coke and the best production of 
ammonia. Claims introducing steam into the jevacuating tube in 
both directions, introducing superheated steam into the coals, an 
arrangement of condenser,and the method of causing the direct 
suction of gases during half the process of coking and using the 
indirect suction of gases of the adjacent oven as a regenerating 
fire for heating the freshly-filled oven, &c. (Febrasry 14, 1881), 

' 


628.* Metallic Cartridge Cases: W. Lorenz, 
Carlisruhe, Baden, (2¢.)—The cases are made from cast steel. 
(February 14, 1881). 

632.* Fancy Woollen Looms: W. Tetley, Brad- 
ford. (2d }—Relates (1) to means for turning the peg cylinder 
in either direction ; (2) to the use of draw-bars formed in two 
| parts connected by a socket joint or hinge; (3) to placing a series 

of bowls mounted upon a flat rod between the peg lags and the 
draw-bars; (4) to employing a notched lever hinged to the frame 
end for steadying the tappet lever after the change of shuttles. 
(February 14, 1881). 

633. Looms: E. Smith, Honley, Huddersfield. 
| (6d. 2 Figs.)—Relates to the weaving of dhooties by means of 


| power looms. A shed is first pulled in the centre part of the warp, 


a 








and the ordinary shuttle shot through it, and then a shed is formed 
in each border and picked by the arrangement which is the subject 
of the invention. Two shuttle carriers are formed for each special 
shuttle with spring sides in such manner that when the shuttle is 
contained in one carrier the springs of the same are thereby forced 


thus take the shuttle from one carrier to the other alternately, the 
shuttles being formed with pointed ends for that purpose; a ais 
the shuttle held in the spring holders 55 attached to the carriers 
ce, levers ee, and plate g affixed to the breast beam of the loom. 
The two pairs of radial arms ee are geared together, and have 
motion communicated to them by the lever and link rodhh. The 
annexed drawings are all that are given in the specification. 
(February 14, 1881). 


639. Preparing Carbon and other Conductors 
for Electric Lighting: W.R.Lake, London. (i. 8. 
Maxim, Brooklyn, U.S.4.). (8d. 1 Fig.J}—Chiefly designed fer the 
carbons of incandescence lamps. In practice the unfinished 
carbon, made in any ordinary manner, is treated in an exhausted 
receiver provided with Late oA electrical connexions ; a current of 
electricity is passed through it to expel the occluded air and gases, 
which when released are pumped from the receiver, after which 
pure hydrocarbon or other carbonaceous gas is admitted, of a 
pressure equal about to 1 in. of mercury. After that the current is 
increased carrying the temperature up to a high point; the heat 
disassociates the elements of the gas and the carbon set free is de- 
posited in a state of fine subdivision in the pores and upon the 
exterior of the carbon, gradually reducing its resistance and 
changing its illuminating capacity. The process is useful for 
manufacturing lamps of a standard illuminating power, the 
process being carried on until the light emitted exactly balances 
the light of a lamp whose terminals are maintained at the same 
potential. (February 15, 1881). 


650. Looms: A. M. Clark, London. (C, Coupland 
and J. H, Tingue, New Haven, Conn., v8.2 1). (6d. 5 Figs.J}—The 
loom is provided with two shuttle races for weaving  doubie- -piled 
fabrics, [he lower one is of the ordinary description, but the 
upper one is formed of bent fingers which project from the hand 
rail, then bend downwards parallel to the reed wires and rather 
more than the width of a shuttle from them, and finally bend 
inwards until their points nearly touch the reed. Two sheds are 
pulled and two shuttles shot at once, the upper one running in the 
cage or grating formed by the fingers. The forward motion of 
the slay carries the upper weft against the reed, while the crossing 
of the shed carries it down between the points of the fingers and 
the reed to be beaten up. A modified form of reed, being a com- 
bined reed and race, is also described. (February 15, 1881). 


654. Machinery for Sorting and Separatin 
Seeds or Grain: K. H. Sander, Zweinaundorf 
Leipzig, Saxony. [6¢. 4 Figs.)—The seed is fed on to an 
endless travelling apron inclined both endways and sideways 
The apron is carried on oscillating supports, whereby the round 
hard seeds are caused to run off quickly at the side, while the soft 
flat seeds are carried to the end, (February 15, 1881). 


678. Preparing Oxychinolines: Z. H. Skraup, 
Vienna. (4¢.]—Claims the preparation of oxychinolines by tne 
action of glycerine and sulphuric acid upon a mixture of mono- 
nitrophenol and mono-amidophenol. (February 16, 1881). 


684. Manufacture of Fancy Yarns: G. A. J. 
Schott, Bradford. (tid. 4 Figs.}—the tinished yarn presents 
the appearance of having been laid in a wavy line in such manmr 
that at the heads or crests and hollows of the waves the yarn 
doubles or bends in té what approaches a circle or ringlet. The 
yarn is composed of three main strands, viz.: a centre yarn of the 
quality that is to give the character to the finished article, and 
two outer threads wound around the first in opposite directions, 
and much thinner than the centre one. This effect is produced b 
feeding the centre yarn through the delivery rollers of a spinning 
or twisting frame, and a second thin thread through a supplemen 
tary pair of roliers. The second thread passes over a thre ad 
board above the level of the main feeding rvllers and down to the 
spindle. The main yarn meets the second at a right angle or 
taereabouts, and consequently is wound around it, but as its 
speed of delivery is considerably the greater of the two it runs, at 
short intervals, into * snarls” or loops or knobs, and the two furm 
a compound yarn. To complete the manufacture and fix the 
snarls, the double yarn is again put throug: the machine — 
wound with another thread, the spindle revolving in the opy« 
direction this time and the rollers running at approximately the 
same speed. In the process the snarls are opened out by the 
reverse rotation into loops or curis and permanently retained 
The success of the operation depends much on the judgment with 
which the yarns are selected. (february 17, 1831) 


739. Apparatus for ay | the Ground for 
Lawn Tennis, &c.: F. H. res, London. = 
2 Figs.}—The colour is lifted from a x. by & bucket wheel and 

delivered on to a shoot, which conducts it to a distributing wheel. 
(February 21, 1881). 


790. sopepeane s for Heating Furnaces by Coal- 
dust, &c.: . Vaughan, London. (¢. M. Thomson, 
Paris). (4d. 2 ye }—Consists of a hopper through which the 


pulverised fuel falls upon a horizontal shaft provided with worms 
or screw blades working in opposite directions from the centre 
By these blades the fuel is carried into funnels beneath each end 
of the hopper, whence it falls into air pipes, in which, after being 
mixed with air, itis blown into a combustion chamber and con- 
sumed, (February 24, 1881). 


1233 Horizontal Wind Motor: L. A. Purper, 
Paris. [éd. 9 Figs.)—Consists essentially of a polygonal case 
containing a wing, fly, or pallet wheel fixed on an upright rotating 
shaft, the wind being conducted into such frame, so as to act on 
the wing wheel in the direction of its revolution, the opposing 
currents being diverted or excluded from the said frame by special 
closing parts or by means of conducting boards. (March 21, 
1881). 


1426. Harvesting and Sheaf-Binding Machinery: 
J. Hornsby, J. Innocent, and G. T. Rutter, Grant- 
ham. (8d. 20 Figs.)—Is adapted more particularly to "that class 
of reaping machinery in which the crop is delivered on to an end- 
less travelling band and is thence elevated to the binding appa- 
ratus, but is also applicable to other machines. It relates (1) to 
apparatus for raising and lowering the machine to adjust it to the 
crop to becut. For the purpose there are fixed on the main frame 
curved brackets with internal teeth, which engage spur pinions 
actuated by chain wheels driven by a handie and worm gearing. 
(2) In apparatus in which the packing spindle and discs are 
arranged to revolve continuously, there are provided fixed cam 
paths controlled by switches in such manner that the packing 
claws act intermittently upon the crop. The crop is packed 
against a compressing lever, and when of sufficient quantity thrusts 
the said lever back and causes the packing apparatus to be thrown 
out of gear and the binding apparatus to be brought into action. 
The sheaf having attained the requisite volume, compression is 
effected between the binder arm and a lever by a roller or tappet 
mounted on the intermittently revolving binder spindle travelling 
over the face of a thrust lever, which subsequently engages with 
the heel of a horizontal lever attached to the compressing lever 
and thus raises the latter clear of the sheaf when ready to be 
ejected. (3) To means for raising the outer end of the finger bar 
in mowing machines. The specification is long and has ten 
claims. (March 31, 1881). 

1971. cg | Hooks and Studs Sor. wearing Ap- 


parel: H. J. Haddan, London. (@. W. Prentice, Provi- 
dence, RI, USA) (6d. 48 Figs. + WAY many forms of 








602.* Appliance for Preventing the Bursting 
of Water Pipes by Frost, &c.: L. Appleton, London. 





apart so as to form a spring holder in such manner that the points 
of the spring sides of the other carrier can pass between them, and 


hooks suitable for different materials. (May 6, 1881). 
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. Electric Clocks: A.M. Clark, London. (/: 
P ----4 Soleure, Switzerland), (6d. 7 Figs.)—The clock is driven 
by a weight raised at periodic intervals by an electroemagnet. 
(June 15, 1881). 

2622. Machinery for Drying Limestone, Sugar, 
Cereals, &c.: W. R. Lake, London. (7he International 
Pavement Company, Hartford, Conn., U.S.A.) (6d. 3 Figs.)—The 
material is placed in a hopper, whence it is conveyed by a screw 
into a revolving cylinder, whose interior is provided with a helical 
guide whereby the material is made to travel through it. A 
chamber which encloses the cylinder receives heated air from a 
furnace, the said air being allowed to enter the cylinder through 
apertures, and after serving to dry the material therein escaping 
by a flue atthe end. (Complete specification, June 16, 1881). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offices of ENGINEERING, 35 and 36, 
Bedford-street, Strand. 


ELECTRICAL HORTICULTURE. 
On some Applications of Electric Energy to Horti- 
cultural and Agricultural Purposes.* 
By C. Wo. Sremens, D.C.L., LL. D., F.R.S., 
Memb. Inst. C.E. 

On the Ist of March, 1880, I communicated to the Royal 
Society a paper ‘‘On the Influence of Electric Light upon 
Vegetation, &c.,’’ in which I arrived at the conclusion 
that electric light was capable of producing upon plants 
effects comparable to those of solar radiation; that 
chlorophyl was produced by it, and that bloom and fruit 
rich in aroma and colour could be developed by its aid. 
My experience also went to prove that plants do not, asa 
rule, require a period of rest during the 24 hours of the 
day, but make increased and vigorous progress if sub- 
jected (in winter time) to solar light during the day and to 
electric light during the night. 

During the whole of last winter I continued my experi- 
ments on an enlarged scale, and it is my present purpose to 
give a short account of these experiments, and of some 
further applications of electric energy to farming opera- 
tions (including the pumping of water, the sawing of 
timber, and chaff al root cutting) at various distances 
not exceeding half a mile from the source of power-giving 
useful employment during the day time to the power-pro- 
ducing machinery, and thus reducing indirectly the cost 
of the light during the night time. 

The arrangement consists of a high-pressure steam engine 
of six horse power nominal, supplied by Messrs. Tangye 
Brothers, which gives motion to two dynamo machines 
(Siemens D) connected separately to two electric lamps, 
each capable of emitting a light of about 4000 candle power. 
One of these lamps was placed inside a glass house of 2318 
cubic feet capacity, and the other was suspended ata height 
of 12 ft. to 14 ft. over some sunk greenhouses. The waste 
steam of the engine was condensed in a heater, whence the 
greenhouses take their circulating supply of hot water, thus 
saving the fuel that would otherwise be required to heat 
the stoves. 

The experiments were commenced on the 23rd of October, 
1880, and were continued till the 7th of May, 1881. The 
general plan of operation consisted in lighting the electric 
lights at first at 6 o’clock, and during the short days at 
5 o'clock every evening except Sunday, continuing their 
action until dawn. 

The outside light was protected by a clear glass lantern, 
whilst the light inside the house was left naked in the 
earlier experiments, one of my objects being to ascertain the 
relative effect of the light under these twoconditions. The 
inside light was placed at one side over the entrance into the 
house, in front of a metallic reflector to save the rays that 
would otherwise be lost to the plants inside the house. 

The house was planted in the first place with peas, 
French beans, wheat, barley, and oats, as well as with canuli- 
flowers, strawberries, raspberries, peaches, tomatoes, vines, 
and a variety of flowering plants, including roses, rhodo- 
dendrons, and azaleas. All these plants being of a com- 
paratively hardy character, the temperature in this house 
was maintained as nearly as possible at 60 deg. Fahr. 

The early effects observed were anything but satisfactory. 
While under the intluence of the light suspended in the open 
air over the sunk houses, the beneficial effects due to the 
electric light observed during the previous winter repeated 
themselves, the plants in the house with the naked electric 
light soon manifested a withered appearance. Was this 
result the effect of the naked light, or was it the effect of 
the chemical products, nitrogenous compounds and car- 
bonic acid, which are produced in the electric arc? 

_Proceeding on the first-named assumption, and with a 
view of softening the ray of the electric arc, small jets of 
steam were introduced into the house through tubes, 
drawing in atmospheric air with the steam and producing 
the effects of clouds interposing themselves in an irregular 
fashion between the light and the plants. This treatment 
was decidedly beneficial to the plants, although care had to 
be taken not to increase the amount of moisture thus 
introduced beyond certain limits. As regards the chemical 
products, carbonic acid and nitrogenous compounds, it was 
thought that these would prove rather beneficial than 
otherwise in furnishing the very ingredients upon which 
plant life depends, and further that the constant supply 
of pure carbonic acid resulting from the gradual combus- 
tion of the carbon electrodes, might render a diminution 
in the supply of fresh air possible, and thus lead to 
economy of fuel. The plants did not, however, take 
kindly to these innovations in their mode of life, and it 
was found necessary to put a lantern of clear glass round 
the light, for the double purpose of discharging the che- 


* Paper read before Section A, British Association 
meeting, York. 


mical products of the arc, and of interposing an effectual 
screen between the arc and the plants under its influence. 

The effect of interposing a mere thin sheet of clear glass 

between the plants and the source of electric light was most 
striking. On placingsuch a sheet of clear glass so as to 
intercept the rays of the electric light from a portion only 
of a plant, for instance a tomato plant, it was observed 
that in the course of a single night the line of demarcation 
was most distinctly shown upon the leaves. The portion of 
the plant under the direct influence of the naked electric 
light, though at a distance from it of 9 ft. to 10 ft., was dis- 
tinctly shrivelled, whereas that portion under cover of the 
clear glass, continued to show a healthy appearance, and 
this line of demarcation was distinctly visible on individual 
leaves. Not only the leaves but the young stems of the 
plants soon showed signs of destruction when exposed to 
the naked electric light, and these destructive influences 
were perceptible, though in a less marked degree, at a dis- 
tance of 20 ft. from the source of light. 
A question here presents itself that can hardly fail to 
excite the interest of the physiological botanist. ‘The clear 
glass does not apparently intercept any of the luminous 
rays, which cannot therefore be the cause of the destruc- 
tive action. Professor Stokes has shown, however, in 
1853, that the electric are is particularly rich in highly 
refrangible invisible rays, and that these are largely 
absorbed in their passage through clear glass ; it therefore 
appears soneantile to suppose that it is these highly 
refrangible rays beyond the visible spectrum that work 
destruction on vegetable cells, thus contrasting with the 
luminous rays of less refrangibility, which on the contrary 
stimulate their organic action. 

Being desirous to follow up this inquiry a little further, 
I sowed a portion of the ground in the experimental con- 
servatory with mustard and other quick-growing seeds, 
and divided the field into equal radial portions by means 
of a framework, excluding diffused light, but admitting 
light at equal distances from the electric arc. The first 
section was under the action of the naked light, the second 
was covered with a pane of clear glass, the third with yellow 
glass, the fourth with red, and the fifth with blue glass. 
The relative progress of the plants was noted from day to 
day, and the differences of effect upon the development of 
the plants were sufficiently striking to ag the following 
conclusion, viz., under the clear glass the largest amount 
of and most vigorous growth was induced ; the yellow glass 
came next in order, but the plants, though nearly equal in 
size, were greatly inferior in colour and thickness of stem 
to those under the clear class; the red glass give rise to 
lanky growth and yellowish leaf; while the blue glass pro- 
duces still more lanky growth and sickly leaf. The un- 
covered compartment showed a stunted growth, with a 
very dark and partly shrivelled leaf. It should be observed 
that the electric light was kept on from 5 p.m. to 6 a.m. 
every night except Sundays during the experiment, which 
took place in January, 1881, but that diffused daylight was 
not excluded during the intervals, also that circulation of 
air through the dividing framework was provided for. 

These results are confirmatory of those obtained by Dr. 
J. W. Draper* in his valuable researches on plants in the 
solar spectrum in 1843, which led him to the conclusion in 
opposition to the then prevailing opinion that the yellow 
ray and not the violet ray was most efficacious in promot- 
ing the decomposition of carbonic acid in the vegetable 
cell. 

Having in consequence of these preliminary inquiries 
determined to surround the electric arc with a clear glass 
lantern, more satisfactory results were soon observable. 
Thus peas which had been sown at the end of October 
produced a harvest of ripe fruit on the 16th of February, 
under the influence, with the exception of ewegg d nights, 
of continuous light. Raspberry stalks put into the house 
on the 16th of December produced ripe fruit on the 1st of 
March, and strawberry plants put in about the same time 
produced ripe fruit of excellent flavour and colour on the 
11th of February. Vines which broke on the 26th of 
December produced ripe grapes of stronger flavour than 
usual on the 10th of March. Wheat, barley, and oats 
shot up with extraordinary rapidity under the influence 
of continuons light, but did not arrive at maturity, their 
growth having been too rapid for their strength, caused 
them to fall to the ground after having attained the height 
of about 12 in. 


my experiments, extending now over two winters, that 
although periodic darkness evidently favours growth in the 
sense of elongating the stalk of plants, the continuous 
stimulus of light appears favourable for healthy development 
at a greatly accelerated pace, through all the stages of the 
annual life of the plant, from the early leaf to the ripened 
fruit. The latter is superior in size, in aroma, and in 
colour to that produced by alternating light, and the result- 
ing seeds are not at any rate devoid of regerminating 
power. 

Further experiments are necessary I am aware, before it 
would be safe to generalise, nor does the question of 
diurnal rest in any way bear upon that of annual or winter 
rest, which probably most plants, that are not so-called 
annuals, do require. 

The beneficial influence of the electric light has been 
very manifest upon a banana palm, which at two periodsof 
its existence, viz., during its early growth and at the time 
of the fruit development, was placed (in February and 
March of 1880 and 1881) under the night action of one of 
the electric lights, set behind glass at a distance not exceed- 
ing two yards from the plant; the result was a bunch of 
fruit weighing 75 lb., each banana being of unusual size, 
and pronounced by competent judges to be unsurpassed in 
flavour. Melons also remarkable for size and aromatic 
flavour have been produced under the influence of con- 
tinuous light in the early spring of 1880 and 1881, and [ 
am confident that still better results may be realised where 
the best conditions of temperature and of proximity to the 
electric light have been thoroughly investigated. 

My object hitherto has rather been to ascertain the 
general conditions necessary to promote growth by the aid 
of electric light, than to the production of quantitative 
results, but I am disposed to think that the time is not far 
distant when the electric light will be found a valuable 
adjunct to the means at the disposal of the horticulturist, 
in making him really eons of climate and season, 
and furnishing him with a power of producing new 
varieties. 

Before electro-horticulture can be entertained as a 
practical process it would be necessary, however, to prove 
its cost, and.my experiments of last winter have beer in 
part directed towards that object. Where water power is 
available the electric light can be produced at an extremely 
moderate cost, comprising carbon electrodes, wear and 
tear of and interest upon apparatus and machinery 
employed, which experience elsewhere has already shown 
to amount to 6d. per hour for a light of 5000 candles, The 
personal current attention requisite in that case consists 
simply in replacing the carbon electrodes every six or eight 
hours, which can be done without appreciable expense by 
the under gardener in charge of the fires of the green- 
houses. 

In my case no natural source of power was available, 
and a steam engine had to be resorted to. The engine of 
six nominal horse power, which I employ to work the two 
electric lights of 5000 candles power each, consumes 56 lb. 
of coal per hour (the engine being of the ordinary high 
pressure type), which taken at 20s. a ton would amount to 
6d., or to 3d. per light of 5000 candles. But against this 
expenditure has to be placed the saving of fuel effected in 
suppressing the stoves for heating the greenhouses, the 
amount of which I have not been able to ascertain accu- 
rately, but it may safely be taken at two-thirds of the cost 
of coal for the engine, thus reducing the cost of the fuel 
per light to 1d. per hour; the total cost per light of 5000 
candles will thus amount to 6d.+1d.=7d. per hour. 

This calculation would hold good if the electric light and 
engine power were required during, say, twelve hours per 
diem, but inasmuch as the light is not required during the 
daytime, and the firing of the boiler has nevertheless to be 
kept up in order to supply heat to the greenhouses, it appears 
that during the daytime an amount of motive power is lost 
equal to that employed during the night. 

In order to utilise this power I have devised means of 
working the dynamo-machine also during the daytime, and 
of transmitting the electric energy thus produced by means 
of wires to different points of the farm where such opera- 
tions as chaff-cutting, swede-slicing, timber sawing, and 
water pumping have to be performed. 

These objects are accomplished by means of smal] dynamo- 
machines pluced at the points where power is required for 
these various purposes, and which are in metallic connexion 





Seeds of wheat, barley, and oats planted in the open air 
and grown under the influence of the external electric 
light produced, however, more satisfactory results ; having 
been sown in rows on the 6th of January, they germinated | 
with difficulty on account of frost and snow on the ground, | 
but developed rapidly when milder weather set it, and 
showed ripe grain by the end of June, having been aided 
in their growth by the electric light until the beginning of 


ay. 

Doubts have been expressed by some botanists whether | 
plants grown and brought to maturity under the influence | 
of continuous light, would produce fruit capable of repro- | 
duction ; and in order to test this question, the peas | 
gathered on the 16th of February from the plants which had 
been grown under almost continuous light action, were 
replanted on the 18th of February. They vegetated in a 
few days, showing every appearance of healthy growth. 

Further evidence on the same question will be obtained 
by Dr. Gilbert, F.R.S., who has undertaken to experiment 
upon the wheat, barley, and oats grown as above stated, 
but still more evidence will probably be required before all 
doubt on the subject can be allayed. 

I am aware that the great weight of the opinion of Mr. 
Darwin goes in favour of the view that many plants, if not 
all of them, require diurnal rest for their normal develop- 
ment, and it is with great diffidence and without wishing 
to generalise, that I feel bound to state as the result of all 


* See ‘‘ Scientific Memoirs,’’ by J. W. Draper, M.D., 
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with the current generating dynamo-machine near the 
engine. The connecting wires employed consist each of a 
naked strand of copper wire supported on wooden poles or 
on trees without the use of insulators, whilst the return 
circuit is effected through the park railing or wire fencing 
of the place, which is connected with both transmitting 


'and working machines by means of short pieces of connect- 


ing wire. Inorder to insure the metallic continuity of the 
wire fencing, care has to be taken wherever there are 
gates, to solder a piece of wire buried below the gate to 
the wire fencing on either side. 

As regards pumping the water, a three horse power steam 
engine was originally used, working two force pumps of 
34 in. diameter making 36 double strokes per minute. 
The same pumps are still employed, being now worked by a 
dynamo-machine weighing 4 cwt. When the cisterns at the 
house, the gardens, and the farm require filling, the pumps 
are started by simply turning the commutator at the engine 
station, and in like manner the mechanical operations of 
the farm already referred to are accomplished by one and 
the same prime mover. 

It would be difficult in this instance to state accurately 
the percentage of power actually received at the distant 
station, but in trying the same machines under similar 
circumstances of resistance with the aid of dynamometers 
as much as sixty per cent. has been realised. 

In conclusion, I have pleasure to state that the working 
of the electric light and transmission of power for the 
various operations just named are entirely under the charge 
of my head gardener, Mr. Buchanan, assisted by the ordi- 
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probably never before he ard of the power of electricity. 
Electric transmission of power may eventually be 
applied also to thrashing, reaping, and ploughing. ‘These 
objects are at the present time accomplished to a large 
extent by means of portable steam engines, a class of 
engine which has attained a high degree of perfection, but 
the electric motor presents the great advantage of lightness, 
its weight per horse power being only 2 cwt., whilst the 
weight of a portable engine with its ‘boiler filled with 
water may be taken at 15 cwt. per horse power. Moreover, 
the portable engine requires a continuous supply of water 
and fuel, and involves skilled labour in the field, whilst the 
electrical engine receives its food through the wire (or a light 
rail upon which it may be made to move abont) from the 


| 
| 


| (for atmospheric air) 


it 


central station, where power can be produced at a cheaper | 


rate of expenditure for fuel and labour than in the field. 


The use of secondary batteries may also be resorted to | 


with advantage to store electrical energy when it cannot 
be utilised. 

In thus accomplishing the work of a farm from a central 
power station considerable saving of plant and labour may 
be effected, the engine power will be chiefly required for 
day work, and its night work for the purposes of electro- 
horticulture will be a ) secondary utilisation of the establish- 
ment involving little extra expense. At the same time the 
means are provided of lighting the hall and shrubberies in 
the most perfect manner, and of producing effects in land- 
scape gardening that are strikingly beautiful. 








ON THE PRESSURE 
FIXED PLANE 


OF WIND UPON A 
SURFACE. 


By T. Hawks ey, P.P. Inst. C.E., F.R.S. & 
Tne recent failure of the Tay Bridge and other im- 
portant structures during heavy gales of wind, have 


recently attracted much attention to the subject of this 
paper. The general solution of the problem may be thus 
briefly stated : 
Let v=the velocity of the current in feet per second. 
h=the height through which a heavy body must fall 
to produce the velocity v. 
w= the weight in pounds of a cubic foot of the 
impinging fluid (for atmospheric air averaging 
about 0.0765 lb.) 
q =32, the coefficient of gravity. 


Then h= 


2 
— ; and since p is the pressure of a fluid 
29 
striking a plane perpendicularly and then escaping at right 
angles to its original path, is that due to twice the height 


* Paper réad before Section G, British Association 
meeting, York. 








we have simply 


0.07 . uw 
“) 
very nearly. 


From this easily remembered formula the following 
Table of Pressure $ is constructed : 


Velocities in Pressure in 
Pounds per 

; ; ‘ Square Foot. 

Feet per Second. Miles per Honr. 


—_—— 

















10 6.8 0.25 
20 13.6 1.00 
30 20.4 2.25 
40 27.2 4.00 
50 34.0 6.25 
60 40.8 9.00 
70 47.6 12.25 
80 54.4 16.00 
90 61.2 20.25 
100 68.0 25.00 
110 74.8 30.25 
120 81.6 36.00 
130 88.4 42.25 
140 95.2 419.00 
150 102.0 56.25 


In general only these, the maximum pressures, are 
required ; but sometimes, as in the case of the enclosed 
sail of a windmill or ship, or the roof of a building, the 
diminished pressure upon a surface placed obliquely to 
the effective current is needed ; we have then 


r=(* sin. 2 


20 
in which v = the absolute velocity with which the air 
strikes the receding plane; and §=the internal angle 
between the obliquely placed surface and the direction “of 
the impinging wind. 

With regard to the phenomenon called “‘ a gust of wind,”’ 
nothing is known, either as toits cause, or as to its excep- 
tional but almost momentary velocity, or as to the extent 
of the area over which it temporarily operates; but it is, 
notwithstanding, certain that a wind pressure of even 
40 lb. on the square foot is unknown in these islands, 





would suffice to have overthrown most of the long-existing 
factory chimneys, to have overset post windmills, and to 
have scattered the greater number of the slighter built 
domestic and other structures, which have nevertheless 
** weathered many a storm,”’ and still remain intact. 

It remains to make a passing allusion to whirlwinds, 
tornadoes, and watersponts, all the results of spiral motions 
apparently produced in some obscure manner by electrical 
action. These phenomena are very rarely observed to occur 
on an important scale in these kingdoms. The powerful 
forces concerned in or generated by these erratic move- 
ments have never been measured, and, consequently, cannot 
be formulated; but it may be observed that were they 
known they could not be introduced with propriety into 
calculations of the strength of structures intended to have a 
commercial value, because of the extreme improbabiiity of 
any particular structure falling within the range of their 
destructive effects. They fall, in fact, within the legal 
category of ‘‘ Actus Dei.” 

The conclusion of the author of this paper therefore is, 
that for structural calculations a maximum wind pressure 
of 40 1b. per square foot may be very safely adopted, not- 
withstanding some common anemometrical observations to 
the contrary. 

With regard to these observations the author remarks 
that the instruments in use are little better than philoso- 
phical toys, and that, in general, they afford no direct, 
comparable, or reliable indications of either velocities or 
pressures ; and that they are often so injudiciously placed 
as in many instances to record the effects of combined and, 
therefore, locally accelerated currents; whilst, in other 
instances, they record only the effects of obstructed and, 
therefore, locally extended currents. 

As the acquisition of accurate data is of great and in- 
creasing importance, the author suggests that the British 
Association and other learned societies interested in 
physical investigation should unite in providing the neces- 
sary funds and observers for the purpose. 








Tue Pneumatic DistrisuTIon or Time.—In the 
description we recently published of the pneumatic distribu- 
tion of time in Paris (see ENGINEERING, vol. xxxi,, page 
635), we omitted to mention the name of Mr. C. A. Mayr- 
hofer, who was the originator of the system, and who 
made his first installation in Vienna in the summer of 1876. 
Mr. Mayrhofer is the exhibitor in Paris of an electro-pneu- 
matic system of distribution, an improvement over the 
original system, as it simplifies the method of connexion, 
and enables the impulses from a central station to be trans- 
mitted over a larger area. 
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"LITERATURE, 


Cenni sulla Principale Base della Economia Ferro- 
viaria, 1879; Delle Ferrovie di Calibro Ridotto, ein 
Particolare di quella Progettata per la Valle Seriana, 
1881; Del Servizio di puro Interesse Locale sulle Grandi 
rete Ferroviarie, 1881. DiS. AGazzt. Roma: Giuseppe 
Civelli. : : 

We have before usa series of pamphlets on 

narrow gauge railways written by Signor Agazzi, 

a distinguished Italian civil engineer, chief of the 

rolling stock and traction department in the 

Ferrovie Romane. He is a determined opponent 

of the narrow gauge system, and has a good deal to 

say against it, although we do not find that he 
advances any novel arguments in support of his 
views. 

The first great objection which Signor Agazzi 
makes to the narrow gauge is the obvious one of 
the necessary unloading and reloading, when goods 
have to be transferred to one of the main lines, and 
he insists that the advocates of the system have not 
succeeded in meeting it, and have not fairly taken 
into consideration the value of the time lost directly 
in the operation, and indirectly in the delays, 
while the trucks are waiting to be attended to. 
The example of the Great Western in altering the 
gauge of their linesinto uniformity with that of ihe 
other English railway systems, is quoted as strong 
evidence against the inconvenience of different 
gauges, as well as a similar change made on the 
line from Cincinnati to St. Louis. 

Another argument he advances is the diminu- 
tion of the carrying capacity of trucks and car- 
riages, consequent on the reduction of the gauge. 
It would not, he considers, be worth while to 
make a lesser change than that from the present 
14 metre (4ft. 8} in.) gauge to 1 metre (3 ft. 3in.), 
ind as the usual distance between the wheels of 
omnibuses and tramcars is about 44 ft. he appears 
to argue that the vehicles on the narrow gauge 
lines must be inconveniently narrow. Unless the 
height be reduced in proportion to the decreased 
width, he asserts, the centre of gravity will be too 
high up, and in going round curves, the carriages 
will have a tendency to topple over; while, as the 
passengers must have room to stand up, itis not 
possible to make the carriages much lower than 
they are already. So with goods trucks; they 
must, if covered, be either inconveniently small 
or dangerously high ; and if open, there will always 
lb» a temptation to pile up the load to the usual 
content. It is difficult to understand arguments 
of this kind being brought forward at the present 
day when so many narrow gauge lines are in regular 


work. Experience has proved that the assumed 
necessity of inconvenient narrowness in the pas- 
senger vehicles of such lines is a complete myth, 
it being possible with a metre gauge to afford 


-omfortable passenger accommodation. As 

vrards the reduced sizes of goods trucks, it is one 
of the advantages of narrow gauge that it enables 
snall and easily handled vehicles to be profitably 
used. 

A third point, advanced by Signor Agazzi, is that 
more space and material are wasted in trains upon 
the narrow gauge system than on the ordinary one, 
the proportion of the dead weight of the vehicles 
to the amount of goods and passengers carried 
being obviously greater in the former case. This 
is a fallacy which has been often exposed. 

Signor Agazzi advocates, instead of the reduc- 
tion of gauge, the reduction of speed ; and he has 
much to say for his proposal as a means of economy 
lozal traffic. High speed means heavy rails, 
powerful engines, solidly-built vehicles, and great 


mo 


ior 


cost. He would run local trains at an average 
speed of 16 miles per hour, never exceeding 20 
miles on steel rails of light section, with engines 


whose driving wheels should never be more than 


> ft. in diameter, but whose weight ought not to be 
under 2U tons. Such envines, witha rigid wheel base 
of &} ft. and six wheels, will, he observes, be able to 
piss without difficulty round curves of 650 ft. and 
even 4)) ft. radius, and with four wheels and a 
rigid wheel base of 6 ft. 6in., round curves of 
390 ft., and even 200 ft. radius. The carriag if 
lightly built, witha judicious use of steel and iron, 
can, he considers, be constructed to carry six pas- 


sengers for every ton of dead weight, and the trucks 
should be able to carry a load double their own 
weight, whick ought not, for either kind of vehicle, 
to exceed 4 tons, in order that they may be easily 
manageable by hand. 

Our author sts that lines of this sort might 


sucrose 





be laid down upon the ordinary high roads, with 
which Italy is already provided, of good quality 
and yearly increasing quantity. If this suggestion 
were adopted, the breadth of new roads might be 
fixed expressly to allow of such use. The slow 
speed would, he asserts, cause little danger of acci- 
dents, or alarm to animals, especially if their feel- 
ings were considered in the construction of the 
locomotives. He states that such a line works 
successfully upon the Tivoli-road, where the only 
detail needed to the peace of mind of the horses 
is that the conductor should renounce the use of 
the steam whistle, and “ incessantly tinkle his bell.”’ 

Various economies are proposed in the work- 
ing (as well as the construction) of local lines. 
Waste of space might be diminished by having 
only two classes of passengers. Signals of all sorts 
might be dispensed with, and the line worked as a 
tramway, of course supposing the proposed low- 
speed system adopted. A less numerous staff will 
be required at the stations, and for the repairs, 
which will diminish with the wear and tear of 
material caused by high speed. 

Signor Agazzi meets the examples of the Indian 
and American narrow gauge railways with the 
reply that on very long lines where little traffic is 
expected, savings in construction become of dispro- 
portionate importance to effective working. The 
Feldabahn was forced into the narrow gauge by 
local circumstances, and its financial success has yet to 
be proved ; while the extremely small traffic upon 
the Swedish and Norwegian lines renders, he con- 
siders, their example of no practical value. 

It does not seem to have occurred to our author 
that his two proposals—of constructing light roll- 
ing stock for slow local traffic and constructing 
local lines of the same gauge as main lines in order 
to avoid transhipping goods—are mutually antago- 
nistic. If the goods are not to be transferred to 
heavier trucks at the junction, the light trucks 
made expressly to travel at a rate not exceeding 
20 miles an hour, must be taken along at a speed 
which they are not intended to bear. In this way 
the diminution which he anticipates on the wear 
and tear of rolling stock in local traffic would be 
seriously counterbalanced. In fact, the union of 
light and heavy roads with their special rolling 
stocks in the manner he suggests constitutes as 
much a‘ break of gauge” as an alteration in the 
width between the rails. 








THE JABLOCHKOFF SYSTEM AT THE 
PARIS ELECTRICAL EXHIBITION. 
No. III. 

Vistrors to the Exhibition will at once appreciate 
the ease with which the Jablochkoff candle can be 
adapted for a variety of conditions; its simplicity 
in this as well as in other respects being a con- 
spicuous advantage. A large number of brackets 
and pendants are shown by the Compagnie Générale 
d'Electricité at their principal stand located near the 
great lighthouse, and also at their bureau in one of 
the salons on the first floor. The most important 
parts of the holder or bracket are the copper clips, 
furnished with springs, which hold the candles fast 
and insure close contact with the copper sockets at the 
base of the candles. Fig. 1, page 300, shows the first 
system of clips employed, and Fig. 2 indicates how 
it has been modified. ‘The clip is fixed to a circular 
base of wood, slate, marble, or onyx; two con- 
nexions serve for coupling up the wires of the 
circuit, ‘This type of bracket is adapted for periods 
of lighting not exceeding an hour and a half, and 
the circuit is arranged as shown in Fig. 3, where 
it will be seen that the current generated by the 
dynamo machine M feeds the four candles A, B, C, D. 
As a rule, however, the period of lighting exceeds 
14 hours, and it is necessary generally to arrange 
beforehand a number of candles disposed in such a 
manner that in burning one after the other they 
last collectively for the desired period. In this 
manner combinations of candle holders are arranged 
for periods of lighting varying from ]} to 16 hours. 
The special type for four candles is the one found 
most generally useful. Whatever may be the number 
of candles to be lighted one after another in order 
to afford a continuous light for a given time, it is 
necessary to employ a device by which, as soon as 
one candle has burnt out, the current feeding it 
shall be switched off to the one adjacent. This is 
effected either by hand, or by the use of an auto- 
matic commutator. 

Two modes of arranging the circuit are used, 
according to whether it is desired to chinge all 





candles upon that circuit simultaneously, or in 
succession. Each of these methods requires a special 
type of candle bracket ; for the former the bracket 
is circular, and for the latter it is in the form of a 
cross, 

To explain the former type we will take as an 
example a bracket to carry four candles, and which 
is illustrated by Fig. 4. It is provided with four 
double clips similar to those represented in Figs. 1 
and 2. ‘These clips are equally spaced round the 
circular base, and below the bracket is a series of 
eight connexions corresponding with the series of 
clips. In the cruciform brackets, the double clips 
are placed at right angles, the fixed portion being 
on the inner side. All the four are connected by a 
piece of brass and are in communication with a 
single binding screw. The jointed portions of the 
clips are on the outer side and are each furnished with 
a single binding screw (see Fig. 5). These two classes 
of brackets require a four-way commutator, Fig. 6 ; 
this apparatus consists of a wooden disc around which 
are arranged four copper contacts, A, B, C, D, each 
of which has its binding screw. The central 
metallic stud E is in communication on the one side 
with the binding screw of the entering current F, 
and on the other side with a movable piece G fitted 
with a steel spring; by means of a key which 
can be placed in the square cavity of the central 
stud, the movable plate can be turned suc- 
cessively to rest on the contacts A, B, C, D. 
The contact H is insulated; the stud K, which 
carries two binding screws, can be connected 
electrically with the binding screw F by a me. 
tallic plug, which fits into the cavity I between 
the metallic pieces LM. The commutator key is 
represented by Fig. 7 and the contact plug by 
Fig. 8. Diagrams Figs. 9 and 10 indicate the 
arrangements for a circular and a cruciform circuit 
respectively. The installation of the circular circuit 
Fig. 9, requires one cruciform bracket A, three 
circular brackets B, C, D, and one four-way commu- 
tator E. The first conducting wire is shown by the 
line connecting the clips 1,1, 1; the current coming 
from the machine by a passes by the movable rod 
to the contact No. 1 of the commutator, traverses 
the candles 1, ignites them, and returns to the 
machine by the wire /d attached to the contact with 
double-biading screws, In the same manner three 
other conducting wires are required to join up the 
brackets bearing the corresponding numbers on 
the diagram, It will be seen thatif, by means of the 
key, the commutator rod is brought to bear succes- 
sively upon the contacts 2, 3, 4, the candles 2, 3, 4 
will be ignited. The metallic contacts of the com- 
mutator are placed so close together that the 
movable plate does not clear any one of them before 
it has come into contact with the one adjacent. By 
this arrangement there is never any absolute inter- 
ruption to the passage of the current. With such 
an installation a continuous light over a period of 
eight hours with galvanised candles can be obtained, 
if, at intervals of two hours, the attendant operates 
the four-way commutator which is placed near the 
electric machine. The inconvenience of the arrange- 
ment lies in the fact that it is necessary to have 
four circuits 1, 2, 3, 4 between the brackets, which 
involve the use of a great length of conducting wire. 
To avoid complication the second, third, and fourth 
circuits are not indicated on the diagram. Fig. 10 
indicates the arrangement of a circuit in which 
cruciform brackets are employed, and which is com- 
posed of four such brackets and of four four-way com- 
mutators placed near them. The four contacts of 
each commutator are connected by wires to the four 
binding screws of the corresponding bracket; the 
direction of the current is shown on the diagram by 
arrows, but only one circuit has been given in order 
to avoid complication. It will be seen that this 
system economises a considerable length of wire, 
but on the other hand, the attendant charged wit the 
management of the light is obliged to go from one 
bracket to the other, which involves a loss of time 
and causes a waste of carbons. With this method 
it is possible to extinguish one of the lights without 
affecting the others; for example, if it be desired 
to suppress light No. 3, all that is necessary is to 
place the commutator plug in M, and the bracket 
will be cut out of circuit, 

Iu some arrangements the commutator is fixed 
beneath the onyx or marble base of the bracket. 
This apparatus is technically known as a ‘“‘com- 
mutator bracket,” the working of which will be 
easily understood from the previous explanation. 
M. Gadot, one of the engineers of the Compagnie 
Générale d'Electrici ¢, has devised an extremely 
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THE JABLOCHKOFF SYSTEM OF ELECTRIC LIGHTING. 
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| fuse of which offers the least resistance, and the 
greater part of the current will continue to pass by 
| that candle which will be consumed, As soon as 
| it is almost burnt out, the circuit is interrupted by 





simple bracket, dependent for its operation on the | four candles, 1, 2, 3, 4, placed in circuit; A is a ; 
difference in the resistance of the lighting attach- | two-way commutator by which the current can be | means of the commutator, and immediately restored. 
ment at the end of each candle. The annexed | established or interrupted; the current in passing|'The interruption is sufficient to extinguish the 


diagram explains the arrangement. It represents | will select that one of the four candles, the lighting | candle, which now offers to the passage of the 
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current a resistance higher than that of the fuses, tion the somewhat serious drawback of the current | various parts of the system is sufficient to com- 
on the other candles. ‘The current will again select | attempting to pass all four candles at the same time, | pletely upset the working of the apparatus, For 
that one which offers the lowest resistance and so| with the result of destroying them all without | all that the idea has considerable merit and may 
on until all the candles in the bracket are consumed. | obtaining any light. It might be possible previous | some day possess a practical value, 

Ingenious and simple as this arrangement is, it| to using them, to classify the candles, according to| These various methods of producing a continuous 
offers serious difficulties in practice, which have pre- | the respective resistances of their fuses; but other | electric light require the care of an attendant to 
vented its adoption. Amongst others we may men- | difficulties creep in, and a bad contact in any of the | operate the commutators at comparatively short 
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intervals, and they will be greatly simplified when 
candles lasting three or four hours shall take the 
place of those used at present, and which are con- 
sumed in half the time; but they will always 
possess the inherent weakness of requiring the 
assistance of an attendant, who may forget his duty 
or find himself suddenly unable to accomplish it at 
the critical moment. It was natural, therefore, 
that at an early stage of working the Jablochkof 
candle, the engineers interested in its development 
devoted much attention to devising apparatus for 
shifting the candles automatically, and thereby 
dispensing with the services of an attendant. 
Several types of automatic brackets are exhibited at 
the Palais de l’Industrie as historical curiosities. 
The most primitive forms consist of a system of 
contacts, held back by threads, placed near the 
bottoms of the candles, when, by reason of com- 
bustion, the carbons are sutliciently reduced in 
length the thread is burnt, and allows the contact 
to fall forward and pass the current to the adjacent 
carbons, This systen: was soon abandoned on account 
of the complication it involved with three or four 
candle brackets, and which, moreover, multiplied 
the number of contacts, and with it the chances of 
imperfect working. More recently another and 
very ingenious arrangement has been devised, and 
this is shown in regular operation at the Exhibi- 
tion; it consists of an expansion bracket, of an 
automatic mercury commutator, and of an annun- 
ciator for showing the extinction of each candle. 
The expansion bracket is shown in plan and eleva- 
tion by Fig. 11; it is constructed on the same 
principle as the ordinary bracket, but in addition 
each clip is provided with a bent compound metal 
strip formed of steel and copper soldered together. 
When a candle is almost entirely burnt out, the 
voltaic arc and the incandescent portion of the 
carbons are brought into very close proximity to 
the strip, and raise its temperature. When this 
happens the strip, on account of the difference in the 
coetticient of expansion of the two metals of which 
it is formed, is expanded differentially, and the 
free end curves away from the fixed clip until 
it touches the contact placed in the centre of 
the bracket. The automatic commutator consists 
of a hard rubber receiver divided into eight compart- 
ments containing mercury, each compartment being 
completely insulated from the others. The current 
passes to one of the outer compartments of the 
reservoir, and thence it is transmitted to a disc 
plunged in the mercury, to the spindle on which the 
disc is placed, and to seven arms which are fixed 
radially on the spindle. Each of these seven arms 
corresponds to one of the seven compartments, and 
is plunged into it in succession. Rotation is given 
to the spindle in order that each arm may at the 
proper time transmit the current to its compartment 
of the receiver, and thence to the corresponding 
candle. This movement is obtained by means of a 
toothed wheel and escapement actuated by an 
electro-magnet. ‘This mercury commutator rests on 
a wooden base, and is enclosed in a wooden casing, on 
one face of which is drawn a graduated circle; an 
index fixed on the shaft carrying the radial arnis 
indicates upon the circle which candle is burning. 
Fig. 12 shows an elevation and plan of this 
apparatus, The annunciator indicating the ex 
tinction of the carbons, comprises as many movable 
flaps, and consequently as many indicating appa- 
ratus as there are circuits in the installation. 
Each apparatus consists of a double electro-magnet 
with large wires, through which the current passes 
during the combustion of the candles. This electro- 
magnet is furnished with a movable armature, on 
which is fixed a rod carrying a plate divided into two 
parts, the one entirely blank, the other bearing the 
number of its corresponding circuit. A counter- 
weight tends always to separate the armature from 
the electro-magnet, and at the same time to establish 
a contact with an insulated standard, connected 
with a battery and bell, in such a manner that when 
one of the electro-magnets is not working, the cur- 
rent from the battery is put into circuit with the bell 
We may now examine the installation, regulation, 
and working of these different apparatus, Near the 
dynamo-electric machine, and on the conducting 
wire coming from it, is placed a two-way commutator, 
the contact of which is connected to the contact A 
of the automatic commutator. This contact is in 
communication with the receiver a, and consequently 
with the shaft and the seven arms mounted upon 
it (see Figs. 13 to 20). At the moment of lighting, 
the indicating needle I ought to be in a vertical 
position and pointing upwards ; the point ] which is 








plunged into the receiver to which it belongs is 
itself connected to the contact 1; each of the 
contacts 1, 2, 3, 4, 5, 6 is connected to the fixed 
portion of the clips on the bracket corresponding to 
the Ist, 2nd, 3rd, 4th, 5th, and 6th candles; the 
contact for the return wire from the bracket is con- 
nected to the stud C of the commutator, and the 
expansion contact is connected to stud D. This 
understood, we may observe what passes when one 
of the candles is nearly burnt out, ‘The expansion 
strip on becoming heated bends, and the outer end 
approaches the corresponding branch of the expan- 
sion star until it touches it. ‘The current arriving 
by the fixed part of the clip thus finds two passages 
opened for it, one by way of the candle, where it 
encounters a high resistance, and the other by the 
expanding strip and the star where the resistance is 
much less, ‘The greater part of the current is 
shunted through this latter path, passing also the 
stud D and the electro-magnet N, quitting it at 
S and going on to the contact A of the commutator 
along the ordinary return wire of the circuit. The 
current in passing through N magnetises the soft 
iron core and attracts the armature, which commu- 
nicates a rotating movement to the shaft and 
escapement mounted upon it, and consequently by 
means of the toothed wheel rotation through one- 
seventh of a revolution is imparted to the spindle 
carrying the arms. By reason of this motion the 
corresponding arm is lifted out of the mercury, and 
the arm 2 enters it; but the fixed portion of 
the clip 1 on the bracket being only in connexion 
with the expansion contact, on account of the 
position of the expansion strip, if the current 
ceases to pass by this clip it also ceases to pass 
through the electro-magnet, and flows through 
the second candle on the bracket, the arma- 
ture is no longer attracted, the escapement falls, 
and in doing so communicates a second rotating 
movement to the spindle carrying the arms, and 
the arm 2 is plunged deeper into the mercury. 
The same series of operations is performed with 
each shifting of the candles. As long as the circuit 
is closed, and, therefore, as long as the candle 
burns, the current passes through the electro- 
magnets O and P of the annunciator, attracting 
the armature G which exposes the blank portion of 
the indicator plate connected to it. The counter- 
weight I being clear of the column C, the circuit 
of the small battery is open, and the bell does not 
work. If, however, through the burning out of a 
candle, the current ceases to flow through the 
electro-magnets O and P, the armature G is no 
longer attracted, that portion of the plate carrying 
a number, is thrown into view, and the counter- 
weight T falling on the column C, closes the circuit, 
and sets the bell ringing. ‘The attendant is thus 
informed that a candle has burnt out on circuit 
No. 1. He then goes to the two-way commutator 
on this circuit, and makes contact with the key M, 
causing the current to flow through the electro- 
magnet M,, whence it passes by a special wire 
through the electro-magnet M, of the second 
commutator, and then to the last commutator of 
the circuit where the contact E, is connected to the 
contact R, inorder to utilise the ordinary return wire. 
(he current then passes through all the electro- 
magnets on the circuit, the armatures of which are 
all attracted; the succeeding arm is plunged into 
the mercury, and as soon as the key of the com- 
mutator L is pressed, the circuit is relighted. ‘This 
operation can be performed very rapidly. The 
essential point in regulating the quantity of mercury 
in each compartment of the receiver is, that when the 
first point is plunged into its compartment, and the 
electro-magnet attracts the armature, the point 1] 
ought to emerge, and arm 2 to enter its corre- 
sponding compartment, When the electro-magnet 
ceases to attract the armature, the arm 2 
should be more deeply immersed, but the arm 3 
ought to remain out of contact with the mercury 
in its respective compartment. If there be too much 
mercury in the compartment 1, at the moment when 
the magnet attracts the armature so that the arm 
| does not emerge and the arm 2 begins to enter, 
thecurrent would find two ways open to it : lst, it 
might pass by the electro-magnet, since the circuit 
would not have been broken on the fixed part of 
the clip No. 1; or 2nd, it might pass through candle 
No. 2, but the electro-magnet having a lower resist- 
ance than the candle, the current would pass 
through the magnet, and the candle would not be 
ignited. The contact R which is in communication 
with the last compartment of the receiver, is gene- 
rally employed to throw in a resistance equivalent 





to that of one candle, and when it is desired to cut 
out one bracket from the circuit, the 7th point is 
put into communication with the mercury of the 7th 
compartment, which corresponds to the required 
resistance. This operation is affected automatically 
after the last candle on the bracket is burnt out, and 
the resistance is made up of coils of galvanised iron 
wire. Fig. 21, on page 301, illustrates a complete 
circuit with automatic brackets; it is reproduce 
from a photograph of one of the exhibits at the 
Palais de Il’ Industrie. 

From the foregoing description it will have been 
seen that a group more or less numerous of Jabloch- 
koff candles can be fixed in brackets of comparatively 
simple construction. ‘These brackets are supported 
iu a circular frame, the upper part of which is 
recessed to carry a globe of opal glass which is 
capped with a coronet and cover plate. ‘The standard 
design is clearly shownjin Fig. 21. A saucer of opal 
glass rests upon the base of the bracket; it screens 
the clips and serves to catch the small sparks which 
are produed when a candle is being lighted. A 
number of different varieties are shown at the 
Exhibition. They are arranged as candelabras on 
consoles or swing mountings, with the conducting 
wires enclosed in the supporting arm. An arrange- 
ment especially adapted for lighting workshops is 
shown in Fig. 24. Fig. 24 is a very effective mode 
of mounting. Here the candle-holder is made so 
as to throw as little shadow as possible, and is fixed 
to a rod suspended from the ceiling; the globe, 
which is egg-shaped, is entirely closed below, and 
the coronet, which forms a finish to its upper part, 
serves as a balance weight, and rises when the globe 
is pulled down to expose the candle-holders for the 
renewal of the carbons. 

In concluding this article, we may make refer- 
ence to a special system of contacts for lights 
placed at a certain height, in such a manner that 
the apparatus can be drawn down within reach 
for cleaning the brackets and renewing the candles. 
The arrangement for distributing the current con- 
sists of two parts ; ihe upper and fixed portion P, 
Fig. 25, is furnished with a wooden support 
carrying at the centre a copper rod, correspond- 
ing to the return contact of the commutator. 
The movable portion P' is similar in form, and 
carries at the centre a copper sleeve, into which 
the fixed tube enters when the candle-holder 
is raised. This copper sleeve is placed into com- 
munication with the central contact of the bracket 
by a suitable contact ; the outer clips of the bracket 
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are placed into communication with the c 
strips ¢¢, by means of contacts and the slide 

placed around the rod DP, and intended to guide th 
strip ¢¢,. When the apparatus is raised these strips 
enter into the slides. ‘The rough sketch annexed 
explains the working of this very simple apparatus, 
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ALARMS AND INDICATORS AT THE 
PARIS ELECTRICAL EXHIBITION. 

Tue electric current from its instantaneous velo- 
city is well adapted either to convey tidings of an 
outbreak of fire to the post of succour or to warn 
the inhabitants of a house that the temperature of 
any particular room has alarmingly increased ; and 
consequently there have been a considerable number 
of electrical fire alarms devised. The casual nature 
of fires has, however, prevented their general 
adoption, and it is only in a comparatively few 
towns and buildings that we find a system of 
annunciators. Nevertheless, the time is approach- 
ing when every town of importance will have its 
complete plan of alarms, and all large buildings 
containing valuable property will be fitted up with 
local indicators to tell the watchman or the nearest 
fire brigade station of an outbreak of fire. 

There are a number of ingenious fire alarms both 
for streets and single houses in the Exposition of 
the Palais de l’Industrie, and of the former class 
perhaps the best is that of Mr. Edward Bright, of 
London, which has been adopted by the Metro- 
politan Board of Works for the London Fire 
Brigade service after a long trial. Fifteen street 
alarm posts have been planted in the City and 
Southwark districts for over a year now, and 
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upwards of fifty instantaneous calls have been made 
by them in that short time. The importance of 
such a system to the crowded City of _London, or 
any other large town, cannot be over estimated when 
we remember that a few minutes saved at the 
beginning of a fire may prevent a ruinous conflagra- 
tion and loss of life. ‘The principle applied by Mr. 
Bright is that of the ‘‘ Wheatstone balance,” where- 
with electricians are able to test the position of a 
fault in a submarine cable, and on hearing the 
alarm bell at the brigade station the officer in charge 
identifies the street alarm from which the warning 
was sent and thus locates the district of the fire. 
This he does in a very simple manner by inserting 
resistance into the balance until he compensates the 
resistance of the alarm circuit, just as a salesman 
weighs commodities. The street alarms or pillar 
posts are all joined on a single circuit, and the 
apparatus has the merit of simplicity. There is no 
clockwork about it, and it has recommended itself 
so well to Captain Shaw, that we understand a 
large number of additional posts are about to be 
set up in various parts of the metropolis. 

In the Swedish Section Messrs. Ericsson and 
Sons, mechanicians of Stockholm, exhibit a model 
apparatus for striking bells to announce fire in cities. 
In Sweden only the chief towns have houses built of 
stone or brick, the rest are usually of timber, and 
therefore a good system of fire alarms is particularly 
needful. Indeed, to fight the flames there is a 
small army of firemen in every city, for every able- 
bodied man between the ages of 15 and 55 years is 
compelled by Government to enlist in the brigade. 
Large water pipes and taps are provided in the 
streets, and a great number of fire engines are kept 
in readiness to take the road, In the smaller towns 
where brigade stations are not kept up, it is custo- 
mary to ring the church bell to call the men 
together, and the apparatus of Mr. Ericsson is 
designed to do this from the street alarm post by 
means of electricity, each impulse of current pro- 
ducing a stroke of the hammer on the bell. The 
hammer is counterweighted besides the bell, and 
thereforerequires only a small force to move it, Each 
push of the press-button sends a current, which 
only makes one stroke, however long the current is 
kept on, so that to repeat the stroke it is necessary 
to give repeated pressures to the button. ‘The plan 
is new, and has been favourably reported on ata 
congress of fire brigade officials heldin Upsala. Mr. 
Ericsson also arranges his alarm messages to go 
straight to the police or fire brigade stations and 
warn the officers there, but there is nothing novel 
in this application. 

The alarm of M. V. Bartelous, 1, Rue du Persil, 
Brussels, is intended to combine the domestic with 
the street alarm in such a way as to obviate the 
intervention of personal aid to call the station. In 
fact the fire is made to announce itself to the 
brigade, whether the people living in the house 
hear the indoor signal or not. It is clear that this 
aim on the inventor's part complicates the practical 
solution of the problem very greatly, and requires 
the house to be told as well as the district. M. 
Bartelous’s apparatus is ingenious, but its weak 
point consists in the danger that some of the 
domestic alarms may not operate. Personal agency 
is far more reliable than physical devices for telling 
the outbreak of a fire to a station, though in default 
of watchmen the latter are useful as annunciators to 
the inhabitants of a house or ship. The apparatus 
of M. Bartelous requires to undergo the test of 
practical experience. 

As regards the tell-tales in question for domestic 
use, there are a number in the Exhibition, but they 
all operate by the expansion of mercury, or com- 
pound metal bars completing an electric bell cir- 
cuit when a certain danger-temperature is reached, 
or by ringing the bell when a piece of fusible alloy 
or tallow is melted. ‘These are well-known devices 
and need not be detailed. Mr. E. Bright exhibits 
a specimen in which the contact is made by a metal 
bar or spring affected by the heat. Being only 
about the size of a pill-box, it has this advantage 
over larger and clumsier ones that it can be hid in 
the corner over’a ceiling without disfiguring a room. 
Moreover, it is cleaner than those which depend on 
the melting of a soft alloy or a piece of tallow, and 
it is part of its economy that it can be fitted to the 
same wires which answer for electric bells. 

The best alarm based on the fusing of metal at a 
low temperature is that of M. Bedolitre shown in 
the stall of the Minister of War. It consists of a 
Spring contact which is kept open by the interposi- 
tion of a small round bar of fusible alloy which 


melts at 53 deg. Cent. (127.4 deg. Fahr.). When- 
ever the temperature of the room where the alarm 
is placed rises to this point, therefore, the metal 
prop runs away and the spring makes contact, thereby 
ringing an electric bell. ‘The proportions of the alloy 
are cadmium, one part; tin, three; lead, six ; bis- 
muth, eight; mercury, four. An alloy fusible at 
68(deg. Cent. is composed of cadmium, one part ; 
tin, 24; lead, five ; bismuth, eight; mercury, one ; 
and when it is required to melt at 77.5 deg. Cent. 
(171.5 deg. Fahr.), the proportions are cadmium, one 
part; tin, three ; lead, six; bismuth, fourteen ; and 
no mercury, 

In the Belgian Section, the tallow alarm of M. L. 
Brasseur, Rue de Congrés, Brussels, is worthy of 
remark from the novel part played by the tallow. 
It is contained in a long narrow tin tube, which is 
placed side by side with a similar tube, which is left 
empty. The two tubes are connected together at 
both ends so as to form one compound bar, and 
owing to the presence of the tallow absorbing heat 
the empty tube expands most and drives the com- 
bined’ pair against a contact screw, just as if they 
formed a composite metal bar, 

There are two or three flood alarms in the Exhi- 
bition, for example, that of M. Chappuis, 17, Rue 
Lourmel, Paris, which consists simply of a small 
cork float enclosed in a little box open at the bottom 
and supported on a staff at the height required 
above the ordinary level of the water, or that of M. 
Grivolas, of Avignon, which is really a pluviometer 
intended to register the level of a river or reservoir 
in centimetres at any distance. It is composed of a 
zinc ball float, operating a transmitter which sends a 
current along a single line wire to the recorder. 

Of firedamp indicators we shall have occasion to 
speak another time, but we may mention here the 
new annunciator of Mr, Hubbard, exhibited in the 
American Section by Mr. C. Williams, of Boston, 
U.S.A., which announces the number of a hundred 
different hotel rooms by means of twenty wires. 


THE STORAGE OF ELECTRICITY. 
On Some Uses of Faure’s Accumulator in Connexion 
with Lighting by Electricity.* 
By Str WILLIAM THOMSON. 

Tue first and most obvious use of Faure’s accumulator 
was stated by the author to be the production of electric 
energy at the most convenient time, and to keep it in store 
until it could be most conveniently used ; but its largest 
use in electric lighting would be to allow steam or other 
motive power and the dynamo to work economically all 
day, or throughout the twenty-four hours where the cir- 
cumstances were such as to render that economical, and 
then storing up the energy so that it might be drawn upon 
when the light was required. There was also avery valu- 
able use of the accumulator in its application as an 
adjunct to the dynamo, in order to fulfil the first condition 
of giving greater regularity to the light-giving current and 
storing up an irregular surplus in such a manner that the 
stoppage of the engine would not stop the light, but only 
reduce it slightly, and so also that there would always be a 
good residue of two or three hours’ supply of full lighting 
power after the driving machine was stopped, or a supply 
of light for eight or ten hours for a diminished number of 
lamps. It was obvious that great economy and important 
practical results were to be obtained by the use of such a 
system, provided that the expense of the storing material 
and the magnitude and bulkiness of the apparatus that it 
involved were not prohibitory —were not such as run away 
with whatever gain there might be in the principle. The 
subject, Sir William rented was altogether in its infancy, 
and we must wait for fuller information, both as to its 
practical and its economic sides. So far as estimating 
electrical quantities was concerned, we must hold our 
hands until along with the incandescent lamps given us 
there was a statement that they would continue in action 
giving out so many candles’ power, approximately, when 
so many volts were applied te them, and during such and 
such a time. After some further remarks, Sir William 
proceeded to illustrate the two methods of applying the 
connecting dynamo machines as suited to the single circuit 
dynamo and as suited to the shunt dynamo, He exhibited 
an automatic instrament which he had designed and con- 
structed to break and make the circuits between the Faure 
battery and the dynamo, so as automatically to fulfil the 
condition described in the paper. The same instrument 
also guarded the coils of the dynamo from damage, and the 
accumulater battery from loss by the current flowing back, if 
at any moment the electromotive force of the dynamo flagged 
to such a degree as to be overpowered by the battery. 


PREVENTING THE FREEZING OF GAS 
APPARATUS.+ 

By Mr. D. B. Espuin, Forfar Corporation Gas Works. 

THE author, at the outset, desired to say that the contents 
of his paper could in no way lay claim to much originality, 
or anything approaching to scientific research. He, in 
common with his professional brethren, had in the past 
winter met with great difficulty in keeping the works and 
plant under his charge free from the effects of frost and low 
* Abstract of paper read in Section A, British Asso- 
ciation meeting, York. 




















_ t+ Abstract of paper read before the North British Asso- 
ciation of Gas Managers. 


temperature. The past winter, he remarked, was in some 
respects almost unique in the annals of the gas manufactur- 
ing industry, and the general public would never realise the 
difficulty of carrying on their work, every department of 
which was so susceptible to the influence of frost and low 
temperature ; and he said that his object in giving his winter 
experience was to form the mi wt for an interchange of 
opinion in that feature of the gas manager’s work. Every 
part of a gas works apparatus required the use of water, and 
the methods adopted by him to prevent the freezing of that 
fluid were detailed by him with the view of eliciting from the 
members present the experiences of similar circumstances, 
and he had no doubt that by the interchange of information 
something would be added to their knowledge. No more 
ready or effective agent to contend with low temperature 
could be applied than steam, and a steam coil and jet kept 
the scrubber at his works in all its working parts in 
excellent order. Steam was also applied to purifier lutes, 
and a method of preventing the freezing of the water in 
the lutes of telescopic gas-holders was described by Mz. 
Esplin and illustrated by two diagrams. To effect the 
desired end necessary for the free working of the inner and 
outer lifts, a -in. steam pipe of malleable iron was carried 
up alongside one of the guide standards of the gasholder to 
a height in line with the ring of the channel iron, forming 
the grip of the bottom lift when the gasholder was full. 
From this stand-pipe an urm was led with a loose joint, 
the other of which rested on the grip as above, this arm 
being long enough to remain on the ledge, although the 
bottom lift had grounded. A short piece and bend com- 
pleted the steam conduit, the bend dipping into the water 
of the lute being slightly turned in aside direction. When 
the steam was turned on it played into the water and kept 
it almost lukewarm. The movable projecting arm per- 
mitted the gasholder to go up and down, and at the same 
time keeping its position on the edge of the lute. Passing 
on to deal with the gas-distributing plant, Mr. Esplin 
described methods of clearing shallow mains and service 
pipes of ice by means of methylated spirit and Hulett’s 
air pump, which always had the desired effect. He recom- 
mended that all street lamps should be fitted up with 
wrought-iron tubing finished at the top with brass lever 
cock and regulator, no solder joints being permitted. The 
author next dealt with the effect of ice on meters, and said 
that were ordinary care exercised (1) to place meters in 
circumstances where they had something like a chance, not, 
as in many cases, in a cellar exposed to draughts, and (2) 
to cover them before winter set in, the gas consumer 
would be saved much trouble, and consequently would 
give the gas officials less todo. He had made experiments 
with non-freezing chemicals, such as methylated spirit, 
paraffin, glycerine, and lastly with magnesium chloride. 
After the severe tests during the depthof the winter, he 
found that one pound by weight of magnesium chloride 
put into the water contained in a three-light wet meter 
effectually withstood the lowest temperature. The meter 
containing the solution worked quite freely, whereas 
another meter into which he had put a solution of glycerine, 
containing three-quarters of a pound of that substance in 
seven quarts of water, was sticking fast. On July 19, 
he emptied out the magnesium chloride solution and found 
that there had been no evaporation of the liquid, and on 
taking the meter to pieces he found that there was no 
trace of any corrosion whatever on the inner surface of 
the metal plates. Reviewing the whole question of the 
difficulty with meters and internal household gas fittings, 
his experience had led him to recommend, where practi- 
cable, that all meters, wet or dry, should be placed beside 
mutual gables, that is to say, near the dividing walls or 
partitions of properties, instead of the outside walls; and 
gas companies’ officials should have a voice in deciding upon 
the position of both meters and fittings. He would not, 
by taking the control over the work, transfer the respon- 
sibility of defects from the gas fitter, but by showing to 
the householder or proprietor that the recommendation of 
the gas works’ officials tended to make a good job and 
greatiy prevented inconvenience during the season when 
gas was most in request. 





UNIVERSITY COLLEGE, Bristot.—The calendar for 
the sixth session of University College, Bristol, has just 
been received. It shows a course of lectures extending 
over all or nearly all the chief branches of a liberal and 
scientific education. Special attention has been paid to 
its chemical and engineering departments. Each of them 
in its own way combines theoretical with practical instruc- 
tion. Inthe former laboratory work both in the day and 
evening supplements the instruction given by general and 
technical lectures. And in connexion with the latter, 
arrangements are made by which students attend lectures 
at the college during the six winter months of the year, 
and gain their practical experience during the summer 
months, when they work as articled pupils in the offices and 
workshops of leading engineering firms of the neighbour- 
hood. The instruction in experimental physics is kept 
abreast of the rapidly increasing requirements of the age : 
and in this subject as well asin geology special provision 
is made for the wants of the engineering students. In 
other subjects the instruction given is such as to meet the 
wants of all those of either sex above the ordinary school 
age who desire that higher education which gives new 
powers of useful action and new capacities for healthy 
enjoyment. Many of the students are no doubt preparing 
to be teachers themselves, and the calendar mentions that 
teachers are among those for whose special wants the 
evening classes have been instituted. The growth of Bristol 
in moral, mental, and material wealth must be much pro- 
moted by an institution which gives, as this does, instruc- 
tion to over 500 men and women. It is to be regretted 
that the college has no foundation; but the liberality of 
citizens of Bristol, aided by that of the Clothworkers’ Com- 








pany of London, and of Balliol and New Colleges, Oxford, 
has brought it to its present position, and will we trust 
keep it there. 
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In two recent numbers, namely, those of August 26th, 
and the 9th inst, we published two-page engravings 
showing respectively a side elevation and end views of 
the Cornish pumping engine at the Selly Oak pumping 
station of the Birmingham Corporation Water Works. 
This week we complete our series of illustrations of this 
engine by giving another two-page plate, together with 
engravings on the present and opposite pages. In the 
illustrations which we this week publish, Figs. 1 and 2 in 
our two-page engraving show respectively a plan an 
vertical section of the surface condenser. Figs. 3, 4, and 
5 are enlarged views, showing the fixing of the con- 
denser tubes; Fig. 6 is a front view of the nozzle to 
which the connexion to the air pump is made; Figs. 7, 
8, 9, and 10 are views of the beam; Figs. 11 to 15 show 
details of one of the main centre bearings; and Figs. 16 








to 29 are details of the columns supporting the entabla- 
ture. On the present page, Figs. 30 to 32 show the 
double-acting foree pump: Fig. 33 shows the barrel and 
bucket of the lift pump, and Fig. 34 the suction valve of 
the lift pump. On the opposite page Fig. 35 represents 
one of the valve boxes of the force pump, while Figs. 36, 
37, and 38 show the arrangement of the pumps in the 
well. 

The engine at Selly Oak was constructed by Messrs. 
James Watt and Co., of Soho, Birmingham, under the 
direction of Mr. J. W. Gray, the engineer to the Birming- 
ham Corporation Water Works, to whom we are indebted 
for the use of the drawings we reproduce, The engine 
has a 60 in. cylinder, and works with an average stroke 
of 11 ft., the arrangement of valves and valve gear being 
of the regular Cornish type. The speed at present aver- 





ages 6 strokes per minute, the demands upon the Selly 
Oak pumping station not yet requiring the engine to be 
worked up to anything like its full power. 

The construction of the surface condenser with which 
the engine is fitted is clearly shown by Figs. ] and 2, 
which we publish this week, while its position with 
regard to the engine is shown by the general view given 
in our number of August 26th. From this latter view 
it will be seen that the condenser is placed in the well 
into which the lift pump delivers, and from which the 
force pump draws, so that it is exposed to all the water 
raised by the engine. The same view also shows the 
connexion between the condenser and the air-pump, the 
latter, which is situated in the main pump chamber, 
being single-acting, and being 22 in. in diameter with 
4ft. lin. stroke. Referring to Figs. 1 and 2 now pub- 
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lished it will be seen that the surface condenser consists 
of upper and lower chambers connected by 250 wrought- 
iron tubes 2} in.in diameter outside and 2} in. inside, 
these tubes being 6 ft. 63 in. long over all, or 6 ft. 3 in. 
long between tubeplates. Between the two tubeplates the 
tubes are freely exposed to the water in the well, the 
upper and lower chambers being held at the proper 


distance apart by 18 wrought-iron stay bolts arranged as | 
The tubeplates are 1} in. thick and the tubes | 


shown. 
are screwed with a fine thread at each end, the lower 
ends being screwed into the bottom tubeplate, while the 
upper end of each tube receives a brass nut, which is 
tightened down on an india-rubber ring placed around 
the tube in a recess in the tubeplate as shown in Fig. 4. 
A faced brass washer is interposed between each nut and 
the india-rubber ring as shown. The condenser tubes 
expose an external surface of 1023 square feet. 

The beam, or main lever, as it is called in Cornish 
practice, is of cast iron, and is shown by Figs. 7, 8, 9, 
and 10. It is 32 ft. 64 in. long between end centres, the 
arms being unequal as shown by our illustrations, on 
which the point of attachments of the pumps, &c., are 
clearly indicated, as are also the details of the beam 
generally. ‘The gudgecns for the cylinder, force pump, 
and well pump have each bearings 7 in, in diameter and 
8 in. long, while the air-pump and plug-rod gudgeons 
have bearings 43 in. long by 4} in. in diameter. The 
bearings of the main centre are 12 in. in diameter and 
17 in. long; the pedestals, the details of which are 
neatly worked out, are shown by Figs. 11 to 15. 

The general design and constructive details of the 
columns which support the entablature are so clearly 
shown by Figs. 16 to 29 that any description of them 
will be unnecessary. We may remark, however, that 
the columns look very well in execution. 

The engine works two pumps, namely, a single-acting 
liftpump 20 in. in diameter with 10 ft. stroke anda 
double-acting force pump 17 in. in diameter with 7 ft. 
stroke, The lift pump, which is coupled to the outer end 











ie y 
“Fig ot Pig 3h 


| of the beam, is situated near the bottom of the well as 
| indicated in Fig. 36, the lift from well to surface being 

144 ft. The well communicates with two tunnels, one 
| leading towards the east being 54 yards long, while the 
| second extends westward for a distance of 277 yards, and 
has a branch to the north 107 yards in length, 
| Figs. 33 and 34 show respectively sections of the left 
pump barrel and bucket, and of the suction valve. The 
bucket is packed with a gutta-percha ring @ in. thick, 
Mr. Gray finding these rings preferable to cupped-leathers 
or other packing. The pump vaives are of the pattern 
introduced, we believe, by the late Mr. Morris, of the 
Kent Water Works. They consist of a series of india- 
rubber rings ? in. thick clipped by their lower edges 
around cylindrical cast-iron seatings, these seatings 
being perforated with gin. holes placed at 1} in. pitch. 
In the case of the pump with which we are now dealing, 
both the bucket and suction valves have four seatings 
respectively 16 in., 14 in., 12 in., and 10 in, in diameter, 
each seating being pierced with four tiers of holes. The 
lift pump delivers over a bell-mouth at the upper end of 
the delivery pipe, a short distance above the engine-room 
floor, the water being caught in a suitable receptacle and 
flowing thence down into the well from which the force 
pump draws and in which the condenser is situated. 

The force pump, which is double-acting, is shown in 
detail by Fig. 30, on page 304, while Fig, 35, annexed, 
shows one of the valve boxes to a larger scale. The 
piston is packed with two gutta-percha cupped rings 
as shown. The pump valves are of the same type as 
those used for the lift-pump, but the seatings are 2 in. 
larger in diameter. The valves are all very readily 
accessible. The head against the foree pump works, 
from surface to top of stand-pipe, is 220 ft., making a 
total lift effected by the engine of 364 ft. 

The engine is worked with steam at 35 lb. pressure 
supplied by Root’s boilers fitted with Knap’s mecha- 
nical stoker. We illustrated the boilers at the Selly 
Oak Station, on pages 266 and 267 of our thirtieth 





volume, and we need not therefore enter in details of 
them here. The engine we have been describing is con- 
tained in a substantial engine-house of handsome design, 
and the whole arrangements have been exceedingly well 
carried out, Mr. Gray having evidently bestowed much 
care on all matters of detail. 








RAISING WATER AND EXHAUSTING AIR. 


WE lately noticed (see page 16 of the present volume) a 
new apparatus for elevating water devised by M. Felix de 
Romilly, of Paris. The arrangement formed the subject 
of two papers read by M. de Romilly before the Academy 
of Sciences in Paris, one of these papers dealing with the 
water-raising apparatus above mentioned and the other 
with arrangements for exhausting air, and we have pieasure 
in publishing a translation of these communications : 

** Rotary machines for raising water have been employed 
fora very long time; all of them consist generally of a 
fixed cylinder, in which a number of vanes rotate, centri- 
fugal force being the lifting agent. The Gwynne, and 
later the Girard, pumps are the best examples of this class 
of apparatus. The Girard pump raises water to a height 
of 131 ft., which is I think the greatest elevation that has 
been obtained with this class of machine. The apparatus 
I propose is very simple in construction, and the height 
just named can be far surpassed by it, a model having given 
an elevation of 492 ft. when driven by hand. The 
apparatus is designed on entirely new principles and 
it is the exterior that is put in motion. It consists 
essentially of two parts: 1. A turbine, a_ simple 
cylinder without any vanes; and 2, a fixed pipe. We will 
take one form as an example, as shown in Fig. 1, where 
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Fie. 1. 


the turbine A is a flat hollow cylinder with the top and 
bottom parallel. The base Bis fast on a vertical axis. The 
top D has a large circular and concentric opening through 
which the shaft C passes. The fixed tube consists of two 
parts: a rising muin H, which leads to the level to which 
the water is to be raised, and a lower tube E which runs 
parallel to the shaft C, and then turns and enters the turbine 
A. The curved part of the pipe which lies below the level of 
the water in the turbine is of the form shown in Fig. 2, 





Fig. 3. 


and presents its open mouth P to the current set up in the 


Fia. 2. 


turbine. From this inlet the tube increases in section by a 
cone of 5 deg. or 6 deg. and curved until it becomes the 
size of the rising main. Fig. 3 is a section of the mouth- 
piece. ‘The apparatus is worked as follows : The turbine is 
caused to revolve, and the water by centrifugal force is 
made to form an annulus around the inner side. The 
opening P is presented normally to the current thus pro- 
duced, und thus receives the water tangentially. The water 
rises in the tube to a height corresponding to the speed, and 
increasing as the square of the speed. Such is the appa- 
ratus in its general form. It can raise water to great 
heights, and the resistance of the material employed to 
centrifugal force is the only limit to the speed of the 
turbine. In the arrangement shown by Fig. 1, the water 
to be lifted is dsltewed into the turbine by the tube S. 
But two other cases may present themselves: 1. The 
turbine may be placed at the same level to which it 
is desired to raise the water. 2. It may be placed at 
an intermediate height. In the first case, the turbine 
would be situated as in Fig. 4. This case involves 
some modification. Instead of raising the water it is 
delivered at its full speed towards the lower level by the 
pipe H, and the water acquires the speed given by the turbine 
| plus that due to its fall. The lower end of the descending 
tube terminates by the cone L, whence the water issues in 
!a jet. Opposite this jet is the orifice G having a larger 
, cross section than that of L.. This mouthpiece, which is a 
‘ cone of about 6 deg., is the termination of a rising tube E. 
; The mouthpiece of the tube E is of the form shown at F, 
and encloses the ejector L. This portion of the apparatus 
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is placed in the reservoir below the water level. By this 
system the vis viva of the projected jet cannot be pre- 
served; but the quantity of movement is preserved if a 
distance is maintained between the two orifices of about 
four times the diameter of the receiving orifice. This is, 
according to experiment, the same distance that is required 

















Fig. 4. 


for inducing air. But here, on the contrary to what takes 
place with air, the enveloping tube is necessary, and gives 
a result that could not be obtained with the orifices placed 
freely opposite to each other. As the water is lifted a part 
is discharged at the desired height, and the remainder 
flows into the turbine to maintain the action of the appa- 
ratus. The quantity of water induced by the jet cannot 
be calculated from the velocity of the jet discharged into 
the air. The water in the reservoir is not actually at rest 
Lut only apparently so, and the water jet and the water in 
the reservoir should be regarded as having a relative 
inverse movement one to the other, and the quantity of 
water raised is less than is given by calculation for a free 
jet. This deficit is snpplemented by a smaller expenditure 
of water from the turbine. This fact may be tested by 
experiment in employing instead of a turbine a high reser- 
voir, the discharge from which is recorded. This new method 
of raising water may be effected with any kind of pump, 
and it should find an especially useful application in mines 
where it is desirable to have the pumps in an upper level. 

‘* If the turbine be placed in an intermediate position, both 
methods already described are employed. The turbine | 
receives the who-e of the water lifted, and forces it into the 
rising tube which is branched, one portion falling to supply 
the jet below, and the other rising to the upper level. If 
the turbine be placed nearer the lower than the upper 
level in order not to lose too much v/s viva, two turbines 
of different size may be employed mounted on the same 
shaft. It is very important that the Inbrication should be 
more certain and more liberal as the speed of the turbine 
rests. A method of securing this is shown in Fig. 1 where 
two small turbines R R' are mounted on the shaft, each of 
them enclosing one of the bearings of the shaft. The oil 
is led from the small turbines into the hollow screws form- 


ing the bearings by a tube from the end of the shaft, | 


which by its rotation throws the oil into the small turbines 
whence it returns through the hollow shaft, thus circulat- 
ing constantly. The circuit of each small tube includes a 
glass reservoir L L! in which the movement of the oil can be 
observed. 

‘**In its rapid revolution the turbine, unless means are 
taken to prevent it, allows some water to escape. This 


patey Raph ae: li snd | 
may be prevented by a band parallel to the cylinder — leury, which has been attempted unsucces-fully with the 


and attached to the intake in the turbine (see IV., Figs. 


und 3) or by forming a rib A, Fig. 5, on the top of the | 


turbine being the eighth of a circle, the tangents being 
directed towards the interior cylindrical side. A fixed 
plate B, Fig. 5, covers the open part of the turbine, its 
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edge corresponding to that of the rib from which it is sepa- 
rated by a narrow interval. The shaft passes through this 
cover without touching it and two openings are formed for | 
the passage of the ascending and descending main. The | 
tubes as well as the cover are fixed to the frame of the | 
turbine ; the cover is made in two pieces for convenience of 
fixing. By this arrangement there is no escape of water. 
‘In this short description I have been obliged to omit 


many details, but what I have said will give a sufficiently 
clear idea of the principles of the apparatus. It will be 
seen moreover that the arrangement described involves 
less passive resistance than direct acting or rotary pumps. 
In the one the friction of the piston, and in the other the 
water against the fixed side of the cylinder, create resist- 
ances which do not exist in a machine in which the water 
it set in motion by the movement of the enclosing vessel, 
the only resistance being due to the mouthpiece of the 
rising pipe, whicb is formed so as to offer the least possible 
check to the water. This can be shown by imparting toa 
hand-driven apparatus a speed necessary to raise water to 
a height of 65 ft., and then suddenly ceasing to apply the 
force. The turbine will continue nevertheless to make 
1000 revolutions, care being taken to maintain within it 
the proper quantity of water. It may be said that the 
same result would be obtained in any machine with a suffi- 
ciently heavy flywheel; but in this apparatus the useful 
part is pressing on the edge of the liquid cylinder, which 
represents the flywheel. ‘To make a fair comparison, it is 
necessary to suppose the piston of a pump setting up fric- 
tion against the flywheel, as in its cylinder; under such 
condition the machine would be stopped almost imme- 
diately.”’ 

The following is a translation of M. de Romilly’s second 

paper : 
**' The two pneumatic apparatus which I submit to the 
Academy of Sciences are hydraulic apparatus, and they 
have the characteristic in common of inducing air by a 
current of water, but they differ entirely in their form 
and mode of action. 

“1. The ‘ Pnéole.’ The principle of this apparatus is as 
follows : Ifa jet of water is allowed to fall on the surface 
of a mass of water in repose air is dragged down into the 
water in bubbles more or less numerous, the bubbles imme- 
diately rising to the surface. But if this surface be placed 
above the level of the jet, the babbles once produced do not 
return to their original level. This is the principle which 
is carried out as follows: By any suitable means a water 
jet is propelled, and for ease in explanation it may be 
assumed that any turbine of which a description was 
lately given to the Academy, is employed as shown in Fig. 6. 
The jet projected from below by a circular nozzle A. 
Above it at some distance, concentrically and normally to 
the orifice. is placed afsecond and larger orifice B, into which 
the jet discharges. This upper nozzle is conical, the 
diameter increasing until it is equal to that of a short 
ascending tube with which it is connected. The cone is 
first filled by the water projected from the jet, and above 
it is a liquid mass which the force of the jet prevents from 
falling. The jet carries with it a considerable amount of 
air which escapes above, either into the atmosphere or in 
a suitable receiver. A tube E branches laterally from the 
upper tube and returns the fluid raised to the turbine 
which maintains a constant circulation. On account of 
the velocity of the current the upper tube may be curved 
and employed to collect the liquid and air in the turbine 
where the separation can take place. The jet and two orifices 
are contained in a small chamber H communicating by a 
tabe with the recipient to be exhausted. This apparatus must 
not be confounded with the ‘trompe,’ the two apparatus 
differing in the principles upon which they work. In the 
‘ trompe’ the two orifices have almost the same diameter, 
and the water is applied on the side of the receiving tube, 
closed with a very long cone, and it is the adherence of the 
water that determines the influx of air. If my apparatus 
were inverted the upper orifice would not act as a 
‘trompe,’ because the jet would pass freely, the diameter 
being too large for the adherence to the side to take place. 
he apparatus acts entirely by induction in a liquid mass. 
similar effect can be obtained by inverting the ‘ trompe,’ 
but in such a case there would exist uselessly the slight 
difference in diameter. There would then be the mainte- 
nance of a mass of water above the jet, which would consti- 
tute the difference between the two apparatus. The 
following are the advantages of the new arrangement: 1. 
When it is in operation it is not affected by being placed 
in communication with the atmosphere or any large recep- 
tacle that has to be exhausted, whereas with the ‘ trompe’ 
an interruption under similar conditions occurs. 2. The 
chief advantage isthat a vacuum can be made with mer- 


‘trompe.’ The apparatus may also be employed for 
transferring gases from one receiver to another. 

‘* The second apparatus for producing a vacuum I call 
the ‘spirelle.’ It is immersed in the liquid, water, or mer- 
eury circulating in the turbine, or in any other suitable 
current. It consists simply of a slot made in a tube sealed 
at the end within the turbine. This slot must fulfil cer- 
tain conditions. It should be radial to the turbine, or be 
parallel to a generatrix of the cylinder. The edge of the 
slot over which the liquid passes first should be higher than 
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the other by a few tenths of a millimetre, so as to forma 


small cataract. As to the planes of the two surfaces 
leading to the slot, the fluid approaching the latter should 
traverse a level or slightly rising surface, and on the other 
side of the slot a falling surface. The outer end of the 
tube is connected to the vessel to be exhausted. The form 
of the spirelle may be very varied, two samples are given. 
In Fig. 7 the end of the tube is made flat at B, somewhat 
like a blade with a double edge cutting the current. The 
slot is straight, and is placed in the middle of the vane. 








A second form is that shown in Fig. 8. Here a cone is 
fixed in front of the orifice covering it, and extending a 
little beyond its base, thus forming a cirealur opening, the 
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Fig. 8, 
point of the cone being presented to the current. The 
form of an ellipsoid, very much flattened in the line of 
least resistance, may be given to the apparatus. The 
‘ spirelle,’ like the ‘pnéole,’ may be operated with 
mercury.” 
A NEW SCREW GAUGE. 
On a New Screw Gauge for Electrical Apparatus.* 
By W. H. Preece, F.R.S. 

Ir is very desirable to establish a gauge for the mann. 
facture of the various small screws used in the construc- 
tion of telegraphic and electrical apparatus. Whitworth’s 
standard gauge for watch and instrument makers has not 
been accepted. Sir Joseph Whitworth in England, and 
the Franklin Institute in America, have Jone this for the 
bolts and screws used in millwork and engineering gene- 
rally ; but no one has extended either system to the finer 
work used in those numerous practical applications of elec- 
tricity that are now becoming so important. Gauges and 
screw plates are now as numerous as the makers engaged 
in the trade. Nettlefold’s sizes of screws are perhaps those 
best known, but they are worked to a special gauge, start- 
ing from a diameter of 0.5in., which is numbered 32, and 
which has no known relation to any other gauge used in 
telegraphy. The microscopical gauge is confined entirely to 
microscopes. ‘There is, in fact, no fixed pitch, no form of 
thread, no recognised number of threads per inch, no 
gauge based on practice and experience. Hence, inter- 
changeability for repairs is impossible, and the difficulty 
of applying for materials from abroad becomes very great. 
Screws are now generally supplied as ‘‘ per pattern.” 
Joseph Whitworth has remedied these defects in the larger 
forms of machinery, and at the present moment there is 
not a ship in Her Majesty’s Navy which is not supplied with 
the same screws and the same threads. Many large engi- 
neering works, such as those at Crewe, are in the same 
happy condition. Sir Joseph Whitworth carried his pro- 
posed standards for taps and dies to .100 in. diameter, 
having 48 threads per inch, but his gauge has not come into 
general use for sizes less than .250 in. in diameter. I have 
placed myself in communication with most of the principal 
electrical apparatus manofacturers in England, and they 
have not only expressed their willingness to accept a well- 
considered gauge, but have concurred in the view [ have 
indicated of the present unsatisfactory condition of the 
question. 

It fortunately happens that, from the point where Sir 
Joseph Whitworth and the Franklin Institute start in one 
direction, we can move in the opposite direction, so that 
not only can the two gauges be made continuous, bat, 
thongh necessarily d fferent in their applications, they can 
really be made uniform in their character. Indeed, the 
Whitworth gauge might itself with slight modification be 
extended. 

It is only necessary for us to consider angular threads, 
square threads do not enter into sach small work. 

The Whitworth gauge specifies that the pitch of angular 
threads shall be equal tothe depth, which involves an angle 
of 55 deg., and that the top and bottom shall be rounded 
off to one-sixth of the depth. 

Screws of a diameter of jin. (or No. 4in the B. W. G.) 
have 20 threads to the inch. This is the starting-point of 
the American gauge, and both deal with increasing dia- 
meters. I propose to start from the same point, but to 
work in the opposite direction, dealing with diminishing 
diameters. Thus, my starting-point is No. 4 centimetre 
gauge (=.251 in. diameter), having 20 threads to the inch. 

The exchange of apparatus between this and Continental 
countries is now sogeneral that the adoption of the French 
decimal-metrical system is well worth serious considera- 
tion. This is felt so much that in nearly every table of 
wire gauges, the dimensions both in parts of inches and 
metres are given. The adoption of the metre as the unit 
length would secure adoption of the gauge abroad. The 
use of the inch as unit leaves us in that singular insular 
position to which Sir William Thomson pointedly referred 
in Section A, the other day. 

There are two dimensions besides the form and nomen- 
clature to be considered, namely, the diameter of the screw 
and the number of threads per unit length. I suggest that 
the nomenclature be that of the wire gauge. For the first 
dimension we might adopt a special number, as is done in 
the trade now, or we may take the same number for the 
screw and its diameter in mils or in millimetres; or as I 
propose, we should adopt the new centimetre gange recom- 
mended for adoption by the committee of the Socicty of 
Telegraph Engineers (December, 1879). For the second 
dimension I propose to take the fifth multiple of the num- 
ber of the screw in the new centimetre gauge as a factor. 
Thus, No. 5 screw will have 25 threads to the inch and its 
diameter will be .225 in. No. 8 screw will have 40 threads 
to the inch, and its diameter will be .161 in., and so on, as 
shown in the accompanying Table, which embraces nearly 
all the screws now in use. In all other gauges the num- 
ber of threads per inch is perfectly arbitrary; in fact at 
present, even with the same gauge and the same kind of 
screw, the number of threads per inch varies. Thus, if 
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there is any value in my suggestion we would have a simple 
nomenclature and a fixed gauge based on that 7 
adopted for wires and plates and easily remembered. 
The character of the thread recommended by me for con- 
sideration has been carefully prepared with existing threads 
and due regard has been paid to the essential requisites of 
strength, durability, and friction ; but in the opinion of 
some the depth of the thread is too deep in proportion to 
the diameter of the screw. In the small screws used for 
telegraphic and electrical purposes we need not consider 
the difference of metals employed. 

There can be no doubt that a recognised gauge, baptised 
with a distinctive name, based on a simple method and 
easily remembered, and supplied by such a house as that of 
Whitworth, would soon take root and be generally accepted 
if stamped with the requisite authority. I submit that the 
subject be referred to a committee of this section for con- 
sideration and examination, so that a new gauge may be 
recommended for adoption with all the authority of the 
British Association. 


Proposed Telegraph Screw Gauge. 


Threads per Inch. 





Gauge. Diameter. 
—— lelegraph 
in. millimetres. 
4 20 20 252 | 64 
" » « { 25 .225 §.7 
6 if 7# 4) 30 201 5.1 
7 35 .180 46 
8 32 ) 161 4.1 
9 a 15 144 3.7 
10 i) 50 129 3.3 
12 48 60 .103 2.6 
14 ws 70 082 2.1 
16 ins 80 066 1.7 
18 ‘ai 90 .053 1.34 
20 “a 100 042 1.07 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Staveley Coal and Iron Company, Limited. — The 
annual meeting of the shareholders of the Staveley Coal 
and Iron Company, Limited, has been held at the Royal 
Victoria Station Hotel, Sheffield, the chairman of the 
company (Mr. Charles Markham) presiding. The report 
and statement of accounts which have been issued to the 
shareholders were confirmed. It recommended a dividend 
of 2l. per share on the A aad C shares, and 6s. 8d. on the 
Band D shares. An interim dividend was paid in February 
last. The directors in the report stated that they consider 
the financial results of the year’s working highly satisfac- 
tory, notwithstanding the severe competition in the coal 
and iron trades during the year. 


Improvements at York.—Captain Hildyard, one of the 
inspectors of the Local Government Board, bas attended at 
the Guildhall, York, for the purpose of inquiring into the 
application of the York Corporation for authority to 
borrow a sum of 20,0001. for street improvements, &c. 
The inspector, who bad previously inspected the improve- 
ments effected, and seen copies of plans of those contem- 
plated, went into minute details with regard to the expen- 
diture, receiving answers both from the towa clerk and 
city surveyor. The inquiry then terminated. 

Proposed New Railway from Bradford to Barnsley.— 
It is stated that a movement is on foot for applying to 
Parliament next session for the construction of a new and 
independent line from Barnsley to Bradford, with branches 
to other places. The proposed line, when constructed, 
will run by Gawber, Barugh, Cawthorne, Clayton, West, 
Thornhill, and Dewsbury, and up the Spen Valley to 
Bradford. The proposed line is to be known as the Brad- 
ford, Batley, Barnsley, and Spen Valley District Railway, 
and the prospectus which is issued shows that it is intended 
to commence with the Shipley branch of the Midland Rail- 
way, and after reaching Bainsley will join the high level 
railway of the Cudworth branch at the Court House 
Station. Two other branches in connexion with the Spen 
Valley scheme are also contemplated. 


The Leeds Borough Engineer.—On Friday afternoon a 
meeting of the special committee appointed to select suit- 
able candidates to fill the post of borough engineer, vacant 
by the death of Mr. Morant, was held. The whole of the 
six selected candidates, whose names have already been 
published, appeared before the committee, and it was 
decided that these gentlemen should all appear at the 
council meeting to be held next Thursday, when the final 
selection will be made. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
. MIpDDLKEsBROUGH, Wednesday. 
The Cleveland Iron Market.—Yesterday there was a 
good attendance on ’Change at Middlesbrough, and more 
than the usual interest was manifested in the proceedings. 
Messrs. Connal and Co., the warrant storekeepers here, 
had in stock 186,497 tons, which is an increase of 170 tons 
since last Tuesday. In Glasgow they hold a stock of 
585,052 tons. Owing to the proposal to reduce the total 
production of pig iron in Scotland and Cleveland, the 
market was firmer, and No. 3 was quoted 40s. per ton, or 
1s. more than it was last week. 


The Finished Iron Trade.—Throughout the North of 


England there is great activity in the finished iron trade. 
The mills and furnaces are kept fully in operation, and the 
output is large. Prices have been advanced 5s. per ton, 
and are now based on ¢l. 5s. being paid for ship plates. 


The Proposed Reduction in the Make of Pig Iron.— 
Deputations from the ironmasters of Scotland and Cleve- 
land met at Carlisle on Monday, and discussed the pro- 
posal to reduce the production of pig iron in each place. 
Ultimately they agreed to recommend a reduction of 12} 
per cent. in the total make in each district. In Cleveland 
there are 166 blast furnaces, 117 of which are in operation, 
and 85 of these are in the Middlesbrough district. It will 
thus be seen that such a large reduction as that proposed 
would interfere very much with industrial operations in 
this district. To-morrow (lhursday) a meeting of the Cleve- 
land ironmasters will be held to discuss the recommenda- 
tion. Merchants believe that if any restriction is agreed 
to, the arrangement will be of short duration. 


The Steel Trade.—Week by week this new industry is 
extending. The Erimus Works, at Middlesbrough, are in 
operation and have orders in hand to last for some time. 
The Roseberry Works are busy, and at Eston Messrs. 
Bolckow, Vaughan, and Co. are turning out enormous 
quantities of steel. During one shift last week, the pro- 
duction reached 500 tons of steel rails. This is at the rate 
of 6000 tons per week. 


Engineers and Shipbuilders.—Both these branches of 
industry are well occupied. At many of the engineering 
establishments nightwork is necessary, and at the ship- 
yards there is greater briskness than ever. 


The Coal and Coke Trades.—The demand for all kinds 
of fuel is better, and prices are improving. 


The Cleveland Miners and the Wages Question.—The 
ironstone miners having given notice to terminate the pre- 
sent sliding scale for the regulation of their wages, the 
question as to the best mode of arranging differences 
between masters and men is being fully discussed. There 
is a strong feeling amongst the miners to adhere to some 
sliding scale rather than adopt arbitration. 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The tone of the pig-iron 
warrant market was somewhat irregular on Thursday, 
but there was a large amount of business done at prices 
ranging from 49s. 3d. to 49s. 104d. cash, but coming back 
to 48s. 103d. at the close of the market. The market 
opened on Friday morning with a large amount of busi- 
ness again done at 493. 14d. to 493. 7jd. cash, and at 
49s. 3d. to 49s. 9d. one month, and the close was sellers 
at 49s. 74d. cash and 49s. 9d. one month, buyers offering 
ld. per ton less. ‘There were transactions in the sfter- 
noon at 493. 6d. to 49s. 9d. one month, also at 493. 5d. to 
49s, 8d. cash, and the close of the market was buyers offer- 
ing 49s. 8d. cash and 49s. 9}d. one month, and sellers 
asking 1d. more per ton. It was announced in the morn- 
ing that ,it had been resolved that a deputation of the 
Cleveland ,ironmasters should meet a number of the 
Scotch ironmasters at Carlisle on Monday, for the pur- 
poze of discussing the propriety of blowing out a number 
of the blast furnaces in both districts. Carlisle was 
selected as being about midway between the two districts. 
The warrant market was rather excited on Monday morn- 
ing, and a considerable amount of business was done at 
50s. down to 493. 94d. cash, and at 50s. 1}d. down to 
49s. 114d. one month, the closing prices at noon being 
49s. 9d. cash and 493. 10}d. one month, and sellers asking 
ld. higher. Business was done in the afternoon at 
50s. 14d. to 49s. 8}d. one month, and at 49s. 10}d. down 
to 49s. 64d. cash, the market closing with buyers at 
493. 7d. cash and 49s. 8d. one month, and sellers asking 
ld. per ton more. A good business was done. A consider- 
able amount of excitement was apparent in the market 
yesterday, as a consequence of the recommendation agreed 
upon at the conference of the ironmasters held at Carlisle on 
Monday, which was that in both districts the furnaces should 
be blown out to the extent of 124 per cent., instead of 20 per 
cent., as was the wish of the trade in Scotland. Of course, 
neither of the deputations had authority to commit their 
constituents to the terms of the resolution, which was only 
a recommendation. At both the forenoon and afternoon 
meetings of the iron brokers and merchants there was a 
large amount of business done, and the tone up to the close 
of the market was very strong. ‘There were transactions in 
the forenoon at rates ranging up to 50s. 9d. one month, and 
at from 49s. 11d. up to 50s. 7d. cash, the close being sellers 
at 50s. 9d. one month and 50s. 7d. cash, buyers offering 
1d. per ton less. Business was done in the afternoon at 
50s. 6d. to 51s. cash and one month, and there were sellers 
at the close at 50s. 10jd. cash and 51s. one month, and 
buyers offering 14d. per ton less. ‘This forenoon the 
quotations were 51s. 3d. to 50s. 10d. one month, and 51s. 
and 50s. 9d. cash, the close being sellers at 50s. 9d. cash 
and 50s. 10d. one month, and buyers 1d. less. There was 
but little business done, both buyers and sellers being dis- 
posed to await the result of the meetings of the Scotch 
and Cleveland ironmasters, at which the recommendation 
of the Carlisle conference will be disposed of before entering 
upon further engagements. The Middlesbrough ironmasters 
will meet to-morrow, and the Scotch on Friday. The after- 
noon market was excited, with business done at 50s. 9d. down 
to 49s. 3d. cash, and towards the close there were sellers at 
49s. 9d. cash and 49s. 103d. one month, buyers offering lid. 
per ton less. ‘The advance in prices indicated in the fore- 
going remarks has, in a great measure, been brought about 
by ‘* bears’ covering—a number of the dealers having been 
largely oversold before the upward movement in the market 
began. Should the proposal to damp out the blist fur- 








naces to the extent recommended be acted upon, it is 
expected thut the production of pig iron will be reduced 


by about the amount now being sent into store. But it is 
not likely that the stocks will be encroached upon unless 
a demand sets infrom abroad. The shipments at present 
compare very favourably with those at the corresponding 
period of last year, amounting to 14,449 tons last week as 
against 10,788 tons in the same week of last year. More 
firmness is showing itself in the New York market, but 
there is not so much iron being shipped to American ports, 
and purchases for Canada are not on a very large scale. 
Some purchases have been made on the part of Continental 
consumers over the head of the possibility of higher prices 
being demanded. It is complained by the home trade 
manufacturers that the present advance in prices is for the 
time checking orders. The fear of a restricted output has, 
however, brought out extensive buying, and a number of 
consumers have supplied their wants for months ahead. 
A firm tone is being shown by the hematite branch of the 
pig iron trade. Up to last Saturday the stock of pig iron 
in Messrs. Connal and Co.’s public warrant stores amoun 

to 584,454 tons, the increase for the week being 2202 tons. 
There are now 120 blast furnaces in operation as compared 
with 61 at this time last year. 


Burntisland Harbour Works.—A special meeting of the 
Burntisland Dock Commission was held yesterday, Bailie 
Paterson presiding. The business was the consileration 
of a report by Messrs. Meik and Son, of Edinburgh, as 
to the state of the works and proposed further facilities 
and improvements at the harbour. The remarks of the 
engineers regarding the present condition of the docks 
gave rise to some discussion, Counci!lor Shepherd contend- 
ing that the remarks in question were uncalled for, and 
ought to be withdrawn from the reports. Several members 
concurred with Mr. Shepherd, and it was eventually agreed 
to request Mr. Meik to attend at the first ordinary meeting 
of the Commission, with the view of affording explanations. 
The proposed new works were gone over seriatim, several 
of the more extensive proposals being delayed until next 
meeting. It was determined to depart from the plan of 
the new sea wall as proposed by the Messrs. Meik, which 
involved a present expenditure of 11,350/., and to proceed 
with the less extensive scheme proposed by the Town 
Council some time ago, plans for which had been prepared 
by the Messrs. Leslie and Mr. Henderson, harbour and 
burgh engineer. It was agreed to construct 400 ft. of this 
wall, and the clerk was instructed to obtain offers for the 
same. It was also agreed to procure tenders for two por- 
table steam cranes, and to lay 1000 yards of additional 
railway sidings at the north end of the dock. It was also 
decided to erect an additional engine-house for another pair 
of engines, 50 horse power, and boilers, and to provide 
anotuer hoist for the loading of coals ; and the clerk was 
instructed to provide drawings and estimates for the same, 
to be submitted at next meeting. The engineer’s estimates 
for the new works sanctioned amount to nearly 7U0Ul. 
Other important proposals were held over till next monthly 
meeting. 


The ‘‘Servia.”’—This splendid new steamer, built by 
Messrs. J. and G. Thomson for the Cunard Company, and 
which has for some time been anchored at the mouth of the 
Gareloch, got under way early yesterday morning, and 
after steaming rapidly down the firth for some distance, 
put about, and with the assistance of several of the Clyde 
Shipping Company’s tugs made her way back to Glasgow 
for 9 purpose of getting her new crankshaft fitted on 
voard. 


The Peninsular and Oriental Liner ‘‘ Clyde.’’—The 
steamer Clyde, recently built of steel by Messrs. Denny and 
Brothers, Dumbarton, for the Peninsular and Oriental 
Steam Navigation Company, had her official trials on 
Friday week, when she attained a mean speed of 15.93 
knots per hour, being the fastest speed on trial by eight- 
tenths of a knot ever attained by any steamer belonging to 
that company. Last Thursday she went down the firth on 
a pleasure trip, with a large and distinguished company on 
board, including Mr. Thomas Sutherland, the chairman of 
the Peninsular and Oriental board of direc ors. Since then 
she has made the fastest passage from Clyde to Dungeness 
on record. The following is ber log: Cloch, 7.42 a.m., 
September 16; Smalls, 1.10 a-m., September 17; Land’s 
End, 7.50 am., September 17; St. Catherine’s, 8.10 p.m., 
September 17 ; Dungeness, 2.0 a.m., September 18, stopped 
for pilot. Deduct 45 minutes for being stopped off Dublin, 
the whole passage was made in 41 hours 33 minutes actual 
=a Mr. Robert Munn, Greenock, was Channel 
pilot. 

The Inman Liner ‘‘ City of Rome.’’—This magnificent 
vessel, just built by the Barrow Shipbuilding Company, is 
coming round to the Clyde to have her official trial on the 
far-famed ‘‘ measured mile.” The announcement to that 
effect was made a few days ago in a letter from Sir James 
Ramsden to Mr. John Burns, chairman of the Cunard 
Company ; and while in the Clyde she is to be thrown open 
for inspection at a charge of 2s. 6d. per head for the benefit 
of the Cumberland training ship, in which Mr.. Burns 
takes such a warm and active interest. 

New SoutH WEtLsH Coat Minine.—In coal mining, 
matters at Newcastle, New South Wales, are not working 
quite so smoothly as could be wished. Recently, the 
colliery manager of the Newcastle Coal Company having 
refused to consent to arbitration with the miners on the 
question of extra payment for deficient places, the district 
delegates met and passed a resolution that, in the event of 
a dispute not being amicably settled with the manager, the 
men give fourteen days’ notice to cease work, A number 
of hands have been thrown out of work at Coal Cliffe, on 
the southern coast, owing to a jetty being carried away 
during a southerly gale, and operations cannot be resumed 
for some time. A coal mine has been found near Marulan, 
on the Great Southern Railway. The seam runs 3 ft. 6in. 
in depth, gradually opening to 6 ft. The coal is bituminous 
and makes good coke. 
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D AND TIPPING TRACTION WAGONS. 


CONSTRUCTED BY MESSRS, J. FOWLER AND CO., ENGINEERS, LEEDS. 
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We annex engravings illustrating two types of wagons 
for use with traction engines which have been introduced 
recently by Messrs. John Fowler and Co., of Leeds. 
Figs. 1, 2 and 3 represent one of the makers’ two-way 
wagons which are specially designed for use when 
wagons have to be taken into places where it is impos- 
sible to turn them round. It will be seen from the 
engravings that this class of wagon is fitted with two 
fore-carriages, the back one of which, when travelling, is 
locked by means of a pin. The body is arranged as 
near the ground as possible and both pairs of wheels are 
supplied with a brake, so that whichever way the wagon 
is moving the hind wheels can be braked in going down 
hill. 

Figs. 4, 5, and 6 represent a new type of tipping 
wagon, an example of which Messrs. Fowler exhibited at 
the late Derby Show. Hitherto tipping wagons have 





























Fig.4 











usually been tipped from a fulcrum in the centre, which | 
throws the body of the wagon very high, to clear the | 
wheel when tipping, hence they are difficult to load. 
In the wagon now illustrated, however, it will be 
observed that the fulcrum is made very nearly over the 
wheels, and therefore the body of the wagon can be 
placed as low as an ordinary one, thus overcoming the 
difficulty of loading already referred to. The operation 
of tipping is effected in two ways, either by a hydraulic 
jack, which can be slid from one side to the other, as shown 
in Fig. 4, according to the side towards which the wagon | 
is to be tipped, or by means of a wire rope attached to | 
the engine which winds on a drum and lifts the wagon. 
The wagon exhibited at the Derby Show was fitted with | 
a hydraulic jack, but the wire rope arrangemeut is th | 
plan usually adopted, and it effects the tipping muc! 
more quickly than can be accomplished by means of the 
jack. Another advantage of this arrangement of tipping 
wagon is that when travelling the weight is divided 
over the whole of the wagon frame, which is not so in 
the case of a wagon with acentre fulcrum. 


WATER-TUBE BOILERS. 
To THE EDIroR OF ENGINEERING. 

Str,—It is with pleasure I observe in your impression 
of the 9th inst. a description of a set of tubulous or water- 
tube boilers by MM. Naeyer and Co., Belgium, for sup- 
plying steam at the Paris Exhibition of Electricity. As 
this type of boiler is making its way all over the Continent, 
and possesses great advantages over those now in use, it 
will be well that some of our engineers on this side of the 
Channel look to their laurels. Speaking from a number of 
years’ experience with this type of boiler, I confess the 
great buik of our engineers do not see init the germs of the 
steam boiler of the future, and those who condemn it most 
are generally those who have given the subject the least 
attention. Economy has hitherto been looked for in 
the steam engine, and were engineers to give a little 
less attention to the engine and more to the boiler 
we would to-day be enjoying the benefits of a more efficient 
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motive power. How few engineers understand the chemistry | years and with pressures of 120 Ib. per square inch. 
of combustion, and the physical changes undergone in the | It agrees very much with the results you have just pub 
generation of steam, We can make boilers well enough lished. Externally my boiler (illustrated a few years ago 
and strong enough, but are they also the best designed for in your journal) very much resembles its Continental 
combustion, for efficiency, and for economy? ‘The Cornish | neighbour, but the internal arrangements are different, 
and Lancashire type are those in general use, but a slight | and this is a point of great importance when the consumption 
knowledge of chemistry enables us to see that combustisn | of fuel is greater than 10 1b. per square foot of firegrate 
is far from being complete in furnaces surrounded by so | per hour. In the Continental boiler each tube is connected 
powerful a conducting medium, and no larger than a gas | to the one immediately above it by means of a double bend, 
retort, and a little reflection will show the qnality of the | whereas in my system all the tubes open free out into a 
heating surfaces is deficient in conveying or transmitting | large chamber. The advantage of this is obvious. The 
the heat; in short, engineers may put down this system | steam generated in the lower tubes (and very near one-half 
as heavy, cumbersome, dangerous, and wasteful, whereas | is so generated) passes free and unobstructed to the steam 
in the tubulous we have lightness, compactness, safety, | receiver, without having to pay a visit by tortuous channels 
and economy; in fact, in a well-designed tubulous to each of the ten rows above, and in many instances to 
boiler we have all the advantages pertaining to the travel the whole length of each of the tubes before it 
economical production of steam without the least draw- reaches its destination. A free and easy escape for the 
back. This is my experience during the past eight steam means a better circulation of the water, a non- 














































sn 


sot ademas 


: 
: 
























Sept. 23, 1881.] 





ENGINEERING. 





309 





—— 














destruction to the tube, and a greater temperature in the 


furnace. On this rock have many water-tube boilers been 
wrecked. Steer clear and all is right. But, it may be 


asked, is there a limit to the size of a water tube exposed 
to the heat of a furnace? Unquestionably there is, but the 
writer cannot say where that limit ends. Some few years 
ago you illustrated a few types of American locomotive 
boiler practice. Some of these had 2 in. water tubes in the 
furnace, extending from the tubeplate just above the fire- 
bars in a diagonal direction to the furnace crown ; can any one 
imagine the temperature to which these tubes are exposed ? 
With ordinary draught 20 lb. of coal per square foot of grate 
is considered a large consumption, but here we have a 
temperature arising from a combustion of three or four 
times that quantity. Clearly then with good circulation 
there is no difficulty in working tubulous boilers, and with 
moderately good water the difficulty in keeping them clean 
vanishes; they are self-scaling. Here then we have a wide 
field for our engineering abilities, much wider than the 
study of improvements of the steam engine, and to more 
profit. Yours very truly, 
JouHn Watt. 
Cleveland Buildings, Birkenhead, Sept. 14, 1881. 








DEVICE FOR RAISING AND LOWERING 
PLANER CROSS HEADS. 
To THE EDITOR OF ENGINEERING. 
S1r,—In most shops where iron planers are used, the 
method employed for raising and lowering the cross heads 
is by means of a crank applied to the square end of the 





the parts. For raising or lowering the cross head short 
distances, it is a loss of time and a great inconvenience to get 
a ladder to climb up and put the belts on the pulleys. This 
arrangement is often the cause of accident to the planer. 
For instance, suppose the workman forgets to loosen all the 
bolts that hold the cross head before starting the screws to 
raise or lower; the result will be that something will be 
badly strained or brokea ; whereas, if he raised or lowered 
by hand, the difficulty would be observed at once and 
remedied. 

A few years ago, in fitting up a newshop, I had occasion 
to put ina 60in. Sellers screw motion planer. The only 
means provided for raising and lowering the cross head 
was the application of a crank 7 in. in length to the square 
end upon the cross shaft shown at C in Fig. 1 of the 
accompanying engravings. This was a very tedious and 
difficult operation, and to remedy the difficulty I applied 
the device shown in Figs. land 2. It consisted of two 
chain wheels 6 in. in diameter, one of which, D, was 
attached to the square end of the shaft C, supported by a 
bracket bolted to the top of the planer J. The other chain 
wheel E was bored out, and a boss upon the crank H 
turned to fit it, and keyed fast. The wheel and crank were 
supported upon a pin driven into a cast-iron bracket I, 
bolted to the side piece or upright A of the planer. Tke 
chain used, G, was what is known as the flat link, ent out 
of sheet iron jin. thick. The links were lin. long, and 
to give the chain the required tension, the holes through 
the bracket I were slotted holesso that it could be moved 
slightly. 

The crank H was 12 in. long, so that the workman could 
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This method is all very well so long as a workman can 
operate the crank conveniently by standing upon the floor. 
But to accomplish the desired object upon larger planers 
the workman has to climb upon a step ladder or box, and, 
when the box is required, it will generally be found that 
some one has appropriated the same, and has it fast in 
some place where it cannot be removed at once. 


A person occupying an awkward position, as in standing | 
upon a box or ladder, cannot easily perform the work of | 
turning the crank, particularly when the cross head moves | 


hard. A very handy application for raising and lowering 
the cross head has been used for some years upon planers 
of various sizes. 


the planer. 


the cross head may be raised or lowered. 
This is a very good device for large planers, where the 


cross head is heavy and moves exceedingly hard. But upon | 


medium sized planers it is generally customary to run off 


the belts when not in use, to prevent unnecessary wear of 


It consists of one tight and two loose | 
pulleys attached to the cross shaft referred to at the top of | 
A straight belt and cross belt communicate | 
motion from a counter shaft, so that by throwing a shifter | 


greatest ease, and using only one hand. To prevent the 


| end of the shaft C from being strained, a block of metal, 


F, was bored to fit the same, and faced off to a sufficient 
height to fill the space between the shaft and the hub of 
the gear, upon the end of the screw. The screw was removed 
and a hole drilled in the end of it, to admit a tit turned 
upon the bottom of the block F, which held the block in 
its place. 

This device may have been used before, but I never saw 
one like it, and therefore publish the same herewith for 
the benefit of those who may wish to use it. 

The advantages of this device are that it is always ready 
for use, and is easy to operate, as the workman stands upon 
the floor for that purpose ; the crank H being located at a 
proper height to be turned easily. Itis also a very cheap 
affair, considering the benefits to be derived from its use, as 
a workman can, with its assistance, change the cross head 
in much less time than it usually takes to find a box or 
ladder to stand upon, 


New York. 


L. F. Lyne. 


DISPLACEMENT TONNAGE. 
To THE EpIToR oF ENGINEERING. 

S1rx,—Favourable at all times as we ought to be to 
reforms when necessity urgently demands them, it must 
not be forgotten that there are changes which deal with 
detail only, and leave us in as bad, if not a worse position 
than before. In such a case the remedy is obviously 
valueless. On aclose examination it would seem that it is 
to this class that the proposed alterations in our tonnage 
laws belong, much as the balance of evidence elicited by 
the correspondence in the leading journal inclines to a con- 
trary opinion. It cannot be denied that under the present 
rules, faulty though they may be in some particulars, we 
have become the world’s carriers. We can build and sail 
ships in a cheaper and more efficient way than other 
nations are able to do, and thus command the market. We 
might have attained equally the same position in what is 
one of our staple industries under any other rules ; but 
our supremacy proves that we are not very greatly on the 
wrong track in this matter. It is not by the kind of 
changes advocated by Mr. Rothery and others that we 
shall be able to retain our first place. As long as a ship 
may be built to suit her owners, and better and cheaper in 
England than elsewhere, we may rest assured as to one 
side of the question, that this country will still turn out 
the ships of the world, whether the measurement be the 
same in principle as at present, or whether one of the dis- 
placement systems comes into operation. But the ship- 
owner must not be fettered by existing or any future 
legislation. He only knows the requirements of his own 
traffic which are often so opposed to our ideas of the 
matter at home. Here the Commission steps in with a 
clause which appears to have been lost sight of, viz., that 
to afford the Board of Trade power to amend existing 
rules according to the necessities of owners, due either to 
the requirements of trade or improvements in the building 
of ships generally. It would seem that this Commission 
would never have been heard of at all if the department to 
whom we look to on this subject had possessed power in 
the matter before. Restrained as the Board would be by 
the responsibility of the Government for its acts, we should 
thus have an expeditious means of keeping pace with the 
ever varying requirements of the times. As to our laws 
being in conformity with those of other nations, it seems 
somewhat ludicrous to ~~ yo that, under any system 
whatever, such an end could be arrived at, and even if it 
were possible, the advantage gained is but doubtful. 
Moreover, the practice of going round, cap in hand, begging 
our neighbours to follow in our wake, is a custom only too 

commor with us and much to be reprehended. 
Yours obediently, 
J. W.C. 
88, Rue du Port, Lorient, France, September 18, 1881. 





NOTES FROM SOUTH AFRICA. 
To THE EDITOR OF ENGINEERING. 

S1r,—After a period of protracted political agitation, 
dashed with varied hopes and fears, the colony is for the 
moment much moved by marine disasters at East London, 
and further eastward—not far from the scene of the wreck 
of the Grosvenor Indiaman, lost over eighty years ago. 
During a furious north-easter three vessels drove ashore 
near the Buffalo Mouth, andin the absence of enough 
rocket requisites and suitable supervision nearly all the 
crews perished—34 being missing. The lifeboat could not 
be used, and the paddle tug had a narrow escape in the 
immense rollers. It has been suggested to import a tubular 
boat, like those on the Mersey, and the improved rocket 
and mortar, now used in the States, has received attention. 
The large ship Calcutta, from Manilla to Boston with sugar 
and hemp, is stranded midway to Natal, only three men 
escaping. We are waiting for details. The natives of 
Bomvanaland will probably secure most of the sugar, but, 
the coast is only thinly peopled. 

Extra facilities are being provided for our ports, a paddle 
tug coming out to this bay shortly, along with a private 
screw tug of 70 ft., whilst a Cape Town firm has ordered a 
tug of 80 horse power with tankage for 50 tons of water. 
Mossel Bay has also built a screw launch, getting out the 
boiler from Dartmouth. Many emigrants arrive at the 
Knysna, but that port is still dependent on small coasting 
steamers. It is famous for its timber and excellent railway 
sleepers. A schooner which called here for repairs landed a 
quantity of Madagascar sleepers. The wood is of fine quality, 
donee and heavy, and can be obtained atanominalcost. it 
might readily be mistaken for mahogany. The railway from 
Port Alfred to Grahamstown is to be commenced shortly, 
and the engineer, Mr. Cooper, proposes to bore for coal. 
One short viaduct will be needful, over a kloof or 
ravine. The country is very picturesque, and the land 
good for stock raising and grain. A large crane has 
arrived for placing the concrete blocks at the Komé Mouth, 
and the old paddle Buffalo is again in working order. The 
other paddles are to be removed by dynamite, or the new 
agent potentite, which is under notice. We are also dis- 
cussing the French method of using dynamite in tubes to 
clear bars. The freshet and gale have deepened the 
channel at East London to 10 ft. at high water. Traffic to 
Kaffraria is very brisk, and the extensions to the Indwe 
Coal Mines and towards the Free State will choke the 
line still more. No more Fairlies have arrived, although 
we see a tank locomotive of similar design going to 
Adelaide from Beyer and Co. All our locomotives have 
tenders, and take about eight trucks up 1 in 40. The 
persistence in supplying these machines and short four- 
wheeled cars excites angry comment, when contrasted with 
duty performed in New Zealand and Kansas. The severe 
smash on the Hex river incline directs fresh attention to 
our routine practice and its outrageous absurdities. 
Fortunately no lives were lost, but cattle were killed and 
trucks reduced to débris. An investigation followed. 

Mr. Fforde, C.E., chief inspector, shortly goes to Brazil, 





followed by general regrets, for he was much liked. 
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It is hoped that the English Government Superintendent 
of Railways, Mr. Lawrence, will inaugurate reforms, for 
his qutessionts are encouraging. The survey for the line 
to George Town (Mossel Bay) bas been completed, and it 
will probably be let tocontractors. The engineer estimates 
for six locomotives with tenders, although water is abundant 
on the route, and tank engines are evidently far better 
adapted to the route of 36 miles, besides being cheaper. 
The fact shows how tradition sways the utterance of pro- 
fessionals, and renders them blind to evidence. 

Perhaps the constitutional dislike of the English mind to 
novelty may explain why matters are so backward in this 
official-ridden colony. The weak construction of the 
Natalian lines is causing serious annoyance, for it is found 
to cripple business, owing to the light locomotives used. 
The sugar crop promises to be heavy this year, and the 
opening of Port Shepstone will bring splendid districts 
under cane culture. Natal is ripening for independence of 
Imperial meddling and muddling, which is considered to 
be but a few removes from a Boer Government, for 
officialism has run rampant in that colony. The steam 
sheers are being erected at Durban, and if active measures 
—d la Captain Eads—are taken, that port can be made 
accessible to steamers (drawing 15 ft. to 20 ft.) of a class 
like the twin screw Notting Hill, after the sugar and 
mining industries become more developed. Copper and 
cobalt are plentiful 200 miles inland. We see no reason 
why jute should not be largely grown in the Tugela Valley 
and on the margin of the Umvolosi; for we have plenty 
of coolies, and thousands of indolent Kafirs and Zulus, who 
appreciate steady wages. This fibre plant would flourish 
in many places, and prosper better than in Egypt. for the 
soil of Natal is unsurpassed, and it is well watered by 
namerous rivers with a rapid fall. 

Attention is being given to brickmaking, and some 
costly plant will soon be erected near Port Elizabeth. At 
Kimberley the Brick Company are about building oven- 
kilns and erecting chimneys, so as to economise fuel 
Splendid quarries have been opened about twenty miles 
from this bay, on the North-Eastern line; the stone being 
of the finest quality, white, and suitable for monuments. 
It is like the Edinburgh freestone in grain. Our new goods 
warehouse is nearly ready for opening, and will give greater 
facilities than can be met by the unsuitable rolling stock. 
The additions to the gas works are making steady progress, 
and satisfactory tests have been made with Queenstown 
coal, the coke being good, and gas showing thirteen-candle 
power. Extensions of the locomotive sheds at Uitenhage 
are also projected, and there is much activity in that rural 
retreat and wool scouring centre. A company has been 
formed in the Free State to build bridges, and they propose 
tocommence with a couple, on the straight link suspension 
principle. On the banks of the Modder and the Caledon 
travellers are sometimes detained from ten to twenty days 
at the present “‘ drifts’’ or fords, which are generally risky. 
The Bethulie Bridge over the Orange River is nearly as long 
as that recently opened on the sacred Nerbudda and has some 
twenty spans. (it has appeared in your journal.) 

The Prout plan of steam ploughing for perpetual wheat- 
growing is attracting our attention, and with the opening 
of various coal mines and the railways piercing famous 
corn lands, we ought to be able to illustrate this gentle- 
man’s ideas on a grand and profitable scale. Good 
scientific ideas are excitants, but our merchants and 
farmers complain that the authorities try to strangle 
business by crushing rates of carriage, and obstruct as much 
as possible. It is only a few weeks ago that the first crane 
was erected at the Grahamstown terminus, and in a year 
or two all our railway depdts will not be half large enough. 
In fact, officials are universally derided for short-sighted 
and narrow notions, and their crass folly is bitterly exposed 
by the Cape journalists. When men are Government 
servants they become parts of a cumbrous machine, which 
is too often clumsily controlled by unskilled political 
nominees. The late M. Dufaure used to say, “‘ Il faut que 
la jeunesse s’amuse un penu,”’ but this colony is thinking 
that our ministers have had enough fooling with our 
finances, time, and blood; and it would fain follow in the 
wake of Australia and Zealandia at a respectable distance. 
The Basuto war is being patched up, but the peace cannot 
last long with such clashing elements, and Imperial inter- 
ference has ruined our plans for subduing the insolent 
chiefs. As for the Transvaal arrangement, no one 
estimates that it can last over two years, for it lacks every 
factor of stability, and the country will either wreck on 
financial shoals, or be racked with terror from masses of 
betrayed tribes, who openly avow their desire to destroy 
all the Datch in the territory. They invite foreigners to 
join their ‘‘ Impis,”’ so as to enable them to discrimi- 
nate, and not kill British, French, or whites in general. 
The Zulus clamour for annexation with English magis- 
trates, and thirst for revenge on the Boers. British 
merchants must not complain if they suffer from American 
competition in countries smarting from the cruel and 
shameful snubs of the mother country, which persistently 
misanderstands and insults those who desire to be her 
best friends and supporters. Already a direct line of New 
York steamers has been started for Natal to supplant a 
clipper line, so this will tend to strengthen republican feel- 
ing which is rapidly forming in South Africa. ; 

Quartz crushing means = bed of work for Sheffield, Lin- 
coln, Leeds, and Ipswich, with a steady sustenance from 
agglomeration and concentration of population in mining 
towns ; so we hope shortly to hear more of auriferous than 
of diamoadiferous ground. The latter extends over a wide 
area, and we have yet to learn its limits. About Port 
Nolloth the Namaqualand Company has found farther rich 
cupriferous koppies, and their railway is being relaid, and 
will be worked by steam instead of mules we hear. Tram 
lines are to be established on the fields, and should pay high 
dividends there. 

The tramway line at Port Elizabeth is clearing expenses, 
although badly designed and most expensively constructed, 








besides having Yankee cars without upper seats. The Natal 
system although much longer cost less, and uses English 
Starbuck cars, carrying twice the number. Its rails are 
on the Winby system, from the Tyne. A concreted reser- 
voir is approaching completion on our hill, and will hold 
1,500,000 gallons. The large open Molteno dam, under 
Table Mountain, is finished, and is to be planted round. It 
is deep and covers several acres. The Kimberley works 
are advancing well, and some French made macbinery and 
boilers have recently gone in that direction. 

Our beach is crowded with rails, wheels, and gear. Some 
grooved winding wheels are 12 ft. across, with wrought- 
iron spokes. It will be evident that South Africa must 
become a great consumer of mechanical productions as her 
rising towns develop, and her triune trunk lines ramify into 
the broad interior. For irrigation alone, pulsometers and 
centrifugals will come by hundreds, and with accumulating 
wealth and enlightened sentiment, cultivated wants will 
arise in music, sculpture, architecture, and the arts, for 
rapid transit will work revolutions. 

New trees, new plants, and new animals will necessitate 
new men and skilled minds, so that by degrees the great 
company, known eowryy A as engineers, will find profitable 
place and space to root in here. We have noelectric lights 
yet but we employ telephones, and the energy boxes of Faure 
batteries may serve our turn in illumination and aérostation ; 
but we leave these matters to older and wiser people at 
present. Pondering on the rapid march of science we per- 
ceive how the whole great course of physical discovery is 
bound by golden chains to the footsteps of the first investi- 
gators into the secret arcana of nature, and we await the 
auroral signs of the ‘‘ good time coming,’’ when the 
mightiest and most mysterious forces will bow submissive 
to man. 

Yours, &c., 


Algoa Bay, August 3, 1831. P. FRANCE. 





THE GREAT WESTERN RAILWAY. 
To THE EDITOR OF ENGINEERING. 

S1r,—Some few weeks ago in one of the Notes in your 
paper you mentioned the leased lines of the Great Western 
Railway Company. Now from the report just issued there 
are more than forty leased lines. I desire to call attention 
to the way the Great Western work these lines, for I am 
of opinion that the public have an interest in that as well 
as the shareholders of these lines, for some of these lines 
have been made as either a more direct route to places 
served by the Great Western Railway than tbeir own line 
affords. When these lines are finished and ready for open- 
ing, the Great Western offer (or asked) to work these 
lines at a percentage of the receipts ; but do they treat the 
public fairly, to say nothing of the unfortunate share- 
holders, when generally they run the trains to develop the 
ocal traffic and not the through traffic? For example, 
there is a line from Reading to Trowbridge, by Hunger- 
ford and Devizes, and so there is an alternate route from 
Bristol and Bath to London (avoiding the Box Tunnel), 
and in the time tables there is a notice that return tickets 
are available either by Devizes or Swindon. But if any 
one studies the time table they will discover that if they 
travel by Devizes the trains stop at every station, there- 
fore it takes much longer to travel to London on the leased 
line than it does on the main line of the Great Western. 
There is a line just finished from Swindon to Marlborough, 
and the same directors have a Bill for a line to Cheltenham. 
I recommend those interested in railway matters the 
present and future history of this line. 

Lam yours truly, 

RAILWAY REFORM. 


NOTES FROM THE SOUTH-WEST. 

Swansea.—The steam coal trade of the past week, though 
not quite up to the average so far as quantity is concerned, 
has been steady, Prices show no improvement, but a 
firmer tone is apparent, and is likely to continue during the 
autumn months. Patent fuel clearances are quite up to 
the average, nearly 5000 tons having been cleared during 
the past week. This branch of trade is making rapid pro- 
gress. Several important contracts hitherto carried out 
by Cardiff makers have now fallen into the hands of 
Swansea manufacturers. In the metal department matters 
remain much as previously reported. Among the tin-plate 
makers considerable anxiety is apparent as to the nature of 
the approaching autumn and winter trade. Prices remain 
low and unremunerative. 


Cardiff.—The coal clearances for the week show a tri- 
fling improvement upon last week’s returns, but there is 
still room for a greater amount of business. Prices show 
ao signs whatever of giving way ; on the contrary, many 
shippers are even firmer in their quotations than might 
be expected. The Pacific Company’s contract for 1882, 
has, it is stated, been taken by Measrs. Nixon, Taylor, 
and Corey, and the Powell Duffryn Company. The house 
coal trade is steadily occupied with orders. For patent 
fuel there is a good inquiry. The shipments of iron have 
not been large, consisting mainly of one cargo for New 
York. Last week’s clearances comprised 107,288 tons of 
coal, 1108 tons of iron, and 4961 tons of patent fuel. From 
Bilbao there arrived 17,983 tons of iron ore, and 4919 tons 
from other quarters. 


Gas at Bristol.—An improved lamp has been fixed in the 
Horse Fair, Bristol. It will be recollected that some time 
since a new lamp of the Bray pattern was placed there, 
and that the light which it gave was brilliant compared 
with the old lanip. Next, a lamp by the same maker was 
erected at the Drawbridge, and that was a further im- 
provement. The burners were differently arranged, and 
more light was given with the same consumption of gas. 
Since then Mr. Bray has brought out another lamp, and 
this was the one tried for the first time on Saturday night. 





The burners are arranged in a different way. Instead of 
a triple light there are four burners, one in the centre and 
three round. They are fitted with a bypass, so that each 
can be turned off at will. There is also an arrangement 
for preventing the air rushing to the burner, so that a 
better light is given. Considerable alteration has also 
been made in the lantern. A cone has been added, and it 
is fixed to the top, so that it acts as a reflector and pre- 
vents any downward draught, thereby preventing mishap 
to the light in case of a storm. The Teht given is that of 
eighty candles. The experiments are being made at the 
cost of the Bristol Gas Company. 


The Forest of Dean.—The coal and iron trades in the 
Cinderford district have considerably improved within the 
past few weeks, and prospects are brighter now than they 
have been for some time. 


Mr. Menelaus, of Dowlais.—We regret to state that 
this gentleman has been seriously indisposed of late. At 
one time the illness took a most serious turn, but during 
the last day or two, more favourable symptoms have 
exhibited themselves. 


Infringing the Factories Act.—An agent of the Ebbw 
Vale Steel, Coal, and Iron Company (Limited) has been 
fined 403. by the Tredegar bench, for infringing the 
Factories Act by employing a boy under thirteen years of 
age after the prescribed hours. 


Messrs. Booker and Co.’s Works.—It is understood that 
by the good offices of Mr. Turquand, the official liquidator, 
Messrs Booker and Co.’s tin-plate works at Pentyrch have 
been sold to Messrs. Spencer and Co. for 50,0001. In 
addition, the enterprising buyers have given a further sum 
of 20,0001. for the freehold. This leaves only one jart of 
the great estate unsold, and that is the coilieries, which 
will possibly be subject to another negotiation. 


The Rhondda Valley.—Messrs. Jones and Company 
are about to sink for coal on the Hufod lands, within a 
short distance of the Great Western Colliery. The 
machinery for the starting operations will shortly arrive. 
The seam about to be worked is the No. 1 Rhondda, and 
the “ take’’ consists of many hundreds of acres. The 
name of the colliery will be the ‘‘ Hafod Vale Colliery.” 


The North Wales Slate Trade.—Notices were posted at 
Lord Penrhyn’s Carnarvonshire slate quarries, on Thurs- 
day, stating that full time would be recommenced next 
week. The quarries have for the past six months worked 
but four days weekly. The slate trade is now brisk in 
North Wales. 


Lydney.—The coal shipping trade is assuming a con- 
dition of activity unexperienced for some time, and the 
exports for the current month are likely to be in excess of 
any month during the present year. Imports of North 
of England pig for tin-plate making are a weekly occur- 
rence. 

Newport.—The steam coal trade has been rather more 
animated. For house qualities there is still a good demand. 
Prices in the metal department are firm. Bars are quoted 
at 51. 5s. to 5s. 10s., and iron rails 51. 10s. to Sl. 12s. Gd. 
per ton. It is to be regretted, however, that the late 
slight stimulus given to the tin plate branches has not 
been maintained. Prices of pig iron have again advanced, 
in sympathy, probably, with an upward movement which 
has been apparent in the North. Last week’s clearances 
comprised 24,378 tons of coal. Of iron there were cleared 
2512 tons. 








CANADIAN TRLEGRAPHY.—A consolidation of Canadian 
telegraph lines, long talked of, has at last been accom- 
plished. Henceforth what have been known as the Montreal 
and Dominion Companies will virtually disappear, both 
having been merged in the Great North-Western, with a 
view to placing themselves under the control of the Western 
Union Company of the United States. 





A Germay Currass.—Some interesting experiments have 
been lately carried out in Leipsic with a cuirass made of 
a newly invented preparation of steel. The metal of the 
cuirass is only about 3; in. thick, and is lined inside 
with a thin layer of wool. ‘The cuirass itself is 14 in. 
wide and 10 in. high being intended only to protect th» 
heart and lungs, and, weighs 2}1b. Eleven rounds were 
fired at it at a distance of 175 yards froma Martini breech- 
loading rifle, and of eight bullets which struck the cuirass 
only two pierced the metal, while even these were com- 
pletely flattened and remained in the woollen lining, so that 
& man wearing the cuirass would have been uninjured. 


A TASMANIAN TELEGRAPH.—A line of telegraph exists 
between Hobart Town and Launceston, between Launceston 
and Deloraine, and also extends to Bothwell, to New Nor- 
folk, and other places, there being 59 stations and 1082 
miles of wire; including railway stations there are 79 
stations. In April, 1869, telegraphic communication was 
established by means of a submarine cable between ‘I'as- 
mania and Victoria. This cable is worked by the Eastern 
Extension Australasia and China Telegraph Company, 
under a guarantee from the Tasmanian Government. 
Telegraphic charges within the colony are ten words ls, 
and ld. for every additional word. The cable charges 
are : to Victoria, ten words, 6s., each additional word 7d. ; 
to South Australia and New South Wales 7s., each addi- 
tional word 8d.; to Queensland 8s., each additional word 
9d. In 1879 there were 88,832 messages transmitted, the 
revenue being 42251., and the expenditure 6148/. Com- 
munication with England by submarine cable and a land 
line across Australia was opened on October 21, 1872, the 
first message from Hobart ‘Town to London being sent on 
the 24th by Mr. Audley Coote, of the Maine Line Railway 
Company. To London the cost is 10s. 8d. per word, the 
name and address of seader and receiver being paid for. 
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ELECTRICITY IN THE STREETS OF 
PARIS. 

Visitors to the Exhibition of Electricity at Paris, 
more especially those who, since its opening, have 
been living in the French capital, must have been 
struck, while passing along the streets and 
boulevarts, with the comparatively large number 
of instances distributed over the city in which electri- 
city is made use of either for illumination or for 
other purposes; and yet, were it possible to make a 
sudden leap in time of ten or perhaps five years, a 
vi-itor would be still more astonished that the good 
people who lived in Paris in 1881 could have been 
content to employ electricity so little, and even 
more surprised at the advance which electric science 
and its application had made during the same period 
dating back from the Exhibition of Electricity 
which is now being held in the Champs Elysées. 
The Paris Exhibition of 1878 inaugurated the 
practical and commercial application of electricity 
to artificial illumination, first creating a public 
interest which led to a demand for new and im- 











years wich bewildering rapidity, and culminating in 
the magnificent and altogether unprecedented dis- 
play of examples of inventive and scientific genius 
with which the Palais de l’Industrie is filled, and 
which is attracting daily tens of thousands of the 
public to bear witness to the advances which the 
application of electric science has made in the last 
four years. But, whatever the Paris Exhibition of 
1878 did towards setting in motion the public 
interest which has developed so much in so short a 
time, we have no hesitation in predicting that the 
Paris Exhibition of 1881 will introduce an era in 
electrical application with which no former period 
of the world’s history will be able to compare, and 
looking back to the present time from a period ten 
years hence, an observer will be interested in 
noticing the paucity of electrical applications of the 
present period which to us, living now within it, 
seems, by comparison with the past, so full and so 
developed. 

The illumination by the Jablochkoff system of 
the Place and Avenue de l’Opera and Place du 
Théatre Francais still continues, and with remark- 
able success ; the carbons cost less and burn longer, 
and the light is certainly steadier than it was three 
years ago, and hasa higher photometric value. The 
electro-plating of the candles with copper largely 
increases the economy of working by extending the 
period of burning, but this is done at the cost of 
steadincss, for in consequence of the copper film 
peeling off during the process of combustion, and 
forming a sort of fringe below the arc, small 
particles of disintegrated carbon are caught and 
detained in the sort of trough thus produced, and 
these, when entering the are at irregular intervals, 
produce variations in the light. 

The Jablochkoff system is now in regular opera- 
tion at the ChiAtelet Theatre (a house celebrated for 
its brilliant and spectacular effects, there being 
several lamps for the illumination of the stage as well 
as the auditorium, and several outside the portico, 
which illuminate the front of the theatre as well 
as the Place du Chatelet. 

The Grands Magazins du Louvre, the establish- 
ment which has the distinction of being the first to 
make use of the electric light, still employs the 
Jablochkoff syste, having largely extended the 
installation since it was first started some four years 
ago. The Hétel du Louvre also forms part of the 
same installation, and has also extended the system, 
beginning as it did only with the courtyard, and 
now adopting it in the table-d’héte saloon. The 
same system is employed by the proprietors of the 
Hotel Scribe, and at the adjoining Grand Café on 
the Boulevart des Capucines. At the Grand Hétel 
on the same boulevart the courtyard is lighted by 
the Jablochkoff system, one of the lamps being 
enclosed in an opal glass globe in the middle of a 
fountain in the centre of the courtyard ; the jet of 
this fountain rises out of the crown of the globe, 
and the water pours all over and around, the 
brilliantly lighted globe producing a very interesting 
and pleasing effect. At the Hétel Continental the 
Jablochkoff system is also employed. 

At the unrivalled Hippodrome of Paris—which 
until the opening of the Electrical Exhibition was 
the largest electric light installation in Europe— 
two systems of electric lighting are employed. The 
general lighting of the great arena is effected by 
several hundreds of Jablochkoff candles as well 
as by a large number of gas jets, both being enclosed 
in opal globes, while a space in the centre, where 
the special performances take place, is lighted by 
the concentrated light of eight Serrin lamps fixed 
at cach end of the great roof in two sets of four 
lamps each. Each otf these lamps, which is fed by 
a Gramme machine, is fitted with a parabolic 
reflector by which the whole of its rays are pro- 
jected forward and downwards on to the centre of 
the arena, and the illumination of the space within 
the concentrated beam of these eight lamps is con- 
siderably greater than it would be if the mid-day 
sun were shining on the spot. The stalls of the 
Hippodrome are also lighted by the electric light, 
and here the Jablochkoff system is employed. ‘The 
electric light is also turned to account for illumi- 
nating the direction posts placed on the opposite 
side of the road in connexion with the Hippodrome, 
these being made transparent. 

During the season the gardens of the Palais 
Royal were very effectively lighted by the Jamin 
system, by the current produced by two of the new 
form of Gramme alternating-current machines, each 





proved systems; these were soon forthcoming, 
ollowing one another during the last two or three 


having its own exciter forming part of the same 
machive. These machines, with their driving port- 





able engine, were fixed in a temporary shed, and 
supplied the light to sixteen Jamin lamps, six being 
fixed within the orchestra stage, in which concerts 
were given every night, and nine other Jamin 
lamps on lamp-posts illuminated the rest of the 
gardens, the last or sixteenth lamp being employed 
within the shed for illuminating the engine and 
machines. 

In the well-known Place du Chateau d’ Eau, which 
has been renamed, much to the confusion of 
strangers, the ‘‘ Place de la République,” the new 
gas lamps with which the gas companies are com- 
peting with the electric light may be seen side by 
side with the electric lights of the Jamin system ; 
for at the Concert du Chateau d’Eau, which is 
lighted by the Jamin system, there are several 
Jamin lights at the entrance close to the new gas 
lamps, and affording a very easy opportunity for 
comparison. 

At the Grand Opera the use of ,the more expen- 
sive limelight is entirely discontinued, and all the 
brilliant effects upon the stage are produced by 
electric lights in connexion with Gramme direct 
and alternating-current machines, and on special 
occasions the auditorium is lighted by Jablochkoff, 
Werdermann, or Reynier lamps. Electricity is, 
moreover, largely used in connexion with the shift- 
ing of the scenery on the Opera stage, and as our 
readers are already aware* the stage is connected 
telephonically with the Palais de I'Industrie, where 
many hundreds every Opera night can enjoy the 
vocal and instrumental music of the Opera trans- 
mitted by the Ader arrangement of microphone 
transmitter and telephonic receiver by a series of 
cables laid below the streets of Paris through a dis- 
tance of 2700 metres, 

We very much regret that a system of installation 
which we have always advocated, which might 
have been seen a few weeks ago illuminating the 
Boulevart des Italiens, and which was first placed 
there on the occasion of the illumination for the fétes 
of the 14th of July, has now been discontinued, for it 
was an example of a very perfect method of lighting 
public streets, presenting as it did a marked con- 
trast with the terribly light-losing method of placing 
the lights as adopted on the Thames Embankment 
in London. Over the Boulevart des Italiens a few 
weeks ago there were four high electric lights sus- 
pended over the centre of the roadway at a height 
of about 50 ft., being suspended from the centre of 
a cord stretched between two poles, one fixed 
against the kerbing on each side of the way, The 
illumination of the boulevart was perfect, and the 
effect very beautiful, while as the lamps were 
fitted with upper reflectors great economy of light 
was insured, The lamps were those of the Million 
type, having carbons 4 millimetres in diameter and 
50 centimetres long, the two being disposed hori- 
zontally to one another, as in the De Mersanne regu- 
lator ; the currents for these lamps were supplied by 
one of M. De Meritens magneto-electric machines, 

At the north-west corner of the Tuileries Gardens 
abutting on the Place de la Concorde and Rue de 

Rivoli is a pavilion, which used to be known by the 
name of the ‘‘ Jeu de Paume,” or Tennis Court, 
and this is now lighted every night with De Mer- 
sanne lamps suspended upon poles, and deriving 
their currents from a Lontin machine working in a 
little shed within the gardens, but, on the otLer 
hand, the electric lights on the corresponding corner 
of the Tuileries Gardens next the river, that is to 
say in the Café d’Orangerie, the Jablochkoff system 
has for some time been discontinued. The Lontin 
lights at St. Lazare Station bave also been removed, 

In the Place du Carrousel, the great centra] court 
of the Louvre, there are fixcd a number of high iron 
poles, each surmounted by an over-hanging bracket, 
which are intended to support the same number of 
De Mersanne lamps, which will be maintaived in 
action by Lontin machines, but this installation is 
not yet complete. 

One of the most novel of the applications of 
electricity to commercial purposes which might 
have been seen in the streets of Paris a week or two 
ago was an advertising cart resembling a greenhouse 
on wheels, or still more like a glass bathing- 
machine, the glass sides of which were transparent 
advertisements, similar to those in the kiosques on 
the Boulevarts. Within this transparent house is a 
powerful electric light, the current from which is 
derived from a set of Faure batteries, which having 
been once charged by a Gramme machine are capable 
of maintaining a steady light for several hours, and 
this cart, driven along the principal thoroughfares of 

* See ante, page 241, 
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the city, naturally becomes an object of special obser- 
vation, and is an instance of modern enterprise in 
turning the newest scientific discoveries to com- 
mercial account. 

As the object of this notice is to refer to those 
electric installations which may be seen in the streets 
of Paris outside the Electrical Exhibition, it hardly 
comes within its province to mention things that 
are virtually exhibits at that Exhibition. At the 
same time we cannot pass over in silence the two 
powerful Maxim lights which are fixed over the 
principal entrance of the Palais de l'Industrie, each 
within a large optical projector by which its con- 
centrated beams can be directed in any required 
direction. Intheir normal position these beams are 
directed the one on the Arc de l’Etoile and the 
other on the Luxor obelisk in the Place de la Con- 
corde, iluminating both as if by daylight, but 
occasionally during the evening the beams are shot 
over different parts of the city, producing in the sky 
a splendid effect, each like the tail of a gigantic 
comet, and illuminating with great beauty such 
objects as trees or buildings which may chance to lie 
in its path. At the principal entrance and outside 


lit 


On the opening of the court, medical evidence 
was given that Way, the guard of the Manchester 
| express, was so seriously injured that it would be 
impossible for him to appear. 
the driver of the express, was next called, and swore 
{that the first time he applied the Westinghouse 
brake on that day after leaving Manchester was at 
Bolton, where it acted perfectly; he said he 
next used it to slacken speed at the Manchester end 
of the Sough Tunnel in order to take up a con- 
ductor, the line there being worked single, a3 the 
end of the tunnel is being lowered 3% ft.; on coming 
out of the tunnel at the Darwen end he slowed 
with it again to put the conductor down, and also 
used it in stopping at Over Darwen when tickets 


occasions he stated the automatic brake worked 
properly. On leaving Darwen he put on steam, 


between Darwen and Bolton Junctions he shut it 
off on passing the Darwen Iron Works. On pass- 
ing the Locomotive Cabin he found both the home 
and distance signals off as well as those at the Bolton 
Junction Cabin. At the Old Junction the distance 
the Exhibition there is a set of very fine Siemens | signal was on and the home signal off. Immediately 
are lights which can be seen from a great distance | after passing Bolton Junction he put the hand brake 
off, and in front of the same entrance and standing | on, and afterwards put on the Westinghouse brake, 
in the middle of the road there is a fine electric) but could not feel the latter taking any effect 
are light which is, we believe, maintained in a Serrin | although there was 80 lb. pressure on the air gauge. 
regulator by the current from a De Meritens, The speed was then forty miles per hour, which was 
machine. reduced to twenty-five or thirty miles by the appli- 

In concluding this notice of electrical applica- cation of the hand brake, On passing the Old 
tions which can be seen by any one traversing the | Junction Cabin he saw the train standing in the 
public thoroughfares of Paris, we need only mention | station and reversed his engine, giving her steam 
the electric tramway of Messrs. Siemens Brothers, | just after passing the West Cabin. If the Old 
which is now regularly working between the Place | Junction signals were on he would expect some- 
de la Concorde and the Palais de I’Industrie, and | thing was in the way at the other end of the station, 
which runs at an astonishing speed, making a very | but with the signals all off he would presume the 
large number of journeys per day, each time being | station perfectly clear. As a rule the trains stopped 
crowded, both inside and out with passengers, who| at the east end of the station. He said he had 
can thus for a payment of 2}d. make use of one of| been in the company’s service fourteen years, 
the newest and most important applications of | seven years as cleaner and fireman and seven years 
electric science that the present Electrical Exhibition | as driver. He had never driven this train before, 
will inaugurate. The path of this tramway, as well| not being a regular express man, and had only 
as the station in the Place de la Concorde, is|driven engines fitted with the Westinghouse 
illuminated with Siemens lamps, working in con-| brake seven times previously to the collision, on 
nexion with alternating-currrent machines driven | five of which occasions he had been supplied with 
within the building. a fireman acquainted with its working; but except 
on the first day he had himself worked the brake. 
On being cross-examined by Mr. Jordan, the counsel 
representing the Lancashire and Yorkshire Railway, 
Stansfield said he expected to be able to pull the train 
up when going at that speed in about 300 yards. He 
was shown a Westinghouse brake driver’s valve, 
and explained to what extent he had moved the 
lever, first so as to apply the brake gently, and 
finding it did not produce any effect he stated that 
he put it hard on with a similar result, In answer 
to some questions put by the jury, he said that 
after reversing his engine and putting on steam he 
never shut it off again, and accounted for the engine 
not backing out of the station both with its own 
train and the Liverpool train with which it was 
locked together by the fact that his hand brakes 
were screwed hard down, If the hand brakes were 








THE BLACKBURN COLLISION. 

In our number of the 26th ult. (ride page 215 
ante) we reviewed at some length the general circutn- 
stances attendant upon the disastrous collision at 
Blackburn on August 9, and gave an analysis of the 
evidence so far available. ‘The inquest on the pas- 
sengers killed in this collision was resumed and 
conciuded on the 16th inst. at the Blackburn 
Town Hall, before Mr. Robinson the coroner, 
Colonel Yolland assisting at the inquiry; and we 
have now to deal with these final proceedings. In 
order to enable our readers to understand the 
positions of the various signal cabins, and of the 
station itself, we give a diagram with the various 
distances and gradients marked on it, A down 
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applied first and the Westinghouse subsequently the 
latter would increase the holding power, Had there 
been no obstruction on the line, the train might 
probably have come to a stand at the east end of 
the station, The ‘east end,” we may remark, is 
the end of the platform furthest from the Bolton 
Junction. 

Mark Barker, the fireman of the Manchester ex- 
press, was the next witness called; but it was very 
difficult to hear the evidence he gave as he had lost 
his front teeth in the collision. He corroborated 
the evidence given by the driver that the Westing- 
house brake had acted properly when applied at 
Bolton, at both ends of Sough Tunnel, and at Over 
Darwen, and he further stated that he had put on 
the hand brake just before reaching Bolton Junc- 
tion of his own accord. ‘The distance signals at the 
Locomotive and Bolton Junction Cabins were off, 
but the distance signal was on at the West Cabin 
He saw the driver put the Westinghouse brake 
on at Bolton Junction, the gauge pressure being 
then 801b. to 1001b. He first observed the train 
standing inthe station when they were passing the 


grade of 1 in 100 finishes just before the Bolton 
Junction Cabin is reached, and from that point 
to the West Cabin, which is immediately at the 
end of the station, there is a level for a distance 
of about 499 yards; from this to the point where 
the collision occurred there is a rising gradient 
of 1 in 102. On approaching Blackburn Station 
from the direction of Bolton, the first signal cabin 
reached (amongst those concerned in the recent 
inquiry) is the Locomotive Cabin, 1151 yards 
from the centre of the station; the next is 
Bolton Junction Cabin, where the Bolton and 
Preston lines join, at a distance of 480 yards from 
the Locomotive Cabin, followed by the Old Junc- 
tion Cabin, 355 yards furtber on; the last being 
the West Cabin, 144 yards from the Old Junction 
Cabin. The point of collision, which was the 
centre of the station, was 172 yards from the West 
Cabin. From the Bolton Junction Cabin the line 
is nearly straight, as will be seen by referring to 
our illustration, and it was possible to see the train 
standing in the station when passing the Old Junc- 
tion Cabin, a distance of about 300 yards. 


William Stansfield, | 


were collected, and where he took water; on all these | 


but as there is a heavy down grade all the way | 





West Cabin, at which point he said the driver 
reversed and whistled. The hand brake remained 
on until the collision occurred, the speed, he con- 
sidered, not being decreased by the application of 
the Westinghouse brake. He did not see any green 
flag at the West Cabin. He had travelled before 
on a Blackburn express, but never had been into 
the station when the signals were against him, [y, 
cross-examination he stated that he saw the driver 
put on the steam when he reversed, and that the 
driver had himself tried his hand brake to ascertaip 
if it was hard on, In answer to some questions by the 
jury, he said he had been a fireman for twelve 
months, but had never been on this particular train 
before. 

Mr, Evans, a newspaper proprietor, who was a 
passenger in the Manchester express, was next called, 
|} and said that he was in a carriage about the middle 

of the train. He described the whole journey as 
being a little lumpy. When passing the West 
Cabin Station he feit the brake biting, and heard it 
produce a deep grinding sound; the pace on 
entering the station being greater than at 
any part of the journey. On getting out of the 
train at Blackburn Station he asked the driver why 
in the world he came into the station at such a rate ; 
Stansfield said in reply that he could not see the 
train standing in the station—nor could anybody — 
until he got right up to it, when he reversed his 
engine. In cross-examination he (Mr. Evans) said 
he did not take the time at the different stations, so 
he could not tell the speed, but he was perfectly 
acquainted with the inconvenience and noise pro- 
duced by the application of the brake. ‘lhe driving 
on the journey, he considered, very faulty, as there 
was much shaking in the carriage, and the stop at 
Bolton had been very awkwardly made, 

The next witness was a Mr. France, also a pas- 
senger, who was in the last compartment of the 
second carriage from the engine. He said they 
started from Bolton (where he joined the train) 
with a jerk, and that the running all through the 
journey was very bad. The speed through Sough 
Tunnel was great, and the station at Over Darwen 
was overrun. He said he did not feel any brake 
applied before coming up to Blackburn Station, 
when he observed that the speed was very great. 
When going into the station he looked out of the 
window, and seeing a train standing in front of 
them he knelt down and steadied his elbows against 


the cushions of the carriage. He felt the brake 
being applied on entering the station. In cross- 


examination he stated that he did of feel any brake 
before entering the station, but he then felt it dis- 
tinctly. He recognised it as being the Westing- 
house brake by the trembling it produced in the 
carriage. 

Heury Pickup was also a passenger, and noticed 
unusual speed before reaching Bolton, where he was 
nearly thrown off his seat on the train stopping. He 
was in the last compartment of the last carriage 
but one, with his back to the engine. He described 
the reduction of speed at Sough Tunnel and the 
stop at Darwen as being very sudden, the Darwen 
Station being overrun. He took the time with a 


stop-watch between Darwen and Blackburn and 
found it to be 5} minutes. After passing the West 
Cabin he felt the brake put on very strongly just as 
they were entering the station. 

Stansfield, the driver, was here recalled and again 
examined as to his conversation with Mr. Evans after 
the collision, and stated that he did not remember tell- 
ing that gentleman he could not see the train until he 
entered the station, as he had seen it earlier ; he 
was excited, he said, when he spoke to Mr. Evans, 
as he had just jumped for his life. As to the over- 
running the Darwen Station, he said he had merely 
put back a yard or two to the watercrane, ‘The 
guard in the van had not applied his brake on its 
being whistled for. 

After an adjournment for lunch the coroner asked 
if the jury wished to hear any more evidence, when 
a juryman said they would like to examine Colonel 
Yoliand on the subject. Colonel Yolland, in reply, 
said he would be glad to answer any questions put to 
him. On the request of another juryman for informa- 
tion as to the state of the engine after the collision, 
Grafton, the Lancashire and Yorkshire locomotive 
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foreman at Blackburn, was called and proved that 
he saw the engine fifteen minutes after the accident, 
when it was locked into the shunting engine ; he 
superintended its being taken into the siding behind 
the station. He noticed that the engine was in 
back gear with the hand brake on, as he had ordered 
it to be taken off, but had not noticed the position 
of the lever of the automatic brake valve or the 
pressure on the air gauge; the buffer beam was 
damaged as well as the tank ; the brake pipe was 
coupled up to the next carriage; he had not noticed 
if the regulator was open; the brake steam pump 
had, he said, probably stopped as there was very little 
steam in the engine. In answer to a question by a 
juryman he said he had not appointed Stansfield, 
neither had he heard Stansfield abject to the fire- 
men who were provided for him, 

Robert Thompson, the signalman at the West 
Cabin, was then called, and after being cautioned was 
sworn. He said that after the arrival of the Liver- 
pool train he lowered his home signal about 3.13 to 
let the Manchester train come in, exhibiting at the 
same time a green flag, although the train was not 
then in sight. Lowering his home signal would cause 
the Old Junction Cabin to do the same. He gave 
Bolton Junction line clear. They worked under the 
permissive block system. ‘There was no special rule, 
he said, as to when he must put out the green flag. 
Mr. Jordan referred him to the 163rd_ rule, 
which requires the exhibition of a green flag; but 
he stated, in answer, it was not customary to work 
according to the rule, nor, in the event of there 
being a train at the platform, was it the custom 
to keep the home signal at danger until the 
next train was brought to a standstill. He said 
he had been at the West Cabin for four or five 
months, and for twelve months previously with the 
company. He entered the service of the North 
British Railway Company as signalman in 1873, 
and had worked as one ever since, with the excep- 
tion of eighteen months. He stated that the traffic 
at Blackburn would be greatly delayed if ke did not 
take down his home signal, as the latter governed 
the Old Junction and Bolton Junction signals, and 
he added that he had been taught to work in that 
way. He had not any written instructions to work 
contrary to the rules. but the man appointed to teach 
him the box had taught him to do so. The station 
master had frequently visited his box, and was satis- 
fied with the way he worked his signals, On the day 
in question he would have taken off both his signals 
if the station had been clear. The Manchester 
train passed him at express speed, a thing he had 
never seen done before. 

Richard Pickersgill, the signalman at the East 
Cabin, said he had been five and a half years there, 
before which time he was at the Blackburn Old 
Junction Cabin. He considered the rules were 
worked up to according to his own construction of them. 
Before the West Cabin box was put up the station 
was controlled from the Old Junction Cabin. 
The West Cabin according to his observation was 
worked as described by Thompson the last witness, 
the home signal was taken off when one train was 
in the station, and a second train was waved in 
with a green flag. Thedriver, he said, should not 
have entered the station at more than five or six 
miles an hour with the signals as they were, and he 
considered it safe to allow one train to enter the 
station when another was there already if the brakes 
and everything else were working properly. 

William Becconsal, a district relief signalman, 
stated that he taught Thompson at the West Cabin, 
A second train could be allowed into the station if 
there was room for it, this being a matter in the 
signalman’s discretion, ‘Trains, he said, should 
come down the banks under proper control, gene- 
rally without steam, being governed by the brakes. 
In further cross-examination by another solicitor 
he said they were permitted to allow a second train 
to enter the station even before they had seen it. 
Hugh Smith, who had been pointsman for 4} years, 
and who wes now at the Old Junction Cabin, 
corroborated ‘Thompson’s evidence, and said a signal- 
man could let a second train into the station if there 
was voom, this being entirely a matter for his own 
judgment. He consiiered no accident would have 
happened if the brake had been applied at Bolton 
Junction, and he thought the driver should have 
come in at about six miles per hour. 

This concluded the evidence, and the coroner 
next summed up; the jury then retired, and after 
a consultation of three-quarters of an hour brought 
in the following verdict, namely, that ‘‘ Charles 
Tiplady and others had lost their lives in a collision 
between the Manchester and Liver, ool trains in the 








Blackburn Station on the 8th of August ; that such 
collision was caused by the loose working of the 
signals and the excessive speed at which the Man- 
chester train was being driven into the station ; and 
the jury are further of opinion that there ought to 
be more protection to the station than the present 
system of signalling at the East and West Cabins 
affords.” 

We have in the foregoing article confined our- 
selves simply to giving an analysis of the evidence 
afforded on Friday last, and the decision of the jury, 
and we have taken this course because we consider 
that any comments on the collision had better be 
deferred until after Colonel Yolland’s official report 
is made public. Colonel Yolland, in carrying out 
his inquiry, collated information on many points not 
specially dealt with at the inquest, and concerning 
these he will no doubt have something tosay. For 
the present we need, in conclusion, merely remark 
that we thoroughly agree with the verdict arived at 
by the coroner's jury. 








H.M.S. “ CONQUEROR.” 

On Thursday, the 8th inst., the Conqueror was 
floated out from the dock in which she has been 
building at Chatham. This marks an important 
stage in the construction of one of the ironclads to 
which attention has lately been drawn by the Navy 
Estimates, and although the ship has been floated 
rather earlier than was required by the state of the 
work, in order to make room for the new ship of the 
Collingwood type, the keel of which is to be at 
once laid in the dock vacated, the boilers and engines 
can now be got in place and other works proceeded 
with which could not be taken in hand while the 
vessel was under cover in dock. 

The Conqueror is a sea-going single turret twin- 
screw ram of the same class and general construc- 
tion as the Hotspur and Rupert, but larger and 
more heavily armed than either of these vessels. 
Her length between the perpendiculars is 270 ft. ; 
her extreme breadth 58 ft.; her draught with all 
guns and stores on board and fit for sea, will be 
25 ft.; and her displacement will be 6260 tons. 
The engines, which are being constructed by Messrs. 
Humphrys, Tennant, and Co., are vertical com- 
pound engines of 4500 indicated horse power. This 
power will, it is estimated, give the vessel a speed of 
upwards of 13 knots. 

In her single turret two heavy guns will be 
mounted, the pattern of which is not yet decided, 
but they will probably be the new 38-ton gun ; and 
besides these she will be armed with six 6-inch 
guns, and a number of heavy machine guns. She 
will also be armed with submarine torpedo attack ; 
she will have two torpedo tubes on the broadside 
fitted with training gear, and arranged for firing 
the laboratory torpedo. The armour on the turret 
and on the sides is 12 in. thick, except towards the 
ends of the ship, where it is of less thickness. It is 
all steel faced, the depth of the steel being about 
one-third of the thickness of the armour. The 
engines and boilers, magazines, gun-gear, loading 
arrangements, and other important and vital parts 
are protected by an armoured box citadel, the 
armour extending from the upper deck to about 
6 ft. below the water line. Before and abaft this 
citadel the armour consists of narrow belts on the 
side protecting the ship in the vicinity of the water 
line to a height of 2ft. above the water line, and 
to a depth of 6 ft. below it; and at the level of the 
upper edge of these belts is an armour water-tight 
deck of 3 in. steel. At the level of the lower edge 
of the armour there is also a water-tight deck of 
thin steel. Almost the whole of the framing and 
plating are of steel, which has been supplied by the 
Steel Company of Scotland. 

A somewhat remarkable feature in this ship 
consists of a poop which extends as far forward 
as the funnel stack, and masks the right aft fire 
from the guns, This feature is not possessed by 
any other vessel of her class, It has the advantage 
of enabling her to carry two torpedo boats when 
desired, besides providing excellent accommodation 
for the officers and crew, and increasing the capacity 
of the store rooms. Another interesting feature in 
this ship is the pilot tower, which will be placed on 
the poop deck, and protected with very thick steel- 
faced armour, and which will command an all-round 
view. In action the ship will be entirely worked 
and fought from this tower; the guns and torpedoes 
will be directed and fired from it. 

Mr. Trevelyan, in sketching the programme of 
work contemplated at the yards, promised that the 
Conqueror should be a!l but completed this year , 


judging from the present condition of the ship, 
however, an effort will have to be made if this pro- 
mise is to be fulfilled, as very much work remains 
to be done; little besides the bare hull and a 
portion of the armour are at present completed. 
Some naval officers and other authorities who 
have viewed with anxiety the ever increasing num- 
ber of classes of ships in the British Navy will, 
doubtless, approve of the design vf the Conqueror, 
because she is of an old and proved type—the ships 
of which class are well able to act together in per- 
forming definite duties in action—and because there 
is nothing new in her for sailors to learn, so that, 
as Mr. Trevelyan said, when referring to the new 
vessels ordered of the Collingwood type, “an 
officer who knew one ship well might have a chance 
on going into another of finding himself at home.” 








THE EXHIBITION OF ELECTRICITY AT 
PARIS.—No. X. 
Tue ConGress or ELECTRICIANS, 

From the preliminary notices of the Paris Elec- 
trical Exhibition which have already appeared in 
the columns of this journal, our readers by this 
time will have formed some idea of the highly 
important nature of the vast collection of electrical 
apparatus which is now exhibited in the Palais de 
VIndustrie. A few years ago an exhibition of 
electrical apparatus, although interesting to all 
lovers of science and of progress, would have been 
of real importance chiefly to electricians and 
specialists, but the time has now arrived when 
electrical science has become an integral and highly 
important branch of civil engineering, and each day 
that passes only renders more conspicuous the fact 
that a professional engineer who looks upon electric 
science as something foreign to his work will soon 
find himself left behind in the great race of compe- 
tition, and will be regarded by his professional 
brethren as belonging to a bygone age. Electric 
illumination is at the present time as important and 
inseparable a branch of the profession of the civil 
engineeras the great subjectsof gas or of watersupply 
have been at any time since civil engineering existed 
as a separate and recognised profession, and we are 
coming to a time when the electric transmission of 
power or the storage of electric energy must occupy 
a very similar position. At such a period of the 
world’s history it was due to a happy inspiration 
that the originators of the present splendid display 
at Paris bethought themselves of so fertile a means 
of developing the newly inaugurated branches of 
engineering science, for it is only by enabling the 
users and manufacturers of our country to see with 
their own eyes what their brethren in other countries 
are doing that real competition is excited, improve- 
ment secured, and progress advanced, 

A collection of electrical apparatus alone would 
however chiefly instigate manufacturing and com- 
mercial progress and competition, for the scientific 
element would be conspicuous either by its absence 
or unly by its application; it was therefore very 
wisely suggested that in connexion with a universal 
exhibition of electrical apparatus there should be 
held simultaneously a meeting of the world’s 
physicists—an international Congress of Electricians 
—which should, if properly conducted, occupy the 
same position with respect to the advancement of 
the science of electricity as an exhibition of apparatus 
would occupy with respect to its application, or 
what may be called the art of the electrician, and 
the great and all-important question of electrical 
measurement of the theories of electrical generation, 
transmission, and induction, as well as the scientific 
considerations involved in all the applications of 
electricity, will come under the cognisance of this 
Congress. 

By the decree of the President of the Republic, 
it was decided that snch a Congress should be 
opened on the 15th inst., under the presidency of 
the Minister of Posts and Telegraphs, and that it 
should be held in one of the Salle des Conférences 
of the Palais de l'Industrie. The meetings are con- 
ducted under the control of six vice-presidents, of 
whom three belong to France and three represent 
the countries taking part in the Exhibition. 

The members of the Congress comprise, in the 
first place, all the ministers of the French Govern- 
ment, and the ministers of those foreign Govern- 
ments which participate in the Congress. Twenty- 
eight different nations are in all represented; of 
these, the most important in point of numbers, are : 
France, 70 members; Great Britain, 38; Belgium, 
32; Russia, 16 ; and Germany 15. The United States 
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by the Exhibition, coutsibutes ouly six members, 
while Austria sends three. Spain is proportionally 
stronger in the Congress than in the Exhibition, 
having twelve members; Italy has five, Holland, 
four, and Portugal, four. Sweden is represented 
by five, Denmark by four, and Norway also by four 
members. 

It would take too much space even to summarise 
the names of those taking part in this series of 
meetings, it will be sufficient to say that nearly all 
the representative men of science are collected 
together, day by day, in the Salle des Conférences 
at the Palais de I'Industrie, and the minutes of 
proceedings of the important and prolonged meet- 
ing will be looked fur anxiously by the scientific 
world, and will form a lasting record of this im- 
portant feature of the Electrical Exhibition. 

The work of the Congress has been divided into 
three sections; the first, comprising the general 
séances, is under the presidency of Mons. J. B. 
Dumas, Secretaire Perpetuelle de l’Academie des 
Sciences ; the second and third, which comprise the 
sectional séances, are under the presidency of 
Mons. A. Cochery, Ministére des Postes et des 
Télégraphes, and of Professor Hughes, respectively. 
The first part of the Congress, referring to general 
questions, is divided into three sections ; the first 
of these refers to electrical units, and includes 
discussions as tothe measures which ought to be 
taken for the arrival of a general adoption of an 
international system of electrical units. The 
points specially brought up for consideration are: 
], the necessity of an understanding for the general 
adoption of an international system of electrical 
measures ; 2, the choice of the system of units to 
be adopted, and the denominations which ought to 
be applied to them; 3, the measures which should 
be taken for the establishment, preservation, and 
reproduction of international standards; 4, the 
advisability of forming a permanent international 
commission for this purpose ; 5, the advisability of 





constituting a special department of the Interna- | 
tional Bureau of Weights and Measures to be filled | 


by this permanent commission, 

The second section refers to international tele- 
graphy, and to the best measures to be taken to facili- 
tate the service of international telegraphs. This 
important subject is discussed under the following 
heads : 

1. The means to be adopted for the employment 
of the same terms and units for the designation of 
such details as affect the working of interzational 
lines. 

2. The advisability of organising an international 
investigation on earth currents. 

3. The arrangements to be adopted for regulating 
the conditions of laying of submarine cables where 
such cables lie near to or cross one another. 

4. On the conditions which should be established 
on the subject of distinctive signals, and on the 
special navigation rules referring to ships employed 
in laying or raising submarine cables. 

he third section refers to various applications of 
electricity as follows: 

1. The electric light and the measures to be 


taken to facilitate the comparison of luminous | 


intensities. 
2. Electro - physiology and the best available 


methods for facilitating the comparison of effects | 


obtained in the employment of electro-medical 
apparatus. 

3. Lightning conductors, 
cussed the most convenient mode of collecting 
information and comparative statistics as to the 
efficiency of the various systems of lightning con- 
ductors now in use. 

‘The second part of the Congress comprises three 
sets of sectional meetings. ‘The first section is 
theoretical and deals with the sources of electricity, 
electro-physiology, and lightning conductors, These 
subjects are divided into the following heads: 

1. The theory of electricity. 


2. The measuring of continuous and alternating | 


currents, 

3. Atmospheric electricity and terrestial mag- 
netism. 

4. Lightning conductors; the points discussed 
under this head are similar to those brought before 
the consideration of the first part of the Congress 
and referred to above. 

5. Electro - physiology and the necessity of 
defining precisely the nature and condition of the 
currents employed in medical and surgical opera- 
tions. This head also includes the consideration 
of the various means employed for the investigation 


In this division is dis- | 





of electro-physiology, that is to say, the detection 
and measurement of electrical phenomena which 
are inseparable from animal and vegetable life. 
Besides the foregoing other points may be raised for 
discussion by the members present. 

The second section refers to the transmission of 
signals and of speech by electricity : 

1. With reference to telegraphy the following 
points are open to discussion. On the comparison 
between the use of voltaic batteries and of magneto 
and dynamo-electric machines; on the best condi- 
tions for establishing overhead, underground, or 
submarine telegraphs, especially with reference to 
their conductibility and insulation ; on the advan- 
tages and disadvantages of using relays on main 
lines, and on the best arrangements of lightning 
protectors, 

2. Referring to the telephone the chief points 
under discussion are the special difficulties in the 
installation of telephonic lines, and on the various 
causes of perturbation in transmission. The third 
division refers to railways and to the application of 
electrcity for working signals, together with a con- 
sideration of the best systems of signals in use. 
The third section deals with the industrial applica- 
tions of electricity. Of these, electric lighting takes 
the first place, and the points for consideration are : 

1. The measures of luminous intensity. 

2. Comparison of various photometric apparatus, 

3. The possibility of establishing an international 
photometric standard. 

4. The practicability of preparing simple formulz 
for photometric measurements. 

5. A comparison between the performances of 
continuous and alternating current machines. 

6. The special conditions which regulate the 
ele ctric lighting of towns, workshops, mines, light- 
houses, ships, submarine operations, &c. 

The second part of this section deals with the 
transmission of power to a distance by electricity 
with what has been done up to the present time, and 
with the utilisation of natural energy for the pro- 
duction of electric force. The third portion deals 
| with the distribution of electricity for industrial 
purposes ; the fourth is devoted to electricity applied 
to the synchronising of time-pieces as well as to 
recording apparatus such as chronographs and 
similar instruments ; the fifth part deals with electro- 
metallurgy and to electro-chemistry ; and the sixth 
to various points which may be raised by members 
present at the meeting. 

The third part of the Congress comprises con- 
ferences of a more general character, and embraces 
the consideration of those branches of electric science 
which are not included in the two precediug divisions. 

As it has, in our opinion very wisely, been decided 
not to admit the representatives of the press to the 
conferences of the Congress, we should be unable, 
without great breach of confidence, to give any- 
thing like a report of the proceedings; but we 
shall, as far as we can do so with propriety, lay 
before our readers such of the results of the dis- 
cussions as are of importance, referring those who 
wish for more detailed information to the Official 
Report which will appear in due course, and which 
we shall lay before our readers at the proper time. 











| THE MESSAGERIES MARITIMES. 
Tue council of administration of this great con- 
cern adopts the prudent course of writing off 
| annually from net revenue 5 per cent. of the value 
of the hulls and engines of the ships composing the 


| fleet of the undertaking. The sum written off 


upon this principle for 1880 was 178,694/. ; and | 


even allowing for the cost of the new ships built 


or building, the value of the fleet (which originally | 


| cost 4,073,611/.) was returned at 1,977,731/. at the 


| close of 1880, as compared with 2,067,528/. at the | 


close of 187. It must be acknowledged that the 
administration of the affairs of the Messageries 
Maritimes is characterised by strict prudence, 
}and that the constant depreciation which is, of 
|course, experienced by the fleet is fully and 
| scrupulously provided for. It is satisfactory that 
this is the case, since the profits so called of a steam 
shipping enterprise are altogether delusive, unless 
| full provision is made for the continual deprecia- 
| tion of the fleet. At the close of 1880, the com- 
pany had in course of construction at La Ciotat 
| two large vessels of 5700 tons of displacement and 
| equipped with engines of 600 horse power nominal. 
| The first of these vessels, the Saghalien, was brought 
| into service on the China line in the course of 
| January, 1881 ; the second, the Natal, will not be 
| in running order before the close of this now well- 





advanced year. The value of the stores on hand 
at the close of 1880 was 480,182/., or 13,025/. more 
than the corresponding value at the close of 187), 
This increase was principally attributable to the 
| increased activity which prevailed last year at the 
company’s workshops at La Ciotat. 
| In 1879 the aggregate distance which had to be 
;run by the company’s steamers was 2,011,263 miles, 
| The corresponding distance which had to be run 
jin 1880 was 2,036,343 miles, of which 1,602,438 
|miles were comprised in the obligatory postal 
| service, while 371,754 miles were represented by 
permissive voyages, and 62,265 miles by compulsory 
| trips rendered necessary by the replacement of ships 
| stationed at Constantinople, Hong Kong, and Port 
| Louis. The general regular voyages were almost 
|precisely the same during the two years. The 
| Increase of 25,080 miles observable in the aggre- 
}gate distance run last year was explained by 
lan addition to the number of supplementary 
voyages made in the Indo-Chinese seas. W< 
|should just add that 3986 miles were run last 
year, either in trial trips or by ships despatched 
|} from Marseilles to La Ciotat for repairs. It may 
| be observed that the average distance run last year 
| by 51 of the company’s steamers was 39,829 miles, 
the corresponding average for 1879 having been 
39,445 miles. The company’s steamers would 
|thus appear to have been more effectively em 
|ployed last year than in any former period. 
|The aggregate distance run by the 51 steamers, 
| to which reference has just been made, was 2,031,376 
}miles ; and the small balance of 5035 miles repre 
| sented the distance run by four steamers successively 
| despatched to Batavia to replace a steamer employed 
} upon that line and temporarily detained in port for 
repairs. The average speed attained by the 
steamers showed a further advance last year as 
compared with the results of some former years. 
Thus in 1880 the average speed attained upon th 
Transatlantic lines was 11.{% knots per hour ; upon 
the main China line, 11.74 knots per hour; and 
upon the three networks, including the purely com 
mercial lines, 11.01 knots per hour. In 1879 the 
corresponding general average was 10.89 knots per 
hour. The improvements gradually effected in thi 
engines in use in the company’s steamers con 
tributed, of course, to this result, which was 
rendered all the more gratifying by the fact that 
it was secured with a proportionately reduced con- 
sumption of fuel. The services of the undertaking 
were conducted with tolerable regularity last year, 
except that, in consequence of a quarantine enforced 
for the prevention of yellow fever, the company 
was compelled to discontinue calling at Rio d 
Janeiro between November, 187), and June, 188). 
The obligatory voyages made in connexion with 
|the postal service were maintained last year at 
1,602,438 miles, a similar distance to that run in 
1879. The distance was fixed, we may observe, by 
ja convention of July 18, 1875. T'wo new conven 
| tions, signed this year by the council of adminis- 
|tration, will make some important additions to 
the company’s obligatory services. The first of 
these additions will be 60,649 miles, represented by 
|a line between Cochin-China, Singapore, and Ton- 
quin ; and the second, 353,420 miles, represented by 
a service between Marseilles, Réunion, the Mauri- 
tius, Australia, and New Caledonia. One of the 
consequences of this second addition, if it should 
be carried out, will be the suppression of the 
branch service of 74,006 miles run annually be- 
tween Aden and Port Louis in the Mauritius. 
The first of the new conventions will come into 
force on January 1, 1882; the execution of the 
second convention is dependent upon the ratifica- 
tion by the French Senate of certain financial 
stipulations. The convention which the company 
will have to execute as from January 1, 1882, was 
signed between the company and the Colonial 
Government of Cochin-China December 21, 188%), 
and February {, 1881. It concedes to the company 
for a term of nine years, and in consideration of a 
subvention of 14s. Gd. per marine league, or 4s. 3d. 
per mile, a double service comprising, first, 26 
voyages per annum between Saigon and Singa- 
pore ; and secondly, twelve voyages annually 
between Saigon and Hai Phongdu ‘Tonquin. This 
service will involve the employment of three 
steamers of small size ; two of these will be readily 
found in the existing fleet of the company, while the 
third, which is in course of construction, has been 
designed with especial reference to the navigation 
of the mouths of the Tonquin. 

As regards the services rendered by the com- 
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cial 
pany’s steamers last year, we may add that the 
number of passengers of all classes carried in 1880 
was 116,967. Of these 4928 were Government 
passengers, of whom 1917 were carried free, while 
2017 were conveyed at a reduction of 30 per cent. 
from the published rates. The weight of the goods 
carried last year was 402,436 tons. Specie and 
securities were also transported last year to the 
aggregate value of 8,079,728/., of which 138,880/. 
was carried on account of the French Government. 
In 1879, the steamers of the undertaking carried 
114,197 passengers, 386,121 tons of goods, and 
specie and securities of the aggregate value of 
10,340,000/. There was thus a respectable increase 
last year in the movement of passengers and goods ; 
on the other hand, there was a somewhat sharp 
decline in the movement of specie and securities 
last year. The income of the company experienced 
an increase last year, the improvement having 
been 44 per cent. as compared with 1879. The 
most sensible augmentation occurred on the Brazil 
and La Plata lines; this result was rendered all 
the more remarkable by the fact to which reference 
has been recently made, viz., that the traffic was 
carried on during six months of the past year sub- 
ject to sanitary restrictions. The revenue of the 
Indo-China network also exhibited some improve- 
ment in 1880; the only line of the network which 
showed a falling off last year was the Japanese. 
The general result of the past year’s operations was 
a profit of 226,296/., admitting of a dividend upon 
the share capital of the company at the very respect- 
able rate of 7 per cent. per annum. 











NOTES. 
Marine EXxutpirion IN HAMBURG. 

Ix connexion with the inauguration of a new 
Luilding for the Marine Observatory, an institu- 
tion which has been in existence in Hamburg for 
over six years, an exhibition of marine objects was 
opened in the museum of the above-named institu- 
tion's new buildings on September 14, and will 
remain open till the end of this month. The 
exhibition comprises altogether ten groups, and 
although confined to German exhibitors contains a 
number of interesting objects, models, charts, 
books, and instruments of different origin, lent by 
authorities of various museums and private indi- 


viduals in Germany. The exhibition comprises: 
Group a. Astronomical and geodetic instruments 
for nautical purposes; /. Chronometers for nautical 
purposes; ¢. Compasses and magnetic apparatus ; 


d. Hydrographical apparatus; e. Meteorological 
apparatus and instruments for nautical purposes ; 
f. Physical and educational apparatus and instru- 
ments; gy. Apparatus for’ signalling meteorological 
observations ; A. Life-saving apparatus at sea ; i. 
Ships’ models. A. Models of war vessels; B. 
Models of merchant vessels; C. Parts of vessels, 
boats, &c. /. Charts and books on nautical objects. 
The catalogue contains nearly 700 exhibits or groups 
of exhibits, amongst which are many interesting 
objects, both historical and naval, and although 
but limited, the exhibition will repay a visit. It is 
the intention of the authorities of the Marine 
Observatory Institution to buy a number of inte- 
resting exhibits for the permanent museum. 


Raitway Lanp PurcHaseEs, 

In the half-year that has been recently closed the 
Midland Railway Company paid 143,000/. for 
“land and compensation,” for additional land that 
it needed and for compensation that it had to pay 
for compulsory purchase. And it is interesting 
and suggestive to notice that the cost of the land 
and parliamentary charges was 12,100/., or approach- 
ing nine per cent. Land on the Settle and Carlisle 
seems to have been bougbt at a cost of 5175/., and 
the law and parliamentary charges were 1469/.; 
whilst for land on the Bootle goods branch, which 
cost 122/., the charge for law and parliamentary 
costs was not less than 118/. Nor is the Midland 
Railway singular in this experience: the North- 
Eastern Railway in the same period of six months, 
spent 9924/. on- land and compensation, and 3190/. 
on the necessary legal and preliminary charges. In 
one instance it would appear that for land costing 
351. at Stockton, the cost of the law, parliamentary, 
and preliminary charges was not less than 676l. 
And on the South-Eastern Railway the land and 
compensation for the past half-year were 14,78/5. 
—the law and parliamentary charges 6316/.! Ina 
measure the companies have themselves to blame 
for these exorbitant payments. They allow land 








near their lines to be built on ; they neglect favour- 
able opportunities of acquiring it privately, and 
then they have to apply to Parliament for compul- 
sory powersof purchase, with the inevitable heavy 
costs of arbitrations and of legal expenses generally. 
For juries take a not unnatural view in favour 
of the person whose property is compulsorily taken, 
and hence the heavy charges of which we have 
above cited a few examples. And it is probable 
that in the early future they will grow, for the ten- 
dency is now towards a feeling that would compel 
the companies to provide additional lines to sepa- 
rate goods and passenger traffic at important junc- 
tions and in large towns. It seems to be believed 
that this will some day come, and it is almost the 
duty of the companies to look forward to it and to 
be prepared to meet it when it is needful, and when 
it can be most cheaply effected. 


Nortu-EasTerNn RaILWay AND ITs Ports. 

The railway companies are now beginning to 
realise the fact that the ports are to them amongst 
the chief sources of traffic. The North-Eastern 
Railway isapparently commencing to recognise this, 
after long neglect of these ports, of which from 
Hull to Berwick it has almost a monopoly of the 
service, and in a more limited degree an ownership 
of the docks. The acquirement by Hull of the 
right to form new docks and a new line is teaching 
the North-Eastern Railway a lesson, and is likely 
to lead it to adopt a more liberal policy to its ports 
lest it should lose others and these. Nor is this a 
fancied danger, for Sunderland would readily 
welcome the Midland. West Hartlepool complains 
of its treatment, and projected a new line some 
years ago which the monopolist railway took up— 
ultimately to crush; and the Tees is continually 
claiming fresh facilities and lower charges. With 
the exception of the Tyne none of the northern 
ports have had that development they were entitled 
to, and hence for long their facilities contrasted 
poorly with those of the fine ports and the splendid 
service some other companies had made—at Birken- 
head, Fleetwood, and some of the southern ports, 
for instance. It is by no means improbable that in 
the next session the North-Eastern may have to 
ask for additional powers to increase the facilities 
at its ports. Their trade is outgrowing the facili- 
ties of shipment and of despatch, and there will 
need additions to these, for the long journeys of the 
passengers and the goods that are brought yield 
more to the North-Eastern than do the smaller 
journeys inland. New trades—especially the Ameri- 
can—are being developed in the North, and every 
ship’s cargo that is thus brought in represents the 
conveyance of one or two thousand tons’ weight of 
goods to the interior, so that in the traffic that is 
created there both inward and outward the ports 
of the north-east have a claim to that they may 
now receive—the provision of greater dock and 
siding accommodation, and that of the thorough 
reconstruction, and some of their facilities of 
shipment and of unloading. 

Deer Water Docks at TILbury. 

There has been strong evidence for years past 
that the port of London is gradually being shifted 
eastwards, and there can be no doubt that with the 
rapid increase in the size of vessels which is now 
going on, shipowners will be more and more dis- 
posed to avoid the risks consequent upon the navi- 
gation of their vessels through the higher reaches 
of the river. Under these circumstances we are 
not surprised to learn that the directors of the 
East and West India Dock Company propose to 
take the bold step of constructing deep water docks 
at Tilbury. The scheme is one which has been 
originated by Mr. A. Manning, the engineer to the 
above-named company, and Mr. F. C. Ahlfeldt, the 
manager of the Millwall Extension and East and 
West India Dock Company’s railways, the proposed 
docks having been designed by Mr. Manning. The 
proposed docks are intended to accommodate 
steamers of the largest size, and will have a river 
entrance 200 ft. wide, opening into a tidal basin 
41 ft. deep in the channel, and having an area of 
16 acres, while the lock will be 700 ft. long, 80 ft. 
wide, and have a depth of 41 ft. of water over the 
sill. These are dimensions which will involve some 
highly interesting work. The tidal basin will be 
provided with landing-stages arranged to allow of 
the ready embarkation and disembarkation of pas- 
sengers from the largest steamers at any time of 
the tide—a very great convenience—while it is also 
proposed to erect adjoining the basin a large hotel 
and restaurant. The main dock will have 15,000 ft. 





of wharf frontage, and will be arranged to give 
berths for thirty large steamers, averaging 400 ft. 
in length. The accessories of the dock will 
include graving docks—the largest 825 ft. long, with 
27 ft. of water over the sill—ample warehouse and 
shed accommodation, granaries and grain elevators 
on the American system, special machinery for the 
rapid handling of coal, and heavy lifting appliances, 
including a 100-ton shears. The important matter 
of good railway accommodation has also been 
attended to. The estimated cost of the whole work 
is 1,100,000/., and we understand that the necessary 
land has been secured together with space for 
extensions. The whole scheme isa most important 
one, and there is every reason to regard the proposed 
docks as a most valuable addition to the Port of 
London. 
NorTH-EAsTERN WoRKS. 

The North-Eastern does not take a very high 
view of the wants of its great and tolerably pros- 
perous district. It does not propose to expend 
one-tenth part of the sum the Midland Railway 
deems needful to serve itsterritory. At the begin- 
ning of the half-year the Midland expected to 
spend 4,684,000/. on new works ; the North-Eastern 
proposed to spend only 623,724/. Except lines 
between Newcastle and Heaton, now in abeyance, 
the North-Eastern has no great work in hand 
beyond those that now approach completion. If the 
wants of the great district of which it has a mono- 
poly were fully served, this slight capital expendi- 
ture would be a merit, but this is not the case. In 
the past dozen years the North-Eastern has spent a 
large sum of money in lines into some of the 
northern dales, and it has also done much to improve 
the accommodation of the district about York, 
because there is practically competition with others 
of the great lines. But in that part from which it 
derives the great bulk of its traffic, the seaboard 
from the Tees to Blyth, its service is sparse, slow, 
and deficient. One of the works that approach 
completion will materially benefit the Cleveland 
district, but South Durham is to the coast precisely 
in the same condition it was twenty-four years ago, 
when its trade and its population were a tithe only 
of what they now are. The lines entering Sunder- 
land and Hartlepool—two of the great coal shipping 
ports—are as tortuous and as roundabout from the 
coalfields as twenty years ago, and there are no 
signs of change. The only indication that has been 
given of any addition to the works that the North- 
Eastern proposes to make, is in the report that it 
will seek powers to make a line through one of the 
rural parts of Northumberland, by Wooler—a line 
which, however desirable it may be in the eyes of 
the locality, is one through no industrial centre, 
and one that promises rather to be a “sucker” than 
a “feeder” of the system. What the North- 
Eastern Railway needs now is to consult the wants 
of the districts and the ports from whence it 
derives its traffic, to increase the facilities that are 
now too small for the trade, and to improve and 
shorten the routes that, however suitable a score 
of years ago, can scarcely be said to be all that is 
desired at the present time of enlarged and still 
increasing competition between the whole of the 
ports of the country. 


THE INVENTION OF THE TELEPHONE. 


The American press has long ignored the legiti- 
mate claims of Professor Graham Bell to be 
accounted the first and true inventor of the speak- 
ing telephone. That gentleman had the misfortune 
to born an Englishman, or, speaking more 
strictly, a Scotchman ; and the lion’s share of the 
invention has always been accredited in the United 
States to native Americans, such as Mr. Edison and 
Mr. Elisha Gray. The recent decision of Judge 
Lowell, of the United States Circuit Court of 
Boston, Mass., has, therefore, caused considerable 
surprise and disappointment in America. The 
judge virtually declares Professor Bell the original 
inventor of the speaking telegraph, and confirms 
to the American Bell Telephone Company the 
exclusive right in the United States of talking over 
a wire by means of electricity. Hesays: “If the 
Bell patents were for a mere arrangement or com- 
bination of old devices to produce a somewhat 
better result in a known art, then, no doubt, a 
person who substituted a new element not known 
at the date of the patent might escape the charge 
of infringement. But Bell discovered a new art, that 
of transmitting speech by electricity, and has a right 
to hold the broadest claim for it which can be per- 
mitted in any case—not to abstract right of sending 
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sounds by telegraph without any regard to means, 
but to all means and processes which he has both 
invented and claimed.” At first sight this decision 
appears at variance with that of our own judges, 
Baron Pollock and Mr. Fitz-James Stephen, in the 
recent trial between the Post Office and the Bell 
Telephone Company. They ruled that the tele- 
phone was a telegraph, and in that case we may 
well ask if telephoning can therefore be a new art 
as the American judge defines it. The English 
judges were impressed by the counsel for the Post 
Office with the scientific evolution of the telephone, 
and evidently regarded the case from an internal 
point of view ; they had been taught to see how 
Riess’s musical telephone was related to the ordi- 
nary “sounder,” and how Bell’s telephone could be 
assimilated to Riess’s. The American judge has, 
however, evidently looked at the case from an 
external standpoint, and decided on the difference 
of results effected rather than on the scientific 
likeness of the means employed ; and we question 
whether his decision is not the clearest and the 
best. The telephoning of speech is fairly entitled 
to be ranked as a new art; and though Professor 
Bell cannot lay claim to the abstract right of send- 
ing speech, he is at liberty to claim all the means 
and processes covered by his patents. The decision 
will affect the prospects of a great many patentees 
who have taken out numerous patents for improve- 
ments in telephonic apparatus based on Bell's 
invention; and if it is confirmed by the Supreme 
Court of the United States it will put a gigantic 
monopoly into the hands of the American Bell 
Telephone Company. 

GLasGow COLLEGE OF SCIENCE AND ARTs. 

After existing for a period of some fifty-eight 
years as the Glasgow Mechanics’ Institution, almost 
if not absolutely the parent of the working men’s 
colleges established by Dr. Birkbeck, Lord Broug- 
ham, Leonard Horner, and other friends of educa- 
tion, the well-known establishment for adult edu- 
cation in Bath-street, Glasgow, is now commencing 
its first session under its new name of the College 
of Science and Arts. Having had its constitution 
radically remodelled, its welfare better provided 
for from a pecuniary point of view, and its course 
of instruction placed on a higher level and more 
thoroughly organised and adapted to the wants of 
the time, it had a very successful session last year, 
if we are to judge by the numbersand the character 
of the students who attended one or more of the 
classes embraced in the curriculum and by the 
successes which they gained in the science examina- 
tions held last May by the Government Department 
of Science and Art. We refer, in the first instance, 
more especially to what may be regarded as the 
engineering classes of the Institution. In the 
group of subjects including geometrical drawing, 
mechanical drawing, and building construction, 
88 per cent. of the students who were examined 
obtained passes, and 44 per cent. passed in the 
first class. In theoretical and applied mechanics 
and steam %) per cent. passed and 41 per cent. 


obtained first-class certificates. In steam alone 
all the students who went forward for exami- 
nation secured places in the results, and 53 


per cent. passed in the first class. That was a 
most unusual measure of success in these examina- 
tions, but it was in a sense even surpassed by the 
success attending the students belonging to the 
class in electricity and magnetism, there being 
%4 per cent. of passes, of which 76 per cent. 
were first class. These results are certainly most 
creditable to the principal of the Institution (Mr. 
Andrew Jamieson), who, as a telegraphic en- 
gineer, has had a large amount of practical ex- 
perience in applied electrical engineering. One 
member of the class, Mr. Livingstone, telegraphist 
in the General Post Office, Glasgow, who gained 
Sir William Thomson’s special prize at the end 
of the session, took second-class honours and 
stood first in the first stage of telegraphy in 
the City and Guilds of London Technological 
Examinations, with silver medal. Referring to 
the practical chemistry classes, 74 per cent. of the 
candidates from the junior class passed, and 52 per 
cent. were ranked as first class. Of the candidates 
who went forward from the senior class 78 per 
cent. passed, and 33 per cent. gained first-class 
certificates. Speaking now of the first 
of the College of Science and Arts, we may men- 
tion that it is the intention of Principal Jamieson 
to start a class for the ensuing winter in elec- 
trical engineering, under which comprehensive 
title there will be embraced telegraphy proper, as 


session 


also telephony and electric lighting. The intro- 
ductory lecture to the course on that subject will 
be delivered on the 3rd of October, when the 
Faure secondary battery will be for the first time 
exhibited publicly in Glasgow, and its use demon- 
strated in connexion with the all-important 
question of the storage of electricity. The day 
and evening classes in mathematics kave just been 
opened for the new session under the charge of 
Mr. William Raitt, M.A., B. Sc. (Edinburgh), who 
joins the lecture staff of the College of Science and 
Arts with the highest character as a practical 
teacher, lecturer, and scholar. Day classes have 
been specially arranged for young intending 
engineers, shipbuilders, architects, builders, ec. 
The institution now bids fair to fill an important 
blank in the educational wants of Glasgow, a city 
which is famous fora variety of important industries 
which are based on scientific principles. 
Hutt AND BarNnsLey RaiLtway. 

The works of the dock in course of construction 
in connexion with this line have made great pro- 
gress during the last few weeks. The river embank- 
ment is being rapidly raised, and in some parts is 
only 5 ft. below high-water mark. As many as fifty 
cargoes of chalk are discharged every week. A 
great part of this material is brought from the 
quarry of Messrs. Lucas and Aird, at Barton, but 
the progress made is so rapid that at present they 
find their own quarry will not supply all the chalk 
required, and much is also obtained from other 
sources. A large cofferdam, which will contain 
about 1500 piles, and which is being constructed in 
front of the entrance, is being pushed with all 
vigour. Preparations are being made for continuous 
work night and day, and in a few days there will 
be two powerful electric lights in use, and these 
will enable the work to proceed continuously. A 
powerful double dredger is at work removing the 
Hebbles Shoal from the front of the entrance, and 
the material dredged is carried in iron hopper 
barges behind the chalk embankment and assists in 
filling up the quays. The concrete foundations 
of the north wall of the dock are being laid, and 
upwards of 150,000 cubic feet of stone have been 
deposited on the work, so that when once com- 
menced the masonry of the dock walls will pro- 
gress without any delay whatever. It is expected 
that the foundations will be ready, and the first 
stone laid, in a few weeks. The stone is all 
brought from the fine quarries near Leeds and 
Harrogate, and is of the hardest description. 
Large lime kilns and other plant have been 
erected for the preparation of lime for the works. 
Upwards of 80,000 tons of lime are required 
for the work, and this will all be made 
from blue lias lime imported from Lyme Regis, in 
Dorsetshire, and burnt on the dock works. The 
main excavations are being pushed with much 
vigour, and the two graving docks will very 
soon be ready for timber and masonry. A 
large steam navvy and a couple of steam grab 
dredgers are objects of much interest to visitors 
to the works. Although the progress made has 
been so satisfactory, the rate at which work can be 
done is much limited by the fact that, until the 
outer bank is completed and the tides excluded, 
the contractors are only able to work over a small 
area. At present, nearly 1000 men and 11 loco- 
motives are working daily ; also, numerous steam 
cranes and other engines of various descriptions. 
With regard to the railway, in a few days the 
embankment will be commenced on the Hull sec- 
tion of the line. For several days an engine has 
been steadily at work tipping chalk and earth from 
the cuttings beyond Willerby, on the piece of 
ground near the Scarborough goods branch of the 
North-Eastern Railway. A bridge over this line is 
built, and the wrought-iron girders have been lifted 
into their place ; the girders have already been 
placed on the bridge over the Scarborough passenger 
branch. All the bridges are now built between 
Springbank and the Beverley-road, so there will be 
nothing to delay the progress of the embankment. 
The bridge over the Beverley-road will be com- 
menced almost immediately on the east side of the 
River Hull. A start has been made on the bridge 
and viaduct over the Sutton Drain. This will be 
rather a big work, as the railway has to be carried 
over the North-Eastern Railway, a few yards from 


where it crosses the Sutton Drain. From the 
Sutton Drain to the Withernsea branch of the 
North-Eastern Railway all the brickwork is 


finished, and in a few days the girders will be 





lifted on the Holderness-road bridge. Although 








the work has only been in hand a few months 
nearly all the bridges are either finished or in hand’ 
About 400 cubic yards of brickwork are built per 
week, and the work is generally in a forward state. 
There is a surface line over the whole length, and 
on the western portion a small locomotive takes 
the place of horses to move the wagons. 
CANADIAN Raitways. 

An official report, prepared by Mr. Collingwood 
Schreiber, and presented to the Parliament of the 
Dominion of Canada, states that at the close of 
June, 1880, the railways of Canada had attained 
the following development : Railways in opera- 
tion, 6891 miles ; railways under construction, and 
on which track is laid, 334 miles; railways under 
construction, 1077 miles ; total, 8302 miles. This 
mileage does not include 208} miles of the Grand 
Trunk and 21 miles of the South-Eastern Railway. 
situated in the United States, and erroneously 
included in the returns of former years. There 
was an increase of 636 miles in operation, and a 
decrease of 126 miles under construction during 
the year. The length of the various gauges is: 
Completed, 5 ft. 6 in., 289 miles ; 4 ft. 84 in., 
6250 miles; 3 ft. Gin., 686 miles; total, 7225 miles. 
Under construction, 4 ft. 84 in., 1077 miles. In opera- 
tion, 5 ft. Gin., 289 miles; 4 ft. 8}in., 5916 miles ; 
3 ft. 6in., 686 miles ; total, 6891 miles. The changes in 
various gauges during the year have been: 5 ft. Gin., 
decrease, 102 miles; 4ft. 8}in., increase, 738 miles, 
The nominal capital of the various Canadian rail- 
ways stood as follows, June 30, 1880: Ordinary 
share capital, 126,064,772 dols. ; preference capital, 
70,450,140 dols.; bonded debt, 84,756,315 dolls. : 
total, 281,271,229dols. Subsidies had been received 
as follows to the same date: Dominion Government, 
74,245,165 dols.; Ontario Government, 2,982,037 
dols.; Quebec Government, 8,723,092 dols. ; New 
Brunswick Government,2,749,000 dols.; Nova Scotia 
Government, 818,750 dols.; municipalities, 8,006,044 
dols. ; other sources, 235,382 dols.; total, 97,760,372 
dols. The grand total amount of capital engaged 
in one way or other in Canadian railways at the 
close of June, 1880, was thus 379,031,602 dols. 
There was an increase during the year of 16,945,463 
dols., made up thus: Ordinary share capital, 
2,449,407 dols. ; preference share capital, 1,390,953 
dols. ; bonded debt, 3,604,989 dols.; Government and 
municipal aid, 9,314,469 dols.; other sources, 185,{/45 
dols.; total, 16,945,463 dols. The large increas: 
observable in Government aid was chiefly due to 
expenditure on the Canadian Pacific Railway, and 
the purchase of the Riviére du Loup section of the 
Grand Trunk Railway, as well as to exten 
sions and improvements of the Intercolonial linc. 
The total distance run by trains in the year ending 
June 30, 1880, was 22,481,214 miles, against 
20,731,689 miles in 1878-9, an increase of 1,749,525 
miles. The number of passengers carried was 
10,532,310, against 6,523,816, an increase of 4,008,404 
or 61.43 per cent. The quantity of freight handled 


was 9,842,493 tons, against 8,328,810 tons, an 
increase of 1,513,683 tons, or 18.17 per cent. All 


the lines named show large increases in the volume 
of freight carried. The earnings of Canadian rail- 
ways during the year showed an increase on pas- 
sengers of 616,741 dols.; on freight of 2,997,841 
dols.; on mails, express, &c., of 61,262 dols.; total 
increase, 3,675,836 dols. Against this must be set 
off a decrease of 64,372 dols. in revenue from other 
sources. The gross working expenses showed an 
increase of 651,000 dols., but while the earnings per 
mile were greater by 332 dols. in 1879-80 than in 
1878-9 the working expenses were less by 60 dols. 
per mile. The net profits showed an increase of 
2,984,023 dols. The percentage of expenses to 
earnings decreased from 81.25 to 71.47. The share 
and bonded liability per mile was 33,876 dols. The 
capital liability for shares and bonds of rail- 
ways in operation was therefore 233,439,516 dols. 
The net earnings of the year were equal to the 
payment of 2.87 percent. upon the share and bonded 
liability, leaving nothing for the Government and 
municipal aid. During the year, 87 persons were 
killed and 102 injured. There was one more pas- 


senger killed than in the preceding year, ten 
employés less, and eleven other persons less. The 


total decrease of killed was 20, and the increase in 
the injured 36. The proportion of passengers 
killed to the number carried was one in 1,053,231 
against one in 724,869 in the preceding year. The 
proportion of injured was one in 2,633,078, against 
one in 326,190 in the previous year. The general 








results of the past year’s working will be seen te 
have been relatively favourable, 
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FOREIGN TECHNICAL LITERATURE. 

La Gaceta de la Industria (Barcelona, September 3) 
states that application for space at the Buenos Ayres 
Exhibition, to be held next year, must be made to the 
consuls of the Argentine Republic before December 15. 
The exhibition building will be opened on February 15, 
on and after which date machinery, &c., will be received. 


L’ Armée Francaise (Paris, September 7) states that an 
order has been published, approving the contract made 
by the Governor of the French colony of Cochin-China 
with a contractor, for the construction of a railway from 
Saigon to Mitho. The Colonial Council has also guaranteed 
the interest on the cost of the work, which is expected 
to prove of considerable value. 





The Revista Minera (Madrid, September 1) says that 
the purchases of iron ore in Biscay on English account 
are increasing considerably, but that prices are still very 
low. Offers of 7s. per ton have been made for large 
quantities, but mineowners show no disposition to accept 
such a price. Freights remain about the same. A very 
considerable falling off has taken place in the shipments 
of copper and copper ore. 





The Coal Trade Journal (New York, August 24) gives 
the following statistics of the anthracite collieries in 
1880; 164,852 acres of land have been taken up, of 
which the estimated value per acre is about 120/.; 
14,056,931 tons paid royalty, the average per ton being 
about 23 cents.; 1604 engines, with a total of 102,522 horse 
power are employed ; 1085 miles of underground railway 
are laid ; and the total value of the plant is 39,814,319 dols, 
This, added to the value of the property and the working 
capital, gives the total amount invested in the industry 
as 150,161,196 dols., against 50,807,285 dols. in 1870. 





In the second August number of Dingler’s Polytech- 
nisches Journal (Augsburg) isa paper describing several 
new systems for the prevention of accidents in collieries 
from breakage of the winding rope. That of Heinrich 





Solfriane, of Beerendorf, near Bochum, is illustrated. 
By an arrangement of spiral springs, the moment 
the strain is taken off the draw-bar, four forked 
levers are forced against the guides, which are of wire 
rope. These levers, by forcing the rope outwards, pre- | 
vent the possibility of the cage moving, as the rings | 
which run on the guides cannot pass over the portion 
which is forced out. Other systems are also described, | 
but not so fully. 


| 





According to the Deutscher Submissions-Anzeiger (Ber- | 
lin, Sept. 9), all branches of the German iron trade con- | 
tinue in a very satisfactory condition. Bars are not to be 
bought under 6/. per ton, girders and iron for ship- 
building purposes are meeting with a large demand on | 
makers’ terms, and the Siegen sheet-mills have their 
production fully engaged for the next three or four 
months. The result of this activity naturally is a con- 
siderable improvement in the coal trade, as far as | 
the classes for industrial purposes are concerned. In 
addition to this, there isa considerable demand for both | 
house and gas coal, and prices, although nominally unal- | 
tered, are very firm. | 


| 





The Railway Age (Chicago, August 25) republishes a | 
letter written by W. C. Conant to the Chicago Tribune, | 
describing a new railway locomotive which is being | 
constructed by the Grant Locomotive Works, Patterson, 
New Jersey, in which crude naphtha is to be used as | 
fuel. Accordjng to the writer, the cost of this fuel will! 
be less than ;'; of that of coal. 2174 copper tubes are | 
employed, so that the water shall be distributed in very 
small quantities between the heating surfaces. The 
inventors are sanguine enough to claim that this system | 
will revolutionise the firing of locomotives. It is expected 
that the trial engine will bé running between New York | 
and Chicago during the present month. 





The Nouvelles Annales de la Construction (Paris) for 
August gives a report of a communication made by M. 
Tresca to the Société des Ingénieurs Civiles, on Dr. | 
Weyrauch’s Formule of the Resistance of Materials. | 
He stated that in France the breaking strain was not 
alone taken into consideration, in order to arrive at the 
practical strength of materials; but also the limitof elas- 
ticity. In Germany and England, however, the working | 
strength was determined simply by the breaking strain. 
After referring to the laws which Wohler arrived at 
from his experiments, M. Tresca expressed his opinion 
that material should be divided into two classes; those 
which retain their elasticity up to the moment of frac- | 
tare, and those which—elastic up to a certain point— | 
permanently alter*their form before breaking. For the 
first, the coefficient of safety must, he considered, be a 
proportion of the breaking charge; for the second, the 
coefficient must be fixed in proportion to the strain which 
destroys the elasticity. He suggested that a working 
strain of anything under half this latter amount might 
be borne with safety. 





According to La Houille (Paris, September 4) the 
quantity of iron ore raised in France in 1879 amounted 





| steel.works in the United States. 


/amounted to 391,810 dols. 


to 2,271,000 tons, being 9 per cent. less than in the pre- 
ceding year. Algeria, on the other hand, with 418,000 
tons, showed an increase of 11 per cent. Iron ore is 
obtained in thirty-four departments of France, Meurthe 
et Moselle supplying 59 per cent. of the above total, 
66,000 tons were exported, chiefly to Germany and 
Belgium. The imports of ore amounted to 942,000 tons, 
of which 290,000 tons were from Algeria, 252,000 tons 
from Spain, 206,000 tons from Germany, 123,000 tons 
from Italy, 67,000 tons from Belgium, and 4000 tons from 
other countries. The total quantity consumed in French 
works was 3,146,000 tons. Of the 342 collieries in work 
198 showed a profit, the total of which is estimated at 
37,630,000 francs. This profit represented an output of 
15,000,000 tons. The remaining 144, whose united out- 
put was only 2,000,000 tons, showed a loss of 6,974,000 
francs. Of these, however, the greater proportion were 
not fully at work, being engaged in opening up their 
workings, laying down plant, &c. The collieries employed 
72,600 workmen underground and 29,900 on the bank, 
164 of these were killed and 1009 wounded during 
1879. 








ON A QUESTION IN THE THEORY OF 
LIGHTING.* 
By Lorp Ray zien, F.R.S. 

Ir is known that a large part of the radiation from ter- 
restrial sources in non-luminous. Even in the case of the 
electric arc the obscure radiation amounts according to 
Tyndall to #ths of the whole, and of the remainder probably 
no inconsiderable part is to be found in the extreme red 
rays of feeble luminosity. For practical purposes this 
obscure radiation is useless, and the question forces itself 
upon us, ‘ Whether or not there is any necessity, abso- 
lutely inherent in the case, for so large a proportion of 
waste.’’ The following arrangement, not, of course, pro- 
posed as practical, seems to prove that the question should 
be answered in the negative. 

Conceive a small spherical body of infasible material, 
to which energy can be communicated by electricity or other- 
wise, to be surrounded by a concentric reflecting spherical 
shell. Under these circumstances no energy can escape ; 
but if a small hole be pierced in the shell, radiation will 
pass through it. In view of the suppositions which we 
have made, the emergent beam will be of small angle and 
may be completely dealt with at a moderate distance by a 
prism and lens. Let us suppose, then, that a spectrum of 
the hole is formed and received upon a reflecting plate so 
held at the focus as to return the rays upon the lens and 

rism. These rays will re-enter the hole and impinge 
upon the radiating body, which is thus again as completely 
isolated as if the shell were unperforated. We have now 
only to suppose a portion of the focal plate to be cut away 
in order to have an apparatus from which only one kind of 
radiation can escape. Whatever energy is communicated 


| tothe internal body must ultimately undergo transforma- 
tion into radiation of the selected kind. 


FOREIGN AND COLONIAL NOTES, 


The Thomas-Gilchrist Process.—Among the licensees of 


|the Thomas-Gilchrist process are the following firms : 


Messrs. Bolekow, Vaughan, and Co.; the Bochum Steel 
Works ; Messrs. de Wendel; the Hoerder Company; the 
Rhenish Steel Works; the Rothe Erde Works, Aix-la- 
Chspelle ; Messrs. Gienanth; Messrs. Stumm ; the Union 
of Dortmund; the Phenix Works, Ruhrort ; the Ober- 
hausen Steel Works ; the Dillingen Works ; Messrs. de Die- 
trich ; the Lothringen Iron Works ; the Luxemburg Works, 
Barbach ; the Maximilian Works, Bavaria; the Ilsede 
Works; Baron Rothschild’s Works at Witkowitz ; the 
Teplitz Works ; the Kladno Works, Bohemia; the War- 
saw Steel Works; Messrs. Schneider, of Creusét; the 
Longwy Steel Works; the Denain Steel Works; the St. 
Chamond Works ; the Montataire Works; the Chatillon 
and Commentry Works; the Angleur Steel Works; the 
Société de Nord et l’Est ; the Ougrée Steel Works ; the 
Athus Iron Works ; the Blaenavon Iron Company ; Messrs. 
John Brown and Co., of Sheffield ; Messrs. Wilson, Cam- 


| mell, and Co. ; Messrs. Charles Cammell ; the Steel Com- 


pany of Scotland, and others, including the eleven Bessemer 
Fifteen of these works 
are regularly carrying out the manufacture of steel by the 
Thomas-Gilchrist process, producing some thousands of 
tons weekly. Others are building new works for, or 
adapting old ones to, the process. 


The United States Patent Ofice—The receipts of the 
United States Patent Office from fees amounted in July 
to 60,170 dols., which is larger than the receipts for the 
same month in any year for the past decade, and 4750 dols. 
in excess of the receipts from the same source in July last 
year. July is usually one of the dull months of the year, 
due probably tothe demand for labour in other directions. 
Even this large sum is over 5000 dols. below the average 
for the preceding six months, during which the receipts 
In March of the present year 


| the receipts ran up to 71,400 dols, 


The Mont Cenis Tunnel.—A recent report by Signor 
Frescot, one of the engineers of the Upper Italy Railways, 
gives some interesting facts with regard to ventilation in 
the Mont Cenis Tunnel. The tunnel is 12,500 metres in 
length, and has a capacity of 500,000 cubic metres. The 
mean temperature is 25 deg. C. In winter this causes suf- 
ficient natural ventilation, aided by the difference of alti- 
tude of the two extremities—132} metres. But in summer 
the external and internal temperatures are often equal, and 





* Paper read in Section A (Mathematical and Piysical 
Science), British Association meeting, York. 








artificial means of ventilation have to be adopted. The 
passage of twelve trains per day may be assumed as con- 
taining 2500 passengers, each passage through occupying 
half an hour. The locomotives burn anthracite, which 
produces less carbonic oxide than coke, and the combustion 
is rendered as complete as possible. Now it is estimated 
that the average total production of carbonic acid in the 
tunnel per day is 6986 cubic metres, of which 6930 cubic 
metres are attributed to the trains, and the rest to ser- 
vants, passengers, and lights. The normal proportion of 
carbonic acid in the atmosphere varies from 0.003 to 0.005. 
People can live in an atmosphere containing as much as 
0.005. It has been proposed to attain in the Mont Cenis 
the same degree of purity as in the London Metropolitan 
Railway, or 0.0015 of carbonic acid. With this view a 
large centrifugal ventilator has been set up on the Bardo- 
neche side ; it is driven by water, which is abundant there. 
The entrance of the tunnel is closed by a door, which the 
trains open on passing under the arch, and close after 
passing. In winter, and also during some fresh nights in 
summer, the machine can be stopped and any necessary 
repairs made. In addition to the ventilator, there is in 
use the compressing and aspirating apparatus that was 
employed in making the tunnel. Notwithstanding these 
means and care bestowed on the fires of the locomotives, 
there is reason to fear that the present ventilation will 
os insufficient in case of even a small increase in the 
traffic. 


Steel Rails on the New York Central Railroad.—The 
quantity of steel rails used in repairs on the New York 
Central and Hudson River Railroad during 1880, was 
6355 tons. 


Canadian Pacific Railway.—The directors have just 
closed a conf2rence at Winnipeg of several days’ duration. 
Much important business was transacted. The survey of 
the line has just been completed to Moose Jaw Creek, about 
400 miles west of Winnipeg, and it was resolved to push the 
survey immediately to Fort Col. Garry, another 400 miles, 
and to have the line completed and open for transfer to that 
point next season. The construction of a line from Win- 
nepeg to Portage la Prairie in a direct course, forming a 
junction with the existing main line at the latter place, was 
determined upon and a survey ordered to be proceeded 
with immediately. A branch extending south-westward 
from Winnipeg, to be called the Winnipeg and Pembina 
Mountain branch, was ordered to be vigorously proceeded 
with. A branch was resolved upon, to be called the Assin- 
niboine branch, Jeaving the main line about 20 miles east 
of Brandon, and proceeding in a north-westerly direction 
towards the Little Saskatchewan, Fort Ellis, Redding 
Mountains, and Touchwood Hills, and a survey was 
ordered immediately. It was determined to constract a 
branch from a point on the main linenear the forks of the Qu’ 
Appelle north-westerly, passing to the southward of Battle- 
ford and Edmontal, to be called the Saskatchewan branch. 
The board also decided upon the construction of a branch, 
to be called the Sauris branch, to commence at a point on 
the main line at or near the city of Brandon, to proceed 
southerly in the direction of the Sauris river and Turtle 
mountain district to within about 24 miles of the interna- 
tional boundary, and thence westward as far as the 104th 
meridian, nearly parallel to the boundary. 


Russian Petrolewm.—Petroleun is found in the extreme 
south-eastern corner of Russia, on the Caspian Sea, and at 
the end of the Caucasus range of mountains. Oil has been 
very long known to exist there, and several not materially 
successful attempts were made to do something with it, 
but it was not until 1872 that any excitement was caused 
at Baku. The territory worked cannot exceed six square 
miles; this is only the known territory, but as there has 
never been any proper scientific survey, the extent of the 
oil is unknown. In 1850 there were 136 wells; in 1862, 
220; in 1872, when the lands first ert into private 
ownersbip, there were 415, all of them having been dug as 
wells for water use. In 1872 the first well was bored, and 
in 1879 there were 319 bored wells, the old ones having 
been abandoned. It is said that the best wells will average 
2500 barrels per day, and stories are told of wells flowing 
1,000,000 gallons ina day. But the price of crude oil is so 
low that but little attempt is made to secure it as it flows ; 
accounts are confusedly kept, and the whole business is 
managed in such a manner that the productive capacity of 
the district cannot be ascertained. The crude oil exported 
from Baku in 1872 was 55,300,640 lb. ; in 1879, by a pretty 
steady increase, it had reached 112,799,256 lb. The quanti- 
ties are given in ‘‘ poods’’ of 36lb. each. There are 196 
refineries, having 507 retorts, with a capacity of 401,436 lb. 
per year, or about 1,400,000 barrels, but many of them are 
idle. The capital invested is about 3,000,000/. Crude oil 
sells now, at the wells, for about 6 cents per barrel, and 
at this price the Baku city government uses it to “‘ water’’ 
the streets, as being cheaper than water from the sea. 


French Railway Employés.—From a return published 
by the Minister of Public Works it appears that 182,983 
persons are employed on French railways. Of this number 
7815 are employed in office work, 57,530 in station work, 
9180 as guards, brakesmen, &c., and 46,838 as engine 
drivers, firemen, and workmen in the engineers’ depart- 
ment; while the staff engaged in repairs along different 
lines is composed of 61,620 men. 


Belgian Steel.—The production of steel in Belgium in 
the first six months of this year amounted to 60,000 tons 
in ingots, and 52,000 tons of finished products. 


Western Australia.—The Legislative Council was sum- 
moned to meet for the despatch of business, July 25. It 
was expected that among the chief matters to be brought 
forward would be the question of a further extension of the 
Eastern Railway from York to Albany on the land grant 
principle, in reference to which it was understood the 
Western Australian Government has received a satisfac- 
tory reply from the Secretary of State for the colonies. 




























































































































APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 


the Names, &c., of 


ENGINEERI! 


N 


G. 





Boe Daa 








“ENGINEERING” ILLUSTRATED PATENT RECORD. 


CompriLeD BY W. 


LLOYD WISE. 








SEPTEMBER 19, 1881. 


In the Cases of Inventions communicated from Abroad 
the Communicators are given in| 


Tialics after the agpteants’ Names. 


$955 


3956 


3964 
3965 
3966 
3967 


3968 








NA 
OF APrLibAits 


W. Currie, Belfast. 


Morg: = Brown. 


8 fen ‘New burn. 
Wetter. Berrell. 
Wetter. Arentsen. 
A. Thomson, 
ampton. 
J. Whiteh 
under-Lyne. 
J. Larue, Paris. 


W. TT. Sugg, West- 


minster. 
Jensen, Sarhlet, 


Soxhlet 


Jensen. : 
Philipp, 


Wirth. 


H. Reeves, 


a 


South- 


ead, Ashtoa- 


Park- 


T. Coltman, Leicester. 


W. M. Biddell, 
Maida Vale. 


Perks. Croley. 
Fairfax. Paint 
Justice. Clarel, 


J.@. Ellis, London. 


F, T. Bond, Gloucester. 


H. Muir and J. Cald 
well, Glasgow. 
G. Asher, 
ham. 
Mewburn. Daviau, 


8. C. Davidson 





Lon- 
don, & H. Wickens, 


Birming- 


Bel- 





A. H. Wallis. Basing- 
stoke. 


Lake. 


Harrington 


J.8. Sellon, London. 


Wirth. Aalle and c 

s Hesketh, Dartford. 
4ark. Uriolle. 

J. M. B. Baker, 


Hammersmith. 


C. Edmeston, Salford, 
and 8. Smith, Man- 
chester. 

W. we man, Glouces- 


H. F Lawrence and 
H. tokes, Bir- 
mingham. 

Ci iac, 


Bonneville. Cornil 


Le | 





castle 
J. Shanks, Barrhec1 


Haddan. ‘ 


haine, 


Preventing deteri 


| ABBREVIATED TITLES, &o, 


Oiling shafting, spindles, and other 
_— of spinning machinery, 


Preparing heels or heel-blanks for 
boots and shoes. 

Regenerative furnaces, &c. 

Life- be Ss. 

Cap 

Cou = for broken shafts 


Lamps with wicks. 


| ae rolling plates, girders, beams, | 


and rollers for that pur- 


= ‘ 

Gas vegulaters, also applicable to 
gaseliers. 

Relining and crystallising starch | 
sugar. 

Refining starch sugar. 

Mechanism for pianos. 


Destroying gases and germs arising 
from sewage. 
pparatus for producing open fa- 
‘rics and embroidered close and 
open fabrics. 
Checking and registering the issue 
of tickets. 


Needles. 

Lamp burners and wicks. 

Portable gas apparatus. ; 

Lamps and burners for carriages, 
éc. 

Appliances for heating water for 
domestic pur 
improved gas burner. 

Steam steering engines. 

Perambulators, &c. 

Apparatus for securing horses to 
facilitate surgical operations. 

Heating apparatus. 


Lamps. 
Boiler furnaces. 

Carrying or laying electric wires. 
Electric 


Curie 


arc lamps. 


Sewing machines. 

An improved churn. 

Protecting the outside passengers 
tramcars or omnibuses. 

Mechanical game. 

Medical and surgical belts 


Fastening device for the straps of 
carriage dash-boards. 

Pistons for steam and other 
gines. 

Pitch chains. 


Door and other knobs or handles. 
(Complete specification), 

Safety devices for watches, purses 
&c. 

Secondary batteries or magazines of 
electricity. 

Manufacture of colouring matter. 

Machines for producing cold air. 

Automatic fire-extinguishing appa- 
ratus, 


oration of india- 
rubber air pump and other en 
gine valves from the action of 
acids, heat, &c 

Beetling machines. 


| Apparatus for heating water, &c 


for bath and other purposes. 

Lubricators, particularly applicable 
for lubricating the bearings of 
bicycles, tricycles, sewing ma- 
chines, &c. 

Transporting, preserving, and re- 
constituting or revivifying pulpy 
fruits. (Complete specification), 

Twisting, doubling, or like manipu- 
lation of cotton, &c., and means 
or apparatus enataes therein 

AD Dé — for controlling wir 











Hanile: 3 for knives, forks, bic 
é (Cc mp/lete specification), 
Preparation of meat extract 
Per 14° e1t way of railways and 
tramways. 


Batus, siuxs, &c. 
Man ufacture of cast iron. applicable || 

production of other metals | 
from their ores. 


V Loe 


es, including an || 


’ 


| Nos. 


and 
1} Dates. 


| Sept. 
i} 4003 


4004 


4005 
4006 


4007 


4008 


4009 
4010 


4023 


4024 
4025 


4026 


4027 


4028 
40 2v 


4031 


4936 


4037 
4038 


4039 
4040 
4041 
4042 
4043 





OF APPLICA 


W. Somers, Hales- 
owen, 
riages, & 
Lake, Livermore, 
and crayo 
tion). 
J. 8. Sellon, London. Storing elect 
F. x - Myers, New 
ork 


G. White, Wilden. 


M. Macdermott, Lon- 
don, and W. Glover, | 
Bermondsey. 





R. M. Steele, Hamp- | Screw propellers and vessels. 
stead, 
Imray. La Société | Cooking stove. 
des Specialités Me- 
cantques, 
Hunt. Srown. Electric lamps. 
tion). 
T. H. Ward and E. | Pulley blocks ay to cranes, 
Howl. Tipton. travellers, hois 
D. — Westmin- | Cigarettes and seouthgieces 
H. “Greg, Bolton. Mounting crochet cotton and other! 
8. 
W. Mather, Salford. | Manufacture of velvets and other 
é pile fabrics. 
Barlow. Bierhoff & Pocket knives. 
ever, 
8. Hallett, London. Electric lamps and electrodes there- 
or, &c. 
Wirth. Gruis, Shading devices for increasing the 


illuminating effect of gas flames. 
Generating dynamic electricity. 


G. E. Dering, Lockleys. 


G. West, New Lenton. 
T. Ward, London 
A. F. Yarrow, Isle of 


Brandon. Morley Sew- 
ing Machine Com- 


pany. to fabrics. 
tion), 
Morgan-Brown. For. | Electric lamps. 
. 8 and E. Col- | Velvet. 
linge, Oldham. 
De Pass. La Société Dynamo-electric 
Anonyme des Cables electric machines 
Electriques, Systeme 


7 thoud Borel, et 


Manufacture of 
wheels for railway and other car- 
and apparatus em- 
ployed in said manufacture. 
Cases or holders for lead pencils 
(Complete specifica- 


Cy 


us. 


ricity 


iron 


&e. 
Rock-boring apparatus. 


Smoke-consuming apparatus. 
Lamps. 
Torpedo boats and other vessels. 


Cigarettes without paper. 


Protectors for watches, &c. 


ue Asp elbaum, Lon- 
on. 
Wirth. Speckhart. 
Pitt. Macha'ski. Telephone transmitter. 
Engel. Schudtze Lifting-jacks. 


F. Mautsch nee Le- 
cocq, Termonde, yarn. 
Belgium. 
a atau and | Sewing machines 
mney: fication) 
w. Wrigh Plymouth 
&ec. 
Jensen. Edison 


(Complete 


chines and electro-motors, 


G. W. Bremner, Lon- 
don. 
glue. 
Clark. Vibbard and Cigar lighters. 
Brooks. 
Clark. De Kabath Secondary batteries. 


W. Thomson, J. Mylne 
London, and J. B. 
Alliott, Nottingham. 

Newton. Cohn. 

H.;Loads and F. Af 
ford. Norwich. 

H. Codd, London. 

8. Clark, London. 

Lake. Fleischmann. 


Corsets. 


Treatment of substan 
manufacture of an adhesive or 


Eoots and shoes. 


Apparatus for the expression of j uice 
from the sugar cane. 


Gla ss bottles and moulds for same 
Gas and oil stoves. 
Vessels for the transport of milk. 


GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 
For Particulars, see Corresponding Numbers in Lists 
Applications for Patents. 











1.—Announced September 16. 




















Name No. Name. No. Name. 
1881 1881 
Justice 3759 | Lake 3787 Wilkinson. 
(Osann). (Crosby). 3789 3ariow 
| Brewer 3761 | Newlands. (Welter . 
(Grumel). 3763 | Starley 3793 «= Mills (Smith 
Knoblauch 5 | Lanier. & Gelpcke). 
(Dietrich). 3767 | Fox. 3795 = Mills (Smith 
| Pilbrow. 3769 | Smythe. & Gelpeke) 
Mécke (Von | 3771 | Banks. 3797 Foster. 
Lesser). 3773 | Lake 3801 Chisholm and 
| Northrop. (Haslett), Clegg. 
Fahdt. 3779 | Joy. 3803 Lake (Bond), 
Green, 3781 | Abel 3805 Humpage. 
Rodyk (Hanswirth 13809 §©Abel (La 
(Dennys). & Kiipfe Soctété 
Kellett. 3783 | Johnson Générale 
Hepworth, | (Perret) des Tele- 
Benest. 3785 | Alexander & phones). 
MecCosh 3811 Jall. 


and steel 


Sawing machinery, chiefly designed 
for use in the manufacture of 
packing cases or boxes. 

Apparatus for carrying and pouring 
out substances or liquids, applic- 
able to making or repairing roads, 


Stitching lapped and butted seams 
and stitching shank buttons on 


(Complete specifica- 


and; magneto- 


Hank holder for balling thread or 


spect- 
Fiush cisterns for water-closets, 
Dynamo or magneto-electro ma- 


ces for the 














| I1,—Announced Seplember 20. 

| No | Name. No, Name. No. 
| 1882 } 1881 

2334 | Clark 2538 | Ward, 30438 
(Garnier), | 2556 Carroll. 

i} 2374 | Webster. 2800 | Renshaw. 3294 
|| 2432 | Wells. 3010 | Gardner 
|} 2458 | Banyard (oe). 3322 
| (Crettel). 

| 





7 | 
(Complete specifica- 











COMPLETE SPECIFICATIONS. 
For Particulars, see Corresponding Numbers in Lists of 
Apptications for Patents. 
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Name. 


Barlow 
(Baudouin), 

Schmoele & 
Mols. 

Hallam, 


i INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT oF 






















































































No. Name. No. Name. No. Name, 
}1881 | 1881 1881 
| 3943 | Wetter 3995 | Bonneville 3v98 Ss Renton. 
| | _ (Scharfberg) (Cornilliac, | 4004 | Lake (Liver- 
| 3985 | Lake (//ar- wife of more), 
| | rington), Kalu). 
' 
NOTICES TO PROCEED. 
| 1,—TZime for entering Opposition expires Friday, 
| October 7, 1881. 
| _ —_ 
No. Name. No. | Name. No. | Name, 
1881 1881 | 1881 | 
2034 | Whitehead 2120 | Wirth 2859 | Dowson 
and 1 odd, | _ (dtoser). 2925 | Ronneville 
2059 | Guattari. 2125 | Figge. (Alfieri). 
2061 | Fyfe. 2148 | Lake 3030 | Clark 
2062 | Hallam, (Chisholm). (Bonsack). 
2069 Pieper 2175 ake 3081 awes, 
(Proell). ( Maiche). Thompson, 
2070 | Broadbridge. | 2360 Walker. & Thomp- 
2084 ' Scott. 2407 | Clark (ape son. 
2087 Osborne. & Oliver). | 3280 ' Clark (Day 
2088 -_Baker. 2410 | Clark asd - she (Scull, 
2090 Arthur and | _ (Reese). 3590 Barlow 
Smyth. 2506 | Hall (Thomp- (Halter). 
2099 | Cook and | som). 3671 | Young and 
Cook. 2535 | Cockey and Paterson. 
2103 | Bastand. Cockey. Caldwell. 
2108s Irlam. 2546 Haddan Mills (Smith 
2109 ~~ Lindley. (Leceeur), & Gelpeke), 
2118 | Croissant andj 2686 | Pearce. 3811 | Hail 
| uré. 2830 | Wiley. 
11,—Time for entering Opposition expires Tuesday, 
October 11, 1881. 
No Name. No Name. No. Name 
1881 | 1 1881 
2121 | Lake (Root), | 2219 | Imray 2653 | Shears. 
2122 | Dougiil | (Martin). 2706 | Thompson 
2123 | Williams. 2224 | Wilding (Sallade). 
2124 | Wirth (Thiele and | 2966 | Vaughan 
(Frantz and Holzhause) (Keller), 
Westmeyer,4 2230 | Fletcher, 2048 | Barlow 
2131 | Engel 2258 | Haddan (Baudouin), 
(Kock) | (McKenzie) | 3072 | Claus. 
2152 | Hurst. 2260 | Lloyd Wise Lane Fox 
2137 | Southwood. (Aiihne). Hancock, 
2144 | Gedge 2261 Livesey. Haipin. 
(Favre). 2265 | Gentand Armstrong 
2145 | Lake | Ellery. & London, 
(Campbell). | 2282 | Clark 3318 | Poole 
2146 | Lake | (Letorey), 3394 | Lane Fox. 
(Campbell). | 2314 | Allender 3785 | Alexander & 
2149 Shillington. | 2317 | Good and | MecCosh 
2160 | Harvey and | Dean, 3801 | Chisholm 
Brodie, 2334 | Clark __. | _ and Clegg 
2171 | Stune. | _ (Garnier). 3876 | Lake 
2175 | Walters and | 2343 | Carter. ( Anthony) 
Hewitt, 2386 | Haddan 885 | Lake (A. 
2174 | Walker. | (Anderson), | Burritt 
2177 | Blinkhorn & | 2401 | Cooke. | Hardware 
Groebert 2438 | Welburn. Company) 
| | (Armann) 2517 | Imray (La 
2181 | Morton. | Sociéte les 
2184 | Campbell. Fils de | 
2202 | Marshall. Cartier 
2216 | Imray Bresson). 
(Buckofzer) 
PATENTS SEALED, 
I.—Sealed September 16, 1881. 
No.| Name. No Name. No Name. 
1881 | 1881 1881 
1168 | Lake (Pointe] 1255 | Ritchie and | 1440 | Giles. 
& Porcher) Ferguson, | 1485 | Tall and 
1184 | Berly 1261 | Newton Daddy. 
(Langlois). (Giinzburg | 2017 | Solvay. 
1196 | Dade. &Tcherniac)| 2113 | Solvay. 
1206 | Harper. 1267 | Sinnock andj 2133 | Lake (Jacobs 
1235 | Tabourin. Martin. | _ & Jacobs). 
1236 | Berly. 1303 | Lake (Vogel), | 2249 | Friedlander. 
1248 | Newton. 1309 | Henderson 2391 | Solvay. 
1249 | O'Connor. | (Montclar), | 2744 | Laurent 
1250 | Groth 1363 | Bickerton & and Brand. 
(Dubois). Bickerton. 2993 , Allport. 
1252 | Lewis. 1439 | Westwood | 
& Wright, | 
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£2ptember 10, 1881 





{[1.—Sealed Seplember 20, 


Name. No 
1881 
Davies 1375 
Elcoate. 
Johnson 1387 
(Schlatter). | 1411 
Grant 
(Prevot) 1437 
Wolff 1481 
(Nieske). 
Jensen 1487 
(Weineck) 1488 
Kelsey. 1519 
Sumoer, 
Rettie. 
Gibbs 1540 
Asher. 
Howat 1604 
Bastand. 1610 
Johnson 1668 
(Sendey). 1758 
Morgan 
(Elterich). 
Clinch 1806 
Dunbar. 
Boult 
(Holiand 1920 











1851. 
Name. No. | Name. 
1881 
Eames and | 2310 | Mather. 
McIntosh. | 2482 | Brewer 
Bradford, (Edison). 
De Pass 2492 | Jensen 
(Ocechelhiuser) (Edison). 
Stokes. 2499 | Grice. 
Behrnsand | 2574 | Mills (Skoda). 
Unruh, 2638 | Siemens. 
Thomas. 2716 | Justice 
Nordenfelt. (Hyatt). 
Hinks, 2840 | Lake (Jebb 
Hooper, & and Jebb), 
Baker 2860 | Longsdon 
Whitehead (Krupp). 
and Ded l. [ 2900 | Young. 
Bailey. 2949 | Birkmyre. 
Lusher 2954 Jensen 
Hurst (Edison). 
Von Naw-] 3142 | Lake (Purify- 
rocki (Flem ing and Ma- 
ming). turing Pro- 
Clark ( Von cess Co.). 
Hartz andj 3278 | Pitt 
Fix). (Richmond), 
Samuelson é 
Manwaring 


FINAL SPECIFICATIONS FILED. 


Nos 





TL 
lt 


1029, 


10 


1030, 1033, 








the year 1881. 


1035, 
2, 1044, 1046, 1049, 1051, 1052, 
1059, 1060, 1062, 1065, 1066, 1067, 
1072, 1081, 1212, 1 


220, 


37, 1038, 1040, 


1057, 


2030, all of 


12, 1069, 1076, 1078, 1079, 1080, 1083, 1108 
1161, 1179, 1241, 1362, 1397, 1483, 1761, 
all of the year 1881. 

13, 1089, 1099, 1103, all of the year 1881. 

14 1084, 1085, 1091, 1094, 1095, 1097, 1101, 
1104, 1107, 1148, 1163, 1319, 1781, all of 
the year 158 

15 1110, 1131, 1116, 1117, 1118, 1119, 1120 
1123, 1124, 1125, 1126, 1134, 1181, 1214, 
1260, all of the year 1881 

18 25, 1130, 1136, 1137, 1139, 1140, 1146, 1147 
1151, 1152, 1153, 1154, 1155, 1156, 1160 
1168, 1188, 1215, 1256, 1384, all of the 
year 1851 


PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 


ay 











Name. No 
1878 
ally. 4063 
zamuelson & 647 
Manwaring] 3692 
Pruday 
Turnbull. 738 
Wright and 
Bintliff. 4033 
Bateman 
MeMillan. 701 
Thomas. 





Name. 


Thomas. 
Hunnings. 
Lake 

( Williams) 
Abel 

(Peichel). 
Pieper (Nagel 

& Kaemp). 
Mactear. 





No. 


1878 
4010 
4091 


$658 
3850 


3709 


DUTY OF 50’. HAS BEEN PAID AND REGISTERED. 


Name. 





Farquhar & 
Macfarlane 
Russum 
Westermann 
Parkinson 
Jobnson (D 
Méritens). 
Johnson 
(Séguin). 


Longbottom. 


PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 


No 
1874 
3345 





Name. 


Wright, & 
Wright. 


Westwood, | 


DUTY OF 100/. HAS BEEN PAID AND REGISTERED. 





Name. No. Name, 
1874 
De Zuccato, | 3414 Higgins. 
Mactear, 3193 Holden. 


PATENTS WHICH HAVE BECOME VOID. 
1.—Through Non-Payment of the Third Year's Stamp Duty of 501, 


} 
| 



































Name. No. Name, No. Name, 
1878 1878 | 

Tongue 3526 Rankineand | 3563 | Whitehead 

Lacomme). Elliot. 3564 | Dawes. 
Hibling. 527 Wood, 3567 | Jefferies. 
Somerset. 129 | Rowe 3570 | Lake (Reed) 
Braddock, (Borchers). 3577 Haddan 
Negri. 3530 | Richards. (Chesnut). 
Briggs. 3532 | Lake 3578 | Haddan 
Daniel. (McGuigan). (Tatum). 
Johnson Polglase. Haddan 
(Friedberger) Temple. (Pallausch). 
Carter. Schotield, 3581 Lake 
Harrington. Dyson. (Lidgerwood) 
Brittain. Stone. 3582  Triscott. 
Handyside Offord, 3588 | Lake 

(Esmond), Morrison, (Edmands), 
Molison, Wirth 3590 | Higgins, 
Cole. (Rissmiiller Higgins, & 


Ducomet. 





& Wiesinger), 





Whitworth. 


Il.—Through Non-Payment of the Seventh Year's Stamp 








3033 


3048 


3059 





Name. No. 
1874 
Burn. 3074 
Thompson, 
Talling and 3080 
Seccombe, 
Belshaw. 3083 





Duty of 1001, 


Name. 





Holt, Holt, 
and Holt. 
Howard and 

Bousfleld. 
Harrison. 


No, 


oF 
3087 
3087 


3099 
3101 





Name. 





Wilkes and 
Aunier. 
Clark 
Sherwood. 
Oliver. 
Atkins. 








ABSTRACTS OF SPECIFICATIONS PUBLISHED 

DURING THE WEEK ENDING SEPTEMBER 17, 1881. 
Abstracts marked with a * relate to applications not proceeded 

with, The number of Views given in the Specification Drawings 

is stated in each case after the price; where none are mentioned 
the Specification is not Illustrated. 

Where Inventions are communicated from abroad, the Names &c., of the 
Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, Chancery- 
lane, E.C., either personally, or by letter, enclosing amount of price 
and postage, and addressed to Mx. H. READER LACK. 

1875. 

3907. Refrigerating Apparatus: H. P. Stanley, 
Tottenham, Middlesex. (4¢)—'he original specification 
claimed “ tha several improvements in cooling. and refrigerating 
apparatus substantially as described,” but as it is now amended 
the parts that are old are distinguished from those that are new. 
(Disclaimer and memorandum of alterction, August 19, 1881). 

1879 

3047. Printing in Colours upon India-rubber, 
Kamptulicon, &c.: W.G. White, Paris. (/. Anderson, 
Paris, Assignee), {4d.)—The method of printing upon india-rubber, 
kamptulicon, corticine, and leather is disclaimed and also the 
method of fixing the colours. (Disclaimer and memorandum of 
alteration, August 11, 1881). 

1875. 

3782.* Machinery for Polishing Stone: J. Liddel, 

Glasgow. (2d.]—The stones are fixed face to face on two 

eccentric tables provided with gearing for rotating them in opposite 

directions and at different speeds. (October 30 1875), 

1880, 

4474. Cast-Iron or Steel Toothed Wheels: J.A. 

Vickers and E.B Burr, London. (24.)—Is to supersede 

the ordinary wheel in halves or split wheel. The greater part of 

the wheel is cast in one, and asmall segment, sufficient to allow 
of the passage of the shaft, is made separately and fitted to its place. 

( Void, the patentee having neglected to file a specification. November 2, 

1880). 


4604. Constructing, Arranging, and_ Venti- 
lating Sewers: G. E. Waring, Newport, R.L,US.A. 
{l0d. 14 Figs.J}—* Consists in providing a system of sewerage 
for the collection and removal of house waste and foul waters, 
and their removal, independently of the removal of storm water, 
through one main pipe to each system, providing flushing tanks at 
the ends of the branch pipes, connecting the house drains with the 
sewers by a branch as large as their junction with the sewer, and 
ventilating the system by providing open gratings to admit air to 














the sewer, and connecting house drains with the sewer without 
the use of traps, extending the same above the house to insure 
a continuous circulation of air.” Fig. 1 is a section of the flushing 
tank employed, water being steadily fed into it by the pipe a, and 
accumulating until it reaches the top of the tube 6!, when it 
escapes into the sewer, creating a vacuum inc, and causing the 
two pipes to act as a syphon for its sudden and energetic delivery. 
Fig. 2 shows an arrangement of a switch pipe whereby the flow of 
sewage may be diverted into either of two drains, The storm 
water drains are laid with open joints to drain the subsoil. (No- 
vember 9, 1880), 


5153. Apparatus for the Propulsion of Vessels: 
Cc. O. Rogers, London. [8/. % Figs.)—The ship is propelled 
by submerged elastic feathering paddles placed in a vertical posi- 
tion in relation to the side of the vessel, and working like an 
ordinary door alternately opening and closing, (December 9, 1880). 

1881, 

440. Apparatus for Supplying Heating and 
Circulating Water for Domestic Purposes, &c.: T. 
Jackson, Edinburgh: [(d. 6 figs.)—Has reference to im- 
provements in domestic high-pressure boilers, and their supplying 
and circulating tanks and apparatus, and consists in attaching 
the cistern in the kitchen flat by means of separate branch pipes 
to the ordinary descending water service from the upper cistern, 
so that the supply of water can be taken from the lower cisterns 
to the boilers by opening the tap in the branch supply pipes, and 
shutting the tap from the upper feed cistern. Relates also to 
other arrangements and fittings of boilers. (February 2, 1881). 


448. Lamps and Lamp Stoves: E. and J. Rip- 
pingille, Aston, Birmingham. [6d 18 Figs.jJ—De 
scribes a method of attaching a gauge to the oil tank to show the 
depth of the oil, also means for heating the bottoms of ovens in 
lamp stoves, and for constructing lamp stoves with one or more 
burneis or chimneys intermediate of the side burners, and for 
forming an oven on each side of such intermediate chimney. 
(February 2, 1881). 


456. Combined Muff, Bag,and Reticule: I. Pick, 
London. (td. 3 Figs.)—The muff lies between the bag and the 
reticule, (February 3, 1:81). 


465.* Apparatus for 





Bucking. Washing, and 
Bleaching Linen, &c.: A. M. Clark, London. (4. 
Michel, Paris). (6d. 9% Figs.}—Consists of one or more revolving 
drums divided into compartments in order that the linen may be 
sorted, and treated by lyes of different degrees of concentration. 
(February 3, 1881). 

488. Making the Joints of Moulds for Casting 


Steel under Pressure; C. J. Allport, London, 
(4d. 6 Figs.}—The joints are made by asbestos packing, (Feb- 


496. Valves for Pumps: A. Beldam, London. 
(2d.]—Claims the application of metallic discs so constructed in 
combination with lignum vite or other suitable substance, forming 
a bush or collar, as to be able to rise and fall upon the rod or pin 
upon which they are placed, (February 5, 1881). 

498. Kilns: E, Edmonds, London. ((. Amand, 
Tournay, Belgium), (8d, 6 Figs.)—The kiln is a chamber long 
enough to contain five trucks, whose bottoms, made of refrac- 
tory bricks, constitute the lower surface of the kiln. The sides of 
the trucks are also of refractory material, and prevent the pro- 
ducts from falling against the walls of the chamber. They are 
pierced with apertures through which the flames can pass into the 
mass of the material, leaving at the opposite side after following a 
course normal to the longitudinal line of the kiln. At the middle 
of the length of and under the chamber are arranged four 
“ recuperators”’ of heat, two and two, one for air and one for gas, 
and forming Siemens’ regenerators. In operation, after the kiln 
has been dried, four empty and one full wagon are drawn in, and 
after the charge has been dried one wagon is taken out and a full 
one admitted, after which the first wagon load is calcined and the 
second dried, and then another charge is introduced, and so on, 
until the chamber is full of wagons, some of which are drying, 
some being calcined, and some being cooled. (February 5, 1881). 


506. Fixing Rails on Metallic Sleepers: F. C. 
Glaser, Berlin. (J. A. J. Vautherin, Chateau de Rans, 
France), (8d, 11 Figs.}—A loose dog passes through a slot in the 
sleeper on each side of the rail, the upper jaw resting on the flat 
foot of the rail, and the Jower one bearing against the under side 
of thesleeper. Each dog is maintained in position by an adjust- 
ing bolt whose head and shank are eccentric and polygonal in 
cross-section; the eccentricity of the bolt allowing for variations of 
gauge. (February 5. 1881). 


5ll. Fastener for Gloves, &c.: E. Horsepool, 


London. [6¢. 10 Figs.}—Consists of a catch taking into an eye, 
(February 7, 1881). 
512. Bicycles, Tricycles, &c.: J. White, 


Coventry, and G. Davies, Manchester. [6d. 7 Figs.) 
—Relates (1) to the seat spring; (2) the construction of the clutch 
formed with inclines and rollers; (3) to a grooved cam s80 con- 
structed as to unlock the inner wheel in going round a curve 
(Febiuary 7, 1881), 


514. Driving Small Machines by Compressed 
Air: L. Boye, Bergen, Norway, and E. Muller, 
Cummitschau, Saxony. [¢. 13 figs.)—The air is com; 
pressed by a hand pump and utilised in an oscillating engine. 
(February 7, 1881). 


522. Looms: J. Hillingworth, Dobcross, Yorks: 
(6d. 4 Figs.}—The invention is firstly for removing the weight of 
the bellcrank levers off the pattern surface so that lagging back 
can be accomplished with less exeition than when the whole 
weight of the levers is resting upon the pattern surface. Referring 
to the drawing, A is the pattern surface passing around the barrel 
B, and C C are the bellcrank levers resting with their ends upon 
the pattern surface; D is a lever having a pin E working within a 
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slot in the lever F ; this slotted lever F works at one end withina slot 
in the hanging arm of the left hand bellcrank, and is also connected 
to the right-hand bellcrank by the lever I. When the reversing 
handle K is moved in the direction of the arrow, the stud E tra- 
verses the slot F, and through the levers F and I draws the lower 
arms of the bellcranks nearer together and raises their other arms 
off the pattern mechanism. The invention also relates to revers- 
ing the usual direction of the crankshaft without affecting the 
tappet shaft by placing the pulleys upon a short shaft in gear with 


the other two, (February 7, 1881). 

539. Electric Lamps: E. G. Brewer, London 
(1. A, Edison, New York, U.S.A.) (8d. 16 Figs.\—Relates (1) to 
incandescent Jamps in which the carbon is straight, and is not « 
bow or curl, as has been hitherte the case. The bridge is held 
extended upwards by a vertical glass arm carrying a conductor. 
(2) In order to prevent heat from the incandescent material being 
carried down to the point where the conducting wires are fused 
into the glass, a long interval is interposed between the clamps of 
the carbon and globe, and the conducting wires are supported by 
a glass pillar. (3) Lamps to be suspended may be cheaply con 
structed of a bridge,a sealed glass sphere, and protruding con- 
ductors. (4) Figs. 1 and 2 show an arrangement whereby the 
intensity of a lamp may be modulated at will. The base B con- 
tains the resistance ring of heavy carbon, shown in Fig. 2, Or 
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main conductor is attached to the stud in the centre, and the 
current flows through the metal arm F to any of the contact 
pieces aa, to which the arm may be applied by means of its 
external knob. In the illustration the arm rests on the terminal 
of the second leading wire and the carbon resistance is out of 
circuit, but any number of its wings may be included in the pata 
of the current. (5) Several forms of glass supports to prevent the 
bending over of the fibre are illustrated. (6) The form of the glass 
stem through which the wires pass is modified to withstand the 
air pressure better. (7) Fig 3 illustrates a new method of sealing 
the lamp; W isa wooden base, A a glass socket fitted therein, of 
a form resembling a YW in cross section. The globe B is fitted 








ruary 4, 1881), 





into the socket A by grinding, and the joint is further secured by 
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the mercury C and rubber ting D 


is secured. (February 8, 1881). 


562. Manufacture of Carbon Burners: eS eS 
8d. 12 Figs. 
precipitating 
carbon from a gas or vapour on to sheets of nickel or cobalt beated 
The metal is removed from the carbon so 
Blocks or crucibles of 


London. (7. A. Edison, Men/o Park, NJ., U.S.A. 
—Flexible carbon sheets or bridges are made by 


to ahigh temperature, 
precipitated by being dissolved in acid. 


; 

















carbon are prepared by carbonising paper or pulp between metal 
dies. The hydrogen that is not removed bythe heat is taken up 
by passing chlorine through the retort. After the bridge is placed 
in the globe the latter is exhausted to carry off the occluded gases 
while the current is passing, but as the heat does not extend to 
the clamps the temperature of such parts is raised by rays pro- 
jected by a mirror and lens (see Fig. 1) from an arc hght. 
the lamp has been sealed off from the pump a small amount of 
gas is left which is absorbed by cocoa nut charcoal contained in 


the globe B, which is heated to a high temperature, and left upon | 


the stem for four-and-twenty hours. In Fig. 2 the charcoal con- 
taining bulb is heated by a current of electricity; Fig. 3 shows a 
method of filling up minute cracks in bridges by the deposition of 
earbon upon or in them from hydrocarbon vapour. 
bridges, R a reservoir of hydrocarbon in a tank of hot water, 
H a flask heated in any convenient manner. 
includes several other methods of improving bridges and varying 
their resistances and appears to be somewhat similar to that 
described in Maxim's patent, No. 639, given in our last issue, page 
296. (February 9, 1881). 


567. Machinery for Welding Tubes: A. and J. 
Stewart and J. Wotherspoon, Coatbridge. Lanark. 
(8d. 6 Figs.}—Has reference more especially to large tubes such as 
the flues and barrels of boilers. The mechanism consists of a strong 
headstock A fitted to slide in a bed-piece B, In the outer end of 
A is a hydraulic cylinder a provided with a ram ¢ carrying a roll 
C, which is pressed by the ram against the outer side of the joint 











to be welded. Projecting out under A is the horn D carrying the 
roli E, which has a convex periphery to suit the inner side of the 
joint to be welded. The bedplate carries a hydraulic cylinder to 
draw the arm and its attachments over the tube, which is held 
endwise by adjustable stops. The specification describes two 
modifications of the machine. (February 10, 1881). 


568. Firebars for Furnaces: A. Murfet, Not- 
tingham., ([4¢. 4 Figs.|—Each bar has a vertical web, the 
— edge of which is thicker than its upper part, and a zigzagged 

top surface. (February 10, 1881). 


596. Dilated Air Motive Power Engines: P. 
Giffard, Paris. [6d. 9 figs.J—Air is delivered by the pump 
A into the coil ¢ situated around the hearth. After it is sufficiently 
heated it is admitted by the inlet valve at the left hand into the 
cylinder, and after expansion is emitted by the valve at the right 














hand to the exhaust. The upper part of the cylinder is surrounded 
by a cold water jacket to protect the pi-ton packing / from 
injury. The specification describes an engine for the combized 
use of steam and hot air. (February 11, 1881). 


600. Cords for Suspending Pictures, &c.: J. D. 
Sprague, Norwood. (4d. 4 Figs.)—The cord is formed of 
two strands so twisted together as to form alternate loops and 
spirals, (February 11, 1881). 


610. Manufacture of Paving, Floors, &c.: P. 
Stuart, Edinburgh. [6¢. 4 Figsj—Claims manufacturing 
composite pavements, platforms, landings, and the like of a founda- 
tion of broken dry stones, a layer of compressed concrete, and a 


(8) Describes a new way of 
uniting the conducting wires to the glass, whereby a long contact 


After | 


CC are the | 


The invention | 


layer of a composition of broken granite and cement, with or 
without the addition of groand or pulverised hematite, magnetic 
or other iron ore or colouring matter, and with or without 
strengthening iron rods and wires embedded between the com- 
position and the concrete. (February 12, 1881). 


619. Gas-Heated Smoothing Irons: R. Macauley 
and J. Ballantine, Glasgow. [(id. 5 Figs.)—The hollow 
body is formed of two iron castings connected together by the 
burner pipe and partly by a screw at the pointed end. Ordinary 
lighting gas is used without admixture of air. (February 14, 1881). 

629. Feed Apparatus for Thrashing Machines: 
A. L. Dudouy, St. Quen l’Aumone, Paris. [(¢. 6 Figs.) 
—Consists of a number of tines or prongs hung loosely on and 
| operated by a cranked shaft, and guided in such manner that they 
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are caused to incline backwards, descend into the straw and feed 
it to the drum, The illustration is a cross section of the arrange- 
ment, the dotted m y n p showing the path of the tine /; Aandé 
are spring retaining bars. (February 14, 1881), 


630. Apparatus for Drawing and Measuring 
Beer from Casks, &c.: T. Slade, Westminster. 
(sd, 5 Figs.j—The beer flows from the cask into a vessel placed 
at a lower level and provided with a glass stand-pipe to show the 
height of the liquor in the cask. A second stand-pipe carries a 
float and rod that gives the same indications in the bar. The 
pumps draw from the vessel, (February 14, 1881). 


634. Machinery and fupesstne for Reading 
and Punching Jacquard Cards Toone, Not- 
tingham. {éd. 6 Figs.)—Ina punching omhine of the usual 
| construction the inventor employs at the back of the needle a metal 
cross-bar, having each end secured to and carried by one of the 
sliding bars, which operate the selecting block ; the cross-bar sup- 
| ports an additional needle-block of peculiar construction, being 
| formed of two or more sley plates perforated for needles, each 
needle having an eye at one end and a hook at the other; each needle 
is provided with a metal collar which restricts the traverse of the 
needle between the sley plates; the whole block is capable of adjust- 
ment in lengthand breadth by means of set screws. Each needle 
is attached by means of two or more strings to twoor more of the 
needles in the original selecting block, according to the number of 
repeats of pattern required; the back ends of the needles in the 
additional block have the ends of the wall strings hooked on to 
them. By such means there is effected a saving of time, and 
shorter lashes can be employed, (February 15, 1881) 


636. Desiccating or Preserving Potatoes, &c:: 
G. L. Laird, Douglas, Isle of Man. [(d. 3 /igs.)—The 
novelty consists in employing heated air at a pressure of one or 
two pounds to the sqaare inch instead of at atmospheric pressure 
(February 15, 1881). 


637. Rolling Mills for the Manufacture of Iron 
and Steel: P. Kirk, Workington, Cumberland. 
{«d. 4 Figs.)}—Refers to Patent 470 of 1576 for a five-roli miil and 
now describes a seven-roll mill, The bloom or ingot is entered 
between the rolls ¢ f, and passing between the rolls cd is carried 








out by theassistance of theroller u. The bar is then lifted to pass 
* 
Fig. 3. 
@) @) 
Q) ‘© 
®) 
between the rolls gf and 6c, the roller assisting to carry the said 
bar. Thus four reductions are obtained in passing beckwards 


and forwards. Fig. 2 illustrates the manner of gearing the rolls, 
and shows that the roll ¢ rotates faster than either g or 7. Fig. 3 
gives the method of connecting each set of rolls. (February 15, 1881). 


640.* Mechanism for Supporting and Lubrica- 
ting the Spindies of Ring Spinning frre H. J. 
Haddan, London. (J. W. Wattles, Mass., U.S.A.) (2d.J]—De- 
scribes an oil reservoir that also acts as a base for a dead tubular 
spindle, (February 15, 1881). 


642. Children’s Cots: G. W. Moon, London. [é. 
4 Fig:.]—The cots are made of expanding lattice work, and can be 
drawn out to sait the length of the child. (February 15, 1881), 


643* Manufacture of Velvet Tissues: A. C. 
| Henderson, London. (Wartin, Willems, and Co., Lille, 
France). [(2d.)— The cloth is pic ked with two wefts; the ground is 
| of 40s, cotton twist and the pile of “12-ply hemp.” (Fe brary 15, 

| L881). 


| 645.* Apparatus for Steaming or Cleaning 
|Casks: A. Heathorn, Clapham, Surrey. [2¢)—‘he 
weight of the cask when put on to the steam nozzle ope ns the valve 
and admits the jet. (February 15, 1881), 


646. Packages or Cases for Articles of Mer- 
chandise. &c.: W. E.Gedge, London. (i. 8S. Jennings, 
Baltimore, U.S.A.) [6d. 11 Figs.}—The cases are made of veneers 





cut from a log parallel or thereabouts to its circumference. (Feb- 
ruary 15, 1881) 
647.* Padlocks: T. Harby, Liverpool. [2d)— 


Relates to that class of padlock, the hasp of which allows of the 
padlock, when unfastened, dropping away from the staples to 
which it is applied, so that it cannot appear to be secure when not 


locked, (February 15, 1881). 
651. Sheep Shears: A. M. Clark, London. (C 
Benavides and J, P. Arthur, Laredo, Texas, U.S.A.) (6d. 4 Figs.) - 


The blades are made separable from the handie. Each blade has 
a screwed shank by which it can be secured in its place. (Feb- 
ruary 15, 1881). 


657* Ventilating Mines. &c.: J. Knox, G. Fal. 
coner, R. Burns, and A. Knox, Glasgow. [2/.}—-A 
main pipe traverres the mine with branches into the various 
we kings to collect the gas. Each branch ends in an automatic 
vaive “with spiral mercurial tubes set on axis.” The drawing 
power is a“ disc of steam driven through a specially constructed 








apparatus.” (February 15, 1881). 





658.* Medicinal Compound or Beverage: G. w. 
Hamilton, London. ([2¢.)—Taraxacum, aérated water, and 
extract of grapes. (February 16, 1881), 


659* Apparatus for Controlling the Opening 
and Closing of Valves: H. W. Pearson, Clifton, 
Somerset. (2d.)—Suitable for baths, &e. 
inlet valve closes the outlet valve and vice 
1881). 


661. Roofs for Sheep Racks and Troughs Com. 
bined, Trucks, &c: E. Thonias, Oswestry. {ii/, 
1 Ffig.}—The novelty lies in hinging or pivotting the roof to the 
ends of tracks, &c., in such manner that when fully opened or 
entirely closed the roof is in stable equilibrium. The roof is q 
segment of a circle in cross section, and is pivotted at a point 
midway between the circumference and the centre in one of the 
outer radii, (February 16, 1881). 


662. Handles for Rackets or wy Tennis Bats: 
O. E. Woodhouse, London, = [‘i. "igs.|—The handle 
has three parts at which it may be gr: onal, se parated by depres- 
sions, so that a p layer may take a short, long, or medium hold of 
his bat without looking, (February 16. 1881). 


The opening o 
versa 


f the 
(February 16, 


663. Telephonic Apparatus, &c.: P. M. Justice, 
London, (1, &. Miller, South Framington, Mass., U.S.A.) (Is. 
13 Figs.j)—Includes, firstly, locking mechanisms whereby the 


operator at any given station may lock out all the stations in the 
line excepting his own and that with which he desires to com- 
municate, Secondly, an improved electric signal designed to be 
used in connexion with speaking telephones, but also capabie of 
independent use. The details of the invention are too elaborate 
for description within our limits. (February 16, 1881). 


664. Painting in Oil upon Fabetos: 3. Cc sow. 
burn, London. (A. Gutmann, Florence. (4 ‘he object is to 
paint upon fabrics, such as satin, without tae spreac “rg This 
is effected by aid of two compounds, the formule of which are given, 
The first is employed in the form of steam to impregnate the cloth, 
and the second to mix the colours with. (February 16, 1831). 


666.* Apparatus to be Used on Locomotive 
Engines to Remove Snow and other Obstructions: 
W. L. Roberts, Cheltenham. (2¢.)—Is a form of snow 
plough heated by steam. (February 16, 1881). 


669. Artificial Bait for Fishing: J Richardson, 
London, ([2¢.)—‘The bait is formed from the skin of the sole 
made up and painted to represent a live fish, (February 16, 1881). 


670.* Boiling, Washing, and Finishing Woven 
Fabrics in Rope Form: W. Hutchinson, Weaste, 
Lane. [2d }—Describes a boiling, a washing, a plaiting, and a 
scouring Vv: at, but the points of novelty are not made apparent, 


(February 16, 1831). 

671. Velocipedes, &c.: A. Kirby, Bedford. 
7 Figs).—The feature of novelty consists in the employ 
the sun and planet motion as the driving mechanism 
16, 1881) 


677. Sewing Machines: A. Anderson and G. 
Browning, Glasgow. (Si. 15 Figs.) —Relates (1) to means 
for engaging and disengaging the flywheel from the driving shaft 
of sewing machines, when the needle is in its highest and also in 
its lowest position. (2) To forming the thread guides of needle 
clamps of a combined slot and retaining pin to facilitate threading. 
(3) To connecting one bar of the U-shaped arm of sewing ma- 
chine shuttles by a yielding connexion with the side of the shuttle 
to render the said bar capable of use to give tension to the shuttle 
thread, (4) Toa new form of winder. (February 16, 1881). 


681. Recovery of Matters Contained in Saline 
Liquors Produced in Soap Manufacture: W. R. 
Lake, London. (¢. V. Clolus, Paris). (4d }—The liquor is 
neutralised by hydrochloric acid, and the solids precipitated and 
collected. The neutral clear liquor is evaporated to 32 deg. 
Beaumé, by which time most of the salt has crystallised, after 
which hot air is blown through to dehydrate the glycerine, from 















which the remaining salt crystals are removed by a turbine, 
(February 16, 1881), 
683.* Bridle-Bit: E.A. Anderson, Brighton. (:/.) 


—The cheek pieces are composed of two arms standing at right 
angles to each from the mouth-piece. The curb is attached to or 
pair of arms and the reins to the other pair. (February 17, 1851). 


686.* Manufacture of Cuffs: J. Felsenstein, 
London — he cuffs are of fur and contain springs which 
clasp the wrists. (February 17, 1881). 


688 * Joint Fasteners: H. J. Haddan, London. 
(T. H. Alexander and A. Nicholson, Washington, U.S.A.) [(2d.) 
The a; ppliance is a dog fo rmed ,in two parts and connected bya 
screw, (February 17, 1881). 


689." Manufacture of Pig Iron: J. B. Thorney- 
crott, Hurlford, Ayr. (2d.)— The moulds for the pigiron a e 
placed over flues so that the iron is gradually cooled after being 
run, (February 17, 1881), 


691.* Apparatus for ptonestas Textile Fabrics: 
E. H. Hargreaves and J. B.Green. Manchester. 

2d.}—The cloth is drawn over steam chests perforated with tine 
1881). 


692.* Ornamental Printing upon Calico, Paper, 
&c.: C. R. F. Schloesser, Manchester. [2¢.)—! lock 
printing is imitated by printing in adhesive material, and dusting 
hans with * wood flour” or * wood meal.” (February 17, 
ss ) 

694. Tool Holders for Slotting Machines and 
some Bowes : W. Timms, West Hartlepool. |‘. 
0 tgs.]— 1 bar b 
spindle a*, one 


apert res, (February 17, 


is bored from end to end and is titted with a 
end of which is enlarged and sk 


ytted to receive @ 








tool x of square or other section ; the other end is screwed 
and carries a nut, which when it is tightened jams the twol 
between the end of the spindle and the bar. Three modifications 


are shown. (February 17, 


696. Apparatus for Working the Brakes of 
Railway Trains: C. W. Siemens, London, and A. C. 
Boothby, Kirkcaldy, Fife. [(id. 5 /igs.)}—The brakes ure 
worked by electric currents from a dynamo or other machine on 
the engine, such currents being conveyed b y wires along the train 
through other machines or motcrs attached to each carriage. 
Each motor B has on its spindle a worm gearing into a toothed 
segmert Don a weigh or brake shaft connected by suitable rods 
to the brake shoes. The levers E and E' are not fixed onthe brake 
shaft, but are carried by a sleeve, which is loose on the shaft, but 
which can be geared thereto by a clutch kept in gear by a spring 
H. The brake lever E' is extended upwards. and has its end 
attached to a strong spring I, the powerof which tends to apply 
the brakes. To the clutch is connected a lever, pivotted at its 


1581). 





lower end to a bracket on the framing, while its other end carries 
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ET 
a pulley K', round which passes the loop of a cord that is led 
over guide pulleys N N, and extends the whole length of the train. 
If the cord be pulled by band or by the breaking of the train, 
the clutch will be drawn out of gear with the sleeve, and the brakes 
will be put on by the spring I. On the cord being released the 
clutch will again engage, and the dynamo-electric machine can 
then be cavsed toapply the brakes with increased force or to take 


them off. ‘the dynamo machine on the engine being driven con- 
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tiypnou-ly in one direction the controlling of the currents so as to 
cau-e the armatures of the machines on the carriages to rotate ia 
either one direction or the other, is by preference effected by two ar- 
rangements, one of which is shown in Fig, 3, O is the machine on 
the envine, and P' P* those on the carriages. The current from one 
pole of U is divided at Q, one part going contir uously along wire 
R, through the coils of the electro-magnets of P', P2, &c., and 
thence back tothe other pole of O through wire R!, while the other 
t passes to the switch S, and from there either through R? to 

atures P', P$, &c., and back to O through R!, or 
through R* returning through R? and the coils of the 
e contrary direction. (February 17, 1881). 





art 





701.* Manufacture of Magnesia: A. M. Clark’ 
London. ‘/. B. M. P. Closson, Paris.) [4d}—I\s for improve” 
ments on Patent 425% of 1879, and consists principally in the addi- 


tion of sugar to the liquors being worked; by this means a 
saccharate of lime is formed with the lime of the dolomite. This 


saccharate is decomposed as fast as it is formed by the chloride of 
ma nesiim, and yie.ds magnesia and chloride of calcium. (Feb- 
ra:ry 17, 1581), 

703* Knitting Machines: J. H. Smith, Notting- | 
ham ([2¢ ihe object of the invention is to produce a machine 


that will werk at an accelerated speed, but in the absence of 
drawings the construction cannot be understood. (February 18, 
18s1) 

705.* 
Westminster. 
hard metal alloy curved in its width. 

706* Clore and Open Cooking Ranges: J. H. 
Jack, Edinburgh. (2¢.)—Helates to a new construction of 
tlue doorway. (February 18, 1881) 


Metal Substitute for Putty: F. W. Fletcher. 
(2d.)—The glass is held by a strip of thin 
(February 18, 1881) 


729. Bicycles, Tricycles, &c.: G.G.M. Vernum: 


Birmingham. 
bearing aud of toothed wheel driving mechanism. 
1881) 


731* Manufacture of Rails for Railways: A.C. 
Henderson, London. (Z, W. M. Sasse, Karlskronn, Sweden). 
(2d.)}—The rails are triple-headed. The method of manufacture is 
described, (Febraary 21, 1881), 


734.* Footballs: W. E. Bussey, Peckham, Surrey. 
(2d.j—The sides of the aperture in the case are bound with 
leather. (February 21, 1881). 


737.* Preserving Fruits: B. J.B. Mills, London. 
(A, J Magaud, Fontanés, France). (2d4,)—The fruit is encased in 
lime or cement. (February 21, 1881). 


738. Simultaneously Manufacturing Steel and 
Lighting Gas: B,. Aube, Paris. (4¢.)—Iron is placed in a 
retort and raised tc a red heat, after which some fatty matter is 
introduced and hydro-carbon gas produced, the iron absorbing 
rome of the carbon and nitrogen, and becoming thereby cemented. 
Three modification of the process are described. In order to make 
the cementation homogeneous the articles are subjected to a stream 
of dry hydrogen at a temperature of 600 deg, to 700 deg. (Feb- 
ruary 21, 1881). 


740.* Apparatus for Holding and Raising 
Sacks: S. Wilkerson, Bassingbourn, Carbridge. 
(2d.}—Kelates to means for holding and raising sacks while being 
filled, and to the combination of such an appliance with a weigh- 
ingmachine. (February 21, 1881). 


741. Manufacture ofInk: A. F. Stoddart, Bristol, 
[2d.]—Is made from the spent * ooze” of tan pits, (February 21, 
1881). 


745.* Locomotive Engines: H H. Lake, London. 
(C. B. Clark, Detroit, U.S.A.) _[(2d.j}—Consists in arranging the 
wheels of locomotives that are driven by frictional gearing, so that 
the friction wheels are connected to four of the road wheels. 
(february 21, 1881). 

749. Colouring Matters: C. D. Abel, London. 
(C. A. Martius, Berlin). (2d.]—Claims phenylene blue produced 
by treating the sulfoacid of bimethyleazobenzole with polysulfide 
of ammonia, and the oxidation of the bimethylethiophenylediamin 
thus produced by perchloride of iron. (February 22, 1881). 


750. Colouring Matters: C. D. Abel, London. 
(C. A, Martius, Berlin). (4d).—Claims (1) the production of orange, 
red, and brown colouring matters by combining the sulfoacids of 
diazomethylenaphthaline with betanaphthole or its sulfoacids, 
(2) The production of orange, red, and brown colouring matters 
by combining methylenaphthole or its sulfoacids with diazobenzole, 
diazoxylole, diazacumole, diazonapthaline, or diazomethylenaph- 
thaline or their sulfoacids. (February 22, 1881). 


1209. Umbrella Frames: G. Neu, London. [4d. 
9 Figs.)}—Describes a new construction of joint between the rib and 
stretcher. (March 19, 1881.) 


| 1390. Spinning Frame Traveller Rings: C. A 
Snow, Washington, U.S.A. (/. Y. Anthony, Taunton, Mass., 
U.S.A.) [4d. 3 Figs.]—The ring is of glass or earthenware, and 
is surrounded by a collar of soft metal that makes a cushion 
between the ring and the rail, and takes tbe pressure of the 
set screw. (March 29, 1881). 


1476. Producing Designs and Ornamentation 
upon Artificiallvory: R.H.Brandon, Paris. (/. Ss. 
Hyatt, U.S.A.). [(2d.)—The novelty consists in the employment, in 
connexion with heat and pressure, of a powdered material, and 
an ink or sizing which is composed of or carries a colour. (April 5, 
1881). 

2394. Electric Circuits: S. Pitt. Sutton. Surrey. 

0. Leigo, New York, U.S.A.). (6d. 6 Figs.)—Refers to Patent 1119 
of 1881, and c'aims the electric conductor shown in the drawing, 
consisting of two or more solenoids connected together in series, 
and having the helical conductor of each solenoid joined to the 


(6d. 20 Figs.j}—Describes a new form of roller 
(February 19, 





707* Securing Window Blinds to Rollers: R. | 


Brierley Preston. (2¢.)—A groove runs from end to end of 
the roller, and into this groove the cloth is pressed by a rod | 
secured by elastic rings. (February 18, 1881). 


708.*° Moulding Bottles: J. Lyon, St. Helen’s. 
[2d.]—1he bottle is moulded both inside and out, and is afterwards 
velded to the bottom, which is cast separately. (February 18, 
188] 


710.* Ornamentation of Tweed Cloths: 
and f.L. Watson, Hawick, N.B. (2¢.)—Short lengths of 
goldand silver thread are twisted rouud the weft or the warp ends 
atintervals. (February 18, 1881), 

711* Decanters, Bottles, Jugs, &c.: E. J.Collis, 
Stourbridge. (2¢)—Cruets or bottles to contain various 
liquors are made in segmental forms and when placed together in 
astani constitute a regular figure, (February 15, 1881), 

715* Electric Lamps. &c : J.G. Tongue, London. 

1 Laco Paris), (2d.}—The object is to bring a succession of 
08 into the circuit as they are burnt out. The pencils are 
arranged around a wheel, but the method of operating it is not 
clearly described. (February 18, 1881). 


718.* Phantasmagoria or Magic Lanterns: E. P. 
Alexander, London. (A. Ll. Laverne, Paris). [(2d.)—The 
invention relates to the slotted cap or diaphragm that fits over the 
burner, (February 19, 1881). 


719* Destroying Explosive Gases in Mines: W. 
Morgan, Pontypridd, Glamorgan. ([2d¢.)—A constant 
succession of electric sparks is kept up in the mine to burn the gas 
as itisevolved. (February 19, 1881). 

720.* Nails for the Protection of Boots and 
Shoes: A. Burton, York. (2).—‘The heads are segmental, 
to produce, when laid together, a uniform surface. (February 19, 


1881). 


723.* 


R. F. 


nme, 
ca 


Depositing Metals: J. C. Maltby and G. 


Bradford. (2.}—‘The article is placed in a solution of the required | 


metal in nitric acid, (February 19, 1881). 


725. Covering the Rollers used in Preparing | 


and Spinning Cotton: W., W. J., and C. H. Haynes, 
Salford, (4¢.)—The rollers are covered first with oil leather 
= then with an outer coating of roller leather. 
881). 


727. Apparatus for Flushing and Ventilating 
Drains, &c.: S.H. Adams, Leeds. [6d. 12 Figs.)—Con- 
sists of a syphon by preference of a rectangular form having an 
internal smaller syphon which is for the purpose of discharging 
with a small flow of liquid into the falliog or outlet leg of the 
larger syphon. This action has the effect of quickly withdrawing 
the air from the larger syphon and bringing it into action. One 
form of this arrangement was illustrated at page 514 of vol, xxxi, 
of ENGINEERING, To dilute the gases issuing from drains they 


are passed through a box into which they sack, by an ejector like 
(February 19, 1881). 


action, fresh air. 





(February 19, | 





| axial conductor of the next rolenoid in series in eich direction and 
vice versd. The wire A is the axis of the first solenoid, the cover- 
ing of the second, the axis of the third, and soon. The object of 
the inve:tion is to prevent the inductive action of the one wire 
upon the vther. (May 31, 1881). 


2587. Refrigerating or Ice-Making Apparatus: 
W. R, Lake, London. (. W. Stockman, Indianapolis). (6d. 
2 Frgs.) —‘The object of the invention is to effect a continuous cir- 
culation of the ammonia in its vaporous and liquid conditions by 
employing the weak or diluted liquid ammonia as the absorbing 
medium, after it has been reduced in temperature by the use of a 
weak liquid cooler and partially spent vapour from a refrigerator. 
The retort is charged with aqua ammonia about two-thirds full, 
and the absorb _r F is charged half full. The ammonia, vaporised 

















| by steam in the vessel B, passes through the pipe L into the coil M 
| of the condenser C, and is reduced to a liquid state, and is dis- 
charged in this condition into the coils P of the refrigerator E, 
where it is relieved of its pressure, and is converted into its 
gaseous condition with a rapid absorption of heat, and consequent 
reduction of the surrounding temperature. From the coils P the 
| gas goes to the absorber coil S, and discharges into the absorber 
near the suction pipe of the pump I, by which it is returned to the 
retort. (June 14, 1881) 


| 2590. Grate Bars for Steam Boiler Furnaces, 
&c.: W.R.Lake. London. (WW. U. Fairbairn, Boston, Mass., 

| USA.) [6d. 10 Figs.|—To insure a plentiful supply of air to the 

back of the fire near the bridge, the bars are made hollow, and 
act as air passages discharging near their further ends. (June 14, 
1881). 


2774. Apparatus for Supplying or Distributing, 
Utilising, and Measuring Steam: A, M. Clark, Lon- 
don. (3. Holly, Lockport, N.Y.,U.S.A.) [6d, 13 Figs.J—Relates 
to laying steam on to dweilings and towns like gas or water. 

‘ The mains are covered with asbestos held in place by wrappings 











Of wire b, and outside the wrappings are placed strips of wood or 
iron ¢ secured by a second winding of wire. The pipes thus covreed 
are placed within outer pipes dof wood with an intervening air 
space, provided with draining appliances, Fig. 1 showsan ex- 
pansion joint, such as occurs about every hundred feet, The 








chamber m is secured to the foundation,so that it is immovable 
When the steam enters dwellings it passes through a meter and a 
reducing valve, and is used in radiators or other warming ap- 


The mains are provided with connexions for the attach- 


pliances. 
(June 25, 1881). 


ment of fire engines. 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offices of ENGINEERING, 35 and 36, 
Bedford-street, Strand. 


THE SOURCES OF ENERGY IN NATURE. 
On the Sources of Energy in Nature Available to Man for 
the Production of Mechanical Effect.* 

Durine the fifty years’ life of the British Association, 
the advancement of science for which it has lived and 
worked so well has not been more marked in any depart- 
ment than in one which belongs very decidedly to the 
Mathematical and Physical Section—the science of energy. 
The very name energy. though first used in its present 
sense by Dr. Thomas Young about the beginning of this 
century, has only come into use practically after the doc- 
trine which defines it had, during the first half of the 
British Association’s life, been raised from a mere formula 
of mathematical dynamics to the position it now holds of a 
principle pervading all nature and guiding the investigator 
iu every field of science. 

Among the practical sources of energy there is only one 
not derived from sun heat—that is the tides. Consider it 
first. Ihave called it practical, becanse tide mills exist. 
But the places where they can work usefully are very rare, 
and the whole amount of work actually done by them isa 
drop to the ocean of work done by other motors. A tide 
of two metres’ rise and fall, if we imagine it utilised to the 
utmost by means of ideal water wheels doing with perfect 
economy the whole work of filling and emptying a dock 
basin in infinitely short times at the moments of high and 
low water, would give just one metre-ton per square metre 
of area. This work done four times in the twenty-four 
hours amounts to 1-1620th of the work of a horse power. 
Parenthetically, in explanation, I may say that the French 
metrical equivalent (to which in all scientific and practical 
measurements we are irresistibly drawn, notwithstanding 
a dense barrier of insular prejudice most detrimental to 
the islanders), the French metrical equivalent of James 
Watt’s “‘ horse power’’ of 550 foot-pounds per second, or 
33,000 foot-pounds per minute, or nearly two million foot- 
pounds per hour, is 75 metre-kilogrammes per second, or 
44 metre-tons per minute, or 270 metre-tons per hour. The 
French ton of 1000 kilogrammes used in this reckoning is 
0.984 of the British ton. 

Returning to the question of utilising tidal energy, we 
find a dock area of 162,000 square metres (which is a little 
more than 400 metres square) required for 100 horse 
power. This, considering the vast costliness of dock con- 
struction, is obviously prohibitory of every scheme for 
economising tidal energy by means of artificial dock basins, 
however near to the ideal perfection might be the realised 
tide mill, and however convenient and non-wasteful the 
accumulator—whether Faure’s electric accumulator, or 
other accumulators of energy hitherto invented or to be 
invented—which might be used to store up the energy 
yielded by the tide mill during its short harvests about the 
times of high and low water, and to give it out when wanted 
at other times of the six hours. ‘lhere may however be 
a dozen places possible in the world where it could be 
advantageous to build a sea-wall across the mouth of a 
natural basin or estuary, and to atilise the tidal energy of 
filling it and emptying it by means of sluices and water- 
wheels. But if so much could be done, it would in many 
cases take only a little more to keep the water out alto- 
gether, and make fertile land of the whole basin. Thus 
we are led up to the interesting economical question, 
whether is 40 acres (the British agricultural measure for 
the area of 162,000 square metres) or 100 horse power more 
valuable. The annual cost of 100 horse power night and 
day, for 365 days of the year, obtained through steam from 
coals, may be about ten times the rental of 40 acres at 21. 
or 3l. per acre. But the value of land is essentially much 
more than its rental, and the rental of land is apt to be 
much more than 21. or 3l. per acre in places where 100 horse 
power could be taken with advantage from coal through 
steam. Thus the question remains unsolved, with the 
possibility that in one place the answer may be 100 horse 
power, and in another 40 acres. But, indeed, the question 
is hardly worth answering, considering the rarity of the 
cases, if they exist at all, where embankments for the utili- 
sation of tidal energy are practicable. 

Turning now to sources of energy derived from sun-heat, 
let us take the wind first. When we look at the register 
of British shipping and see 40,000 vessels, of which about 











” #* Abstract of address by Sir William Thomson, F.R.S., 
President of Section A, British Association. 












































































































































10,000 are steamers and 30,000 sailing ships, and when we 
think how vast an absolute amount of horse power is 
developed by the engines of those steamers, and how con- 
siderable a proportion it forms of the whole horse power 
taken from coal annually in the whole world at the present 
time, and when we consider the sailing ships of other 
nations, which must be reckoned in the account, and throw 
in the little item of windmills, we find that, even in the 
present days of steam ascendency, old-fashioned Wind still 
supplies a large part of all the energy used by man. Bit 
we cannot shut our eyes to the fact of a lamentable deca- 
dence of wind-power. Is this decadence permanent, or may 
we hope that it is only temporary? The subterranean coal- 
stores of the world are becoming exhausted surely, and 
not slowly, and the price of coal is upward bound. When 
the coal is all burned ; or, long before it is all burned, when 
there is so little of it left and the coal mines from which 
that little is to be excavateil are so distant and deep and 
hot that its price to the consumer is greatly higher than 
at present, itis most probable that windmills or wind- 
motors in some form will again be in the ascendant, and 
that wind will do man’s mechanical work on land at least 
in proportion comparable to its present doing of work 
at sea, 

Even now it is not utterly chimerical to think of wind 
superseding coal in some places for a very important part 
of its present duty—that of giving light. Indeed, now that 
we have dynamos and Faure’s accumulator, the little want 
to let the thing be done is cheap windmills. A Faure 
cell containing 20 kilogrammes of lead and minium charged 
and employed to excite incandescent vacuum lamps, has a 
light-giving capacity of 60 candle hours (I have found con- 
siderably more in experiments made by myself ; but I take 
60 as a safe estimate). The charging may be done unin- 
juriously, and with good dynamical economy in any time 
from six hours to twelve or more. The drawing off of the 
charge for use may be done safely, but somewhat waste- 
fully, in two hours, and very economically in any time of 
from five hours to a week or more. Calms do not last 
often longer than three or four days at a time. Suppose 
then that a five days’ storage capacity suffices (there may 
be a little steam engine ready to be set to work at any time 
after a four days’ calm, or the user of the light may have 
a few candles or oil lamps in reserve, and be satisfied with 
them when the wind fails for more than five days). One of 
the 20 kilogramme cells charged when the windmill works 
for five or six hours ut any time, and left with its 60 candle 
hours’ capacity to be used six hours a day for five days, 
gives a two-candle light. Thus thirty-two such accumu- 
lator cells so used would give as much light as four burners 
of London 16-candle gas. The probable cost of dynamo 
and accumulator does not seem fatal to the plan, if the 
windmill could be had for something comparable with the 
prime cost of a steam engine capable Of working at the 
same horse power as the windmill when in good action. 
But windmills as hitherto made are very costly machines, 
and it does not seem probable that, without inventions not 
yet made, wind can be economically used to give light in 
any considerable class of cases, or to put energy into store 
for work of other kinds. 

Consider, last!y, rain power. When it is to be had in 
places where power is wanted for factories of any kind, 
water power is thoroughly appreciated. From time imme- 
morial, water motors have been made in large variety for 
utilising rain power in the various conditions in which it is 
presented, whether in rapidly-flowing rivers, in natural 
waterfalls, or stored at heights in natural lakes or artificial 
reservoirs. 

A first question occurs: Are we necessarily limited to 
suck natural sources of water power as are supplied by rain 
falling on hill country, or may we look to the collection of 
rain water in tanks placed artificially at sufficient heights 
over flat country to supply motive power economically by 
driving water wheels? To answer it; Suppose a height of 
100 metres, which is very large for any practicable build- 
ing, or for columns erected to support tanks ; and suppose 
the annual rainfall to be } metre (30 in.) The annual yield 
of energy would be 75 metre-tons per square metre of the 
tank. Now one horse power for 365 times 24 hours is 
236,500 foot-tons ; and therefore (dividing this by 75) we 
find 3153 square metres as the area of our supposed tank | 
required for a continuous supply of one horse power. The | 
prime cost of any such structure, not to speak of the value 
of the land which it would cover, is utterly prohibitory of 
any such plan for utilising the motive power of rain. We 
may or may not leok forward hopefully to the time when | 
windmills will again ‘lend revolving animation’’ to a dull 
flat country ; but we certainly need not be afraid that the | 
scene will be marred by forests of iron columns taking the 

| 





place of natural trees, and gigantic tanks overshadowing | 
the fields and blackening the horizon. 
To use rain power economically on any considerable | 
scale we must look to the natural drainage of hill country, 
and take the water where we find it either actually falling 
or stored up and ready to fall when a short artificial channel | 
or pipe can be provided for it at moderate cost. The} 
expense of aqueducts, or of underground water pipes, to 
carry water to any great distance—any distance of more | 
than a few miles or a few hundred yards—is much too | 
great for economy when the yield to be provided for is | 
power ; and such works can only be undertaken when the | 
water itself is what is wanted. 
For anything of great work by rain power, the water | 
be in the very place where the water supply 

generally far 
n great | 








wheels must 
with natural fall is found. Such places ar 


from great towns, and the time is not yet come whe 









t natural selection be waterfalls, for 
pe y grow beside navigable rivers, for shipping. | 

" ” ’ . , + a. | 
lbhus hitherto the use of water power bas been confined | 


chiefly to isalated factories which can be conveniently | 

laced and economically worked in the neighbourhood of | 
natural waterfalls. But the splendid suggestion made | 
years ago by Mr. Siemens in his presidential | 
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address to the Institution of Mechanical Engineers, that 
the power of Niagara might be utilised, by transmitting it 
electrically to great distances, has given quite a fresh 
departure for design in respect to economy of rain power. 
From the time of Joule’s experimental electro-magnetic 
engines developing 90 per cent. of the energy of a voltaic 
battery in the form of weights raised, and the theory of the 
electro-magnetic transmission of energy, it had been known 
that potential energy can be transmitted electro-magneti- 
cally by means of an electric current through a wire, and 
directed to raise weights at a distance, with unlimitedly 
perfect economy. The first large scale practical application 
of electro-magnetic machines was proposed by Holmes in 
1854, to produce the electric light for lighthouses, and 
persevered in by him till he proved the availability of his 
machine to the satisfaction of the Trinity House and the 
delight of Faraday in trials at Blackwall in April, 1857, 
and it was applied to light the South Foreland Lighthouse 
on December 8, 1858. This gave the impulse to invention ; 
by which the electro-magnetic machine has been brought 
from the physical laboratory into the province of engi- 
neering. 

The dynamos of Gramme and Siemens, invented and 
made in the course of these fourteen years since the dis- 
covery of the fundamental principle, give now a ready 
means of realising economically on a large scale for many 
important practical applications, the old thermo-dynamics 
of Joule in electro-magnetism; and, what particularly 
concerns us now in connexion with my present subject, 
they make it possible to transmit electro-magnetically the 
work of waterfalls through long insulated conducting 
wires, and use it at distances of fifties or hundreds of 
miles from the source, with excellent economy, better 
economy, indeed, in respect to proportion of energy used to 
energy dissipated than almost anything known in ordinary 
mechanics and hydraulics for distances of hundreds of yards 
instead of hundreds of miles. 

In answer to questions put to me in May, 1879,* by the 
Parliamentary Committee on Electric Lighting, I gave a 
formula for calculating the amount of energy transmitted, 
and the amount dissipated by being converted into heat on 
the way, through an insulated copper conductor of any 
length, with any given electromotive force applied to pro- 
duce the current. Taking Niagara as example, and with 
the idea of bringing its energy usefully to Montreal, 
Boston, New York, and Philadelphia, 1 calculated the 
formula for a distance of 300 British statute miles (which 
is greater than the distance of any of those four cities 
from Niagara, and is the radius of a circle covering a 
large and very important part of the United States and 
British North America), | found almost to my surprise 
that even with so great a distance to be provided for, the 
conditions are thoroughly practicable with good economy, 
all aspects of the case carefully considered. The formula 
itself will be the subject of a technical communication to 
Section A in the course of the meeting on which we are 
now entering. I therefore at present restrict myself toa 
slight statement of results. 

1. Apply dynamos driven by Niagara to produce a diffe- 
rence of potential of 80,000 volts between a good earth 
connexion and the near end of a solid copper wire of $ in. 
(1.27 centimetres) diameter, and 300 statute miles (483 kilo- 
metres) length. 

2. Let resistance by driven dynamos doing work, or by 
electric lights, or, as I can now say, by a Faure battery 
taking in a charge, be applied to keep the remote end ata 
potential differing by 64,000 volts from a good earth 
plate there. 

3. The result will be a current of 240 webers through the 
wire, taking energy from Niagara end at the rate of 
26,250 horse power, losing 5250 (or 20 per cent.) of this by 
the generation and dissipation of heat through the con- 
ductor, and 21,000 horse power (or 80 per cent. of the 
whole) on the recipients at the far end. 

4. The elevation of temperature above the surrounding 
atmosphere, to allow the heat generated in it to escape by 
radiation and be carried away by convection is only about 
20 deg. Cent. ; the wire being hung freely exposed to air 
like an ordinary telegraph wire supported on posts. 

5. The striking distance between flat metallic surfaces 
with, difference of potentials of 80,000 volts (or 75,000 
Daniell’s) is (Thomson’s ‘* Electrostatics and Magnetism,” 
$340) only 18 millimetres, and therefore there is no diili- 
culty about the insulation. 

6. The cost of the copper wire, reckoned at 8d. per 
pound, is 37,0001. ; the interest on which at 5 per cent. is 
19001. a year. If 5250 horse power at the Niagara en 
costs more than 1900/. a year, it would be better economy 
to put more copper into the conductor; if less, less. I say 
no more on this point at present, as the economy of copper 











| for electric conduction will be the subject of a special com- 


munication to the section. 

I shall only say in conclasion that one great difficulty in 
the way of economising the electrical transmitting power 
to great distances (or even to moderate distances of a few 


*kilometres) is now overcome by Faure’s splendid invention. 


High potential, as Siemens, I believe, first pointed out, is 
the essential for good dynamical economy in the electric 
transmission of power. But what are we to do with 80,000 
volts when we have them at the civilised end of the wire? 
Imagine a domestic servant going to dust an electric lamp 
with 80,000 volts on one of its metals! Nothing above 200 
it on any account ever to be admitted intoa honse 
or ship or other place where safeguards against accident 
cannot be made absolutely and for ever trustworthy 
against all possibility of accident. In an electric work- 


volts on 











| shop 80,000 volts is no more dangerous than a circular 


saw. ‘Till I learned Faure’s invention | could but think of 
step-down dynamos, at a main receiving station, to take 
energy direct from the electric main with its 80,000 volts, 


* Printed in the Parliamentary Blue Book Report of the 
Committee on Electric Lighting, 1879. 
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and supply it by secondary 200 volt dynamos or 100 volt 
dynamos, through ag distributing wires, to the houses 
and factories and shops where it is to be used for electric 
lighting, and sewing machines, and lathes, and lifts or 
whatever other mechanism wants driving power. Now the 
thing is to be done much more economically, I hope, and 
certainly with much greater simplicity and regularity b 

keeping 2 Faure battery of 40,000 cells always Seing 
charged direct from the electric main, and applying : 
methodical system of removing sets of 50, and placing 
them on the town supply circuits, while other sets of 50 
are being regularly introduced into the great battery that 
is being charged, so as to keep its number always within 
50 of the proper number, which would be about 40,000 if 
the potential at the emitting end of the main is 80,000 
volts. 


TELEGRAPHIC PHOTOGRAPHY. 
By SHELFORD BIDWELL, M.A. 

THE apparatus of which a short account is kere given is 
a development of that exhibited at a meeting of the Phy. 
sical Society on February 26th, and shortly afterwards 
described in ENGINEERING, vol. xxxi., pp. 257 and 258. 

In its new form the receiving instrument contains a 
platinum-covered brass cylinder 2 in. long and { in. in dia- 
meter, mounted horizontally upon a spindle 7 in. long. One 
of the projecting ends of the spindle has a screw cut upon 
it of 64threads to the inch, the other end is left plain. ‘I'he 
spindle revolves in two bearings, the distance between 
which is eqnal to twice the length of the cylinder, and one 
of the bearings has an inside screw corresponding to that 
upon thespindle. A platinum point attached to an elastic 
brass arm which is fixed midway between the two bearings, 
presses upon the surface of the cylinder. The positive pole 
of a local battery is connected through a set of resistance 
coils with the platinum point, and the negative pole with 
the metal cylinder. If now a piece of paper which has 
been soaked in a solution of iodide of potassium be wrapped 
round the cylinder and the cylinder be caused to rotate, the 
platinum point will, so long as the current passes, trace a 
very close spiral brown line upon the paper. When the 
strength of the line is diminished, the intensity of the cur- 
rent is enfeebled ; when the current is interrupted, the line is 
broken off, and the paper retains its original whiteness. It 
is evident that by regulating the intensity of the line thus 
traced and introducing gaps in the proper places, any 
design or picture might be represented upon the paper. 
The current is varied to produce the desired result simply 
by the action of light. 

At the transmitting station is a second battery, which 
is connected with the receiving instrument, so that the cur- 
rent passes through the prepared paper in the opposite 
direction to that of the current from the local battery ; and 
in the circuit of the second battery is introduced the trans- 
mitting instrument. The current passes through a sele- 
nium cell enclosed in a small rectangular box from which all 
light is excluded except such as can pass through a pinhole 
drilled in the side of the box opposite to thecell. By means 
of a mechanical arrangement which, though very simple can- 
not easily be described without a drawing, the box is con- 
nected with a horizontal spindle in such a manner that each 
revolution of the spindle causes the box to move perpen- 
dicularly up and down through a distance of 2 in. and at 
the same time laterally through »A; in. If now a picture 
of not more than 2 in. square is projected by a lens upon 
that side of the box which contains the pinhole, it is clear 
that by turning the spindle the pinhole may be caused to 
pass successively over every point of the focussed image. 
The box while moving in the upward direction travels 
through space at prec’sely the same rate as any point on the 
surface of the receiving cylinder when the spindles of the 
two instruments are revolving synchronously ; the down- 
ward movement is rapid, and 1s not concerned in the trans- 
mission of the picture. 

The instruments are prepared for work as previously 
described, the variable resistance at the receiving station 
being so adjusted that when the pinhole is in the brightest 
part of the focussed picture and the illumination of 
the selenium at its maximum, the two currents pass- 
ing through the paper exactly balance each other. When 
this is the case the platinum point is not capable of 
making any mark. But when the pinhole is in a darker 
part of the picture the resistance of the selenium is 
increased, the current from the local battery predominates, 
and the point traces a brown line upon the paper. In this 
manner a picture may be formed by the receiver which, if 
the instrament were perfect, would be a counterpart of 
that projected upon the transmitter. 

Designs such as butterflies and horses painted in black 
upon a transparent ground, and projected by a magi 
lantern, are reproduced by the above-described arrang 
ment far more perfectly than by the original form of the 
instrument. By employing the square box to contain the 
seleninm cell instead of the former cylindrical arrange- 
ment, several advantages are secured; e.g., the light 
always falls perpendicularly upon the cell (instead of 
obliquely during the greater part of a rotation) ; also, 
the whole of the ceil is illuminated during the passage of 
the pinhole over the bright parts of the picture, and thus 
there is greater uniformity in the action of the light upon 
the resistance of the selenium. But witha more delicate 
selenium cell and more sensitive paper there is little doubt 
that its efficiency might be almost indefinitely increased. 








Tue Hutt Docks.—‘The Hull Dock Company have just 
added to their already excellent system of fire extinguish- 
ing appliances, a powerful Merryweather steam fire engine 
of the same pattern as those used in the Royal Dockyards. 
Such engines are also in use in the Russian, Italian, Portu- 
guese, German, and French Naval Departments. 

* Abstract of paper read in Section G, British Associa- 
tion meeting, York. 
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MOTIVE POWER AT THE PARIS 
ELECTRICAL EXHIBITION.—No. ITI. 


On reference to the general plan of the motive 
ower at the Paris Electrical Exhibition which we 
ublished in a previous issue (see page 253, ante), 

it will be seen that opposite the group of generators 
supplied by MM. Naeyer, is a large engine exhi- 
bited by the Société Centrale des Ateliers de Con- 
struction de Pantin, of which MM, Weyher and 
Richemond are the general managers. This com- 

any has during the past five years manufactured a 
arge number of engines for electric lighting, and 
the Société Générale de l’Electricité use them 
almost exclusively for their installations with the 
Jablochkoff candles. We have mentioned in a 

revious article that the lighting of the Palais de 
l'Industrie in 1880, during the Salon of that year, 
was effected by engines of 370 horse power collec- 
tively, divided into two of 100 horse power each ; 
two of 35 horse power, and two of 25 horse power. 
These were supplied from the Pantin Works, as well 
as those feeding the lights in the Hippodrome which 
greatly attract the visitor to Pariss MM. Weyher 
and Richemond have fully justified the selection 
made by the Société Générale by the excellence of 
design and workmanship requisite for successful 
electric lighting. We illustrate by Figs. 1 and 2, 
on the following page, the compound engines 
exhibited by MM. Weyher and Richemond at 
the Palais de l’Industrie, while Figs. 3 and 4 are 
a plan and elevation of the transmission and the 
arrangement of the electric machines driven by 
them. The nominal power of these engines is 150 
horse, but the actual power of course far exceeds 
this. Experiments were made with them on the 
26th August last, when the question of dividing 
the dynamo-machines among the different motors 
had to be settled. During this trial, the engine 
at a speed of 70 revolutions, and with a cut-off of 
about one-eighth, developed 184 horse power mea- 
sured on the brake, and fed 60 Jablochkoff candles, 
33 Jamin, 22 Werdermann, 12 Soleil, and 7 Debrun 
lamps. When the results of this trial have been 
officially certified we shall revert to them, mean- 
while we may content ourselves with saying that it 
led to some modifications in the distribution of the 
power, which we shall refer to later on. The Weyher- 
Richemond engine is of the two-cylinder compound 
type, with intermediate receiver, and has been 
already partially illustrated by us (see page 312 of 
our thirtieth volume). The high-pressure cylinder is 
entirely enclosed in a steam jacket ; the low-pressure 
cylinder is only partially jacketted, and the ends 
of the cylinders are left unprotected, as shown 
in Figs. 1 and 2 on the page just referred to. 
The steam used in the engine is all passed through 
the jacket before entering the cylinders, the 
pipe from the boiler being branched and entering the 
jackets near their lower ends, which are cast in 
one piece with the cylinders. The distribution of 
the steam in the small cylinder is effected by 
Farcot gear, and that for the large cylinder by an 
ordinary slide valve. From the high-pressure 
cylinder the exhaust steam escapes through a 
passage formed in the upper part of the jacket, and 
enters the valve chest of the low-pressure cylinder. 
From the latter it passes into the condenser, which 
consists of a vertical cylinder, into which the injec- 
tion water is forced from the bottom towards the 
top in a thin conical sheet. ‘Two air pumps, driven 
by a T-shaped lever that is controlled by a short 
connecting rod attached to the piston rod of the 
low-pressure cylinder, remove the injection water 
and return it to a tank as shown in Figs. ] and 2. 
The feed pump is driven off the lever working the 
air pump. The main shaft of the engine has two 
cranks placed at an angle of 9( deg. and runs in 
two outer bearings, and a third one in the 
centre. The transmission pulleys are placed at 
one end of the shaft. ‘The engine is controlled 
by a Porter governor, and the special arrange- 
ment adopted was also illustrated by us in Figs. 
3, 4, 5, page 312, vol. xxx., when we published 
a detailed account of some experiments made for 
the Société de Mulhouse by M. W. Meunier and M. 
G. Keller, engineers to the Alsatian Association of 
Steam Users. In connexion with this subject, how- 
ever, we may briefly summarise some of the results 
of this trial which were conducted at the spinning 
millsof M. A. Herzog, of Colmar. It was ascer- 
tained that the consumption of moist steam per 
horse power measured on the dynamometer was 
19.45 lb., or 18.48 lb. of dry steam, the water carried 
over being on an average 5.5 per cent. ‘The con- 


sumption of coal per horse power was 2.67 lb. per 
hour, the coal being from the Louisenthal pits and 
containing 18.1 per cent. of ash, reducing the quantity 
consumed to 2.18 lb. per horse power.* ‘These 
results were more recently confirmed by an eminent 
Alsatian engineer, M. Hollauer, who proved their 
correctness within .5 per cent., so that they may be 
assumed as absolutely exact. ‘The engine tested 
at Colmar, however, was only about 70 horse power, 
and the one at the Exhibition being nearly three 
times its power, its economy is certainly greater, 
and may be taken at about 17.5 lb. of dry steam per 
hour, 

If this figure be accepted, and within very narrow 
limits it is correct, and admitting the consumption 
of 1 1b. of coal for 10 lb. of steam, the engine at the 
Exhibition develops an effective force of 190 horse 
power, since it consumes 334 1b. of coal per hour. 
The consumption represents an expense for fuel of 
3.78. per hour with coal at 25s. a ton, the price in 
Paris of the Anzin coal (including 6s. per ton octroi 
duty). Oiling costs about 4d. an hour. As to the 
price of the motor with the boilers, foundations, 
&c., it may be assumed as within 3200/. Figs. 4 and 
5 show how the dynamo-electric machines are con- 
nected to the intermediate shafting driven by the 
Weyher and Richemond engine; the arrangement 
is as follows : 


I. Macuines FEEDING THE JABLOCHKOFF LIGHTS. 
Machine A.—Gramme automatic exciting machine, 
type No. 2, with 20 lampsin four circuits; speed of 
machine 1220 revolutions per minute : 


Lamps. 
Circuit No. 1. Buffet and entrance ... i 5 
pa 2. Large chandelier, beside the 
Jablochkoff stand ... es 5 
- 3. Salon No. 11 ... 5 


, 4 Jablochkoff exhibit’ at the 
Western Railway collection 5 


Machine B.—Similar type to No. 1: 
Lights. 
Circuit No. 5. Counter of buffet ... pe 5 
a 6. Large chandelier at side of 
staircase she oe 
ee 7. Postal service ... ms eee 
ea 8. Northern Railway exhibit, 
_ Christofle and Fontaine ... 5 
Machine C—Similar type, but driven at 1200 
revolutions : 

Cireuit No. 9. Grand salon on first floor, Lights. 
and lamps at the side of 
the Jablochkoff exhibit in 
the same room ... ~~ 

Pr 10. Ditto, ditto, beside the 
staircase ... ee ae 5 
si 11. Lantern of the Collin clock 
and Loiseau’s exhibit ... 
pe 12. Telephones, lantern at the 
door of the salon of the 
President of the Republic 5 
Machine D.—Gramme automatic excitor type 
No. 1, feeding four lamps on two circuits, and driven at 
1530 revolutions per minute: 


a 


ow 


Circuit No. 13. Lamps placed round the Lights. 
great lighthouse ... eas 2 
v 14. Ditto, ditto one 2 


Altogether there are 64 Jablochkoff lamps kept 
burning by the engine. 


II. Lamps oN THE Deprun System. 


The Debrun system comprises a kind of bougie 
with parallel carbons and no insulating material 
between them. For this work machines L and N 
are used. ‘They are Gramme automatic excitors, 
type No. 1, each feeding 12 lamps and running at 
1500 revolutions. Of these 12 lamps, 6 light the 
Debrun and Law exhibit, and 6 are in the machine 
section, 

III. Jamun Lamps. 


For these, machines E and F are used. Machine 
F isa Gramme automatic excitor, type No. 1, with 
fine wire coils and running at 1800 revolutions, 

Lamps. 
Circuit No. 1. Billiard-room and passage ... 8 
a 2. The Jamin exhibit ... ose 8 
Machine E is of the same type. 
Circuit No. 3. Salon on first floor (3) and 
staircase (5)... ies oss 
oa 4, Chandelier on staircase and 
entrance... ose a 
The lamps on circuit No, 2 are in three groups of 
3, 2, and 3 lights, and circuit No, 4 is. also in three 
of 5, 2, and 3. 
There are in all a total of 34 Jamin ligh*s on the 
same engine, 





* For full particulars of these trials see HNGINEERING, 








vol. xxx., page 311. 








IV. THe WeERDERMANN SysTEM. 
Machine G.—Gramme automatic excitor, type 
No, 2, making 1300 revolutions: 


Lights. 
Circuit No.1. Chandelier in middle of 
theatre Re ne a 
os 2. Dining-room 5 and drawing- 
room 5 oo ons ao 10 


Machine H.—Similar type : 
Circuit No. 3. Entrance to Exhibition as 
*” 4. Footlights and stage of 
theatre AS ae ae 
Machine K.—This is a similar machine, and is not 
in regular working. Of Werdermann lamps 46 are 
driven by this engine. 


V. SoLeit System. 

Machines I and J.—The former is an alternate 
current machine, running at 1000 revolutions. The 
latter is the excitor driven at 950 revolutions. These 
are made by Lachaussée, of Liege. 

Lamps. 


Circuits Nos. 1, 2, 3 serve the picture 


gallery wae Re aie 
os 4,5, 6 light the Belgian Section 6 
making in all 12 Soleil Jamps. 

Machines O and P are Siemens machines for 
working the Solignat lamps, but these are not yet 
in operation. 

Summarising the whole of the lamps fed by the 
Weyher and Richemond compound engine we 
have : 





Lights. 
Jablochkoff candles ; 64 
Debrun lamps ... ia ia aS eee 12 
Jamin lamps ... oe - ae ss 34 
Werdermann lamps ... rer i ove 46 
Soleillamps ___... aie we ies anf 12 
Total... - se «- 168 


Messrs. Carels Freres, engineers of Gand, were 
the first manufacturers outside France who employed 
the Jablochkoff system in their workshops, evincing 
from the first an active interest in its development, 
and in all relating to the electric light. In 1878 
they placed in their works an alternating current 
Gramme machine for six candles, the working of 
which they studied for six months. The observations 
made by them during this period were condensed 
into a very detailed report, and the conclusions they 
arrived at were that the Jablochkoff system was 
perfectly adapted to their requirements, and that 
compared with gas it had the advantage of giving a 
much greater light with a smaller expenditure. As 
one consequence of this experience MM. Carels 
extended the application through the whole of their 
works, and as another they were led to the con- 
struction of motors especially adapted for working 
dynamo-electric machines, MM. Carels supplied 
to the Societé Générale d’Electricité the large 
engines used in lighting the depét of the Antwerp 
Docks, as well as the Sulzer engine working at the 
Grand Hotel, Paris, with a Naeyer generator. The 
motor which this firm is exhibiting at the Paris 
Electrical Exhibition is the largest that has been 
supplied to the syndicate—it indicates over 250 
horse power. It is a horizontal compound engine 
in two distinct parts; on one foundation is placed 
the high-pressure cylinder, and on the other the 
low-pressure, the condenser being in line with the 
latter cylinder and worked direct from it. Both 
engines are on one shaft with the flywheel between 
them. The bedplates of the engines are on the ground 
level, and the arrangement adopted gives plenty of 
room for access to all parts of the mechanism. 
Both cylinders, as well as the cylinder ends, are 
steam-jacketted, the jackets being coated with a 
non-conductor, and covered with polished sheet-iron 
casings. Steam is admitted direct from the boiler 
into the jackets. The valve gear is of the well- 
known Sulzer type, which has been fully illustrated 
and described in our columns (vide ENGINEERING, 
vol. xv., pages 9 and 33). We need not, therefore, 
refer to it here in detail. The design, construction, 
and material of the engine are excellent. The 
main shaft, connecting rods, piston rods, and 
expansion gear are of steel, and all pins are highly 
tempered ; the bearings are fitted with anti-friction 
metal. ‘The engine is controlled by a Porter 
governor, the standard type adopted by MM. 
Carels. 

At the time of the official trials of this engine at 
the Palais de l'Industrie, the steam jacket was not 
in operation. It will be of more interest, there- 


fore, to refer to the trials made in October of last 
year at the Brussels National Exhibition with an 
engine of the same design as the one we are 
now describing, The following are some of the 
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particulars of the engine and of the trial made on 
that occasion : 


Diameter of high-pressure cylinder 17.72 in. 

” »» 1OW ” ” 27.56 ” 

ee »» pistonrods ... pee 2.56 ,, 
Length of stroke... ii “ 35.43 ,, 
Number of revolutions _... ee 68 
Length of trial cam ; 3.5 hours 
Water evaporated ... os ese 758 gals. 
Temperature of feed water «» 95 deg. Fahr. 


machines are on each side of the engine and in| pulley driven by a belt from the fl 

|front of the shafting. The motor is thus in full | sore The sinaiiag bearings Fag Cage 
| view, and it makes a very striking exhibit on | into four sections, two on the left and two on th 
| account of its excellent workmanship and the bril-| right. Bearing this division in mind it will be Pea 
liancy of its surfaces. ‘The transmission shaft which | to classify the electric machines driven from mew | 
jthe engine drives and to which the electric] section of the shaft, and reckoning them from right 
| machines are attached, is about 52 ft. in length and | to left. . 
runs in six wide bearings, two of which, placed near} Section J.—A. The first is a magneto-elec 
the middle, are far enough apart to admit the main | tric machine exhibited by M. de Meritens, end 
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Steam condensed, taken from steam 


pipes ane exe san ... 93.52 gals. 
Steam condensed, taken from high- 
pressure cylinder jacket ... on TB gs 
Steam condensed, taken from low- 
pressure cylinder jacket ... ++» 26.18=36.85 gals. 
Mean pressure in boiler... ove 5.6 atmos. 
Indicated horse power eee us 142.368 
Consumption of water at 50 deg. Fahr. per horse 
power: 
1. Water condensed from steam 
pipe not deducted __... ose 17.16 lb. 
2. Water condensed from stear 
pipe deducted ... aan 17.08 ,, 


3. Water condensed from steam 
pipe and jackets deducted ... 16.92 ,, 


In the steam pipe between the engine and the 
boilers a steam trap was placed. A considerable 
amount of steam was lost, owing to the defective 
joints with this trap, and also with an intermediate 
valve, but these joints were below the floor and 
could not be made tight before the trial. In this 
way it was estimated that 5 per cent. of the total 
steam was lost, which would reduce the consump- 
tion of water per horse power per hour to 16.30 lb 
MM. Carels have guaranteed, with regard to the. 
engine now at the Palais de l’Industrie, that the 
consumption of water per horse power will not 
exceed 161b. per hour If this result be obtained 
it will show a remarkable degree of efficiency, and 
it is to be hoped that the trials for the jury will be 
thoroughly conducted in spite of the difficulties 
inseparable from such trials at all exhibitions. 

In the general plan we published the other day 
(see page 253 ante) we indicated the position of the 
Carels motor, the intermediate shafting, and the 
disposition of the dynamo machines driven by it. 
By referring to this sketch it will be seen that the 
engine is arranged somewhat differently to the 
others, being placed in front of the transmission 
shafting instead of behind it, while the electric 
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ascent Gag . 
of the type adopted recently by the Lighthouse 
Administrations of England and France. This 
machine supplies the current which lights the great 
lighthouse placed in the middle of the Palais. ; 
B. The second machine is also magneto-electric 
of the Alliance type, and is exhibited by the Com- 
pagnie Parisienne d’Eclairage par Electricité, who 
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also control in France the Wylde lamps and | 


machines, 


C. The third is a supplementary transmission for | these two drive a Chertemps regulator, lighting that 
driving two more De Meritens machines exactly | part of the building where the electrical ploughing | 
similar to the one just mentioned. ‘These feed the | exhibits are shown in operation, and a second | 
two electric lighthouses which are situated in the | lamp of the same type in the western gallery. 
gallery at the two corners nearest the grand stair- 
case, 
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D. Finally there are six direct current Siemens 
machines, and one with alternating currents supply- 
ing the Siemens lamps in the superb chandelier 
over the transept entry from the Champs Klysées. 

| Section IJ.—This section drives three groups as 
follows, the first being behind and the second in 
front of the transmission shaft: 
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A. Four Gramme machines of the latest type, 
made by MM. Sautter, Lemonnier, and Co. O 


current for the Gérard regulators lighting salon 
No. 16. 

C. A Wylde machine, exhibited by the Com- 
pagnie Parisienne d'Eclairage par ]’Electricité, and 
supplying eight Wylde lamps on the main staircase, 
together with two Wylde machines, each feeding 
six lamps in salon No. 14. 

Section IJI.—This is the first part on the left- 
hand side of the engine. It comprises : 

A. A Gramme machine (Sautter-Lemonnier type) 
supplying five Gramme regulators in salon No. 12. 
b, A similar machine feeding ten Gramme lights 
suspended over the boilers and engines. 

C. Three Siemens machines and excitors driving 
the following lamps: First machine, four differential 
Siemens lamps in the Ville de Paris pavilion ; four 
others similar and placed round the pavilion; four 
at the exhibit of M. Moss. Second machine, six 
Siemens lamps at the main entrance, and six 
Siemens lamps in salon No. 13. Third machine, 
eight Siemens lamps in the English Section. 

Section I1V.—The last division of the transmission 
shaft drives : 

A. Five Siemens machines working four lamps 
at an entrance of the gallery, and one in the photo- 
graphing studio. 

Bb. A Lontin machine and excitor running nine 
Mersanne regulators on three circuits in the nave. 
The Carels engine thus actuates 33 magneto or 
dynamo-electric machines, which feed about 100 
lamps, most of them with powerful arc light. 

We may now turn our attention briefly to another 
class of motors in the Exhibition, those in which the 
electric machine is mounted on the same frame 
as the engine and driven by it direct. Since the 
employment of dynamo-electric machines has 
received such a great development for the pro- 
duction of light, engineers and manufacturers 
have turned their attention to the elimination, as 
yar as possible, of all causes of irregularity in 
working, which show themselves in variations of 
intensity of the flame, or in disagreeable oscillations 
of the arc, One very fertile cause of these fluctua- 
tions is the slipping of the belt on the pulleys, while 
sometimes even the roughness of a seam in the strap 
is indicated by a pulsation every time it comes in 
contact with the pulley. Moreover it is quite 
possible for a belt to break or come off, when of 
course the light is extinguished until the belt can be 
renewed or replaced. Such an accident must be 
always of very rare occurrence, but it may happen, 
and the sudden suppression of light under certain 
conditions, as for example in a theatre, would neces- 
sarily be inconvenient and possibly disastrous. 

Driving direct does therefore evidently present 
many advantages, and by one manufacturer at all 
events it has heen successfully done, as proved by 
the large number of machines now being driven by 
the three-cylinder Brotherhood engine, which was 
the first motor used for direct driving. Mr. Peter 
Brotherhood shows at the Exhibition several types 
of his engine driving different classes of dynamo 
machines—Siemens, Gramme, and Brush. On the 
other hand the exhibitors of these machines show 
a number of examples at the various stands with 
Brotherhood engines attached, so that there is 
a considerable display of this highly practical and 
efficient combination. 

Mr. Edison will also drive a large dynamo machine 
direct. Unfortunately considerable delay has taken 
place in the delivery of the engine, which will not be 
at work in the Palais de l’ Industrie for a few days. 

The Compagnie Générale d’Electricité exhibit a 
direct-acting motor constructed by MM. Warrall, 
Elwell, and Middleton, of Paris. It is placed in 
the pavilion of the company in the nave, opposite 
the Christofle exhibit, and close to the great light- 
house. This motor is illustrated by the engravings 
annexed, Of these Figs. 1 and 2 are general views 
of the arrangement, Fig. 3 is a side view showing the 
motor and a direct-current Gramme machine, 
mounted on the same shaft, and fixed to the same 
bedplate. The front view, Fig. 4, shows the framing 
of the machine, as well as part of the mechanism. In 
order to show it more clearly the iron door closing 
the space containing the engine is removed. This 
boxing-up is useful, as it protects all moving parts 
from dust and grit. ‘The system of lubrication is 


f | very simple and efficient. It is effected by means of 


a reservoir which feeds the oil into an opening 
made in the centre of theshaft. From this passage 
radiate small openings at each bearing, Auy over- 
flow is collected into gutters placed on each side of 





| The two other machines are kept for emergency. 
B 








. A Siemens machine and excitor furnishing the ! 


the engine, and from which, by means of small wicks, 
the various moving parts of the motor are oiled. 
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The general views, Figs. 1 and 2, show that the 
engine consists of two exactly similar parts coupled 
on to the shaft which is common to the engine and 
the electric machine, and the two cylinders being 
placed symmetrically, the shaft is balanced at all 
speeds. The number of revolutions at which the 
engine is generally driven is 800, but this can 
be easily increased to 1000. The following figures 
summarise the types of this class of engine con- 
structed up to the present time by MM. Warrall, 
Elwell, and Middleton. The motor at the Exhibi- 
tion is of No. 2 type : 














a a o3s3 
& ea Sea. 
to s oe 2E 
3 = ESS5a 
Class ra 5 .2@ 
_ 3 - ws at B17) 
~ 2 a= 6S ° : 
29 E SEs sess 
a” R ie 
in. in Ib. 
Type No. 1... 4.91 3 935 2 
» No.2.. 5.31 4.32 320 2") 
~~ ane 9.84 5.9 £300 100 
THE JABLOCHKOFF SYSTEM AT THE 


PARIS ELECTRICAL EXHIBITION. 
No. IV. 

ALTHOUGH the Jablochkoff candle appears to be 
and in reality really is an object of extreme simpli- 
city, its manufacture involves quite a considerable 
number of distinct operations. [he first and most 
important of all these is the manufacture of the 
electric carbon. At first, and during a considerable 
time, prismatic carbons were employed, cut into 
form by the saw; these carbons, which were 
extremely dense in character, were the product of 
the gas retort. Later, there were substituted for 
these cylindrical, sticks of agglomerated carbon. In 
France Messrs. Archereau, Gaudouin, and especially 
M. Edward Carré, devoted themselves to the suc- 
cessful manufacture of this material, but at the 
present time, when electric lighting has received 
such an extensive development, almost every light- 
ing company possesses its own factory for making 
electric carbons. The Société Générale d’Electricité 
established works able to produce from 3000 to 
4000 carbons per day, and the Compagnie Générale, 
which absorbed the other association, continues the 
same manufacture. It would be very difficult to 
describe with absolute precision the various opera- 
tions involved, because the whole merit of their 
success lies in the special skill, and in certain details, 
the secrets of which are very naturally somewhat 
jealously guarded. We can only therefore give 
some general indications on this very interesting 
subject. The material used for the fabrication of 
the pencils is retort carbon, as free as possible 
from silica. The coke resulting from the distillation 
of petroleum is purer than that of coal, but it is 
considerably dearer, and a mixture of the two pro- 
ducts is usually employed. The coke, coarsely bro- 
ken, is subjected to the action of stamp, which reduce 
it toan almost impalpable powder; it is then mixed 
with a certain proportion of gum and water and 
the mixture then undergoes a prolonged trituration 
in a granite mill, On leaving the mill, the mixture 
is cohesive and elastic; it is worked up in small 
Jumps and then passed on to the drawing machines. 
Theseare of the various sections it is desired to impart 
to the sticks, cylindrical, elliptical, or otherwise. 
Sometimes, as explained in a previous article, the 
carbon has to be made annular ; in this case, the open- 
ing in the forming plate is provided with a small 
frame with three or four arms, in the midst of which 
is fixed a needle to form the central hole as shown 
in Fig. 1. The formers for the various sections 


Fig.1. 
>», tt 4 


are placed at the bottom of vertical cylioders into 
which the mixture is put; a piston is then forced 
down upon it, pressing the carbon through the 
openings provided for it. ‘The pencils fall vertically 


and are removed as soon as the desired length has 
been obtained ; the material even in this early stage 
possesses a remarkable amount of consistency. 
When detached from the cylinder, they are placed 
one against the other on plaster surfaces, and as soon 
as a certain numberare collecteda steel rod is 





placed on each side of the row; flat iron strips are 


bending during the drying process, The sticks thus 
held in all directions cannot get out of shape; the 
plates carrying them are then placed in a drying 
stove, kept at a low temperature but with a rapid 
circulation of air. Here they are left for a consi- 


derable time, until, in fact, they part with a great 


portion of their moisture, a certain amount of which 
is absorbed -by the plaster. On being removed 
from the stove the carbons have acquired a sufficient 
degree of hardness to enable them to be handled 
with ease, they are then subjected to a series of 
bakings and saturating in a saccharine syrup; after- 
wards they are gathered up in bundles, bound round 
with iron wire, and placed in cylindrical retorts, 
either of iron or refractory clay, the spaces left 


between the bundles being filled with coke dust. | 
A number of such retorts, when they have been | 
charged, are placed on the hearth of a_rever-| 


beratory furnace, and subjected to a sufficiently 
high temperature and for such a time until 
the whole of the water is evaporated and the 
gum contained is decomposed; but now the 
carbon sticks are sensibly porous, and this porosity 
has to be removed by saturation under pressure 
with concentrated syrups; the sugar penetrates 
into the pores and in a subsequent baking process 
becomes decomposed, and leaves within the pores a 
deposit of carbon. A series of three or four of these 
double operations, saturation and baking, impart to 
the sticks a remarkable compactness and strength ; 
the baking process may be performed very eco- 
nomically in a Hoffman kiln. The Compagnie 
Générale d’Electricité has recently constructed a 
furnace on this system, at their works in the Avenue 
de Villiers. Carbons properly made ought to have 
a high degree of resistance, a smooth surface, to be 
almost as sonorous as steel, and absolutely straight. 
Before the sticks, manufactured as has been de- 
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scribed, are passed forward for a subsequent pro- 
cess, they are subjected to the following tests: 
They are first examined as to their exterior qualities, 
their solidity, straightness, und to a less degree for 
the smoothness of their surface. Then their lengths 
are measured, each stick having to be long enough 
to make the two carbons of one candle, the effec- 
tive length of which is about 9 in.; the sticks 
must therefore be about 19} in. long, including 
those portions which are placed in the sockets. 
The cylindrical carbons are then sorted out accord- 
ing to their diameters. This measurement is 
effected by means of an iron plate, in which square 
recesses are cut, the successive widths of which are 








1.1, 4.2, 4.3 millimetres, &c. ‘These plates are fixed 
on a small table at which the workman is employed 
in calibring. He tries one stick after another in 
the different recesses as shown in Fig. 2, and 
is thus able to separate the whole into distinct 















|groups. The sticks from 4 to 4.3 millimetres, are 


also laid across the carbons to prevent them from | used in the manufacture of the 4 millimetre 
candles, it not being found advisable to go 


(.16 in.) 
ot | ; above or 
below these limits. With a smaller diameter the carbon 


| would have a higher resistance and would conse- 


quently burn with a longer cone; a larger diameter 
would give a greater length to the voltaic are and 
would render it less steady. The electric resistance 
is then measured, a certain percentage being then 
selected for this purpose at random; with a Carré 
carbon, the specific resistance for one metre of 





length, and one millimetre diameter, varies as we 
have said between 40 and 50 ohms; the following 
figures correspond to a series of trials made recently, 
the quantities being in ohms; 39.40, 45.90, 43.70, 
42.10, 45.87, 49.34, 50.90, 42.50, 43.18. A work. 
man can gauge about 2000 metres of carbons per 
day, or suflicient to make 4000 candles. 

The operation of impasting is now abandoned ; 
it consisted in introducing the ends of a carbon into 
two cylindrical copper sockets ; it was then cut in the 
centre and the two portions were placed in a little 
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device which kept them at the desired distance 
apart. ‘Then by means of a wooden palette knife, 
a slip of glass or asbestos cardboard, covered with 
a mixture of sand, kaolin, or silicate of potash 
was placed between the sockets. More recently 
the glass or asbestos was dispensed with, and the 
sockets were connected with a mixture of 400 parts 
of kaolin, 100 of sand, 200 of powdered asbestos, 
and some silicate of potash; this mixture did not 
splinter off like the preceding one, but it shrunk 
in drying, reducing the distance between the 
carbons, and making from 25 to 30 per cent. defec- 
tive. After November, 1878, the following mixture 
was substituted: refractory clay 550 grammes, 
kaolin 450, silicate of potash, 720. ‘This mixture 
was more homogeneous and easy to work, and the 
proportion of bad candles was reduced to 12 per 
cent.; it was, however, defective on account of its 
hygrometric properties, which caused a passage of 
the current from one socket to the other, which 
sometimes lighted the candle at the wrong end. It 
was then that the paste was replaced by distance 
strips of wood or hard rubber or horn. All these strips 
had some defect; those in wood were found to 
be irregular, those of rubber produced a disagreeable 
smell in heating, and those of horn were too costly ; 
however, the system of fastening was a good one, 
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and it only remained to find a suitable material. 
M. Minet, engineer of the candle factory, succeeded 
with a mixture of kaolin, six parts; magnesia, two ; 
sulphate of lime, two; water containing 5 per cent. 
of gum, four parts. This mixture is easily amal- 
gamated, hardens rapidly in the air without con- 
traction, and is sufficiently strong to resist the 
yressure of the sockets at the moment of lighting. 
n making these distance-pieces, the materials are 
combined in a mixer (see Fig. 3) for ten or fifteen 
minutes, the paste obtained is placed in the cylinder 
of an hydraulic press (Fig. 4), in the base of which is 
an opening (see Fig. 5) of the same form as the dis- 





tance-piece, and a length is driven out through the 

ress, which is received in guides and laid to dry upon 
a marble table ; before the paste has attained a high 
degree of consistency, that is to say, about an hour 
after it has been forced from the cylinder, it is cut up 
into lengths of about 4 centimetres each (see Fig. 6) ; 
1490 grammes of this mixture are worked up at each 
operation ; this quantity is sufficient to make 500 
distance-pieces, and two men can turn out about 
5000 a day. ‘The copper sockets are made out of 
small rectangular leaves of metal rolled up in such 


OO | 


a manner as to convert them into cylinders open on 
one side (Fig. 7) ; the width of this opening is 2.2 
millimetres, and it serves to give passage to the piece 
which connects the two ends of the distance blocks; 
these sockets are 4.5 centimetres high. The work- 
man takes two sockets and introduces them into 
the two recesses A and B of a guide, Fig. 8, in such 
a manner that their openings are opposite to each 
other; with his left hand he places a distance-piece 
on the two sockets, and with the right hand he 
brings down a press, which forces it into the 
sockets. From the dimensions given, it will be 
seen that the distance-piece is below the level of 
the sockets, leaving sufficient space for the carbons 
to enter to a distance of 1.5 centimetres, Fig. 9 
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shows the whole of the apparatus and the manner 
in which the operation is performed ; a workman 
can place 2500 distance-pieces into their sockets 


daily. The two sockets thus united are parallel to 
each other, but the ends are placed in a conical 
guide to destroy their parallelism and give a con- 
vergence to the two carbons in order to lock them 
against tke ‘‘colombin” and prevent it from 
falling out. The stick of carbon is then taken 
and cut in the middle; the freshly fractured ends 
are used to form the top of the candle, the original 
extremities being introduced into the sockets. It is 
an invariable practice to make each candle from the 
halves of the same carbon rod in order to secure as 
far as possible complete homogeneity, and conduc- 
tivity. It is then necessary to ascertain if the 
distance between the two carbons is correct; this 
detail fixes itself, provided that the carbons have 
been well made, the gauging correct, and the size 
corresponds exactly with that of the sockets. If 
it be found that either one of the carbons be slightly 
curved, it will be necessary to place it as shown in 


Fig. 10, in order to make it bind tightly against the 
‘‘colombin ;” if placed as shown in Fig. 11, the 
result would be entirely unsatisfactory ; with such 
a bend as this it would be necessary to turn the 
carbon upside down, soas to make it conform some- 


ll 


what to the carbon shown in Fig. 10. This process 
is tested with a standard ‘“‘colombin.” One work- 
man can place 900 candles per day into their 
sockets, a second workman can test 5000 a day. 
The upper ends of the carbons are tapered in 
order to facilitate lighting; this cutting is performed 
by emery wheels 15 in. in diameter, aud having a 


Fig12. 
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speed of 1800 revolutions per minute; they are 
covered with a plate-iron hood in which is a tube 
connected with a ventilator used to draw off the 
particles of carbon and prevent them from entering 
the lungs of the workmen; one man can cut about 
2000 candles a day, 

The manufacture of the insulating strip of 
‘‘colombin” is one of the most important opera- 
tions in the manufacture of the Jablochkoff 
candles. As we have already stated, the value 
of the “ colombin” was warmly disputed by elec- 
tricians who investigated the subject; some main- 
tained that it was useless because certain lamps, 
such as that of Wylde, are composed of parallel 
carbons, others maintained that it was disadvan- 
tageous because it absorbed a certain portion of 
the light; both assertions are equally erroneous, 
and it is indisputable that the ‘“colombin” does 
assist the steadiness of the voltaic arc. In candles 
without this insulator the arc is frequently shifting, 
and it sometimes disappears either from a current 
of air or from the irregularity in the working of 
the dynamo machine; in fact, air is only a con- 
ductor when it is brought to a high temperature, 
and a given temperature corresponds to a tension 
necessary for a current supplying the lamp; from 
this it results that if a current of air cools the arc, 
the tension is no longer sufficient, and the light 
goes out; it may also be insufficient when the air 
preserves its temperature, and consequently its con- 
ductibility, if the speed of the dynamo machine is 
reduced. ‘These inconveniences are much less pro- 
nounced in candles provided with an insulating 
strip, the material, indeed, while volatilising in the 
arc gives up particles brought to a high temperature 
which increase the conductibility of the arc ; there 
results also from its use a diminution in the neces- 
sary tension, and consequently a somewhat less 
power is required than without the use of the 
*colombin.” As the arc remains in a more con- 
ductive medium the air has less action upon it, and 
if the tension falls on account of a reduction in the 
speed of the machine, the arc leaves the points at 
the end of the carbon, and plays on the surface of 
the ‘“‘colombin” without disappearing. As to the 
light produced, it is the same with or without the 
distance-piece, a fact which is very easily demon- 
strated ; to sum up, the ‘‘colombin” insures a 
steadier light, and diminishes the amount of motive 
power required, The only inconvenience it presents is 
as follows. In electric lamps with opposing carbons 
the points may be brought together as closely as may 
be desired, and consequently, with regulators adapted 
to the division of the current, a considerable number 
of lamps may be placed in the same circuit. 

In lamps with parallel carbons without ‘‘ colom- 
bins,” the minimum distance apart of the points is 
equal to the diameter of the carbon; with the 
Jablochkoff candle the thickness of the ‘ colombin” 
increases this minimum distance. Now the thickness 
of the ‘“colombin” cannot be reduced beyond 
certain limits without rendering it very fragile ; the 
divisibility of the light, although favoured by the 
action of the ‘‘colombin” in the flame, is reduced 
on account of its thickness ; in a word there are two 
properties to be considered. If, as may be hoped, 
manufacturers will arrive at casting the carbons 
with an insulating material between them, this 








latter may be reduced to a very slight thickness, so 
as not to hinder the divisibility of the current ; an 


improvement in this direction may be looked for in 
the manufacture of the candle. A large number of 
materials have been experimented with in the pro- 
duction of the ‘‘colombin ;” as has been already 
said, kaolin was at first employed, but this produced 
a sensible diminution in the light ; different refrac- 
tory earths also presented serious drawbacks ; they 
volatilised easily when formed of fusible silicates, 
or they did not disappear at all and curled down 
the side of the candle. The mixture definitely 
decided upon is sulphate of barytes, one part, and 
sulphate of lime, two parts. ‘This mixture does not 
reduce the intensity of the light, disappears as the 
carbons are consumed, and very seldom coils down 
the side of the candle. The materials are very care- 
fully screened in a fine sieve and are then moistened 
with water so as to form a semi-fluid paste. This 
paste is placed at one end of a long marble table 
previously coated with oil, and the workman is pro- 
vided with a kind of comb, the hollows of which 
are formed to the contours of the “colombin ;” by 
means of this comb he drives before him the paste, 
which leaves upon the marble a number of strips 
corresponding to the form of the comb ; this opera- 
tion is repeated perhaps a dozen times; after each 
pass the comb is carefully cleaned, dried, and 
covered with a little oil. By the time the ‘ colom- 
bins” have taken their ultimate form they are 
nearly dry on account of the rapid setting of the 
plaster ; they are then detached from the marble 
by means of an extremely thin knife-blade, are 
cut into the proper lengths and piled upon small 
plaster tiles (see Figs, 13, 14, and 15), and are kept 











in a stove for three or four hours at a temperature of 
212deg. This heat drives off the water, and prevents 
the ‘‘ colombin” from losing its shape ; 4500 grammes 
of this mixture are sufficient to make 1050 
‘*colombins,” and two men can turn out 8000 of 
them a day. The ‘‘colombin” is placed between 
the two carbons, the sides of which it embraces, the 
slight convergence of tue carbons helping to keep 
them in place. The top face of the ‘* colombin” is 
then cut until it is about a quarter of a inch below 
the points of the carbons, which are dipped into the 
fuse material, composed in equal parts of gum-water 
(three parts of water and two of gum), and a mix- 
ture containing three parts of coke and two parts of 
plumbago ; one workman can fix 3000 ‘‘ colombins” 
per day, and another can fuse 3000 candles, 

In a previous article we have explained the advan- 
tages which metal-coated candles possess over 
ordinary ones as regards their duration ; we have 
also seen that they give a somewhat less steady light 
with frequent changes of colour. In many cases, 
and especially where industrial lighting is concerned, 
economy is the first point to be considered ; since 
the month of August, 1879, when the process of 
galvanising the carbons was practically introduced, 
four-fifths of the total production have been thus 
coated. This operation is performed before fixing 
the “ colombin ;” it is preceded by a careful washing, 
which removes from the surface of the carbons any 
greasy matter which may have been deposited on 
them. The carbons are placed in a 10 per cent. 
solution of caustic potash, and they are afterwards 
carefully wiped with clean cloths; one workman 
can wash 3000 candles per day. That part of the 
carbon which is in contact with the ‘ colombin” 
Goes not require to be galvanised, and to prevent 
the adherence of the copper the surface is covered 
with varnish prepared by dissolving gum lac in 
alcohol; this varnish is laid on by means of 
a wooden spatula, the end of which is covered 
with velvet. It is sufficient to pass this spatula 
between the two carbons in order to make the 
required band. One workman can perform this 
operation on 2500 candles a day. Galvanisation is 





effected by electrolytic decomposition in a bath by 
means of a small direct-current machine, similar 
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ORE-DRESSING MACHINERY AT THE LINTORF LEAD MINES. 
DESIGNED BY MR. FRANZ BUTTGENBACH, ENGINEER, LINTORF, RHENISH PRUSSIA. 
( For Description, see opposite Page.) 
Fig. 3. _ 
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to the Gramme excitor for fovr Jablochkoff candles.| copper pincers (see Fig. 16); one bath contains | and afterwards to the third bath. By this arrange- 
This machine is driven at 1200 revolutions a minute. | seven such frames or 84 candles, and eight soluble ment in the same receiver, the anodes are coupled 
and produces a current of 4U webers when coupled | anodes of red copper. ‘These anodes and the rows of in quantity and the baths in tension; the copper 
to the bath; three baths are employed of the fol- | candles are arranged alternately; the current reach- plates are 11 in. long and 9.8 in. wide. By 
lowing dimensions: length, 24 in, ; width, 10} in.; ing the bath at one end, and passes all the soluble means of these three baths arranged as explained, 
height, 12 in. The candles are fixed twelve at a anodes simultaneously, leaving the bath by means about 380 candles can be galvanised per hour ; 
time, points downwards, to frames provided with of the seven frames; it then goes on to the second, this result conforms to theory. Approximately a 
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96 weber current deposits .032 grammes of copper 
per second, or 115 grammes per hour, therefore the 
current of 40 webers will give a deposit of 48 
grammes per hour ; each candle requires .35 grammes, 
which corresponds to 137 candles plated per hour and 
per bath, or 401 for the three baths, approximating 
very closely to the 380 actually treated ; three men 
can galvanise 4000 candles per day. The electro- 
lytic liquid employed is a solution of sulphate of 
copper containing 15 per cent. of salt ; this solution 
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is generally acidulated by means of dilute sulphuric 
acid, the quantity of which varies with the size of 
the anodes and their distances apart. Occasionally 
from 5 to 6 per cent. of soda is added. Practice 
and careful examination alone can enable the work- 
men to decide whether the process is going on well 
or badly ; if the bath appears too weak, a small portion 
of it is drawn off and replaced by a more concentrated 
solution of sulphate of copper, if the reverse, a 
few drops of sulphuric acid are added, The gal- 
vanised candles on coming from the bath are dried 
in sawdust and then varnished by immersion in a 
metallic varnish, which preserves the copper from 
oxidation ; one man can treat 6000 candles per day. 
After this has been done, the ‘‘ colombin” is intro- 
duced and the fuse added. If we summarise the 
various operations which we have described, we 
shall see at a glance the work of each man per day 
after the actual manufacture of the carbons has 
been completed 

















Candles per Day. 
Gauging a ans oe eee see 4000 
Distance-pieces oe a Pee eve 2500 
Putting sockets on disc pieces... ove 2500 
Fixing carbons ae ees = eee 900 
Testing ,, ote ie we ve 5000 
Cutting ,, forfuses... sas ove 2000 




























































Manufacture of ‘‘ colombin’’ 
Fixing ‘‘ colombin”’... ne 





if we assume an output of 


From these figures, 





|5000 candles per day, we shall find the following 
|staff to be necessary: a foreman, a storekeeper, a 
| packer, a fitter, and twenty-seven workmen, of 
whom some are employed in several operations ; 
5000 candles correspond to an output of 150,000 
per month, or 1,800,000 per annum ; which is very 
nearly the production of the Compagnie Générale 
d’Electricité. When finished the Jablochkoff 
candles are not extremely fragile objects, but the 
packing of them requires some special precautions. 
They are put up in small wooden boxes, each con- 
taining 100, 200, or 500, the candles are all laid in 











little cardboard frames placed one on top of the 
|other. These frames are shown in the annexed 
| Sketch, Fig. 17, where a b are two bands of felt, 
folded on themselves, and between which the 
candles are held, so that they cannot shift; each 
frame contains 10 candles. 








ORE-DRESSING MACHINERY. 


At the Diisseldorf Industrial Exhibition in 1880, 
the important Lintorf Lead and Sulphur Mines, 
which are the property of the Anglo-Dutch Mining 
Company, and now worked on lease by some 
private gentlemen, made a very interesting show of 
their products, consisting of argentiferous galena, 
blende, and iron pyrites. They were represented by 
numerous samples of the rough stones as found 
| embedded in the lodes and also by samples of clean 
| ores extracted from them by mechanical dressing, 
| while the character of the lodes was very well illus- 
trated by coloured sections and diagrams. It may 
be remembered that these lodes and the country 
generally which they intersect are highly water- 
bearing, so much so that three large pumping 
engines, of about 1500 indicated horse power, raise 
quite a stream of water from the sumps of the 
shaft, the quantity raised being about 40 cubic- 
metres, or as many tons, a minute. 
| ‘The nature of the ore is such, that it is no easy 
task to separate its constituent minerals, viz., galena, 
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blende, pyrites, calcareous spar, quartz, dolomite, 
limestone, shale, and clay, perfectly clean from 
each other; this task has, however, found its suc- 
cessful solution in the newly-erected dressing mill, 
which was only started in the autumn of 1880, andis 
capable of dressing 280 tons of stuff perfectly clean 
by machinery within a day’s work of twelve hours. 
We therefore propose to give a brief description of 
its arrangements with illustrations, which will facili- 
tate the comprehension of their advantages. 

One particular feature of this ore-dressing mill is 
this, that it does not contain a single stamp head, the 
leading principle of its construction having been to 
avoid the disintegration and pulverisation of the 
valuable minerals as much as possible, because even 
heavy metallic particles are liable to be floated away 
in a current of water, when they are reduced toa 
very fine state ; moreover, as reduction to a fine size 
means power, wear and tear, and cost, this principle 
originates a considerable saving of dressing expenses, 
It is for this reason that all operations are performed 
in two distinctly separated systems of dressing 
machinery. The first system, taking the ore as it 
comes from the mine, treats it without any 
reduction in size, simply with screens, classifying 
drums, jigging machines, and separators with round 
buddles in such a way that clean ore and deads are 
perfectly separated from the mixed ore, that is, ore 
so intimately mixed up with different minerals that 
the pieces must be broken into smaller sizes in order 
to allow their separation. The second system employs 
exactly the same machinery as the first; it is only 
supplemented by disintegrating machines such as 
stone crushers and crushing rolls, which are intended 
to open the grain of the mixed ore, so that the 
specific weight of its various minerals can come into 
play for their separation from each other. 

The dressing of the ores really commences in 
the mine where the big lumps of ore are cobbed 
rom the fine stuff, the former weighing from a 

ound up to a hundredweight and more. The 
big lumps admit of spalling at the bank of the mine 
and picking with hand and hammer, so that quite 
clean lump ore of galena, pyrites, and blende may 
be gained in considerable quantities without any 
additional expense for dressing. All other ores, 
smalls, or mine stuff have to urdergo mechanical 
treatment in the following manner: In the engrav- 
ings on pages 328 and 329, Fig. 2 represents 
the ground plan of the dressing mill, Fig. 1 
a vertical section, through the first system accord- 
ing to a line C D, and Fig. 5 that of the second 
system following the line A B. The dressing 
mill is a large square building 51 metres long 
(167 ft. 4 in.), 26 metres (85 ft. 4 in.) broad, 
of an area of 1326 square metres (14,273 square 
feet); it contains all dressing machinery besides 
the lift b, by which all staff is raised 13 metres 
(42 ft. 8 in.) high to the highest story]. An annex 
building of 209 square metres (2250 square feet) 
area contains the water tower z, besides the steam 
engine, centrifugal pump, and some minor machinery 
destined for the treatment of clean galena, 

The steam engine s, which drives the machinery 
of the whole establishment, is of the hcrizontal type, 
with 500 mm. (19.7 in.) diameter and 800 mm. 
(31.5 in.) stroke, and is provided with steam of 
four atmospheres pressure from boilers, situated 
at 150 metres (492 ft.) distance, and connected 
with the engine by large, well jacketted steam 
pipes. The flywheel carries an india-rubber belt 
370 mm. (14.6 io.) wide and 17 mm. (0.67 in.) 
thick, and by its means it drives the principal shaft, 
which crosses the whole building over both systems. 
The principal shaft is well guided by bearings in 
the story 2 of the building, and by means of 60 
belts of leather, india-rubber, or cotton, and of 
different dimensions, it transmits movement to all 
machinery of the mill, (Only the centrifugal pump 
u is driven by a belt from the special shaft ¢, as it 
is intended to be quite independent and to provide 
a large cylindrical iron tank in the upper part of 
the tower x with 4 tons of water per minute, which 
during winter time is heated by exhaust steam ; the 
warm water has the advantege of removing clay 
much more easily from the ore than cold water, 
while besides, it warms the building sufficiently to 
prevent frost making itself felt in any disagreeable 
manner, 

The most valuable mineral is argentiferous 
galena, and it is, therefore, hand-picked as much as 
possible upon a rotating picking table d in the annex 
building ; the smaller particles being dressed upon 
a jigging machine w, and then ground into fise 
powder in an edge mill r; the finely ground galena 





is intended for potters’ use, and is paid for suffi- 
ciently well to allow of the silver which it contains 
being disregarded. 

The mine stuff, from which the lump ore was 
previously removed by hand-picking, is lifted up by 
the lift a upon the highest story of the mill in iron 
tabs, which contain $ ton of ore each. The tubs or 
wagons are emptied by means of a tumbling arrange. 
ment over a large grate 6, Fig. 2, which consists 
of twenty rods with an inclination of 25 deg., and 

ermits all ore below the size of 90 mm. (3.54 in.) to 
all through in a hopper e, while all bigger lumps 
roll over the grate down in a large iron drum c, which 
is 1200 mm. (47.2 in.) in diameter, and performs 
eight revolutions a minute. Here the lump ore is 
cleansed from mud by a number of water jets, while 
the lumps are thrown out upon a rotating picking 
table ¢, when pure galena, pure pyrites, and deads 
are picked out by hand. A picking table of this kind 
is represented by Figs, 3 and 4, the former being a side 
elevation of the upper and section of the lower 
part, and the lattera plan. The circular table of iron 
is 3 metres (9 ft. 10 in.) in diameter, and consists of 
aring a witha vertical edge c, and radial arms, which 
is supported by a vertical spindle /, and is rotated 
three times per minute by means of wormwheel 
gearing ; the lower part of the table is stationary, and 
by means of vertical portions d is divided into 
eight compartments, into which the picked-out 
stones of ore, &c., are thrown over the edge c, 
and where they slide down over the inclined 
bottom in small boxes, which stand outside 
ready to receive them. ‘The picking is _per- 
formed by women, of whom each only picks a 
particular sort, and this arrangement has given 
exceedingly good results, as the women soon 
acquire a keen eye for their work, and do it much 
better than boys would. This good work is much 
facilitated by the arrangement described, in so far 
as the pickers have only to look one way, and to 
throw the picked minerals in the same direction 
right before them. Of the pickings thus obtained, 
galena and pyrites go to the cobbed ore, while the 
deads are thrown upon the rubbish heap, and all 
mixed ore, which is left upon the table, and scraped 
off automatically, goes to the stone-crusher of the 
second system. 

By means of the first system, represented in 
the section, Fig. 1, all stuff below the size of 
90 mm. (3.54 in.) is collected ina hopper e, which 
is closed at its bottom by an oscillating shutter, 
which opens seventy times a minute, and each 
time allows a certain portion of the stuff, to- 
gether with some water, to rush out into a series of 
three classifying drums, the utmost regularity of 
feeding having been found to be essential for a 
good result. ‘The classifiers g, which are intended 
to separate the stuff into a number of equal sizes, are 
cylindrical drums of perforated sheet iron, and they 
are arranged in steps one below the other, so that 
the smallest sizes, which fall through the meshes of 
the upper classifier, are conducted to the next 
below, until all coarse sizes are separated, and only 
the slimes are left to be treated differently. The 
coarse classifier is divided into three fields, of which 
the second is cased in the first, both of 1050 mm. 
(41.3 in.) length, while the third is 1250 mm. 
(49 in.) long, and 800 mm. (31.5 in.) diameter; the 
holes of the perforated sheets are 45 mm. (1.77 in.), 
30 mm. (1.18 in.), and 20 mm. (0.79 in.) respectively ; 
the inclination of the drums is 25 mm. for 1 m. 
length (—1 in 40). and they make sixteen revolutions 
aminute, The middle classifier is exactly of similar 
construction ; itis, however, divided into four fie'ds, 
with 15 mm. (0.59 in.), 11 mm. (0.43 in.), 8 mm, 
(0.31 in.), and 6 mm, (0.24 in.) holes, and it revolves 
fourteen times a minute, ‘The fine or lowest classi- 
fier is again divided into three fields of 1200 mm. 
(47.2 in.), 700 mm. (27.6 in.), and 600 mm. (23.6 in.) 
length, with 4 mm. (0.16 in.), 3 mm. (0.12 in.), and 
2 mm. (0.08 in.) holes, and fourteen revolutions, In 
this manner it is possible to classify ten different 
sizes, from 45 mm. (1.77 in.) to 2 mm. (0.08 in.) in 
diameter, to be treated by themselves in jigging 
machines, which allow the specific weight of the 
minerals to come into play, and to effect their sepa- 
ration from each other. The finest stuff which 
passes through the last classifier is then conducted 
through a box separator i of 5 m. (16 ft. 5 in.) in 
length, and 1.50 m. (4 ft. 11 in.) in height, and 
divided into three funnel-shaped compartments, in 
which coarse slimes of 2mm. (0.08 in.), 1.5 mm. 
(0.059 in.) and 1 mm, (0.04in.) in size are deposited, 
which are still large enough to undergo the process 
of jigging upon specially constructed machines. 





The construction of the jigging machines which 
wash the sizes from 45 mm. (1.77 in.) to 1 mm 
(0.04 in.) can be seen from Figs. 6 and 7, representing 
a single jigger, and from Figs. 8 and 9, which show 
a double machine, The single machine, shown in 
plan and section, is a box 2950 mm. (9 ft. § in.) 
long, 1100 mm. (3 ft. 7 in.) high, and 1150 mm 
(3 ft. 9 in.) wide, this being divided in fonr com. 
partments of which every one is provided with a 
piston d and a sieve e upon which the mineral is 
being washed. The pistons receive a rapid up-and- 
down movement by means of the rod ¢ from the 
eccentrics b, which are fixed upon a horizontal shaft 
a, driven by pulleys. As the box / is filled with 
water, the latter is by means of the piston caused 
to pulsate rapidly up and down through the sieve, 
and as the current each time lifts the mineral up- 
wards, it allows the heavier particles of ore to settle 
most quickly, while the lighter stuff is carried up- 
wards and thrown by the next lift partly over the 
edge upon the adjoining sieve. In this way the 
jigging machines are made self-acting. The double 
jigging machine represented in plan and section, 
is a box of the same dimensions as before: it 
being only 2950 mm. (9 ft. 8 in.) broad; it re- 
ceives its movement from a central shaft a, which 
by means of the disc } and the angle levers ¢ 
transmits an up-and-down stroke to the secondary 
shafts d, from which the pistons are suspended 
by connecting rods c. The stuff which is to be 
jigged is placed upon the sieves e and treated 
exactly as before ; the bottom of the sieves is made 
of large meshes and covered with a bed of galena, 
which allows the heavy particles to pass through 
downwards into the hutch f, from which they can 
be easily removed by upening the trap-doors 4. 

The large sizes between 80 mm. (3.15 in.) and 
54 mm. (2.13 in.), which do not pass through the 
holes of the classifiers, are thrown out of the in- 
terior of the drums upon the rotating picking table 
d, where they are sorted by hand as sail before 
with regard to the big lumps above 80 mm. (3.15 in.) 
size. 

All the sizes from 54 mm, (2.13 in.) to 35 mm. 
(1.38 in.) are treated upon nine jigging machines h, 
of which five are double jiggers; they are of the 
type before described, partly with three, partly 
with four sieves, and deliver five sorts of material, 
viz., pure galena, galena mixed wit) a little pyrites 
and dead rock, pure pyrites, pyrites mixed with 
dead rock and deads. The mixed sorts obtained 
by these machines are delivered over to the second 
system. As these self-acting mechanical jiggers are 
extremely effectual, a few particulars may not be 
out of place. The coarsest jigger has only three 
sieves on each side; they are all 500 mm, (19.7 in.) 
wide, but 509 mm. (19.7 in.), 600 mm. (23.6 in.) 
and 700 mm. (27.6 in.) long respectively, with a 
depth of 300 mm. (11.8 in.) ; it dresses from 45 mm. 
(1.73 in.) to 35 mm. (1.38 in.) sizes, and the clean 
ore at the bottom falls out through an oblong slit in 
the hutch; the sieve has holes 8 mm, (().31 in.) 
square, while the deads are skimmed off by the 
current of water. The next jigger has four sieves 
on each side, of which the last is 800 mm. (51 5 in.) 
length ; it dresses 20 mm. (0.79 in.) and 18 mn, 
(0.71 in) sizes, and makes 90 strokes of the piston, 
60 mm. (2.36 in.) long; it is to be remarked 
that the sieve bottoms of both machines have an 
inclination of 20 deg. in the direction of the cur- 
rent, while they are horizontal with the other 
jiggers, which discharge the clean ore through a 
bed of galena upon the bottom. A third jigger, for 
10 mm. (0.39 in.) size, has equal dimevsions for 
15 mm. (0.59 in.) and 10 mm. (0.39 in.) size, the 
sieve is 400 mm, (15.75 in.) deep, and covered with 
a bed of galena 50 mm. (1.97 in.) high, the piston 
makes 105 and 110 strokes of 33 mm, (1 3 in.) and 
24mm. (0.94 in) respectively. ‘The fourth machine 
for 11 mm. (0.43 in.) and 8 mm, (0.31 in.) is the 
same, as is also the bed of ore; however, the 
number of strokes is increased to 120, while their 
length is reduced.to 18 mm. (0.71 in.). ‘The fifth 
machine & is single and works with 160 strokes, 
3mm, (0.12 in.) sizes, which it receives from the box 
separator i, while the two last jiggers /; work with 
180 and 220 strokes of 6 mm. (0.24 in.) and 5 mm. 
(0.2 in.) length and sizes only 2 mm. (0.05 in.) and 
1.5 mm. (0.059 in.). 

All fine slimes, which come from the jiggers and 
classifiers, are lifted up by a scoop wheel m, into a 
Rittinger box separator o, where three sorts of 
slime are deposited, these being washed upon the 
round buddles x, when they have collected in sufti- 
cient quantity. All the finest mud settles either in 












Serr. 30, 1881.] 


ENGINEERING. 


331 











the settling tanks /, or in the labyrinth m, and is 
occasionally washed upon the buddles; it is, how- 
ever, very poor, so that all the water which runs off 
from the icbyrinth is practically free from ore. 

We come now to the second system represented 
by Fig. 5 on page 329; it differs from the first 
only in so far as all mixed ores which it receives 
have to be first reduced in size, either by the stone 
crushers f or the coarse and fine crushing rolls q¢ 
and r, before they are classified and jigged as 
described. The stone crushers are of the Blake 
type, and break below 60 mm. (2.36 in.) sizes, which 
by a classifier g are sorted in such a way that the 
sizes between 60 mm. (2.36 in.) and 40 mm. (1.58 in.) 
go to the picking table d, while those from 40 mm, 
(1.58 in.) to 20 mm. (9.79 in.) are jigged upona 
single machine h. All mixed ore obtained upon 
both is again lifted up by an elevator p to the 
crushers g and r, where it is reduced to 1] mm, 
(0.43 in.) and classified by a drum, or even reduced 
tol mm. (0.04 in.) and then separated in a box 
separator 0. The sizes obtained are jigged in pre- 
cisely similar machines h and i as before, namely, 
16 mm. (0.63in.), 15mm. (0.59in.), 11 mm, (0.43 in.), 
8 mm. (0.31 in.), 6 mm. (0.24 in.), 4mm. (0.16 in.), 
and 2mm. (0.08 in.) upon A, and below 2 mm. 
(0.08 in.) upon /: ; the strokes vary from 85 per minute 
with 16 mm. (0.63 in.) size and 60 mm. (2.36 in.) 
length, to 220 per minute and 2 mm, (0.08 in.) for 
sizes below 1 mm, (0.04 in.) indiameter. The slimes 
are collected and washed as in the first system, with 
ascoop wheel n, a Rittinger separator o, settling 
tanks / labyrinth m, and round buddles n. 

The excellent results obtained by this ore-dressing 
mill are mainly due to judicious sizing and classifying 
of the ore, by which the specific gravity of the 
various minerals effects their complete separation 
by the aid of a repeated fall in an oscillating column 
of water. Blende and pyrites have, however, 
very nearly the same specific weight, and it there- 
fore is not possible to separate them in this way. 
As their respective tenacities, however, are very 
different, because pyrites is much harder than 
blende, this peculiarity has been called into play 
at the Lintorf lead mines for their complete sepa- 
ration.* When a mixture of the two materials 
is thrown in a Vapart centrifugal disintegrator, 
the soft blende ore is knocked to fine sand, while 
at a certain speed the pyrites remains intact, so 
that the two may be easily separated from each 
other by the simple operation of dry sifting. 
In concluding this description it may be mentioned 
that the Lintorf ore-dressing machinery and mill 
were executed by Messrs. Schuchtermann and 
Kremer, of Dortmund, from the designs of Director 
F, Biittgenbach, now the resident manager of the 
Lintorf lead mines. 








THE ELECTRIC LIGHT AT SOUTH 
KENSINGTON. 

Ir is so difficult to obtain actual details of the cost of 
the electric light, and of its comparison with gas, that the 
following information will be read with considerable 
interest. It is extracted from the report just issued of 
Lieutenant-Colonel Festing, R.N., the Assistant Director 
of the South Kensington Museum, who is specially 
entrusted with the charge of the building. 

‘* The total consumption of gus in the Museum schools, 
So See Kensington, has been 26,590,200 ft., costing 

1l. 14s, 


“The consumption at South Kensington shows a diminu- 
tion, as compared with the previous year, of 2,230,100 ft. 
and of 6121. 7s. The diminution is accounted for by the 
fact that since March, 1880, one-balf, and since June the 
whole of the Lord President’s Court has been lighted by the 
electric light. The weather on the whole, too, has been 
lighter than in the previous year. The price of gas was 
reduced from 3s. 6d. to 3s. 4d. on the first of January. 

** Sir Frederick Leighton, P.R.A., having expressed his 
fears that the mural painting recently executed by him in 
the Lord President’s Court might be injured by the gas, it 
was decided to try to light this court by the electric light. 
The ‘ Brush’ system, which had quite lately been intro- 
duced into this country from America, appeared in many 
respects to be that best suited for the purpose, and a 
dynamo-electric machine and eight lamps on this system 
were therefore purchased to light up the eastern half of 
the court. The machine was driven by the gas engine, and 
the result was so far satisfactory that it was determined 
to extend the lighting to the other half of the court; but 
as the gas engine is not sufficiently powerful to work the 16 
lamps, a semi-portable steam engine was purchased for 
the purpose from Messrs. Ransome, Sims, and Head, of 
Ipswich, and placed in a temporary shea between the office 
building and the Patent Office Museum, and towards the 
end of June the lighting of the whole court was commenced 
and bas been uninterruptedly continued ever since. 

* The light is, on the whole, satisfactory, though it is not 





* See page 268 ante. 








so steady as could be wished, and a slight increase in 


quantity of light v ould perhaps be desirable. The present 
machine, however, is incapable of working more lamps. 
These latter are : uspended from the roof, and are raised 
and lowered by m¢ ans of cords, which have a prejudical effect 
on the appearaney of the court. I am. however, havin 
arrangements male to do away with these cords, whic 
will be applied wfter the present gas fittings have been 
removed. This apparently may now be done with safety 
as — electric ligt ts have worked without any accident for 
so long. 

** Between the 22nd of June and the 31st of December the 
16 lamps were at work on 87 nights for a total of 359 hours. 
The total consumption of coal (Merthyr), including what 
was used in getting up steam, was 13 tons, or 81 |b. per 
hour’s work. The engine indicates between 20 and 21 horse 
power, but is capable of working up to double this power ; 
it will therefore be able to drive a second machine as well, 
and no doubt we shall get a comparative diminution in the 
consumption of coal, which is even now small for an engine 
of this class. The automatic expansion gear of Messrs. 
Ransome and Co. attached to the engine acts in a highly 
satisfactory manner, the speed of the machine, as shown 
by the tachometer attached to it, being perfectly regular. 

‘The only actual addition to the wages on account of the 
electric light has been to those of the stoker, which 
amount to 25s. a week. The engine fitter who looks after 
the engine has replaced a gasfitter. 

‘* The working cost for the period referred to has been as 





follows: 
4a4.«.@ 
Carbons 18 9 Oorl O per honr of lighting. 
Oil, cotton 
waste, &c. 411 6,0 3 ” ” 
Coal ... . mae CaO S ” ” 
34 14 6 ” 1 11 ” ” 
Wages os 84 6,,111 ” ” 
Total .. 69 2 0,,3 10 °° ’ 


‘The consumption of gas which used to be at the rate of 
16s. an hour would for the same period have been 2871. 4s. 
The saving on working expenses has therefore been 2181. 2s., 
or at the rate of about 420/. per annum. 

** The outlay was as follows: 





£ 
Cost of dynamo-electric machine ... aa 400 
- amps and ing ; conducting 
wires, &c. ... se me ee te 384 
Cost of steam engine and fixing ; shafting, 
belting, &c.... ia oso in ais 420 
1204 


** As, however, the steam engine is capable of driving two 
such machines, the cost of the machinery and apparatus 
for lighting the court may be said in round figures to have 

m 1000/., on which outlay the saving on working 
expenses, as compared with gas, represents 42 per cent. 
perannum. The machinery at present shows no sign of 
deterioration from wear or tear, nor do I see any reason to 
expect any great expense on this score. I hope that with 
increased experience we may obtain greater steadiness in 
the light, and perhaps even some slight diminution of work- 
ing expenses. 

‘*I propose next to try similar lamps‘in some of the 
picture galleries and in the Art Schools, in which latter 
there are great complaints of the bad state of the atmo- 
sphere in the evenings caused by the gas. I hope also 
before long to be able to try some of the incandescence 
lamps of Swan or Lane Fox, which promise to be very 
— for the reading-room, and perhaps even for the 
0 flices.”’ 








ERICSSON’S TORPEDO SYSTEM. 

WE reproduce from our contemporary the American 
Machinist the following description of Captain Jobn 
Ericsson’s new system of submarine torpedo attack. For 
some of the blocks illustrating the article, we are also 
indebted to our contemporary : 

Captain Ericsson submarine torpedo system is not only 
as applied to ironclad vessels built expressly for use as war 
vessels (as in the case of his Destroyer, about which much 
has been said, though little is known), but also as applicable 
to common vessels. 

The first illustration on the following page (see perspec- 
tive block and Fig. 1) presents a section of the forward part 
of the Destroyer, showing the gun complete, with projectile. 

The gun is a smooth bore, and is constructed, in flanged 
sections, of steel. It isa fixture within the vessel, which 
is practically a floating gun-carriage. The breech rests on 
a bed constructed of angle iron, which lies on the keelson 
of the vessel. The muzzle of the gun passes throngh an 
opening in the stem of the vessel, towhich it is secured by 
means of an annular shoulder on the inside and a nut on 
the outside. 

A permanent valve F, shown in detail in Fig. 2 serves 
the purpose of keeping the muzzle of the gun closed 
before and dnring loading. This valve is attached to an 
elbow lever G, which is hinged to the stem of the vessel by 
__—- or pivot joint 7, above the projecting muzzle of 
the gun. 

It is faced with an india-rubber gasket fitted to the seat 
J, which is provided for it at the muzzle of the gun, and 
consists of a separate ring of brass fitted to the muzzle. 

The elbow lever G is connected, as shown at k in Fig, 2, 
witd a rod 7, which passes through a hole in the stem of 
the vessel, and throngh a tube m, which is screwed into 
this hole, and which is fitted at its rear end with a stuffing- 
box n, in which the rod is packed. This rod is manipulated 
by a piston for the purpose of working the lever G, to open 
and close the valve. 

The temporary valve, which is to be shot away by the 





om is shown in Fig. 2, of a construction adapted for 
reechloading guns. It is composed of a wooden disc I, 
furnished with a cup packing o of leather, and having a 
hole g in its centre, which is covered and closed water- 
tight by a piece of india-rubber t, secured around the 
margin. It is furnished with catches, consisting of elastic 
steel hooks n n, secured to its face, and which always exert 
a tendency to spring outward beyond the circumference of 
the valve. 

The valve thus constructed is intended to fit like a 
piston to the bore of the gun, and is inserted therein from 
the breech before inserting the projectile, and pushed for- 
ward along the bore by a rod, its spring hooks being con- 
fined to the bore of the gun until it arrives near the 
muzzle, and until the hooks can spring outward after 
passing the rabbet provided around the interior of the 
muzzle of the gun. Theclicking noise made by the spring- 
ing of these hooks into the rabbct is audible on board the 
vessel through the bore of the gun, and the valve is not 
afterward pushed further forward. These hooks serve to 
retain the valve in place against the pressure of the water 
outside of the vessel. 

For a muzzle-loading gun the temporary valve, which 
is to be applied to the muzzle after loading the gun, would 
be modified as shown in Fig. 3, the disc I being fitted to 
a seat 8, iu the muzzle, and secured by a cap {? of india- 
rubber, which fits over the muzzle, and may be secured 
thereto by lashing u. This cap (? also serves as a water- 
tight covering for closing the central hole q of the valve. 
This valve, which offers very little resistance to pressure 
from within the gun, will be shot away by the projectile as 
the latter begins to leave the muzzle, and will generally be 
broken in pieces ; and the central portion of it, being of 
soft material, will offer so little resistance to the firing pin 
in front of the explosive projectile, that there will be no 
danger of premature explosion of the charge contained in 
the projectile. 

The breechloading arrangement is shown in Fig. 2, which 
is a central longitudinal section of the breech portion of the 
gun, together with the piston and attached powder case. 

The metal piston C is fitted with metallic packing f, 
and works in the smooth bore of the gun A, as the 
piston works in the cylinder of « steam engine. ‘Lhe piston 
is made with a central socket e (see Fig. 2) in its back for 
the reception of the supporting rod or stem g, of wood, to 
which the powder case B is attached. This powder case, 
in the form of a cylinder, has a central socket h, for the 
reception of the stem g. When placed in the gun its rear 
end is uncovered except by a piece of netting, which serves 
to prevent the powder from falling out, but throngh which 
the fire from the electric fuse can reach the whole of the 
rear surface of the charge. By this method of applying 
the powder case in the gun, the powder, which occupies 
but a small portion of the chamber of the gun, is kept out 
of contact with the gun at the time of its ignition, while 
injurious | pressure on the gun is avoided, and the 
force resulting from the explosion of the charge is caused to 
start the piston easily against the torpedo or projectile. 
The projectile occupies nearly the whole length of the bore 
of the gun in front of the piston as represented. 

The exploding device at the forward end of the projectile 
is illustrated in detail in Fig. 7, the socket S being 
screwed into the head of the projectile, as shown at n 
The firing pin P is centrally placed in and protrudes from 
the front of the socket, and a strong coiled spring is 
arranged around the pin within the socket, and fulminate 
cartridges or primers m ™ are inserted into holes in a plug 
R, which is screwed into the rear end of the socket, and is 
secured against turning by a screw, which insures the 
primers m m always being in proper positions. The firing 
pin is straight, and provided with a collar P’, or shoulder, 
some distance from its rear end. Its front end is made 
concave, or with a chisel point, or otherwise with a sharp 
edge, to prevent its glancing off from a vessel which it 
strikes. Its rear end is furnished with two or more striker 
pins 0 o or points intended to strike the fulminate cartridges 
or primersmm. The socket S is bored centrally, and has 
in its front end a stuffing-box T, through which the firing 
pin works water-tight. The bore is enlarged some distance 
Lehind the stuffing-box sufficiently to receive the collar P* 
and the spring, the spring and the pin being inserted into 
the socket from the rear before the plug R is put in. In 
front of this plug there is inserted into the socket a collar 
R? which is held by the plug against the shoulder p, 
formed by a further enlargement of the bore behind 
the portion which receives the spring. This collar 
serves as a guide for the rear end of the firing pin, 
and as an abutment for the spring which is power- 
fully compressed between the collar R? and the collar P', 
on the firing pin, and holds the latter so securely against 
the shoulder g in the socket, that no possible accidental con- 
cussion on the front end of the firing pin could drive back 
the pin inthe socket. The striker pins or points o o on the 
rear end of the firing pin and the fulminate cartridges, or 
primers m m, correspond in number and position ; and in 
order to preserve their relative positions, and insure each 
of the teats or points striking properly one of the fulminate 
cartridges or primers, when the firing pin is driven back in 
the socket S, there is a longitudinal slot r in the socket, in 
which fits a pin ¢, which 1s screwed into a tapped hole 
in collar P’. When the collar P; of the firing pin is held 
against the shoulder g. the points or pins 0 o are some 
distance from the cartridges or primers. ‘The firing pin 
being kept from turning by the pin ¢, and the plug R being 
kept from turning by the screw, the striking of all the 
cartridges or primers is insured, and the firing of the 
explosive charge in the projectile cannot fail from the car- 
tridges or primers m missing fire, unless the whole number 
should miss. It is hardly within the range of possibility 
that all should fail when the front end of the firing pin 
strikes a vessel or other body attacked with the impact 
due to the momentum of the projectile when discharged 
from a gun. 
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A good general idea of the projectile torpedo will be 
gained from the above illustrations. The cylindrical body 
and conical rear portion are made hollow of iron or steel. 
The body and tail of the torpedo may be made of wood. 
The forward end, or head of the projectile, which is hollow 
and made of copper or cast iron, is conical in shape, and is 
filled with the explosive material. Firmly secured into its 
front end or point is a hollow head piece, into which is 
serewed the socket S of the exploding device, shown by 
Fig. 7. The tail piece of the projectile is united with the 
body by transverse screws, fastening it to a ring that is 
rivetted fast to the body. The body and explosive chamber 
are united in the same manner. Attached to the tail 
piece are longitudinal fins (see Figs. 5 and 6), intended to 
steady the projectile in its flight. The parts of the projec- 
tile are so proportioned that its centre of displacement is 
forward of the middle of its length. When projected from 
a@ gun under water, it will tend to move through the water 
in a line coincident with its own axis; and, if the weight 
of the projectile be just equal to the weight of the water 
which it displaces, it will not deviate from this line. If its 
weight should be slightly less (and it ought not to be 
greater), there will, of course, be a slight tendency to rise. 

Reference to the perspective engraving above will show 


that an armoured vessel, built upon the Destroyer plan, is | 
nearly submerged at all times. The space between the | a isted 
| site ends of a lever which is attached to this cock or valve, 


upper and intermediate decks is filled with cork and india- 


rubber begs inflated with atmospheric air. Even if the | 
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upper portion were torn to pieces by hostile shot, the 
vessel would still float. 

Massive inclined transverse armour plates, heavily 
backed with wood, are placed in front of boilers and engines, 
passing from the lower deck through and above the upper 
deck to such a height as to give perfect protection. Behind 
this armoured portion is placed the steering wheel, and it 
_— the station of the commander and helmsman during 

ttle. 

The Destroyer is constructed with a view to great speed, 
being very long and narrow (130 ft. long, 11 ft. deep, and 
12 ft. wide), and having both ends shaped alike, enabling 
her, by the aid of her powerful engines, to run either 
forward or backward with equal facility. 

The steering apparatus shown in Figs. 1 and 4 is all 
situated below the water line, thus being protected against 
the enemy’s fire, which particularly adapts it, not only to 
torpedo vessels, but to other war vessels as well. It consists 
essentially of a rudder-post, which constitutes an upper 
prolongation of the keel in rear of the stern post, and 
which is adapted to receive and suitably sustain the partially 
balanced rudder. The rudder is moved by two hydraulic 
pistons, working in cylinders situated on opposite sides of 
the keel. From these cylinders pipes extend forward to a 
cock or valve, by the operation of which water may be 
admitted to and exhausted from either cylinder. To oppo- 


light wire ropes are connected, which extend to the steer- 


ing wheel inside the vessel, in rear of the armour plates. 
The water for operating the steering pistons may be taken 
from a pump or other source of pressure, and, as will be 
readily understood, admitting water to either piston moves 
the rudder as desired. 

In action the helmsman would run the vessel directly 
toward the vessel to be attacked, up to within a few 
hundred feet. The torpedo, which weighs three-quarters 
of a ton, is projected noiselessly through the water at a 
velocity of more than 300 ft. in three seconds of time, thus 
preventing escape. No netting or shield can stop it or turn 
it aside, nor can its approach be noted by any disturbance 
of the water. Where it strikes it will exgiale, shattering 
any ironclad afloat. 


MILTON Water Works.—The works for the water 
supply of Milton-next-Sittingbourne have been completed, 
and were formally opened on the 27th inst. They have 
been carried out by Mr. Henry Robinson, C.E., of West- 
minster, the contractor being Mr. George Yorkington. 





AUSTRALIAN PopuLATION—The populations of all the 
Australian colonies, with the exception of Queensland, 
are as follows: Victoria, 858,582; New South Wales, 
750,800 ; New Zealand, 489,500; South Australia, 279,615 ; 
Tasmania, 115,600; West Australia, about 31,000. The 
increase in the latter colony from 1871 to 1881 was 7000. 
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AmeonGst the numerous examples of electric indicators 
and alarms which are collected at the Electrical Exhi- 
bition of Paris, there is one in the gallery of the Palais 
de l'Industrie adjacent to the salons devoted to the 
exhibits of Mr. Edison which merits more than passing 
attention. This system, which is exhibited by Mr. 
J. Urquhart Mackenzie, of New York, is especially 
adapted, although it is fitted for general applications, for 
use in towns as alarms to be fixed in public and accessible 
places, and in communication with the police station of 
the district. Such stations may again be in connexion 
with the chief police depdt and fire engine stations, so 
that by an inexpensive and very simple means the whole 
of a town may be completely under supervision. The 
construction of these instruments will be easily under- 
stood from the illustrations accompanying this article. 
Figs. 1 and 2 are respectively an elevation and sectional 
plan of the transmitting instrument adapted for sig- 
nalling from 0 to 1000, the cover which protects the 
instrument being removed from the former figure so as 
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'3 
be transmitted are visible. These numbers are painted 
on the face of three sliding plates a a a, each plate 
having a vertical row of figures from 1, 2, 3, &c. to 0. 
These plates are shown in section, Figs. 2 and 6. 
From the former it will be seen that they abut against 
each other, and the outer ones against guides in 
the frame of the instrument. Fig. 6 is so much of 
a vertical section as shows the relative positions of 
the plates and the frame. It will be noticed that 
there are two openings in the latter ; the one marked 20 
is a narrow slot in which the handle 21, attached to the 
number plate a, can be moved up and down, and the 
one below it is the rectangular opening before referred 
to, for exposing the number'to be transmitted. At the 
back of each number plate is a series of projections, 
some of them narrow and others wide. The positions of 
these correspond with these of the figures on the front 
of the plate, as shown on the drawing. Thus to 
No. 1 corresponds one wide block or projection, to 
No. 2 one narrow block, to No. 3 one narrow and one 
wide, and soon. The use of this arrangement will be 
understood presently. It will be evident that if it be 
desired to indicate a number at the openings in the case 
of the instrument it can be done, within the limits of 999, 
by sliding the number plates up and down by means of 
the handles 21, until the desired combination is effected, 
the position of the plates and the raised blocks on the 
backs varying with the number. Thus, for example, if 
395 is to be represented, the position of the blocks on the 
number plates will be as shown in the diagram Fig. 4| 


to show the mechanism. This cover plate contains in| A light spring 22 (Figs. 1 and 6) is placed opposite each 


the face three apertures through which the numbers to ' plate and holds it steady by entering the notches, The 
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remaining parts of the apparatus are a contact bar V, a 
small carriage 4, and a clockwork mechanism 7. The 
contact bar is horizontal, and is attached at each end to 
the frame of the apparatus. It is in electrical communi- 
cation with the receiving station by the wire v, and on 
the under side is a strip of platinum V'. The carriage is 
shown athin Figs. 1 and 2. It is placed on the round rod 
k in such a manner that it can slide freely to and fro upon 
it. On one side (see Fig. 2) is a pawl or lever c set on a 
pin d' and having a point c! which is held in contact 
with the blocks at the back of the number plates, and 
immediately opposite the openings in the case at which 
the numbers are visible. There is a second light spring 
t fixed to the carriage, and so bent as to be clear of the 
horizontal contact plate v in a normal position ; the end 
of this spring carries a platinum contact point. The 
clockwork mechanism is introduced to secure a regular 
though rapid movement to the carriage. By pulling on 
the cord and button g the carriage may be drawn forward, 
the same force winding up the coiled spring, and storing 
the power for the back travel of the carriage, which 
returns rapidly to the normal position shown in the 
illustration, as soon as the cord is released. The line and 
battery connexion are shown in Fig. 1. When not in 
operation, the circuit is closed by the contacts ww! in 
such a manner that the line between the transmitter and 
receiver may, if desired, be utilised for telephone or tele- 
graphic communication, but the act of sending a signal 
or call on to the receiving station, breaks the main circuit 
automatically at w w', the battery current passes to 
earth and the line current to the plate v by the insulated 
spring ¢ from the point 3 to point 4, then by the lever c, 
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the bar &, and to the battery by the return wire. 
Fig. 7 shows the arrangement of a circuit. If it be 
desired to send forward any number to the receiving 
station, 395 for example, the number plates are 
moved by the handles 21 until the figures required 
are opposite the openings in the case, and the 
contact blocks at the back are in the position shown in 
the diagram, Fig. 4. The cord qg is then pulled, 
drawing forward the carriage and winding the coiled 
spring. In advancing the spring ¢ is clear of the contact 
bar until it arrives near the end of its travel, when it 
is engaged by the end of the platinum strip which 
is looped as shown, and lifted by it to the upper side 
of the strip when the two platinum surfaces (the strip 
and the point on the end of the spring ¢) remain in con- 
tact. On releasing the cord g the carriage immediately 
flies back through the agency of the coiled spring, and 
in doing so the point c' of the lever c makes a series of 
breaks and contacts with the blocks on aa. Thus, 
assuming 395 as the number to be signalled, in passing 
the first letter strip the point c' makes three contacts and 
two breaks, producing five pulsations; in passing the 
next it makes five contacts and four interruptions, pro- 
ducing nine pulsations ; and in passing the third strip it 
makes two contacts and one break, or three pulsations. 
All these pulsations are sent through the wire to the 
receiver and reproduce there the corresponding number. 

We may now pass to the second part of this ingenious 
system, the receiving apparatus, which is placed ata 
central station, and to which any desired number of 
transmitters may be coupled. Fig. 8 is a front view of 
the receiver with the cover plate removed, and Figs. 5 
and 9 are vertical sections. In Fig. 8 one of the three 
indicator wheels carrying the numbers is shown in ele- 
vation, a second is in section, and the third is removed 
to show the mechanism at the rear of the wheels. 

An electro-magnet A! is placed on the top of the 
receiver, and receives the pulsating current from the 
transmitter already described. A vibrating armature 
a* is put in motion by these pulsations, and it in turn 
moves an oscillating spindle 6* with which-it is con- 
nected. On this spindle are three arms and palettes c? 
which engage in the escapement racks d* that are free 
to rise and fall vertically in the guidea B'. The oscilla- 
ting spindle carrying the palette arms may either pass 
through the opening in the racks, as in Fig. 9, or they 
may be separate as in Fig, 5, each arm being connected 
to the armature by the lever 20. The lower ends of the 
racks d? slide in the guides 21, which are made on the 
frame B', and on one side of it is a stop ¢ shown in Figs, 
5 and 9. Immediately below the escapement d? and 
bearing against it is a rack formed in a slot of the bar E', 
the tail of which descends through an opening in the 
bottom plate N of the apparatus. In the axis of this 
slot is the shaft 23 on which the wheels D!, D2, D® run 
loose; one of these wheels is shown in section Fig. 8, 
from which it will be seen that, formed on the extended 
boss of the wheel is a pinion e which gears into the rack 
in E', If therefore the rack descends, the wheel is carried 
round more or less according to its travel. The shaft on 
which D!' revolves is carried by brackets attached to the 
frame of the apparatus. Parallel to the bar E' is a second 
bar L! with a slot formed in it near the upper end through 
which a pin passes to guide it in its vertical motion 
upwards when it is pressed up by the hinged plate 
L', against which the lower end of it bears. It will 
be seen that it is kept down by a coiled spring 
hooked to the plate N. A brake 44 to press against 
the wheel D' is hung on a shaft, as shown in 
Figs. 5, 8, and 9, and the lever G' is continued upwards 
and terminates with a curved path on which the roller 
43 takes a bearing. From the lever carrying this roller 
a small finger 41 projects, the end resting on a projection 
40 on the curved path of the brake lever, to prevent the 
lever H', on which is the roller 43, from falling. The 
lever H' is hung on a pin upon the guide-bar B', and is 
bent so as to form a bell-crank with a roller at the other 
end, The finger at the end of the lever is kept in con- 
tact with the projection on the lever G' either by a plate 
spring, as in Fig. 9, or by a coiled spring, as in 
Fig. 5. The wheel D*, Fig. 5, is provided with a 
broad dise upon which are painted the numbers 1 to 0 
at equal distances apart. Upon each arm of the wheel 
at diminishing intervals are a series of studs 31, 32, &ec. 
These studs are arranged spirally around the wheel, as 
shown in Fig. 9, so that each stud is somewhat nearer 
the centre than the preceding one. Opposite each stud, 
on the periphery of the wheel, a number is painted, there 
being ten such studs, and one stop, 30, by which the 
wheel is always brought to rest when out of operation 
by bearing against the stop iin the tail of the escape- 
ment d?. We have now described the combination of 
escapement, rack, brake, lever, &c., for one wheel ; in the 
apparatus illustrated there are three such, the arrange- 
ment being the same foreach. We can, therefore, proceed 
to consider the operation of the instrument. Supposing 
it to be in the normal position indicated in Fig. 5, 
with the stop 30 against the piece i, if a pulsating 
current be passed from the transmitter as described 
above, the armature of the electro-magnet A! will be 
vibrated once for each make and break. Thus if 395 be 
transmitted five impulses will be given to the armature, 
the first escapement will drop tircugh three teeth, pushing 
down therack E! which turns the wheel D®, until the 





third stop on the wheel is brought up against the piece 
i when motion is arrested, the figure 5 being then 
opposite the proper opening in the case of the instrument. 
Meantime the brake has been thrown against the face of 
the wheel DS, thus stopping it suddenly and without any 
shock. This action of the brake is effected as follows: 
The rod /? is connected to the lower end of the escape- 
ment bar, and is also attached to the upper end of the 
brake lever G'. The escapement bar has a slight play 
between the guides, and aa soon as the series of pulsa- 
tions indicating the signal have been given, and the 
wheel is turned to show the proper figure, the palette 
and escapement have a slight motion imparted to them 
sufficient to push the bar /* and the lever G' far enough 
to clear the the finger 41 from the projection 40, when 
the roller 43 runs down the inclined path on the lever 
G*? being drawn upon by the coiled spring as in Fig 5. 
In this way the brake is put on, but in addition 
another operation is performed. The top of lever 
G*? presses against a stud on the rod n', one end of 
which projects through the frame of the instrument, and 
the other end being in a small recess in the escapement 
bar of the adjacent wheel D?, being held in place by a 
light spring; as soon as the end of lever G' presses 
against the stud on mn’, the escapement bar of wheel D? 
is released, and this time nine pulsations are imparted, the 
whole system of this second series falling till the ninth 
stop comes against the piece i, when the figure 9 is 
opposite the second opsning in the case, Then the whole 
operation is repeated, the figure 3 is produced at the 
third opening, and the number 395 is recorded. Of 
course the process is a very rapid one, indeed the 
instrument works with a remarkable rapidity and pre- 
cision. 

The signal thus given on the indicator remains until 
the attendant requires it no further, and restores the 
various parts to their normal position, which is done as 
follows: The lever L hangs down below the case of the 
instrument, and is connected to the inclined plate L' 
already referred to. By raising L' the plate L is also 
raised, and with it the series of racks E and the rods 
L*. Asthe former are raised the pinions gearing into 
the racks revolve, and when the latter are lifted to their 
normal height, each of the studs 30 on the wheels is 
brought against the stop i, and the instrument is in its 
normal position. But before this can be done the brakes 
44 must be thrown out of contact with the wheels, and 
the rod L* is used for this. Before the rack E! has 
commenced to move the bar L* has been partially raised, 
and has come into contact with the roller at the 
bottom of the bell-crank lever H'. Continuing the 
movement, this lever is raised, the roller 43 runs up 
the inclined path on the lever G', releasing the brakes, 
and restoring the finger 41 in its position on the stop 40 
ready for a new operation. The escapement d? having 
been pushed up into its normal position by tho rack E’, 
the recess formed in two of these escapements to receive 
the detent rod /@, already described, is brought into its 
proper position by the time the brake lever is off, and 
the end ceases to hold back the rod /* which is then 
forced forward by the spring at the end. 

It is obvious that this very ingenious and practical 
indicator may be applied to a number of purposes, 
although that of city control is probably the most 
suitable. The instrument we have illustrated and 
described has only three numbered wheels, but any 
number of such wheels could be introduced by re- 
peating the same mechanism, while one wire only 
would still be required. Again, as shown in some of 
the instruments, the record may be of » somewhat 
precise nature, by introducing one wheel on the indicator 
with a series of words, such as “murder,” “fire,” 
“burglary,” &c., thus affording at head-quarters not 
only the number of the station signalling but also the 
reason for doing so. This moditication involves the 
necessity of a somewhat differently arranged transmitter, 
which is, however, governed by the principles of the one 
we have somewhat minutely described above. 








THE SHAW LOCOMOTIVE. 

Many of our readers will remember that at the 
London International Exhibition of 1862, Mr. Haswell, 
of Vienna, exhibited an express locomotive which he had 
built for the Austrian State Railways, this engine 
having four cylinders, two on each side, and the two 
pistons on each side of the engine being arranged to 
move in opposite directions, the corresponding connect- 
ing rods being coupled to cranks placed opposite each 
other. The object of this arrangement was to obtain 
perfect balancing of the reciprocating parts, and thus to 
get rid of the disturbing action of these parts at high 
speeds. This object was undoubtedly attained, the engine 
running with great steadiness, but the complications 
attendant upon the use of four cylinders led to the type of 
engine not being perpetuated. Lately, however, we find 
that an American engineer, Mr. Henry F. Shaw, of West 
Roxbury, Massachusetts, has been carrying out the same 
principle in a somewhat different form to that adopted 
by Mr. Haswell, and an engine constructed on his plans 
has been tried with success, Mr. Shaw’s engine has some 
special features of interest—notably the arrangement of 
valves employed—and on page 336 of the present number 
we give engravings of it, we being indebted for these 





illustrations to our contemporary the American Machinist, 
We also quote from our contemporary the following 
description of Mr. Shaw's engine: 

“* This locomotive is a 16 in. x 24in. Hinkley, 37-ton, 
soft coal passenger engine, so far as the boiler, frame, and 
truck are concerned. It was built at the Hinkley Loco- 
motive Works, Boston, and was finished in February of 
this year. Four cylinders are used, two upon either side 
of the engine, the dimensions of which are 10} in. x 24 in, 
It will be observed from the perspective view, and from 
the detail, Fig. 2, that the cylinders are placed side by 
side in the same plane; and the four cylinders being 
contained within two castings, do not increase the 
width of the engine as much as might at first be 
supposed, 

“It will also be observed that one valve (see Figs. 3 to 7) 
admits steam to and from two cylinders, and it is operated 
by the usual link motion and rock arm, as is customary 
upon ordinary locomotives There are serious objections 
to using two valves, from the fact that they would neces- 
sarily involve complivation, and are more liable to 
derangement than one valve; whereas, with the present 
single valve, there is no backlash; and if one valve is 
square, the other must necessarily be. The causes that 
aifect one valve must affect both. This valve is repre- 
sented in the engraving, Figs. 3 to 7. It is in form a 
plain ED valve at one end, and a B valve having a bridge 
at the other. 

“ Fig. 3 shows a section through A B of Fig. 4, which 
represents a plan of the valve and steam chest. The face 
of the valve is shown in Fig. 5, while Fig. 6 shows a 
section through C D, and Fig. 7 a section through 


E F. From the foregoing it will be seen that both 
cylinders take steam simultaneously at opposite 
ends. AtC D the steam passes into the cylinder in the 


usual way; while at E F the steam passes under the 
edge of the valve, through the cavity and port into 
the cylinder. The reader can easily demonstrate the 
operation of this valve, by taking two strips of wood and 
laying out the ports upon them; then slide the strip 
representing the valve over the other, which represents 
the seat. The valve is connected with a single valve 
stem, as shown in Fig. 4. 

“ Before the valve was tried, it was argued by engineers 
that a valveconstructed upon this principle would not 
work on account of the difference in friction upon the 
two ends, which would have a tendency to slew the valve 
out of a square position ; also that the pressure of steam 
upon the back would, of necessity, cause an excessive 
friction between the valve and seat. 

‘“* These fears have proved to be groundless, as the vaive 
works apparently with no more friction than the plain D 
valve upon locomotives. This we believe to be due chiefly 
to the steam passing under the valve at one end, as well 
as the pressure inside the valve, which would also have 
a tendency to reduce the friction. 

“ We had the steam-chest cover removed, and examined 
the valve and seat, both of which were in excellent con- 
dition, there being no evidence of any twisting or cutting 
on the part of the valve. 

“* Weare acquainted with an instance where a valve of 
this kind was used upon a 4 in.X3} in. engine, con- 
structed on the principle herein described, which ran 
about 800 revolutions per minute, attached direct to a 
fan blower; and it worked satisfactorily in every par- 
ticular. 

“The same number of exhausts are heard from this 
engine as from the ordinary locomotive having only two 
cylinders, steam being taken and exhausted from the 
opposite ends of two cylinders simultaneously. The 
driving wheels, which weigh 2800 ]b. each, are accurately 
balanced, being cast with no counterbalance weights; 
but there are two crank-pin bosses, placed opposite each 
other. One is intended for the crank pin, while the other 
is placed there for balancing. The arrangement of the 
cranks is shown in Fig. 8, where A represents a portion 
of the driving wheel ; B the crank pin; and F the boss 
for balancing. The double crank is of wrought iron, 
and is in principle a rock arm, having a substantial 
centre bearing D. Thecranks, as well as the pins B and 
C, are of equal size, so as to accurately balance each 
other. The box at D is made of composition, and is in 
two pieces, being divided vertically, in order that the lost 
motion may be taken up as occasion may require. This 
box is held together by fuur bolts, and is adjusted by 
wedges placed in a pedestal jaw; the same as for the 
main driving boxes, only the parts are lighter. The 
pedestal jaws for the crank bearings are attached to a 
girder E, the front end of which is bolted to the guide 
yoke and the back end to the tail piece. 

“It is plain that, with the arrangement described, all 
or nearly all the power exerted upon the pistons is uti- 
lised to revolve the driving wheels without moving them 
from their positions; whereas, with the ordinary loco- 
motive, the full power exerted upon the piston is neces- 
sarily transmitted to the pedestal jaw, thereby causing 
undue friction, pounding, and a1apid destruction of the 
parts. 

“ We rode about thirty-five miles upon the front end of 
the engine, shown by the perspective view, and noticed 
that the usual swaying motion from side to side (as in 
ordinary locomotives when pulling a heavy train) did not 
appear. The train was composed of a baggage car, a 
smoker, and four passenger cars, all heavily loaded; yet, 
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when the throttle was pulled wide open, with 130 lb. of 
steam, the driving wheels did not slip, and the pilot did 
not swing perceptibly to one side or the other. W hen 
running fast there was no leaping or oscillating motion 
to the engine, which would indicate the revolutions ; and 
they could only be counted by watching the rods or 
crosshead. The usual long crank-pin has been avoided by 
the device shown in Figs. 9 and 10, which represent the 
rods of the engine described. It will be noticed that the 
back end of the main rod is connected to a “‘ spade handle,” 
instead of directly to the crank-pin; thus the customary 
rotary friction is changed to a short reciprocating rotary 
friction, which seduces the wear and tear, besides lessen- 
ing the tendency to break the pin. 

“This engine has taken an express train, composed of 
five cars (viz., two palace, two ordinary passenger, and 
one baggage), from Boston to Providence, a distance of 
444 miles, in 57 minutes, which is two minutes faster 
than schedule time, making no stops. This engine is now 
running an opposite train toa 17 in. x 24 in. locomotive, 
and, it is claimed, does an equal amount of work, using 
less coal and water. 

“When the engine was first built, it was raised upon 
four jack screws and fired up. The throttle was then 
opened, and the engine ran up to a speed of about 275 
revulutious per minute without dangerous vibration, prov- 
ing the correctness of the principle employed in balancing. 
High speed was the object for which this engine was 
built, and the advantages claimed for it are, viz., perfect 
balancing, an increase in the area of wearing surfaces, 
and, by dividing the work between four cylinders, a 
reduction in wear and tear is accomplished, and con- 
sequently less risk of accident. It is also claimed that, 
by utilising all the force developed upon the piston, 
directly upon the driving wheels to rotate them, the 
enormous loss through friction in ordinary locomotives 
is entirely avoided. 

‘* By the arrangement of the cranks offsets in the rods 
are avoided, and direct connexions are made with both 
pistons. With a single crank without the centre bearing, 
the torsional strain produced by one cylinder would 
necessarily be brought upon the crank-pin, and tend to 
loosen it. This would require the parts to be unusually 
heavy, besides offset rods or long crank-pins. A news- 
paper can easily be read by a passenger, there being less 
jerking of the train at high speed than with an ordinary 
locomotive. The engine now running is an experimental 
one, the advantages and disadvantages of which can only 
be determined by continued service. 


“The following are the principal dimensions and 
weights of the Shaw locomotive: 
Total wheel base of engine and 
tender... ne ia a we 42 ft. 
Total weight of engine in working 
order ... = - 74,300 lb. 
Total weight of engine and tender ... 121,800 ,, 
‘ * on driving 
wheels ... ‘ We one é 25,600 ,, 
Diameter of driving wheels 63 in. 
a track wheels 30 ,, 
- cylinders ... 10} ,, 
Length of stroke ie sae ose 24, 
Diameter of boiler outside smallest 
ring Re an bi i 483 ,, 
Namber of tubes ela ua ee 161 
Diameter of _,, B xs 
Length of ae 11 ft 
- firebox 60 in 
Width of _,, a ep a 358 ,, 
Height of ve 66 ,, 
Square feet of grate surface ... 14.8 sq. ft. 
a », heating surface in fire- 
box ... aie am a no Bee a 
Square feet of heating surface in 
tubes ; 880.5 ,, 


Total square feet of heating surface 981.75 
Exhaust nozzle, 3in. diameter (double) 


” 


Size of steam ports—inside cylinders lin. x 8 in. 
” ” », outside ” 2,,x8,, 
Size of exhanst Ms MIF ve 


ports eee woe 
Throw of eccentric ko 


nm 


Travel of vaive ° an 4,, 
Outside lap of valve ... one i, 
Diameter of main axle journals t~« 
Length of a a sa én an 
Diameter of engine track journals 4s ,, 
Length of truck journals... ose 8 


Capacity of tank 2000 gals.” 





British CoLumBiA TimBeR.—The timber of British 
Columbia promises to be a source of great wealth to the 
province. Professor Dawson states that 110,000,000 acres, 
or two-thirds of the whole province, including Vancouver 
and Charlotte Islands, are covered with timber. The 
Douglas fir or Oregon pine is the most valuable com- 
mercial tree. It is found thronghout Vancouver Island, 
adjacent to the 49th-parallel of latitude, from the coast to 
and along the eastern slope of the Rocky Mountains ; near 
and about Fort George; north-east ward as far as McLeod’s 
Lake, at Jacla Lake, at Babine Lake, and in many other 
localities. This tree frequently exceeds 8ft. in diameter 
above the ground, and towers to a height of from 200 ft. to 
300 ft., forming great and dark forests. Masts for export 
are hewed octagonally from 20 in. to 32in. in diameter, and 
60 ft. to 120 ft. long. Yards are hewed of 12in. to 24in. 
in diameter, and 5v ft. to 102 ft. long. 








THE GRAVIER ELECTRIC LIGHT. 
To THe Epitor oF ENGINEERING. 

S1r,—In the number of the 16th of September of your 
very estimable journal, you have been good enough to 
devote some space to praising my system of lamp. In 
thanking you very sincerely for this, I wish to correct some 
slight errors in your notice. My lamps are not arranged 
in series, but work in parallel circuits, each arranged for 
the luminous intensity which the lamp has to furnish. 
Each lamp is entirely independent of the others, and can be 
lighted or extinguished without affecting any of the remain- 
ing lamps, and can be regulated at the will of the person 
looking after it with the greatest facility. My lamps are not 
worked with alternating currents, but with a continuous 
current produced from a battery, consisting of six Gramme 
machines, type A. The electromotive force is equal to 86 
volts ; the quantity which the battery can furnish is 6 x 30 
webers, or 180 webers, which are capable of lighting a 
180—6=30 arc lamps. My collection at the Palais de ]’In- 
dustrie is less an exhibit of lamps than an exhibit of the 
distribution of electricity. The following is the actual duty 
done by my battery of machines: 

They feed one lamp situated near the machines=10 
webers. 

In the Ruesian Section, 4 lamps about 400 yards from 
the batteries, and each equal to 8 webers=32 webers. 

In the Russian Section, 1 lamp about 400 yards from the 
battery=5 webers. 

In the Russian Section, 1 lamp about 400 yards from the 
battery=7 webers. 

In the Russian Section, 1 electric bell=0.04 webers. 

240 metres from the battery, at the exhibit of M. Cane, 
1 lamp=22 webers. 

250 metres from the battery, at the exhibit of M. 
Taverdon, 1 diamond drill=30 webers. 

600 metres from the battery, at the exhibit of M. Suisse, 
2 lamps at 7 webers=14 webers. Total 120.04 webers. 

I am arranging to transform the lighting at the gun 
factory of Mr. Hotchkiss, at St. Denis near Paris; the 
present plant consists of 9 Gramme machines and 9 Serrin 
lamps ; after | have changed it, there will still be 9 machi 


Increase in the Price of Iron.—A decided rise has taken 
place here during the week in the price of iron. Common 
pig has gone up 2s. per ton, and some best manufactured 
irons are quoted 10s. per ton more money than a week ago. 
The mills are nearly all full of work. 


Railway Overcharges.—It is mooted that Messrs S. 
Fox and Co., of Deepcar, intend to remove their heavy 
Bessemer business from Stocksbridge, near Sheffield, to 
the west coast. No official declaration has as yet been 
made. The reason assigned for this course is excessive 
railway rates. If Messrs. Fox carry out their intention as 
indicated this will be the second firm within a month 
which will have transferred its business from Sheffield to 
other parts because of the exorbitant charges of the local 
railway companies. 








NOTES FROM THE SOUTH-WEST. 

Cardif.—No movement of note has transpired during 
the week in connexion with steam coal. The total sent 
away is large enough to show that business maintains a 
fairly good level. Jfousehold coal and patent fuel are in 
steady demand. With respect to iron ore, the tone of 
business does not appear to be materially changed, although 
at the moment there is a little briskness in the demand for 
prompt deliveries. The clearances for coal last week 
amounted to 107,297 tons. There were also cleared 1841 
tons of iron, 966 tons of patent fuel, and) 982 tons of coke, 
The imports comprised 900 tons of iron ore from Bilbao, 
and 1870 tons from other sources. 


New Steamer for the Bristol Channel.—On Tuesday, 
Messrs. Barclay, Curle, and Co. launched from their ship- 
building yard at Whiteinch a new steamer, named the 
Solway, for Messrs. Whetwill'and Son, to be employed by 
them in the passenger and cargo trade between the Clyde 
and the Bristol Channel. The new vessel, which is built 
on a fine model, is 220 ft. long, 30 ft. broad, and 15 ft. 3 in. 
deep. She has been fitted up with many of the latest im- 
provements, including water ballast in three separate tanks, 
and has the highest classification at Lloyd’s. She is to be 





and 16 lamps, the whole arranged according to my mode 
of distribution. Yours obediently 
A. GRAVIER. 








“NOTES FROM SOUTH AFRICA.” 
To THE EDITOR OF ENGINEERING. 

S1r,—Will you allow me to correct a statement under 
the above heading in your last issue. The engine and the 
boiler for the Mossel Bay launch were made by Cox and 
Co., engineersand iron shipbuilders, of Falmouth, and not 
at Dartmouth as stated. It may be interesting to some of 
your readers to know that the engine, which hasa 7 in. 
cylinder, is surface-condensing and is fitted with Mr. F.C. 
Marshall’s patent valve gear, the action of which was 
much admired when the engine was tried under steam 


before forwarding. 
Yours obediently, 
Falmouth, Sept. 27, 1881. WILLIAM Sisson. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

New Railways in Yorkshire.—It is stated that attention 
has already been drawn to a proposal for a line to give 
better accommodation to Cleckheaton, and the manufac- 
turing districts in the neighbourhood. An equally impor- 
tant project has been set on foot by some of the principal 
landowners in West Yorkshire, in alliance with the mer- 
chants and manufacturers connected with the north-eastern 
ports. This project is intended to connect the North- 
Eastern system of railways, near Darlington, with the 
Lancashire and Yorkshire system, and thus establish a 
direct communication between Newcastle, Middlesbrough, 
and the other great towns in the north, with Manchester, 
Liverpool, and other Lancashire towns. The plans will be 
deposited for next session of Parliament. Such a line will 
open out a wide district which is tly in need of railway 
facilities, and it will also establish a direct route between 
the north-east coast and South Lancashire of the greatest 
importance to the public. It is also said that a direct 
railway between Bradford and Barnsley, through Dews- 
bury, is in contemplation by one of the great companies. 


The Foreign Steel Rails at Rotherham.—Some excite- 
ment has been created by the arrival in Rotherham of a 
consignment of fifty tons of steel rails from the famous 
Krupp’s Works, at Essen, Prussia. The rails, which are 
described by those conversant with such matters as being 
of very fair make, are consigned to Messrs. Armstrong 
and Co., of New York and Rotherham, and we understand 
that they are to be made up into switches and crossings for 
the proposed Lynn and Fakenham line of railway in Nor- 
folk. Considering that the price of English rails in the 
district is only about 51. 10s. per ton, and the extraordinary 
distance which those made by Krupp have to travel, this 
is an astonishing illustration of the keenness of foreign 
competition. Another example of the way in which foreign 
manufactures are utilised in this country may be gathered 
from the fact that for some time past a Rotherham wheel 
tyre and axle works have used Belgian weldless tyres in 
the manufacture of wheels for railway wagons. It was at 
Rotherham that the manufacture of weldless tyres was first 
commenced, but now the trade is almost extinct in the 
town, and the successors to early manufacturers find it 
advantageous to procure those of Continental make. 


A Costly Workhouse.—The formal opening of the new 
workhouse at Pitsmoor, which has been erected at a cost of 
about 150,0001., took place this week, when the chairman of 
the Sheffield Board of Guardians invited a large company 
to inspect the buildings, At the present time it contains 
1553 paupers, 


h rigged, and fitted with a pair of surface-con- 
densing compound engines. She will also be fitted with 
Napier’s patent steam windlass, Bow and M‘Lachlan’s 
steam steering gear, three steam winches, and a couple of 
steam cranes by Muir and Caldwell. As the vessel glided 
down the ways the ceremony of naming her the Solway 
was fully performed by Miss Sloan. The new vessel 
will be ready for her trial trip in a week or two. 


Newport.—Trade presents generally a healthy appear- 
ance in this locality. The upward movement in pig iron, 
which necessarily arose from the rise in the North, is main- 
tained. The various works in the district— Rhymney, Ebbw 
Vale, Tredegar, &c., exhibit activity; and in steel parti- 
cularly the signs of the times are encouraging. The ship- 
ments of iron, &c., show a respectable total, and there are 
still large orders in hand on export account. In steam 
coal a good business has been done during the week, and 
prices are practically unchanged. Iron ore has arrived in 
moderate quantity, and is in steady request. Last week’s 
clearances comprised 26,519 tons of coal. Of iron there 
were sent away 6292 tons, viz., to Galveston, 3200; Mon- 
treal, 2002; Lisbon, 570: Bahia, 326; Bilbao, 194. 
From Bilbao there arrived 4140 tons and from other sources 
2250 tons of iron ore. 


Mining Machinery.—On Friday some interesting trials 
of mining machinery were nade at the Cardiff Drill Hall, 
in the gun shed, before Mr. Gooch (nephew of Sir D. 
Gooch), Mr. W. Galloway (mining engineer), and Mr. 
Robert Hooper, as the representative of the machinery 
committee. There were also present Messrs. Hood, 
Southern, Vyvyan, Beith, and other mining engineers. 
Trials were made with the Normandy rock drill and air 
compressor, exhibited by Messrs. Normandy, Stilwell, and 
Co., of London ; the Eclipse rock drill and Reliance air 
compressor, exhibited by Messrs. Hawthorn and Co., of 
London ; and the Beaumont rock drill, which was worked 
by a Sturgeon improved trunk air compressor, exhibited 
| Messrs. Thwaites Brothers, Bradford. The trials were 
all made on a block of Cornish granite, and with the 
following results: Normandy perforated 10} in. deep in 
2 min. 10 sec.; Eclipse, 10}in. in 2 min. 25 sec. ; Beau- 
mont, 7} in. in 2 min. 30sec. The Beaumont drill was 
obliged to be stopped at 74in. deep, because of som? 
failure in the mechanism. The Normandy drill and com- 
pressor, therefore, gave the best results. 


Bristol Tramways Company (Limited). — The half- 
yearly meeting of this company was held on Thursday, at 
Bristol, Mr. W. Butler presiding. A dividend at the rate 
of 7 per cent. per annum was declared, and it was stated 
that during the past half-year the company had carried 
3,200,000 passengers. 








SourH AusTRALIAN Rattways.—The Great Northern 
line was opened as far as Beltana, July 1, and the rapid 
progress which is being made with the works renders it 
probable that the remainder of the line will be completed 
by the end of the year. The line between Terowie and 
Petersburg, forming the important link connecting the 
northern lines with the Port Pirie system, has been opened 
for trafiic, and through communication is now established. 
The line from Petersburg to Quorn is being pushed on 
rapidly, and it is probable that it will be opened to Orroroo 
by next September, and to Quorn by the end of the year, 
six months before the contract time. Tenders have been 
invited for the second section of the Nairne line, and the 
first section will probably be opened for traffic next May. 
The railway from Narracoorte by the University Block is 
so far completed that arrangements have been made with 
the contractors to convey goods. Surveys will be made for 





railway exten-ions from Terowie to the Barrier Ranges, 
and from the Government Gams northwards, 


















































































































— 


.o- ao a. ere = gecnmennnse: 
rrubnanag UITIIOS ? 1 > St Ga ( = 
. ‘ 4 . s . 


of bru 


ming 























(Serr. 30, 1881, 



































































































































7 


Liat 01H rath a is 


O 
Z 
pe 
cs 
fx 
Z 
O 
Zz 
es 


(isos 


_ ii 


(reg avg aos ‘wondrwosagy 10,7) 
‘WSO "SSVI ‘AUNGXOU ISOM ‘MVHS “J ‘H ‘UN JO SNDISaa 4HL WOU “NOLSOM ‘SMYOM AALLONOOOT 


GTAILONOOOT UAACNITAO-YOOR 








AWYIMONIH GHL LY GaLoauisxoo 














Sept. 30, 1881.] 


ENGINEERING. 


337 








AGENTS FOR “ENGINEERING.” 


BeLerum: P. Bailly, 12, Rue du Parchemin, Brussels. 
BERLIN: Messrs, A. Asher and Co.,5, Unter den Linden. 
OaLouTTa: G. O, Hay and Co. 
EpINBURGH: John Menzies and Co. ,12, Hanover-street, 
FRaNncg: Veuve J. Boyveau, Librairie Etrangere, 22, Rue de la 
Banque, Paris, M. Em. Terquem, 15, Boulevard St, Martin, Paris. 
Q@iaseow; William Love, 
LEIPZIG: = Diirr, 
F. A. Brockhaus. 
LIveRPOOL: Mrs. Taylor, Landing Stage. 
MANCHESTER: John Heywood, 143, Deansgate. 
OsTEND: Kirkland and Cope. 
UNITED STATES: Lenox Smith, 46, Pine-street, New York. 
Vienna Lehmannand Wenzel, Kirntnerstrasse. 








Advertisements cannot be received for insertion in the current 
week laterthan 5 P.M, on Thursday. The charge for advertise- 
ments is three shillings for the first four lines or under, and eight- 

.nce for each additional line. The line averages seven words. 
Payment must accompany all orders for single advertisements, 
otherwise their insertion cannot be guaranteed. Terms for 
displayed advertisements on the wrapper and on the inside pages 
may be obtained on application. 

The price of ENGINEERING to annual subscribers in the 
United Kingdom receiving copies by post is 1/. 9s, 2d. per annum, 
this including two double numbers. If credit be taken, the charge 
is 28. 6d, extra, the subscriptions being payable in advance, 

FOREIGN SUBSCRIPTIONS. 

The rat*s for subscriptions to ENGINEERING from abroad are: 

l/. 15a. 84, to all the folowing countries, viz.: Africa, Austro- 
Hungary, Belgium, Brazil, Bulgaria, Canada (Do- 
minion of), Cyprus, Denmark, Egypt, France, 
Germany, Gibraltar, Greece, Italy, Luxemburg, 
Malta, Marquesas Islands, Netherlands, Newfound- 
land, Norway, Peru, Portugal (including Azores 
and Madeira), Roumania, Russia, Servia, Spain, 
Sweden, Switzerland, Tahiti, Turkey, United States 
of America, Australia, and New Zealand, 

2/. 4s. 44, For India, Ceylon, the Straits Settlements, China, 
Japan, and the Hawaiian Islands. 

All accounis are payable to the publisher, Mr. CHARLES 
GILBERT, 35 and 36, Bedford-street. Cheques should be crossed 
“ Union Bank, Charing Cross Branch.” Post Office Orders to be 
made payable at 407, Strand, London, W.C. 

Foreign Subscribers, especially when renewing their subscrip- 
tions, are particularly requested to advise the Publisher of the 
transmission of the Post Office Order, and the exact amount for 
which it is made payable. If this precaution is omitted, some 
difficulty is very likely to occur in obtaining the name of the 
sender. 

Office for Publication and Advertisements, Nos. 35 and 36, 
Bedford-street, Strand, W.C. 


ENGINEERING is registered for transmission abroad, 





READING Cases.— Reading cases for containing twenty-six 
Numbers of ENGINEERING may be had of the publisher or of any 
newsagent, Price 6s. each. 








NOTICE TO AMERICAN SUBSCRIBERS, 

We beg to announce that we have appointed Mr, Lenox 
Smith, 46, Pine-street, New York, the sole agent for ENGINEER- 
«NG in the United States, and all subscriptions for the United 
States will in future be payable to him. Mr. Lenox Smith is 
also prepared to receive advertisements for ENGINEERING, and 
will afford full information as to terms, &c., on application. 
The annual subscription for ENGINEKRING delivered post free in 
the United States is 10 dols. U.S. currency payable in advance, 














The Publisher begs to state that he \is able to supply one or two 
sets of ENGINEERING complete from the commencement. 








The Publisher desires to draw the attention of Manufacturers and 
Purchasers to the advantages offered by the INFORMATION AND 
INQuIRY ROOM now established at the new offices of this Journal. In 
this room are kept for the benefit of visitors, files of the principal English 
and foreign technical journals, and the circulars and catalogues of the 
leading manufacturers in the Engineering Trades, either for reference or 
distribution, A classified arrangement of the various advertisements 
which appear either continuously or from time to time in ENGINEERING 


will also be available for reference, Manufacturers are invited to con- 
tribute their catalogues and circulars, which will be indexed and placed 
under the care of an attendant, 





| ———————— — a ————— 
NOTICE OF MEETING. 

Society OF ENGINEERS. —On Monday, 3rd of October, a meeting 

will be held at the Society's Hall, 6, Westmiaster Chambers, 

Victoria-street, Westminster, when a paper will be read “On 


Iron Roofs,” by Mr. A. T. Walmisley. 
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THE ELECTRICAL CONGRESS. 

Tue main work of the Electrical Congress at 
Paris was completed last week, although there are 
still a few sectional meetings this week. Presided 
over by men of mark, these gatherings of notable 
electricians from all the principal civilised countries 
of the world have constituted a memorable occasion 
in the history of electric science, ‘The chairman of 
the full Congress was M. Cochery, the Minister of 
Posts and Telegraphs for France, and the vice- 
presidents were Professor Govi, Professor Helm- 
holtz, and Sir William Thomson, who thus repre- 
sented Italy, Germany, and Great Britain, ‘The 
presidents of the working sections were, for the first, 
M. Dumas, the President of the Institute; for the 
second, M. Cochery ; and for the third, Professor 
D. KE. Hughes, who was unanimously elected to the 
chair, but gracefully resigned it to Mr. Spottiswoode, 


President of the Royal Society, during the brief 
stay of the latter, and then resumed it in his own 
right. The first section occupied itself with the 
consideration of electric units for the future, the 
second with the question of international telegraphy, 
and the third with divers applications of electricity, 
including the settlement of an international standard 
of light. Although the positive results of the 
Congress are small, the negative results are, on the 
other hand, of high importance. First, with regard 
to electrical units, they have decided to abandon 
standards of resistance made of wire or any solid 
conductor, and to adopt fluid mercury as employed 
by the Brothers Siemens. Wires are too subject to 
secular change from mechanical and physical dis- 
turbance to form trustworthy standards of this 
delicate description. ‘The researches made with the 
induction balance of Professor Hughes have shown 
how sensitive solid conductors are to variations of 
temperature and stress. Mercury, owing to its 
fluent state, can readjust itself after a disturbance 
in a way impossible to a solid body, and it can 
also be readily obtained of a chemically pure 
quality. The new standard will, therefore, be a 
column of pure mercury of given dimensions, 
and ata given temperature ; but what the tempe- 
rature and dimensions will be, remain yet for deter- 
mination. ‘The theoretical value of the ‘‘ ohm” or 
unit will be that of the British Association; but 
the existing standards based on that value must be 
held under suspicion pending the new determi- 
nation of the unit. A committee has been appointed 
to undertake experiments for determining the new 
standard, and until that time the Siemens mercury 
unit, which is about 5 per cent. larger than the 
existing ohm, may be used as a standard, The unit 
of current or ‘“ weber” has been struck out alto- 
gether, and a new unit, termed the ‘‘ampére,” has 
been substituted for it. ‘The new name has been 
adopted in justice to the French, who had not 
before supplied a name in the old system of units. 
Ohm was of German race, Faraday of English, and 
Volta of Italian blood, but France had been neg- 
lected. For Weber, another German, the name of 
Ampére hag been chosen, and thus the four prin- 
cipal peoples in Europe will enjoy their share of 
honour in the new system. ‘The ampére will be 
one-tenth of the old weber. With respect to the new 
standard of light we may say that the English sperm 
candle, the French Carcel bec, and the German 
standard, are equally condemned as faulty for the 
new requirements of electric lighting ; but until a 
better unit is determined on they will continue to 
be employed, and the Carcel lamp will be used as 
the standard for the work of the jurors in the Exhi- 
bition. Mr. Schwendler’s proposed standard of 
a platinum strip of given dimensions heated to 
a glow by a given current has been adversely 
criticised on the ground that the increase of bright- 
ness is not in simple proportion to the strength 
of current employed, but obeys a more complicated 
law. A plan of M. Viol, advocated by M. Dumas, 
the famous chemist, consists in fusing a given mass 
of pure iron in a crucible, and taking the light it 
gives off at the critical or melting point as a 
standard. Whether this plan will be adopted 
remains to be seen; but the inconvenience of its 
use would seem to render it objectionable to practi- 
cal men, however valuable it may be to the skilled 
experimentalist. Be this as it may, the French 
Government has been asked to invite foreign 
governments to nominate their representatives for 
the purpose of forming an association to consider 
the various suggested standards, and have them 
tried with a view to ultimate selection of the fittest. 
In the section devoted to international telegraphy 
several discussions took place about the merits of 
different relays and modes of working ; but nothing 
definite was settled. Other questions not of an 
international character will be brought forward at 
a full meeting of the Congress to be held this week 
under the presidency of M. Cochery, M. Dumas, and 
Professor Hughes. 





EXPERIMENTS ON DECK ARMOUR. 

Tue series of experiments on deck armour 
recently commenced at Eastney, near Portsmouth, 
besides promising’ to be of a very interesting 
character, are of great importance; and it is to 
be hoped that they will be proceeded with without 
delay, and in such a manner as to secure exhaustive 
data. Up tothe present time there appears to be 
very little trustworthy information available on the 








subject of the resistance of deck armour to pro- 


jectiles when struck obliquely, notwithstanding 
that for years past the Admiralty have been build- 
ing ships which depend for safety to no inconsider- 
able extent on that protection. 

Deck armour varies in thickness from ] in. to 3 in., 
and is usually worked in layers of 1 in. in thickness, 
The first layer is bolted to the deck beams, and the 
other layers are rivetted to the first. Most of our 
more recent ships are designed with armour decks at 
their extremities at or near the water line ; while in 
some others there are armour decks below the water 
line forward and aft, andan armour deck just above 
the water line along the midship part. To this latter 
class belong the ships of the Collingwood type. The 
object of this armour is to afford protection against 
light shell and the fire from machine guns. It is 
not anticipated, we presume, that it will suffice to 
keep out heavy projectiles when the angle at which 
it is struck is large; but when this angle is small it 
will doubtless be of some service, especially in break- 
ing up shell: 

In all previous experiments with deck armour the 
plates have only been subjected to the fire from 
machine guns, the results proving that for oblique 
fire 1} in. of steel will sutficiently protect a deck 
against the heaviest machine gun, ‘The first experi- 
ments which have now been made for the purpose 
of ascertaining what resistance the decks of our 
ships will offer to the fire from heavy guns, 
although not altogether satisfactory, throw con- 
siderable light on the subject. Seven targets 
of 3-inch armour were fired at; one consisting 
of ordinary iron, two of Sir Joseph Whit- 
worth’s compressed armour, one being covered 
with hard scales to represent the sides of the Poly- 
phemus, and the other not; the fourth was a steel. 
faced plate manufactured by Messrs. Cammell and 
Co,; and the three others were steel plates manu- 
factured respectively by the Landore Steel Com- 
pany, the Bolton Steel Company, and Sir John 
Brown and Co, Each target was bolted to beams 
similar to the deck beams of a ship, and was set at 
an inclination, so that the projectiles from the 
attacking guns struck itat an angle of 15 deg. The 
guns used were an 18-ton 10-in. gun, which was 
fired with a battering charge of 70lb., the weight 
of the projectile being 400 lb.; and a 12-ton 9-in. 
gun, which was fired with a battering charge of 501b, 
the weight of the projectile being 250 lb. The range 
was in each case 100 yards. It had been intended 
to commence upon a trial target of iron, and passing 
upwards from a very slow velocity, to have ascer- 
tained that velocity of projectile which would just 
penetrate the target, and then to have tested each 
of the other targets with this velocity, so as to 
obtain a comparison between the merits of the 
various systems represented. This programme was 
not however followed, A full charge was fired from 
all the guns at every plate, and the result was that 
each target was crushed in and broken so completely 
that the desired comparison could not well be made. 
The targets did good duty however; in only one in- 
stance did a shot get through, in all others the shots 
were deflected from their course, and in most cases 
they were broken upon impact. There is no doubt 
that the treatment these targets were subjected to 
was very severe, but not more severe than that to 
which the decks of our ships will be liable in action ; 
15 deg. is not a considerable inclination for the 
slope of the deck combined with the line of the 
shot; although it is not probable that many shots 
could strike a horizontal deck at so great an angle 
in an action in fair weather. It would have been 
interesting to have seen the effect upon the targets 
had live shell been fired against them instead of solid 
shot, and we trust this will be ascertained upon a 
future occasion, 

We understand that the next trials will be 
directed more especially to determine the relative 
values of the different systems of armour in afford- 
ing deck protection against oblique fire from heavy 
guns. 








THE SOCIETY OF TELEGRAPH 
ENGINEERS AT PARIS. 

On Thursday evening, September 20, at half-past 
eight, the extraordinary session of the London Society 
of Telegraph Engineers and of Electricians in con- 
nexion with the International Electrical Exhibition 
at Paris, was opened in the Congress Hall of the 
Palais de l’Industrie. Professor G. Carey Foster, 
F.R.S., President of the Society, occupied the chair, 
and a large number of foreign electricians and men 





of note were present, including M, Cochery, the 
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French Minister of Posts and Telegraphs. The hall 
was brilliantly lighted by over 400 Swan incan- 
descent lamps hung in festoons around the walls 
and depending from the centre of the ceiling on 
ornamental brass rings like inverted coronets. The 
lecture of the evening was delivered in French 
by M. Mercadier, who chose for his subject the 
researches which he has made inradiophony. After 
referring to the labours of Mr. Graham Bell, Mr. 
Sumner Tainter, in America, Professor Tyndall, 
and Sylvanus Thompson, Mr, Preece and Dr. Moser, 
in Eagland, Mr. Rongten in Denmark, and M., 


Dufour in Switzerland, the lecturer, proceeded to | 


divide radiophones into three classes, namely, those 
which were sensitive to the heat or red rays of the 
spectrum, which he called thermophones, those which 
were sensitive to the yellow or strictly luminous rays, 
which were known as photophones, and lastly, 
those which were sensitive to the blue or chemical 
rays, which he termed actinophones. 
phones and photophones of both direct and indirect 
action were known at present, but as yet no actino- 
phone had been found out, although certain experi- 
ments which he was engaged upon led him to 
believe that a veritable actinophone would ere long 
be discovered. 
the spectrum by means of a prism and magic- 
lantern, M. Mercadier went on to demonstrate the 
distinction between thermophones and photophones. 
It had been suggested by Professor Tyndall and 
others that the action of Graham Bell's photophone 
was entirely due to heat rays, but M. Mercadier 
proved that the maximum effect with selenium was 
obtained in the yellow-orange or most luminous 
part of the spectrum. With tubes of glass filled 
with air, carbonic acid, and other gases subjected to 


an intermittent beam of light, the loudest sounds | 


emitted by them were heard when the tube was 
held in the track of the red or heat rays. This 
contrivance is therefore a true thermophone, and its 
effects are increased by coating a small piece of copper 
plate on both sides with lampblack, and placing it 
within the tube. This is due to the absorption of 
the heat and gases by the soot. 


this purpose; but China ink or Indian bitumen 
answer very well. 
the ear by an india-rubber pipe and ear-piece, 
sounds can even be heard from the shock of the 


invisible ultra red rays of the spectrum on the tube. | 


It is unnecessary to describe M. Mercadier’s 
eclipsing apparatus for intermitting the rays, as it 


is similar to that employed by Professor Bell and | 


other experimenters. Indeed, the sounds given by 


the invisible rays were loudest of all, as was proved | 


by substituting a dark-hot copper plate for the 
lamplight previously employed as a source. Passing 
to other gases M. Mercadier showed that tubes 
filled with peroxide of nitrogen gave loudest effects 
when held in the blue rays, and vapour of sodium 
when held in the green, He had not been able with 
the sun at Paris or with the electric light to get 
audible effects from liquids in the tubes instead of 
gases, although Mr. Bell claims to have obtained 
them with the sun at Washington, the lijuid being 
a very mobile one, namely, sulphuric ether. With 
solids, on the contrary, the effects were very marked, 
and he rather believed with Mr. Preece that they 
were wholly or almost wholly due to the expansion 
and contraction of the gases in contact with the solid. 
He did not agree with Lord Rayleigh that they 
were solely due to the pulsations of the solid 


itself. If this effect came into play at all it 
was on a very minute scale. An important 
observation of M. Mercadier is to the effect 


that lampblack, which is so sensitive as a thermo- 
phone, can be transformed into a photophone 
by the passage of an electric current through it. 
This can be demonstrated very well by taking a 
plate of silvered glass and scratching off the silver- 
ing in a zig-zag line across the middle, then coating 
the surface with lampblack. If now the current 
from a battery is sent through the inlay of black 
between the two silvered sides of the plate, it 


Thermo- | 


After explaining the constitution of | 


The fumes of | 
burning camphine yield a very good lampblack for | 


With such a tube connected to 


will be able, by listening at the tubes and fingering 
the keys, to discourse sweet music to himself with- 
out disturbing his neighbours! M. Mercadier was 
encouraged in his lecture by frequent applause, and 
during the display of his diagrams the Swan electric 
lamps were repeatedly extinguished and kindled in 
a way which showed how well they are adapted for 
work of this kind. When the current was cut off 
the carbon filaments glowed red hot for a few 
seconds, and when the current was put on again 
they changed into full splendour in a single instant. 
The same evening a paper by Mr. Willoughby 
Smith on the “‘ Earlier Days of Electric bine os 
jin French and English, was taken as read an: dis- 
| tributed to the meeting. Conveying as it does the 
|personal reminiscences of the author, who is a 
| veteran telegraph engineer, it will form a small but 
| valuable contribution to the history of this impor- 
| tant subject. 
On the following Saturday, the 24th of September, 
another meeting of the Society was held in the same 
| place at the same hour, when Mr. Shelford Bidwell 
exhibited his ‘‘ telephotograph,” which has already 
been fully described in our columns. A paper in 
French by Dr. Werner Siemens on ‘ Electric 
Railways” was then read by Mr. Aylmer, the French 
representative of the Society, and after some 
remarks by Dr. C. W. Siemens and Dr. Werner 
Siemens, Professor Govi gave a lucid explanation of 
the dynamo-electric machine of Professor Pacinotti, 
which is one of the most interesting exhibits of the 
Electrical Exhibition. It was gratifying to the 
meeting that M. Pacinotti himself was present, and 
set his instrument in motion. 











MIDDLESBROUGH AND ITS TRADE. 


Tue jubilee of the town of Middlesbrough, to 
|be celebrated on the 6th of October, brings into 
striking notice the career of the trade of that town, 
and especially makes manifest the changes that in 
fifty years have been developed in that great indus- 
try on which the town has for the bulk of the 
time depended. It was at the end of the year 1830 
that the old Stockton and Darlington Railway was 
extended to Middlesbrough, and although a pottery 
was commenced, and another slight manufacture 
| begun, the town practically depended upon the coal 
shipment, which a little later fell off, on the entrance 
| of the port of Hartlepool into that trade with fuller 
|facilities. In 1831, the population of the town had 
jrisen to 383; in 1841, when the iron trade was 
being commenced, it was 5709, and whilst that trade 
| had to depend upon supplies of crude iron from the 
Tyne, and when the coal export trade was decaying, 
| the town naturally did not grow much. ‘The popu- 
lation rose to 7893, however, by 1851; and under 
the stimulus given by the opening out of the 
Cleveland iron mines and of the consequent growth 
| of the iron trade it was in 186] not less than 18,273; 
it rose by 1871 to 39,434; and the recent census 
shows that the town has now a population of 55,978. 
We have thus anticipated the effects of that great 
outgrowth of trade we have now to trace. We 
have seen that the little port knew a slight progress 
as a place for the shipment of the coal of South 
Durham at a time when railway transit of that coal 
was slight. It is too well known to need now 
recalling that in 1840 the firm of Bolckow and 
Vaughan was formed, the capital (it may be new to 
most) being about 25,000/.; and that the young 
firm came to Middlesbrough to erect rolling mill 
on asmall scale. The erection of the blast furnaces 
at Witton Park, resorting to the Whitby mines for 
ironstone, the opening of those at Skinningrove, 
and the ultimate ‘“‘commmercial discovery” of the 
outcrop of the Cleveland ironstone near Eston in 
June, 1850, by Mr. John Vaughan and Mr. John 
Marley, need no re-telling. 

It was on this foundation that the second stage of 
the town’s prosperity was reared. And here we may 
fittingly give the output of the mines s> as to show 
the extent to which Cleveland has contributed to 
the prosperity of Middlesbrough and its district, 


becomes sensitive to the light rays of the spectrum, | 


Stronger effects are, however, obtained with sele- 
nium. 
radiophone M. Mercadier thinks that it could be 
employed for determining the velocity of sound in 
gases, as well as the transmission of audible speech 
and music. 
called a “ silent piano” out of 21 radiophonic tubes, 
and a rotating light interruptor with 21 openings 
giving the tones and semi-tones of the octave. These 
will be operated by 21 piano keys, and the player 





With regard to the applications of the | 


He is now constructing what may be | 


Year. Tons. Year. Tons. 
1855 .. 970,300 1870... 4,072,888 
1860... 1,471,319 1875... 6,085,541 
1865... 2,726,359 188) _... 6,441,783 
|For the first two of these years the figures are 


| extracted from Mr. Lowthian Bell’s paper of 1824 on 
the ‘* Metallurgy of the North,” and it is worthy of 
| note that at that time a tenth of the production of 
| Cleveland was from the Esk Valley and other 
districts opened out before the “commercial dis- 








covery” of the ironstone ; now the bulk is increas- 
ingly drawn from the north-east of Cleveland, and 
Eston still puts forth immense quantities—over one 
million tons. Early after the discovery, in 1851, 
Messrs. Bolckow and Vaughan built the first fur. 
naces, the three at Middlesbrough. ‘They were 
followed by Messrs. Gilkes, Wilson, and Leatham, 
and by Bell Brothers, and so soon as the success 
of the endeavour was known, by many others, 
We may note here that independent of the effect on 
the outside furnaces, there have been built on a 
tract from Darlington to Redcar, and from Hartle- 
pool to Whitby, in which bounds iron smelting was 
unknown thirty years ago, furnaces, until the 
return may be thus contrasted : 


Year. No. Year. No. 
1855... os a 1870 “— 
1860 a — 1875 a 
1865... ooo 00 1830 eo 128 


But it is not alone this development which is 
remarkable ; as striking has been the increase in the 
production of furnaces and in their dimensions 
during the last twenty-five years. The production 
of pig iron in the North has been lately given since 


1868. It may, however, be of interest to give the 
figures for earlier years as well as under : 
Year Tons. Year. Tons. 
1850 .. 13,000 1870 ... 1,233,418 
1855 178,000 1875 ... 2,047,763 
1860 463,000 1880...  2,510,853¢ 
1865 686,421 


We may add to this a Table that is new, and 
perhaps the most valuable, of the average dimeu- 
sious of the furnaces, taking typical ones, and those 
of average sizes : 




















° } ~ ° 
Year. Furnace. Height. ay Pann 
ft. ft. in. 
1851 Middlesbrough 42 15 0 4,566 
1854 Ormesby ... ase 55 16 0 7,110 
1860 Tees a“ o 5d 16 0 7,700 
1861 Thornaby... eo 60 20 0 12,778 
1865 Clarence ... ‘ 80 20 6 15,500 
1870 South Bank 85 25 0 26,000 
1871 Newport ... 85 28 0 30,000 
1874 Ferry Hill 105 3L 0 50,000 


It is the opinion of Mr. Lowthian Bell that a 
furnace * 80 ft. high with a diameter of 25 ft., con- 
taining therefore about 25,000 cubic,” is as 
economical a form as is at present desirable for 
smelting the ironstone of Cleveland ; but as a result 
of the increase in size and in capacity, the consump- 
tion of fuel has been reduced from 35 cwt, to 23 cwt. 

er ton of iron, and the immense output above 
indicated has been thus attainable. Concurrently 
with, and stimulating that output, the local con- 
sumption in forge and furnace iron increased, and the 
60 puddling furnaces of 1851 in the inner Middles- 
brough district rose to i44 in 1863, and by 1873 to 
763 in Middlesbrough and Stockton, whilst a great 
impetus was given to the trade outside these limits, 
These facts indicate with tolerable accuracy and ful- 
ness the growth of the trade of Middlesbrough 
and of its district in the second stage. 

Then followed that period of depression shown 
down to two years ago by idle mill and cold furnace. 
In that period some of the industrial heads of the 
town and district recognised the tendency of the 
age, and the commencement of steel works at Eston, 
at Middlesbrough, and now South Stockton, prove 
that the North is entering into a third period of 
trade development. From the opening of the 
Cleveland Steel Works an increasing output has 
followed, and a production of over 2000 tons 
of steel was attained before the full success 
of the Thomas-Gilchrist system of utilising the 
native ores for steel manufacture was assured, 
Since that time the increase has been more 
rapid, and we have authority for the statement that 
the four pits—two Bessemer and two basic—are 
producing not less than 5000 tons of steel weekly, 
whilst the output of rails has now passed 4000 tons 
weekly, and further extensions are expected to 
enlarge the output in the early future. Since the 
success of the ‘Thomas- Gilchrist process was 
demonstrated there have been other preparations to 
enter into thesteel trade, and with the present output 
of the Cleveland, the Erimus, and the Rosebery 
works, and of the North-Eastern and others to 
follow, it is to be anticipated that the production of 





* Including hematite, &c, 
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steel in the Middlesbrough district will speedily 
reach 450,000 tons yearly. It is with this growing 
trade, centred in a young anda vigorous town, with 
commerce and its prospects, that Middlesbrough 
celebrates its jubilee and unveils the statue of its 
creat ironmaster. Dependent in the past on the 
iron trade and especially on the cruder branches, 
the town has developed, and there is a vast growth 
now promised of the steel trade, It may be that in 
the future a yet greater development awaits the 
town, dating from the present memorable year of its 
jubilee. 








JXHIBITION OF ELECTRICITY AT 
PARIS.—No. XI. 

Ir anything were needed to prove the extension 
and important character of the Paris Electrical 
Exhibition and the vast number of exhibits illus- 
trative of any one department of electrical science, 
it may be found in the fact that it is quite impos 
sible to know the Exhibition thoroughly ; that no 
matter how often a visitor may walk through the 
gangways and galleries of the Palais de l'Industrie 
he is certain to come across objects he has not 
observed before, and these added to the new arrivals 
--of which there.are several every day—give to 
each visit an amount of novelty adding greatly to 
the interest of the collection. 

In our last preliminary notice of the electric light- 
ing apparatus in the Paris Exhibition,* recognising 
the fact that in dealing with such an Exhibition it 
was impossible to avoid making many omissions, we 
undertook to make good in the course of succeeding 
articles such omissions as_ presented themselves 
from time to time, as well as to refer to new arrivals ; 
but during the last fortnight which has elapsed since 
that notice appeared, we have come across 80 
many objects which ought to be noticed that we 
think it best to deal with them altogether in one 
more separate article in continuation and conclusion 
of the series of general reviews on the electric 
lighting apparatus, which has already appeared. t 


THE 


GALILEO. 

In the Italian Section, and very near the original 
Pacinotti machine, is a small dynamo- electric 
machine constructed by Signor Galileo, of Florence, 
and which possesses several features of interest. 
The armature of this apparatus consists of a Gramme 
ring runuing on a horizontal axis, and fitted with a 
cylindrical divided commutator and brushes similar 
to the commutator of the Graiume, Siemens, and 
many other direct-current machines, The mag- 
netic field is produced by two pairs of horizontal 
electro - magnets, disposed with respect to the 
armature as are those of the Brush machine, but the 
pole-pieces are of very peculiar construction, being 
so formed as to embrace the armature ring over 
both the outside and the inside convolutions, and in 
this respect the magnetic field resembles more 
nearly that of the Jiingers machinet than any 
other, although the disposition of the field magnets 
is entirely different, 

Born. 

In referring to the very curious dynamo.electric 
machine of Mr, Born, of Berlin,§ we omitted to 
mention an electric lamp contributed by the same 
inventor, in which the position of the vertical 
carbons is controlled by two electro-magnets, the 
one being coiled with thick wire, which forms part 
of the main circuit with the machine, and the other 
of fine wire forming part of a shunt circuit to the 
are. ‘The fine-wire magnet, when in action, lifts a 
small brake off a wheel, and permits the carbons 
to run together, and the action of the thick- 
wire magnet is to lift a pulley attached to its arma- 
ture, and by putting tension on a small chain to 
separate the carbons. The action is therefore as 
follows: if the are becomes too long, its increase of 
resistance causes a larger proportion of current to 
flow through the coils of the shunt magnet, the 
brake is lifted off, and the carbons begin to approach 
(their speed of motion being regulated by a fly 
attached to the brake-wheel spindle), until a point is 
reached when by the diminished resistance of the 
arc, the magnetic intensity of the shunt magnet can 
no longer hold the brake away from the wheel, and 
the further approach of the carbon is stopped. If, 
on the contrary, the arc has a tendency to be too 
short, the thick-wire magnet holds the lower carbon 


* See ante, page 290. 


down, and the shunt magnet keeps the brake on the 
wheel until the proper distance between the carbon 
points begins to be exceeded. 


De MERITENS. 


One of the most interesting exhibits in the Exhi- 
bition is the new direct-current magneto-electric 
machine of M, de Meritens, which has been 
installed in its place since our last article was 
written, In this machine, which we propose to 
describe and illustrate in our next issue, the arma- 
ture differs in no respect from that of the De 
Meritens alternating-current machine which we 
described in this journal some two years ago.* The 
chief points of difference between the two machines 
lie, first, in the arrangement of the field magnets; 
and, second, in the commutator, which is of the 
well-known Gramme type. In the new machine 
the permanent field magnets consist of a number of 
narrow laming of magnetised steel arranged in four 
groups around the ring, so as to form four compound 
permanent magnets, each composed of sixty-three 
plates, their centres being separated by an angular 
distance of 45 deg., and their axes fixed parallel 
with the axis on which the armature turns, that is 
to say, the four compound magnets form part of a 
cylinder of which the armature ring forms one end. 
As there are four distinct magnetic poles there are 
two sets of currents produced, and, therefore, there 
are two pairs of collecting brushes arranged around 
the commutator, but as we shall describe in detail 
the apparatus of M. de Meritens in our next issue 
we need not further describe it here. 


tEYNIER. 

M. Emile Reynier (whose name is well known 48 
the inventor of a system in which one or both of 
the carbon electrodes in an electric lamp is an arc 
in the form of a carbon disc, which can be rotated 
either by mechanism or by the action of the current 
so as continually to present a fresh surface for 
combustion) exhibits a collection of his various 
lamps, showing their development ; thus there is the 
lamp in which a vertical pencil of carbon rests on 
its lower point upon the edge of a disc of carbon 
forming the other electrode, at a point laterally 
disposed with respect to the centre of the disc —this 
is the Reynier lamp of February, 1878. Besides 
these, M. Reynier exhibits specimens of his modifi- 
cation of July, 1878, and of his factory lamp of 
July, 1879, which is the form adopted at present, 
and which, in combination with the Lane Fox 
incandescence lamp, illuminates the little cngineers’ 
factory in the nave, the machine tools in which are 
driven by a Gramme machine. M. Reynier exhibits 
also a collection of his metallised carbon rods for 
use in electric lamps. 


SIEMENS AND HALSKE, 

In our notice of the splendid exhibit of Messrs, 
Siemens we omitted to refer to a rather interesting 
lamp, in which the carbons are attached to two 
little carriages which run down railways inclined to 
one another, so as to form a very flat VY, and the 
carbons are held in the two carriages, so as to be 
respectively parallel to the two inclines, and 
therefore meet one another at the same angle; the 
position of the two carriages, and consequently of 
the arc, is controlled by mechanism placed below 
the inclines connected with the carriages by fine 
cords, 

The same eminent firm exhibit a highly interest- 
ing and valuable collection of the early types of 
Siemens and Hefner von Alteneck machines, includ- 
ing the first dynamo-electric machine of Dr. Werner 
Siemens, which was made in 1866, the firat of the 
Sieinens direct-current machines which was designed 
by Mr. Hefner von Alteneck in 1872, as well as 
the first divided current Siemens lamp introduced 
in 1873. 

Buran. 

M. Emile Biirgin, of Bile, in the Swiss Section, 
exhibits, besides a specimen of his dynamo-machine 
and armature, an interesting regulating arc lamp in 
which the armature of an electro-magnet included 
in the circuit, carries two pulleys of different dia- 
meters attached to the same spindle, on which there 
is also a fly or brake wheel. ‘To the larger pulley is 
attached a chain, on the opposite end of which is 
supported the upper or positive carbon holder, 
while the smaller pulley actuates the lower carbon. 
The action of the lamp is as follows: the current 
traversing the coil of the magnet causes the arma- 








+ See ante, pages 241, 265, and 290. 


t See ante, page 265. § Sce ante, page 291, 


* See ENGINEERING, vol. xxviii., page 372. 


ture to be attracted, thereby separating the carbons 
and at the same time pressing the flywheel against 
the spring brake, by which it is prevented from 
turning, and the carbons are held ia the position to 
give the requisite length of arc to which the lamp is 
adjusted. If, however, the strength of current 
diminishes by the combustion of the carbon length- 
ening the arc, the armature drops a little until the 
flywheel is disengaged from the brake and thus the 
carbons are allowed to approach one another. 
This lamp bears a resemblance in some of its parts 
to the Born lamp described above. M. Biirgin 
exhibits also an interesting little electro-motor in 
which a little rotating armature revolves within a 
magnetic field produced by a helix of insulated wire 
coiled in the form of a hollow sphere, whose centre 
lies in the axis of rotation of the armature. 


HEDGES. 

In the British Section Mr. Killingworth Hedges 
exhibits specimens of his very peculiar form of 
electric lamp, which has points of resemblance to 
both the Reynier factory lamp and the Rapieff 
regulator, although in general construction it differs 
from either. In one of these lamps two carbon 
pencils slide by gravity down two troughs inclined 
to one another so as to form the letter V, and 
impinge upon a block of refractory clay upon which 
the arc is formed, and in another lamp two carbon 
pencils meet one another, the clay in this case being 
dispensed with, As we propose, however, to describe 
this apparatus in detail in our next issue we need 
not further allude to it here, 


Covrtor, 

In the gallery to which we have already alluded 
in a previous notice of this series as being so 
perfectly lighted by the Jaspar lamps* there is an 
exhibit of M. Courtot, of Paris, in which are some 
very elaborately finished lamps, being nickel-plated 
all over. The point of interest of these lamps lies 
in their being designed for the purpose of maintain- 
ing the luminous point of an ordinary Jablochkoff 
candle at a fixed position in space so as to enable it 
to be used in focussing apparatus for lighthouses or 
projection lanterns. This focussing lamp, in con- 
sequence of its being controlled by water is called 
the “‘ Regulateur Clepsydre,” is exhibited in two 
forms, one for keeping a single Jablochkoff candle 
in a fixed focus, and the other for use with four 
candles, There is also a modified form of the same 
regulating system applied to an arc lamp in which 
the carbons are disposed in the ordinary way. 


DE MERSANNE. 

In the room lighted by the De Mersanne lamp 
there is a case containing a number of De Mer- 
sanne regulator3, both of the horizontal and of the 
vertical types. The workmanship of the mechanical 
arrangements, which can be fally seen, is very highly 
finished. ‘There is also in the collection an 
interesting lamp, in which two horizontal carbons 
are approached to one another or separated by a 
right and left-handed screw, which is controlled by 
clockwork mechanism at one end. Besides these 
there is a double Brush lamp and a specimen of the 
incandescence lamp and regulator of M. Lontin. 


CHERTEMPS. 

M. Chertemps, of Paris, exhibits in the same 
room, specimens of his regulating lamp, in which 
the position of the carbons is controlled by a sole- 
noid within the stand of the apparatus, which is 
very solidly made and of excellent finish and work- 
manship. We shall probably have to refer again 
to this lamp in a future notice. 


CHAMEROY, 

M. Chameroy, of Maison-Laffitte (Department 
Seine-et-Oise), exhibits an electric machine, which is 
very similar in form and construction to the early 
form of Siemens’ magneto-electric machine, having 
a long Siemens cylindrical armature revolving in a 
magnetic field produced by a number of magnets 
fixed above the pole-pieces which surround the 
armature. The same exhibitor contributes speci- 
mens of electro-motors of very similar construction, 


British Evecrric LaGcHtT COMPANY, 

The British Electric Light Company, of London, 
exhibit some powerful Gramme machines, supplying 
currents to lamps in other parts of the building, 
One of the newest arrivals in the Exhibition is also 








* See ante, page 242. 
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contributed by this company, namely, an incan- 
descence lamp, very similar in construction and 
form to Mr. Swan’s lamp; and, in the form of the 
carbon loop, still more resembling the incandescence 
lamps of Mr, Edison and Mr. Lane Fox, 


Lane Fox. 

The incandescence lamps of Mr. Lane Fox, 
which are very similar in form to the Swan and 
Edison and Maxim lamps, are exhibited in connexion 
with the Brush machine by the Anglo-American 
Electric Light Corporation, whose office and stall 
they illuminate with great success, and they are 
also employed with the Reynier lamps to illuminate 
the little electrically-driven engineers’ workshop 
in the nave. The characteristic feature of the Lane 
Fox lamp lies in the preparation of the carbon 
filaments, which is almost indentical with the pro- 
cess by which Mr. Maxim produces the carbons for 
his lamps. 

DELAURIER, 

M. Delaurier, of Paris, exhibits a curious lamp in 
which two carbons, each held between a set of 
grooved rollers, drop together so as to meet in a V 
upon a little roller of refractory material over 
which the are is formed, and which, by becoming 
incandescent, increases the radiating surface of the 
source of light. The same exhibitor contributes a 
drawing of a wonderful electric candle, in form 
exactly like a Jablochkoff bougie, but alogether 
different in material, for the carbon pencils are 
replaced by iron rods, and instead of the white 
insulating material in a Jablochkoff candle the rods 
are separated by a strip of wood coated with resin. 
We should imagine that the action of such an appa- 
ratus would resemble to a great extent that of an 
ordinary squib combined with the occasional fireball 
of a Roman candle, for it would probably be accom- 
panied with a continuous and very ornamental 
fountain of sparks, with every now and then alittle 
explosion, projecting a more than usually brilliant 
scintillation to a considerable distance. Such an 
apparatus would be more specially applicable to the 
illumination of places within easy reach of a fire 
engine station. 

PHOTOGRAPHY. 

In a room leading out of the upper gallery, M. 
Liebert exhibits the process of taking photographic 
portraits at night by means of the electric light. 
The illuminating apparatus consists of a hand lamp 
fixed in the centre of a huge hemispherical reflector 
painted dead white inside, and this is directed 
towards the sitter, the direct rays from the are being 
cut off by a small silvered reflector placed in front, 
which reflects all the front rays on to the whitened 
concave surface of the great hemisphere. The cur- 
rent for this apparatus is supplied by a direct-cur- 
rent Siemens machine, which when the studio 
lamp is not in action, is switched on to a Siemens 
lamp suspended from the ceiling of the ante-room, 
the are of which is surrounded by a ground glass 
cylinder. 

BREGUET. 

In our notice of M. Breguet’s exhibit we omitted 
to mention acollection of splendidly finished electric 
lamps and other apparatus constructed by this 
eminent firm, and which is in one of the upper 
galleries ; among these are lamps of the Serrin and 
Hallé types and some high-class reflectors for use 
with electriclamps. M. Breguet exhibits also in the 
gallery which surrounds the nave, three very highly 
finished lamps, two being of the form introduced by 
M. Hallé and the other a Serrin lamp fitted with a 
reflector. 

NApPoLt. 

At the west end of the great nave and above the 
buffet isa boudoir most elegantly furnished and 
decorated, which is illuminated by a set of Napoli 
lamps which are in circuit with one of M. Gramme’s 
new ‘auto excitatrice” alternating current machines. 
Three of these machines working in the machinery 
department of the French Section supply the cur- 
rent to 72 Napoli lamps, that is to say, 24 lamps to 
each machine. 

Dvsoscq. 

M. Duboscq, of Paris, one of the fathers of 
electric lighting, exhibits a fine collection of the 
early and later types of his regulators, as well as a 
specimen of the Foucault-Dubosecq lamp, which is 
so largely used in lecture theatres for projecting 
purposes. M. Duboseq shows also a specimen of 
the incandescence lamp of M. Lodyguine, of St. 
Petersburg, the earliest of the incandescence lamps 
which were invented after the introduction of 
dynamo-electric machines, 





PiLLEUX AND QUESNOT. 

In referring to the exhibit of this firm we omitted 
to mention an interesting form of magneto-electric 
machine, in which four magnetic discs composed of 
a number of laminz of magnetised steel are strung 
on a shaft, and rotated each within a flat coil of 
insulated wire, and these coils can be connected 
together cither in series or in parallel circuit, 


SoMZEE. 

In the Belgian Section, M. Somzee exhibits a set 
of drawings of an incandescence electric lamp con- 
sisting of a spiral of platinum enclosed in a spherical 
glass globe, in which the expansion of the air 
due to the temperature of the spiral, controls a 
simple apparatus, whereby the resistance of the 
circuit is varied, so as to increase the resistance 
when the platinum wire attains a temperature 
approaching its point of fusion. We may mention 
that a similar method of control was proposed by 
Mr. Edison many months ago, and carried out by 
him in various ways.* 

Partz. 

In the American Section is exhibited, by Mr. 
Partz, of Philadelphia, a drawing of a very extra- 
ordinary method for lighting public streets and open 
spaces, in which the illuminating apparatus is fixed 
in a pit below ground at the base of a sort of open 
tower some 80 ft. high ; the light from the electric 
lamp is projected vertically up this tower by means 
of optical apparatus, and is received upon reflectors 
or other distributing optical apparatus, by which it 
is reflected and dispersed downwards on the surface 
of the ground. The drawing shows a system for 
illuminating a town, from which it appears that these 
pits and towers are to be set up in various parts of 
a city. There may be sound reasons in special cases 
for placing the generating machine below ground, 
but why the lamp should be placed there, involving 
great loss of light by atmospheric absorption and 
also by reflection, it is difficult to understand. 

CARBONS. 

The exhibitors of carbons for the electric light 
are not so numerous as might have been expected. 
Messrs. Siemens Brothers show an exceptionally 
fine collection, and so do MM. Sautter, Lemonnier, 
and Co. In the galleries belonging to the French 
Section are collections of carbons by M. Carré, M. 
Reynier, and MM. Mignon and Rouart, of Paris, 
who show a number of Gauduin carbons, M. 
l'Héte also exhibits a large collection of carbon 
pencils and carbon battery plates, some of very 
large size. 

CLEMANDOT, 

M. Louis Clemandot, of Paris, exhibits an exceed- 
ingly curious system for diffusing the electric light, 
to take the place of opal or ground-glass globes. 
Under this system the electric light is surrounded 
by a quantity of white spun glass having the appear- 
ance of silky cotton wool ; it is in fact identical with 
the Laine de verre, which is used in laboratories for 
tiltering strong acids and other powerful substances 
which would destroy paper. ‘The whole of this 
glass wool is enclosed in a clear glass globe, and it 
is claimed for the system that there is not so large 
a percentage of light lost as in the use of other 
globes, 

GUICHARD. 

We cannot conclude this notice without referring 
to the very interesting exhibit of M. P. Guichard, 
of Paris, who, by an electrotype process deposits a 
network of solid copper on the surfaces of large 
glass globes, whereby they are held together and 
protected from fracture, and in the event of their 
being broken, the pieces are prevented from falling 
and doing injury to persons and objects below them. 
In most of the outdoor installations of electric 
light the globes are covered with network of wire, 
which is to a certain extent unsightly, and although 
it will retain the fragments in case of fracture, it 
does not in any way hold the globe together so as 
to prevent it from breaking. Without having 
heard what M. Guichard’s process is, we imagine 
that the required pattern is first painted upon 
the surface of the glass globe with a paste of 
plumbago or some conducting material and the 
globe is then put into a galvano-plastic bath of 
sulphate of copper, and metallic copper is thereby 
deposited on the globe. The effect is exceedingly 
good, and in some instances the metal is so thick that 
it has been worked into carved patterns, and appears 
as if it had been cast over a glass globe. If 
these globes will stand the test of experience, that 
is to say, if the heating and cooling of the are 

* See ENGINEERING, vol. xxvii., page 159. 





within them does not produce fracture by the un- 
equal expansion of the glass, we should thiuk M, 
Guichard’s invention will have a large application. 

With this article we conclude our general review 
of the lighting apparatus in the Electrical Exhibi- 
tion, and in our next issue we shall continue the 
illustration and description in more detail of some 
of the special exhibits. 








THE DAIRY SHOW. 

MOopERN science, which has invaded almost every 
department of agriculture, has at length permanently 
taken her stand by the side of the milkmaid in the 
dairy. The sixth annual Dairy Show, held at the 
Agricultural Hall, Islington, under the auspices of 
the British Dairy Farmers’ Association, comprises 
exhibits not merely of cows and bulls, of butter and 
cheese, of churns and presses, but also of machi- 
nery worked by steam and gas power, suitable to 
perform all the various processes of the dairy, and 
of the laboratory apparatus and instruments which 
are now brought to bear on the testing of the qua- 
lity of the primary dairy product--milk. We 
notice that one exhibitor—the Aylesbury Dairy 
Company—has its resident analyst, Dr. Paul Vieth, 
F.C.S., and probably such a company will soon have 
on its staff a resident engineer. 

The Association offered, forthe best collections of 
milk-testing apparatus, two prizes—a silver anda 
bronze medal. The exhibits in this department of 
the Aylesbury Dairy Company and of the Dairy 
Supply Company have been adjudged of equal 
merit and to each has been awarded a silver medal 
The latter company had in the Hall a laboratory 
with suitable appliances for milk-testing and an 
attendant analyst, and the processes of milk-testing 
were to be seen there in actual operation. A few 
particulars of these processes, as practised by the 
latter company, may be of general interest. ‘The 
composition of an average sample of milk is : 





Per cent. 
Water . 87.34 
Casein .., oe 4.61 
Sugar ... 4.13 
Fat =e ist ‘an aa > 
Salts... ia ia one -70 
100.00 


These proportions vary according to the food and 
age of the animal, and to the time it has been in 
milk, To ascertain them a sample of milk, weighing, 
say 10 grammes, is taken and evaporated to dryness. 
Water alone passes off, the weight of which is 
ascertained by subtracting the weight of the residual 
solids from the original weight of the sample. The 
total residual solids are then treated with sulphuric 
ether, which dissolves the fat only, the weight of 
which may be ascertained by decanting the solution, 
evaporating it to dryness, and weighing. ‘The 
residual solids not fat are then treated with alcohol, 
and afterwards washed with hot water, which is 
added to the alcohol solution, by means of which 
the sugar and such of the salts as are soluble in 
alcohol or water are removed in solution. This 
solution is evaporated, the residual product weighed, 
ignited to burn off the sugar and re-weighed, by 
means of which the weights of sugar and of soluble 
salts are determined. The final residuum of the 
original solids after the treatment with alcohol and 
hot water, consists of casein and insoluble salts. 
This residuum is weighed, ignited to get rid of the 
casein and re-weighed, by which the weights of 
casein and insoluble salts are determined. 

The constituents of the saline ingredients of the 
milk may be determined by the ordinary methods 
of quantitive analysis. The results are as follows 
for 100 parts of salts: 





Per cent. 
POHO, .... ous eve oe $85 
KHO aa — sen ee 25.9 
Ca 2 (HO) . -. 17.4 
K Cl ma onl ia « 14.18 
Na HO... an ons - «=—©6.96 
NaCl os. it ine we ar 
Mg O a ee dak 2.3 
100.00 


The foregoing tests are suitable only for the dairy 
laboratory, but the specific gravity test, by means 
of the lactometer, may be applied by any one. ‘The 
lactometer is an instrument similar in form to the 
ordinary hydrometer used by excisemen, but gra- 
duated to suit the fluid to be operated on, viz, 
milk, The most convenient form is probably Bar- 
ham’s patent percentage lactometer, a misnomer, 
for the instrument tells not the percentage of water, 
but the relative proportions of milk and water. The 
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point to which the stem of the lactometer sinks in 
pure milk is marked, and also the point to which it 
sinks in pure water. ‘The stem between these points 
is divided into 100 equal parts, and the graduations 
run up the stem on one side from 0 to 100, and on 
the other from 100 to 0 between the points, Hence, 
in a mixture of milk and water the readings of the 
instrument on one side indicate the number of parts 
of milk and on the other the number of parts of 
water in 100 parts of mixture. 

The specific gravity of milk varies between 1.028 
and 1.032. ‘he specific gravity of cream is about .9, 
and hence by abstracting the cream the specific 
gravity is increased. Hence if the specific gravity 
is found to exceed 1.032, the milk has probably 
been skimmed, while if it is less than 1.028 the milk 
has probably been watered. It is obvious that if 
the skimming and watering of the milk be judiciously 
proportioned, the specific gravity of the resulting 
compound may be left unchanged. Hence, unfor- 
tunately, the lactometer alone is of little service to 
the consumer in the detection of fraud, but by 
supplementing the indications of the lactometer 
with those of an instrument called the lactobutyro- 
meter, the result is sufficiently accurate for practical 
purposes. This last instrument consists of a glass 
tube properly graduated, into which are introduced 
equal volumes of milk and ether. ‘The tube is then 
well shaken, and a third equal volume of alcohol is 
introduced, and the tube is corked to prevent eva- 
poration, and again shaken. It is then immersed 
for ten minutes in water at the temperature of about 
149 deg. Fahr., and is then plunged intu cold water, 
and within two or three minutes a separation of the 
fat takes place, and a layer forms on the top of 
the liquid, the quantity of which may be read off 
by the graduations, and the percentage ascertained 
from tables which accompany the instrument. The 
ascertainment of the percentage of fat thus supplies 
the necessary check on the device of skimming and 
watering. 

Perhaps the most interesting exhibit at the Show, 
from a mechanical point of view, is the cream sepa- 
rator exhibited by Messrs. D. Hald and Co., to 
which has been awarded the first prize in this 
department. These machines are of excellent 
workmanship and are made by M. Oscar Lamm, 
Jun., of Stockholm, under the patents of M. de 
Laval, who is a professor in the University of 
Upsala. On page 21 of our twenty-eighth volume, 
we described a centrifugal separator depending 
upon the same principles as the one under con- 
sideration, but the action of that machine was 
intermittent, whereas this latter works continuously. 
The Danish separator, to which was awarded the 
first prize at the Royal Show at Derby, and which was 
also continuous in working, was not represented at 
the Dairy Show—why we do not know. The object 
of these apparatus is to separate the cream from the 
milk as soon as it comes from the cow, without the 
loss of time and space involved in the standing of 
the milk for 24 hours for the cream to rise. The 
production of the desired result depends upon the 
fact that the density of the particles of cream is less 
than that of the milk. The rate at which small 
particles of matter move through a liquid is propor- 
tional to the product of the difference of the densi- 
ties of the particles and the liquid and of the 
accelerating force which acts upon them. When 
the milk is rotated in a vessel at a high velocity, 
the accelerating force acting upon it varies as the pro- 
duct of the radius of rotation into the square of the 
angular velocity, and at the high rate of speed at 
which the vessel is driven, viz., from 6000 to 7000 
revolutions a minute, the separation which requires 
24 hours or more under the influence of gravity, and 
is then only partial, takes place in the very short 
time during which the milk is passing through the 
apparatus, and is not only much more perfect but is 
practically complete. Indeed, it is found that if the 
operation be conducted at the proper speed, there 
is absolutely no fatty matter left in the milk which 
is discharged. ‘The rate at which the milk can be 
effectively passed through depends of course upon 
the rate of rotation, and if this is slower the milk 
must be fed more gradually, At the rate of 6000 
revolutions, abouf 45 gallons of fresh milk can be 
‘**skimmed” im an hour. 

‘The apparatus consists of a globular vessel A 
cpening above into a cylindrical portion ¢ d, and 
mounted on an axis on which itis rotated by means 
of the pulley &, A tube 4 leads from the interior 
of the rotating vessel, at a point where its diameter 
is greatest, to the orifice c, which is about an eighth 
of av inch in diameter, On the opposite side of the 








cylindrical part of the vessel is another orifice ¢, 
somewhat higher up, which is about a sixteenth of 
an inch in diameter, and may be partially closed or 
opened by means of a small set-screw. The milk 
enters the apparatus through the cup a, which drops 
into the opening of the cylinder and has the tube 
and light wing attached, as shown in the diagram, 
The object of the wing is to give the milk at once 
the required velocity on its entering the rotating 
vessel. On account of the high velocity of rota- 
tion the form of the interior surface of the rotating 
liquid is very nearly a vertical cylinder, and the 
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cream is almost immediately separated and forms a 
thin layer on the inside of this cylinder. When the 
operation begins, as the vessel is filled with milk 
the inner surface of the milk assumes this cylin- 
drical form, and gradually contracts in diameter as 
milk is supplied, but no liquid will flow out until 
the diameter of the interior space is just equal to the 
diameter of the upper portion of the rotating vessel. 
As soon as the flow of milk brings the interior 
surface beyond this point, the liquid will rise in the 
cylindrical portion and begin to flow simultaneously 
through both the orifices ¢ and e, that which flows 
through e being the surface layer, which is cream, 
and that through ¢ the innermost layer, which is 
‘skimmed milk.” ‘The proportion of the areas of 
the two orifices will regulate the respective flow 
through each. If the cream orifice e be somewhat 
throttled the layer of cream will accumulate to 
some extent, the flow through the milk orifice ¢ will 
be quickened in proportion and the cream will be 
thick. If the cream orifice be opened to its full 
extent the flow through it will be greater and the 
cream will be thin, that is, somewhat diluted with 
milk, The respective streams of milk and cream 
are caught in two covered tins ) and c, and flow 
out through the tubes attached. 

The mechanical construction of the apparatus is 
specially adapted to the high velocity at which 
it is run, ‘The rotating vessel is of the best 
Bessemer steel, made of the Swedish white iron. 
It is forged from a single plate into the required 
shape, and after attachment to the spindle is turned 
internally and externally with the greatest care. 
The weights of the tube ) and the flyer and tube 
on the opposite side are so proportioned as to 
preserve the balance in order to prevent vibration. 
When the machine is first started a certain amount 
of vibration is always set up, but when the full 
velocity is attained this subsides into a smooth and 
regular motion. In order to prevent the injurious 
effect of any such vibration, which would tend, 
with the weight on the top, to break or bend the 
spindle at the neck above h, the bearing in which 
the upper part of the spindle works at g is not 
rigidly attached to the cast-iron frame, but is sur- 
rounded and secured in place by means of an india- 





rubber ring, which appears in the section as two 
small circles. This allows, to a certain extent, of a 
small swinging motion like that of a top, and pre- 
vents any injurious strains. The lower end of the 
spindle drops loosely at m into a bush lined with 
boxwood well steeped in oil. Hence a sudden 
change of velocity of the engine will not affect the 
rotation of the vessel, which will continue spinning, 
its motion being modified only by the friction at m. 
If this spindle were not thus broken at m, not only 
would a change of velocity strain or break the 
spindle, but the effect would be to churn the milk 
and produce butter. It is found that when the 
engine is stopped the vessel takes about ten minutes 
to come to rest, and if its motion be retarded, so as 
to bring it to rest more quickly, the milk remaining 
in the vessel is partially converted into butter, 
which collects into a soft lump. Care has to be 
taken in starting the rotation, otherwise the small 
strap round the pulley /, which is of leather, and 
only 3 in. in thickness, would be broken, A friction 
disc is, therefore, interposed between the pulley 
k and the driving pulleys, so that the motion is 
communicated gradually. Another point which may 
be noticed is that all the bearings in which the 
upper and lower spindles work are made of Bessemer 
cast steel. White metal was tried at first, but the 
wrought steel working in cast steel has been found 
to give the best results. We have said that the 
rotating vessel is a forging of best Bessemer steel, 
the thickness being about 2in. An attempt was 
made at the outset of the manufacture to make 
the vessel in halves, an upper and a lower, with 
flanges bolted together, but it was found impossible 
to make a tight joint through which the milk could 
not find its way under the enormous pressure which 
is produced by the high velocity. We are told that 
these vessels are tested at the works in Sweden up 
to a pressure of 250 atmospheres. The lower end 
of the lower spindle is convex in shape, and rests 
upon the pin on the upper surface of the block ¢, 
which is also convex. ‘lhe arrangements for oiling 
the machine and for preventing the scattering of 
the oil by the high velocity of rotation are of a 
simple and efficacious kind, the oil being placed in 
the small cup on the left of the outside cast-iron 
shell in which the rotating vessel is contained, and 
passing thence downwards through all the bearings 
by a series of cups and tubes. 

It is obvious that with a little adaptation this 
apparatus might be used for very many purposes 
besides “‘ skimming” milk. One use, for instance, 
is suggested by the fact that the mechanical impuri- 
ties of the milk, such as minute particles of dust 
and dirt, are found collected in a narrow zone round 
the interior of the vessel at its greatest diameter ; 
and probably for purifying water from matter in 
suspension, the centrifugal separation would be 
more eflicacious than a filter, It is to be noted, 
however, that since the rate at which small particles 
move through a liquid varies inversely as the square 
roots of their diameters, the filtration would be 
more efficacious the more slowly the water was passed 
through the machine. We believe that the appa- 
ratus is now in use for purifying cod-liver oil, ‘The 
manufacturers of the apparatus deserve every credit 
for the way in which the mechanical details have 
been worked out, and no doubt numerous other 
useful applications of it will soon present them- 
selves, 








TELEGRAPHY AT THE PARIS ELEC- 
TRICAL EXHIBITION.—No. II. 
Brooks's SUBTERRANEAN CABLE. 

THERE is now a growing tendency to substitute 
underground for overhead telegraph lines, princi- 
pally because of their immunity from inteiference 
whether in times of war or peace, and by the opera- 
tion of the elements, or the designs of malice. Sub- 
terranean wires have been preferred to aérial ones 
by the German Government for the connexion of 
their fortresses and chief towns, and their example 
has been partially followed by the French Tele- 
graph Administration. England, too, is recognising 
the greater advantages of a line protected by the 
soil, and it is not improbable that we shall soon 
have some of our main aérial circuits replaced by 
buried cable. ‘The snowstorm of last winter, which 
devastated the lines of Aberdeenshire and necessi- 
tated the sending of a message round by Scandi- 
navia to get to its destination but a few miles from 
its starting-point in Scotland, gave a lesson which 
will not be forgotten, even though the occasion was 
unusual, Given a good and inexpensive subter- 
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ranean cable, and the advantages it possesses over 
aérial wires are sufficient in due time to make them- 
selves felt. Such a cable, if we may judge from 
actual experience, already exists in the invention of 
Mr. David Brooks, of Philadelphia, and there is 
evidently a useful future in store for it as a tele- 


phone line for cities, and also, perhaps, a conductor | 


for trunk circuits in ordinary working. 

The two chief insulators hitherto employed for 
cables, namely, gutta-percha and india-rubber, are 
both solids; but the distinctive feature of Mr, 


Brooks’s system is the use of liquid petroleum oil. | 


Faraday proved long ago that oils were insulators, 
but the practical difficulties in applying them have 
doubtless prevented their employment as such, 
These difficulties have been overcome by Mr. 
Brooks in a very simple and at the same time effec- 
tive manner, so that for the first time in the history 


of telegraphy the liquid insulator has been adapted | 


to every-day service. 

The term petroleum conveys to most people the 
disagreeable idea of explosiveness, and when the 
Brooks system was first brought to the notice of 


the French Telegraph Administration, there were | 


some natural fears that it would be dangerous to 
employ it in Paris, where the underground lines are 
laid in the sewer passages. But any alarm on this 
score is baseless, for the ‘‘ petroleum” used by Mr. 
Brooks is the residual oil left behind after the inflam- 
mable oils have been driven off in the process of 
distillation. It is not at all inflammable, and is 
ordinarily used for lubricating purposes. The 
general mode of employing it by Mr. Brooks for 
cables is to confine it in a metal tube laid under- 
ground and thread the conductors through the tube 
among the oil. 

Each copper wire, say of No. 18 gauge, is covered 
with a serving of jute or Manilla hemp to prevent 
them from touching one another. Lengths of 1000 ft. 
to 2000 ft. are then twisted together into a strand 
cable bound together by a hempen twine in single 
Jay as shown in Fig. 1, Thirty, forty, a hundred, 





or more of these wires may be banded in this way 
and laid within the same pipe, the oil permeating 
the whole mass and insulating them from each 
other. 

The pipe is of cast iron galvanised, about # in. 
thick inthe metal. One of ]} in. interval diameter 
holds forty wires, resting in the interior as shown 
in Fig. 2, which represents a section through the 


pipe. 





The pipe is made in lengths of 15 ft. united toge- 
ther by conical screw-joints, the threads of which 
are filled with shellac gum. Joint boxes for con- 
necting up different lengths of cable are inserted at 
every 1500 or 2000 yards. Such a box is shown at 
A in Fig. 3, which represents a mode! portion of the 


Fic.3 








pipe exhibited at the Electrical Exhibition by the 
India-Rubber, Gutta-Percha, and Telegraph Works 


| two ends of the sections of cable to be brought out. 
| The copper conductors being then bared, are simply 
| twisted together for about 3} in, and the joint is made. 
| No solder is necessary if the jointer’s hands be clean, 
for the oil is an excellent preventive of oxidation 
of the wire and fouling of the joint. To further 
insure a good contact the precaution is taken to tin 
|the copper wire, and the twist is wrapped with 
tape. 

In the operation of jointing no attention is paid to 
joint the opposite and corresponding wires of the 
two sections together. Indeed, those wires which 
are not opposite to cach other are purposely joined 
together, in order to eliminate as much as possible 
| the induction effects which perturb telephonic com- 
|munications. ‘The very presence of a considerable 
number of circuits lying close together helps to 
weed out this disturbance, for it has been found 
that when a number of wires in a cable are used for 
telephone working the inductive influence between 
wire and wire appears to diminish in proportion to 
'the number of wires in the pipe, a result due, in all 
probability, to the distribution of the effect around 
the particular wire employed. But in addition to 
this result of mere contiguity Mr. Brooks, by join- 
\ing the wires of each section of {cable promis- 
|cuously together, or rather the outside wires to the 
|inside ones designedly in each case, obtains the fur- 
|ther advantage of a long twist in the several cir- 
cuits. It is well known that two wires twisted 
round each other do not suffer so much from mutual 
}induction as if they were drawn side by side. Mr. 
| Brooks's plan of cross-connecting the wires at each 
| joint has also the neutralising effect of twining them 
together. 

Both experience and experiment have demon- 
|strated that the Brooks subterranean cable may be 
jused with great advantage for telephone work. A 
single wire of the cable now in operation between 
Waterloo and Nine Elms has been employed as a 
telephone circuit for some time, and although the 
other 29 wires of the cable are heavily worked by 
the ordinary telegraphic currents, the inductive 
interference has not been such as to cause incon- 
venience, A telephone (we are told by one of the 
Post Office electricians) placed on two wires of the 
entire length between Waterloo and Clapham did 
not emit any sound, although a Wheatstone auto- 
| matic instrument with high battery power was being 
|worked on one of the wires. Moreover, in the 
{short sample of cable exhibited at Paris the inter- 
|mittent current from a small magneto-electric 
| generator when sent through one of the circuits 
| does not make itself heard on a telephone connected 
with one of the neighbouring wires. These are 
|severe tests, and fully illustrate the immunity of 
Brooks’s system from induced perturbations, an 
|immunity which is probably due not only to the 
| number of circuits lying in close proximity, and the 
| way in which they are cross-connected at intervals, 
but also to the fact that the iron pipe serves for a 
common return wire. 

When the ends of the wires are joined together 
in the joint-box, the latter is filled up with oil and 
made tight with a screw plug. This plug is not 
shown in Fig, 3, because for convenience of illustra- 
tion the 3-in. pipe B, leading to the oil reservoir 
C, takes its place. The object of the reservoir, 

which is placed at the highest point of the line, is 
to give a head of oil sufficient to produce a pressure 
in the pipes which will exclude the moisture of the 
earth, At Clapham Railway Station, from whence 
there is a line working to (Queen’s-road, a distance 
of 7000 ft., the reservoir contains about two barrels 
of oil, and the head obtained is about 6 ft. above 
| the level of the line. At Waterloo the head is 10 ft., 
| but if the pipes are to be Jaid under water a higher 
head should be adopted. Besides giving the neces- 
; sary head of oil, the reservoir, which is open to the 
jair, also supplies any slight loss of oil by leakage 
from the pipes, and gives freedom to any expan- 
sion or contraction of the insulator due to variations 
| of temperature. 

Where the conductors are brought out of the 
| pipes to be attached to the telegraphic instruments, 
) short lengths of india-rubber-covered wire are spliced 
|to each, and led through a terminal box or tube 
| tightly filled with solid paraffin in order to cover 
| the joints and prevent any escape of the oil. This 
| terminal box is shown at D in Fig. 3. There and 
| at the joint-boxes the moisture of the hand which 








Company, Limited, of Silvertown, London, whoj| has been left upon the wires in the act of splicing is 


are now sole licensees in Europe for the American 
company owning the Brooks patents. 
about 3 io. in diameter, and screws off, allowing the 


driven off by heating the oil to a temperature of 


The box is| 300 deg. Fahr. for half an hour; and the cement 


employed forthe joints of the pipe is silicate ot 





soda, which becomes a species of glass by the h+at. 
We should also add here that in Paris, where the 
pipes run in the sewers, lead is used for juinting 
instead of shellac, which does not stand the wate: 
so well. 

Brooks's system of subterranean conductors has 
been in successful operation in the United States 
for more than four years, and it has now gained a 
footing in several parts of Europe. A short length 
has been tried experimentally by the Post Office on 
the South-Western Railway between Waterloo and 
Nine Elms, since September, 1880, and we under- 
stand that not one of the wires has been inter- 
rupted, while the cost of maintenance has been 
practically nil. This result determined the Post 
Office to further extend the system from Nine Elms 
to Clapham. The extended line from Nine Elms 
to Queen’s-road, a distance of 5800 ft., consists of 
30 No, 78 copper wires, each served with jute 
and spun into a cable. From Queen’s-road t» 
Clapham, a distance of 7000 ft., the cable is formed 
of 40 wires of the same gauge also served with jute, 
but the same calibre of pipe answers for both. 
There are thus nearly 24 miles of Brooks’s cable now 
at work in London, and the results it gives are so 
good that there will probably be a further exten- 
sion of its employment soon. 

The insulation resistance of these lines at normal 
temperature is between 2 and 4 megohms per mile, 
and the electrostatic capacity for the same length. is 
from 0.3 to 0.4 microfarads, As pointed out by 
Faraday, the lower electrostatic capacity of liquid 
as compared with solid insulators, gives them an 
advantage for telegraph work, as tending to pro- 
duce less retardation of the signals, and conse- 
quently a higher speed of telegraphing. ‘This 
insulation resistance is low as compared with that 
of gutta-percha or india-rubber core, but in a prac- 
tical sense that is really an advantage. It is not 
well-known, except to cable electricians, that a 
slight fault or excess of leakage in a cable diminishes 
the retardation of signals and produces greater spec d 
of working; and there is a mistaken idea abroad 
that the higher the insulation resistance of a cable 
the better it is for signalling. This is true in so far 
as it prevents loss of the electric current, and con- 
sequent enfeebling of the signals. But this high 
insulation is generally accompanied by a high 
electrostatic capacity which operates in retarding 
the progress of the signals along the cable. A slizht 
fault at an intermediate point of the cable acts like 
a partial ‘‘earth,’’ reducing the theoretical length 
of the cable, and as the speed of working is 
inversely proportional to the square of the length, 
the result is that the fault increases the rate of 
working. ‘‘Faults” or flaws in the insulating 
material are, however, dangerous things. as they 
may at any moment get larger, and ultimately 
make a “ dead earth,” carrying off all the current 
before it reaches its destination at the other end of 
the line. It is not, therefore, advisable to tolerate 
their existence. But in the case of Mr. Brooks's 
cable the low general insulation seems to act like 
an infinite number of minute faults throughout the 
whole line, and the result is a higher rate of speed 
than an india-rubber or gutta-percha core could 
give. A low insulating gutta-percha core would be 
a bad gutta-percha core, aud, therefore, unsafe to 
use, but with Mr. Brooks’s system lowness of insula- 
tion is quite consistent with durability. It simply 
depends on the quality of the oil employed ; and the 
degree of insulation can be varied at will by chang- 
ing the oil with the help of asyphon. Mr. Preece 
is fully alive to the advantages of the Brooks system 
in this respect, and foreign electricians are also 
beginning to recognise them, although at first they 
stipulated for an insulation as high as 200 megohms 
per mile. 

As yet no satisfactory coefficient for calculating 
the alteration in resistance of Brooks’s insulator by 
change of temperature has been determined. ‘The 
change differs, however, with the quality of the oil 
and the jute serving employed. ‘ithe higher kinds 
of oil have a greater coetlicient of change than 
those of lower quality, a fact which is analogous to 
the behaviour of gutta-percha. Mr. Brooks states 
that the coefficient for oil and jute combined is but 
one-half of that for oil alone, and that the insu'a- 
tion resistance of the cable doubles itself for every 
20 deg. Fahr. of fall in temperature. 

Besides London and America, Brooks’s subter- 
ranean Jine has been tried at Brussels, and from 
Paris to Nancy. ‘The results of the latter trial have 
determined the authorities to extend the system, 
and a huudred kilometres, or about 62 miles, have 
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been ordered from the Silvertown Company for 
their use. The system combines a number of 
advantages over gutta-percha and has evidently a 
prosperous career before it. It is more durable 
than gutta-percha, cheaper, and less liable to inter- 
ruptions from accidental causes, besides _ offering 
Jess retardation to fast-speed telegraphing. As 
compared with overhead lines it is freer from 
injury due to weather changes or the tampering of 
animals and man. Moreover, it is safer to life and 
limb in large cities than house-top wires, and for 
telephone work especially, it has the merit of silenc- 
ing those obtrusive sounds due to the induction of 
neighbouring circuits. 








NOTES. 
UNIVERSITY COLLEGE. 

Tie coming session of the University College 
will be opened on the 4th of October (Tuesday 
next), at 3P.M., by an introductory address to the 
Arts and Science Faculties. This address will be 
delivered by Professor the Reverend T.G. Bonney, 
M.A., F.R.S., and its subject will be “ A Chapter 
in the Life History of an Old University.” The 
title is a taking one, and doubtless the address will 
be full of interest to all those interested in the 
growth of the English University system. It 
should be mentioned that the lecture is open to 
the public without the formality of admission 
ticket, and free of charge. The real business of the 
session commences the following day. Probably 
from time to time during the coming season 
we shall have occasion to refer to the excellent 
work done by the University College ; meantime 
we may notice a special feature of the session, a 
series of ten lectures on “Small Motors,” by Pro- 
fessor Alexander B. Kennedy. The first of these 
lectures, which will be given free of charge, is set 
down for the 11th of October, and on each succes- 
sive Tuesday at 6 p.m. The special facilities 
afforded for exceptional work in the engineering 
laboratory must also be mentioned. Young men 
whose opportunities do not enable them to enjoy 
the advantages of the various series of lectures 
given in the College, can nevertheless make use of 
the laboratory to facilitate their studies in any 
particular branch of investigation they are pursuing. 
Such a privilege as this will be highly valued by 
many, who are thus enabled to acquire special 
knowledge that would otherwise be denied them. 


Tue Mason Science CoLvece. 

The winter term of the Mason Science College, 
Birmingham, commences on Monday next, and its 
Civil and Mechanical Engineering Section will 
present greater advantages to the student than here- 
tofore on account of the increased facilities that have 
been and are being added. The whole range of 
study extends over three years, any one year of 
which may be taken by a student properly prepared, 
though of course the benefits attached to the whole 
series are much greater. The first year includes 
pure and applied mathematics, chemical lectures 
and laboratory practice, physical lectures and labo- 
ratory practice, engineering classes, workshop 
and field practice, and various series of lectures 
on measuring and drawing instruments, practical 
methods of calculation, and tools and machinery. 
The second year’s programme is on the same lines, 
but of course takes the student further, while in 
the third year three lectures per week are given in 
each of the five main classes, into which engineer- 
ing is divided for the sake of convenience: 
civil engineering, mechanical engineering, mining, 
electric engineering, and architecture. The section 
is to be furnished with a lecture hall, a large room 
for drawing classes, a museum of illustrative models 
and specimens, a laboratory for testing materials, 
a workshop, and an experimental engine and 
boiler. The total cost of fitting up the various 
parts of this section will be about 4000/., and this 
will be done by successive grants, the amount of 
which will depend on the success obtained. As we 
have stated before, the professor of engineering is 
Mr. Robert H. Smith. 


Tue Epison Exuinit aT THE PALAIS DE 
L'INDUSTRIE. 

A week or two since, in commenting on the 
telegraph exhibits at the Paris Electrical Exhibi- 
tion, we stated that one of the instruments 
had been made conspicuous by a laudatory label 
endorsing it as “the simplest and most wonderful 
instrument in the whole Exhibition.” We have 
since found that this statement was made in error 





which arose in the following manner. The instru- | passengers, such as the Metropolitan, show it as 


ment in question, although shown in Mr. Edison’s 
collection, is not wholly his, but is, we under- 
stand, the invention of Mr. P. Kenny, subse- 
quently improved and developed by Mr. Edison. 
It is an autographic telegraph, in which the message 
to be transmitted is written with a hard pencil on 
soft paper. This paper, with the almost micro- 
scopic depressions produced on it by the pencil, is 
placed around a transmission drum, which is set in 
motion, the paper being in contact with an extremely 
fine pointer in electrical communication with the 
pointer of the receiving instrument at the other end 
of the line. This latter instrument has a drum on 
which chemically prepared paper is placed, and the 
second pointer receiving its movement from the 
first, reproduces a fac-simile of the written message. 
The instrument is one of extreme beauty and sim- 
plicity, and we shall shortly illustrate and describe 
it fully. Such a novelty naturally attracts much 
attention, and the experimental messages written 
by visitors are very numerous. It happened that 
the writer of the criticism we have referred to 
above, had noticed one of the messages, and sup- 
posed that Mr. Edison was responsible for what 
was the very natural and spontaneous expression of 
opinion on the part of an appreciative visitor. 
We hasten to make this explanation which we feel 
is due to Mr. Edison and Mr. Kenny. 

Evectric LIGHTING at SourH KENSINGTON. 

On another page of the present issue we publish 
a report by Lieutenant - Colonel Festing, the 
Assistant Director of the South Kensington 
Museum, on the use of the electric light in a part 
of the Museum. This report appears somewhat 
tardily, as it deals only with the experience gained 
up to December last. The immediate reason of 
adopting the light was the fear that Sir Frederick 
Leighton’s mural painting in the Lord President’s 
Court might be injured with gas. The installation 
on the Brush system was first made in March, 1880, 
when eight lamps fed by a gas engine illuminated 
one-half the court, and the following June the 
number of lamps was doubled and the whole court 
was lighted. Between June and December these 
sixteen lamps were burnt on 87 nights for a total 
of 359 hours. The cost of installation was 1204/., 
but the engine purchased for the work is able to 
supply twice the number of lamps, and for this 
reason Colonel Festing assumes the first cost as 
1000/7. The expenses of lighting during the six 
months referred to, were 69/. 2s., or 3s. 10d. per 
hour of lighting. The gas which it replaced cost 
16s. per hour, or 287/. 4s. for the same period, so 
that the saving effected by the use of the Brush 
light was 218/., or at the rate of 420/. a year for 
this small proportion of the total lighting. The 
economy would be really somewhat less than this. 
as the depreciation of plant has to be taken into 
consideration, but making full allowance for this, 
the saving effected is very remarkable. And this 
is not the only advantage ; so far as regards the 
quality of light produced, visitors to the Museum 
can judge for themselves, while the bad state of 
the air, the effect of gas, is entirely removed, and 
there is no possibility of injuring the decorations 
nor the contents of the building. It may be of 
interest to remark that the Lane Fox lamps are 
now in regular use in the Library at the Museum, 
and appear to give satisfaction. So faras we know 
this report of Colonel Festing contains the first 
official statement as to the comparative cost of 
electric and gas lighting, and the Anglo-American 
Company may be congratulated in having secured 
such powerful evidence as to the efficiency and 
economy of their system. 


RaiLway Trarric Returns. 

Now that one-half of the railway half-year is 
over, it is worth while glancing at the traffic returns, 
so far as they are presented. Their general 
character is one of the most favourable that has 
been presented of recent years. All the great rail- 
ways have in the past few months very materially 
increased their returns over those for the corre- 
sponding periods of the past year. In the cases of 
the four great railways—the London and North- 
Western, Great Western, Midland, and North- 
Eastern—there are increases for the three months 
of from 50,0007. to 80,0007. each ; and when to this 
fact is added that of the general if slightly smaller 
increase which nearly every line in England shows, 
it is apparent that there are all the indications of a 
general and steady increase in the railway traffic of 
the ccuntry. Small lines whose traffic is chiefly 





well as the great lines, and it is marked in all 
districts of the country unless it be the purely 
agricultural. An analysis of the increase shows 
that speaking generally it arises in all the great 
departments of railway revenue, and hence it is 
the more gratifying. Such an increase, so spread 
over minerals and goods and passengers, and 
derived from the great bulk of the contributary 
districts, is the best indication that we can have of 
an improvement in the trade of the country, for 
the traffic receipts of our railways are the best 
barometers of the great trades. And that increase 
is the more satisfactory when it is borne in 
mind that it is an increase on an_ increase. 
A year ago the great railways were benefitiing 
from the extraordinary activity in the mineral 
trades, and it is the swollen traffics of those days 
that are now being enlarged upon. In the returns 
that one or two of the railways give only, there is 
proof that on these the increase of traffic is with 
only a very small increase on the working expenses 
of the railways, and if this is the case generally it 
may be said that the prospect is one that promises 
well to the railway shareholder. If it were not for 
theenlargement of the capital, there would bea 
general increase of the dividend, but it may be 
that part at least of the additions to capital are in 
the light of a good policy, for there can be no doubt 
that in an early future Parliamentary requirements 
will be greater for our railways, possibly in the 
direction of compelling a separation between goods 
and passenger traffic. 


TECHNICAL EDUCATION IN THE WIGAN District. 

For twenty-three years an institution has existed 
at Wigan, established for the purpose of affording 
technical instruction in all matters appertaining to 
mining and mechanical engineering and iron and 
steel manufacture. The Wigan Mining and Mecha- 
nical School is associated with the Science and Art 
Department at South Kensington, and with the 
City and Guilds of London Institute for the 
Advancement of Technical Education. A separate 
section is devoted to instructing persons who 
actually hold, or intend to compete for, mine 
managers’ certificates of competency ; and so much 
successhas attended the work of this section that 
nearly all the colliery managers in the Lancashire 
coalfield have at one time or another attended the 
lectures. An important feature in the course of 
instruction is in the visits which the students make 
during the session to various works. Last session 
no less than sixteen separate visits were made, cach 
extending over an afternoon, and included blast 
furnaces, forges, rolling mills, Bessemer steel 
works, collieries above and below ground, engincer- 
ing establishments, corn mills, paper mills, and 
printing offices. This year the town of Warrington 
has thought well to follow in the wake of its neigh- 
bour, and at a successful inaugural meeting, a weck 
ago, classes were formed to give technical instruc- 
tion in applied mechanics, iron and steel manufac- 
ture, and the steam engine. Warrington contairs 
perhaps the largest forges and rolling mills in Eng- 
land, and ina most appropriate centre for such 
technical education as is mentioned above. At the 
Wigan Grammar School also an engineering section 
has been established which meets every Saturday, 
thus not interfering with the regular work of the 
school. Instruction is given in mechanical drawing, 
building construction, the principles of mechanics, 
and the steam engine. This section is likely to 
have considerable success, and on Saturday last the 
first of a series of excursions was made to several 
important collieries. Altogether technical education 
seems to be doing a good work in the important 
manufacturing and mining districts of which Wigan 
is the centre. As Mr. Hall, the Inspector of Mines, 
at a meeting the other day said, persons intending 
to become engineers either mining or mechanical, 
or to be engaged in iron and steel manufacture, 
have facilities in these classes and excursions for 
fitting themselves for good positions, not possessed 
by many districts of the kingdom. Nearly every 
important engineering industry is represented in 
this neighbourhood either in Wigan, or Boston, or 
Warrington, and the proprietors and managers 
display commendable willingness to assist students 
having a thirst for technical knowledge. 


RepvuceD Propvuction or Iron. 
The reduction of the output of pig iron in Cleve- 
land and in Scotland must be considered as the 
attempt of the ironmasters of these districts to 


‘deal with the question of how demand and produc- 
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tion can be equalised and the stocks reduced. It 
cannot be said that that answer meets with general , 
approval, for it is at once evident that the practical | 
result of the policy is to enable weak firms to con- 
tinue production, by forcing up prices against the 
the customer—in other words, iron is artificially | 
raised in price, if even that increase is only toa 
price which may be considered normal. The 
reduction of the output by blowing out or damp- 
ing down furnaces, or by working more slowly, 
must be expected to increase prices as stocks tend 
to diminish. Already an increase of several 
shillings per ton is marked, and it is tolerably 
certain that a further effect in this direction 
will be known as stocks fall. Meantime the sup- 
position that the production of these two districts 
will be reduced by about 200,000 tons in the six 
months is inducing orders to be placed for the 
future, and is giving a stimulus to the trade in more 
than the crude iron branch. But it will be not only 
by the reduction of the stocks in the hands of the 
makers, but also at the expense of the producers 
of the raw materials. As it is undertaken in the 
winter season, it may be expected that the produc- 
tion of coal will be taken up in other methods, and 
that the coal districts will only feel the loss by any 
loss that occurred in selling raw coal instead of 
coke ; but it is otherwise with the iron mining dis- 
tricts, for it will be on them that the loss will fall 
in the six months of reduced production. There 
must of necessity be a smaller output of iron- 
stone, and either fewer miners employed or short 
time worked. A check will be given, if only tem- 
porarily, to that prosperity which was dawning in 
these districts. A good deal of comment has been 
made on the unequal character of the arrangement 
arising from the equality of the reduction, but 
this may be in part due to the circumstance that 
though stocks are heavier in proportion to the out- 
put in Scotland than in Cleveland, yet as the latter 
sends a large portion of her production to the | 
former, the stocks in Scotland must include a con- | 
siderable portion of Yorkshire iron, and thus the | 
reduction is fairer than it at first appears. It | 
remains to be seen how far the arrangement will 
hold good, and whether it will be affected by that 
of the makers in other districts. Already it has 
benefitted the iron trade as a whole by giving it a 
better tone and higher prices, but whether these 
will be maintained against the competition of other 
districts time can only tell. There is a very great 
relationship between the various branches of the 
iron trade, and though it is the two chief of these 
that have decided on the restriction of the output, 
yet itis certain that the effects of that restriction 
might be increased or impeded by the action of 
other ironmasters, and the manner in which these 
may act must be waited for with interest. 














FOREIGN TECHNICAL LITERATURE. 
Tue Deutscher Submissions-Anzeiger (Berlin, Sep- 
tember 23) says that the German wire-mills are receiv- 
ing numerous large orders from abroad for rolled wire, 
and that the steel works have secured important contracts 
for blooms from America. 





La Gaceta Industrial (Madrid, September 10) mentions 
that ground has been purchased in the plain of Ardenaz, 
at the junction of the rivers Asua and Nervion, for the 
erection of a large steel works; and that the iron works 
of Santa Agueda, in Castrejana, have changed hands, and 
are about to commence running. 





The Zeitschrift des Ocesterreichischen Ingenieur und 
Architecten Vereins (Vienna, No. 4) contains a long 
description of the Schmidt system of fixing rails to iron 
cross-sleepers. Diagrams are given, without which it is 
not possible to make an abstract of the details compre- 
hensible. 





According to the Wiener Zeitung (Vienna, Sept. 20), 
the increased demand for iron, and the upward tendency 
of prices generally, have resulted in an advance of 56 fl. 
per ton in the price of Austrian bar iron. The stocks 
which have been for some time on hand are almost 
entirely absorbed, and it is believed that the new rail- 
ways which are about to be constructed will still further 
improve the state of the iron trade. 





The Jron Age (New York, September 8) asserts 
that a Philadelphia mechanic has invented a sounding 
instrument which entirely does away with the use of 
the lead. He is in communication with the Navy 
Department, which keeps secret his name and the 
details of the invention, of which it is said that experts 


| coal to compete with English. 





think highly. The principle of the instrument is based 
upon the law of gravitation, the mechanism being 





influenced by terrestrial attraction, and indicating upon 
a scale its distance from the bottom of the sea. 





Advocating the imposition of a duty upon the impor- 
tation of foreign coal, La Houille (Paris, September 18) 
argues that such a duty is necessary to enable French 
If it were imposed this 
industry would increase, the value of the three millions of 
tons annually imported would be retained in the country, 
and France would not be dependent upon foreigners for so 
important.an article of consumption. The writer remarks 
that the closing of French markets to English coal 
would be a matter of very little importance to the latter 
country, and suggests that the extra cost of fuel which 
would result to French consumers would enable English 
manufacturers to compete with French finished goods 
for the production of which coal was required. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppLxesBRouGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
large attendance at the iron market, and a fair amount of 
business was done. Messrs. Connal and Co., the warrant 
storekeepers here, had a stock of 186,120 tons, which is a 
decrease of 377 tons on the previous Tuesday. Their 
Glasgow stock stands at 587,702 tons. Pig iron makers in 
the North of England now have their books fairly well 
filled with orders. There were numerous offers to buy 
No. 3 Cleveland pig for 42s. per ton, but makers declined 
to do business at less than 6d. per ton above that figure. 
The action of the Cleveland ironmasters in agreeing to 
reduce their total output 12$ per cent., the same as the 
Scotch makers, is exciting a good deal of attention. Up 
to the present time it has had the effect of raising the 
price of Cleveland and Scotch iron. It remains to be seen 
how the experiment of restriction by the masters will work 
out. 


The Finished Iron Trade.—Finished iron is dearer. 
Plate makers are asking 6/. 10s. per ton, and angles and 
bars are 2s. 6d. per ton dearer than they were last week 
All the mills and forges are well occupied, and expect to be 
kept busy for some time. 


Engineering and Shipbuilding.—On the northern rivers 
these industries continue very active. Some splendid 
vessels have recently been launched on the Tyne, Wear, 
and Tees, and at present there are being constructed a 
number of steamers which will rank amongst the finest 
now afloat. Marine engine builders are full of work and 
boiler builders have plenty to do. 


The Steel Trade in Cleveland.—Every week the steel 
trade shows signs of development in Cleveland. Messrs. 
Boleckow, Vanghan, and Co., of Middlesbrough, are still 
extending their Eston Works, although they have plant in 
operation which would enable them to turn out no fewer 
than 6000 tons of rails per week. The general manager of 
this great company’s works, Mr. E. Windsor Richards, is 
now in America visiting the iron and steel works there. 


The Coal and Coke Trades.—There is a fair amount of 
business being done in fuel, and prices are firm. Yester- 
day there was a meeting of colliery owners at Middles- 
brough to consider the advisability of reducing the produc- 
tion 10 per cent., as less fuel will be required owing to the 
ironmasters having agreed to restrict their output 12} per 
cent. A strong disposition to restrict was shown, but as 
neither Messrs. Pease nor Messrs. Bolckow, Vaughan, and 
Co., two of the largest coal and coke producers in the world, 
were represented, nothing definite was done. 





NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Morket.—There was an exceedingly 
strong market last Thursday morning, and a considerable 
business was done at 49s. 3d. to 49s. 10d., and back again 
to 49s. 6}d. cash. At the close of the forenoon market 
there were sellers at 49s. 64d. cash and buyers very near. 
The afternoon market was very fluctuating, with a large 
amount of business done at 49s. 9d. down to 48s. 104d. 
cash, then there was an improvement to 49s. 14d. cash 
and 49s. 3d. one month, sellers remaining over at the 
close at 49s. lid. cash. and buyers offering id. per ton 
lower. Friday’s market opened very strong, and con- 
tinued so to the close, a large business being done. The 
first price was 51s. cash, and from that point there was a 
steady advance to 51s. 14d., being an advance of 1s. 1d. from 
the closing price of “the previousafternoon. At the close 
of the forenoon market sellers were asking 51s, 9d., while 
buyers were offering 51s. 8d. The market was flat in the 
afternoon, and as the sellers predominated the quotations 
gave way. Business, after being done at 51s. 10d. cash 
and 5ls. 1ld. one month, went back to 51s. 1d. cash and 
51s. 2d. one month, closing with buyers there and sellers 
very near. Following the example of the Cleveland 
ironmasters it was resolved at a meeting of the Scotch 
ironmasters held on Friday to adopt the recommenda- 
tion of the Carlisle conference as to the reduction of 
the make ‘of pig iron to the extent of 12} per cent. for 
the six months commencing Ist October. The resolu- 
tion does not render it imperative that the furnaces repre- 
senting that reduction of make must actually be blown 
out, which is a somewhat expensive matter; but doubtless 
some of those which are most in need of repairs will be 
blown out, and others may possibly be turned on to the 
making of hematite pig-iron—the recommendation of the 
conference having regard only to common pigiron. The 
warrant market opened on Monday morning very ani- 
mated at 51s. 10}d. cash, 52s. sixteen days and one month, 
and at those quotations a very large amoant of business 
was done. Subsequently the prices slightly receded until 








51s. 8d. cash and 59s. 9d. one month were reached : 

they recovered again to 51s. 9d. cash and 5ls. 104d. mo 
month for buyers, and sellers very near, and there the 
market closed. Out of respect for the Tate President Garfield 
there was no market in the afternoon. Yesterday’s market 
was somewhat backward, and the prices, although not closing 
at the worst point, suffered a decline of 6d. per ton from the 
final quotation of the previous day.. There were transactions 
during the forenoon at from 51s. 10d. down to 51s. cash 
and 5ls. 4d. one month, the close of the market being 
buyers at 51s. cash and 51s. 4d. one month, and sellers 
asking 4d. more per ton. There was recovery in the after. 
noon from 5ls. to 51s. 4d. cash, and from 51s. 2d. to 
51s. 5d. one month; and at the close there were buyers 
offering 51s. 3d. cash and 51s. 44d. one month, and sellers 
holding out for lid. per ton higher. There was a strone 
market this forenoon, with a large business done at 51s. 4. 
to 51s. 8d. cash, also at 51s. 6d. to 51s. 9d. one month, the 
close being sellers at the higher quotations, and buyers 1d. 
per ton less. The afternoon market was steady, and a 
moderate business was done at 51s. 64d. to 51s. 5d. cash 
also at 51s. 7}d. to 51s. 6d. one month. At the close there 
were buyers at 51s. 7d. and sellers at 51s. 7}d. cash. Since 
the resolution of the Carlisle conference as to the reduction 
of the make of pig iron in Scotland and in the Cleveland 
district came to be regarded as certain of being carried 
out, there has been an immense volume of business done, 
huge quantities of pig iron having changed hands at 
almost every market. A sort of reaction, however, set 
in yesterday, and on many hands it is thought that 
the high prices reached on the preceding day will not 
again be reached for some time to come, unless 
by some “‘ forcing” applied to the market; still, it is 
impossible to say with certainty in what direction prices 
will move. The explanation of the large amount of business 
that has recently been reported is that a number of buyers 
have been brought out, and that the closing of the ‘* bear” 
account has been continued in the course of the week. 
Considerable quantities of iron have been purchased from 
the makers by merchants desirous of keeping themselves 
right which ever way the market may go when the present 
excitement has toned down. With a reduced make of some 
200,000 tons for the next six months, it is believed in some 
quarters that there is a great probability of the demand 
overtaking the supply, in which case prices will eventually 
be higher. Trade in the mean time, however, continues to 
be fairly active, and a good general business is being done. 
There is a moderately good demand for shipping iron. 
Makers’ prices are all considerably advanced. No doubt 
many people have been induced to supply future require- 
ments by the prospect of a diminished production; but 
there is still a desire to buy. Last week’s shipments 
amounted to 12,841 tons, as compared with 8072 tons in 
the corresponding week of last year. There are at present 
121 furnaces blowing, as against 82 a year ago. At the 
end of last week, Messrs. Connal and Co. had in keeping 
in the public warrant scores about 587,000 tons of pig iron. 


Aberdeen and the British Association.—At the late 
meeting of the British Association, at York, there was a 
great struggle as to which place should have the honour 
of receiving the Association in the year 1883. Oxford, 
Birmingham, Nottingham, Aberdeen, Southport, and 
Leicester were all supplicants through their respective 
deputations. The victory lay with Oxford, which will be 
the first place to receive the Association for the fourth 
time, but the city of Aberdeen is not going to remain con- 
tented with being worsted in the struggle for the much- 
coveted honour. There has only been one meeting held in 
the ‘‘ Granite City,’’ namely, in 1859, when the late Prince 
Consort was the President; and the general committee 
appointed to prosecute a claim for the meeting of 1883, 
have within the past few days held a meeting with the 
view of making that city the meeting-place for the Associ- 
ation in 1885, by which time it will be nine years from the 
time of the last meeting in Scotland. The meetings held 
north of the Tweed since that of Aberdeen in 1859 are as 
follows: Dundee, in 1867; Edinburgh, in 1871; and 
Glasgow, in 1876. 

The Forth Bridge Scheme.—The directors of the Forth 
Bridge Railway Company, along with the directors of the 
North British, Great Northern, North-Eastern Railway 
Companies—the guarantors—will on Friday visit the site 
of the proposed Forth Bridge. There is a talk of changing 
the line of communication with the north, and if the 
proposal should be adopted there will be an enormous 
saving of the distance to be travelled between Edinburgh 
and the north, and consequently of the time taken up by 
the journey. The proposal is that the line should run 
across Fife to Perth by Kinross, and that would constitute 
a route sufficiently direct to divert the north through 
traffic from the Caledonian system. Of course, the proposal 
would not interfere with the reconstruction of the Tay 
Bridge, which would still be essential for the north-eastern 
traffic. Last week Mr. W. H. Barlow, C.E., was engaged 
in taking soundings for the proposed structure, and it 
seems probable that the design which will be adopted will 
be that of a girder bridge. 


Trial of a New Dredger.—The Harbour Trustees of 
Ayr having recently purchased one of Priestman’s dredg- 
ing machines (Class C, to lift from 400 to 650 tons of 
material in ten hours), the apparatus was tried on Monday 
in presence of Provost Steele, chairman of the Harbour 
Trustees, and several other members of the Trust. The 
machine was found to do its work very satisfactorily, and 
it is likely to prove a great advantage to the harbour, 
especially in removing silt from the berths which cannot be 
reached by the old dredger, and in deepening the harbour 
generally. 








RusstaAn Leap..—Large deposits of lead have been dis- 
covered onthe Murman bank of the White Sea, in the 
Olonez district, Russia. 
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APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 
SEPTEMBER 26, 1881, 


In the Cases of Inventions communicated from Abroad 
the Names, &c., of the Communicators are given in 
Italics after the Applicants’ Names. 











4089 | 


4002 | 
4093 | 
4094 








| | 


4098 
, 4090 


4100 
4101 | 


4102 | 
| 4103 


4104 


4105 


4106 
4107 
4108 
4109 
4110 


| 4111 


| 4115 


2 


411 
4113 
4114 


Sept. 
24 
4116 
4117 


| 4118 


4119 


ra 
= 
© 
o 


4124 
4125 
4126 
4127 
4128 
4129 


4130 


4131 
Sept. 
2 


6 
4132 
4133 
4134 


4135 
4136 


Ncs. NAMES, & 

aLd OF APPLIC bans, ABBREVIATED TITLES, &c. 

Dates. 

1881 

Be me 

aus J. } a mm, Harpford, , Churns. 

4045 | J. 4 “Clasper. Oxford. | Light rowing boats. 

4016 | H. Defty and C. C. Utilising and condensing heat by 

| Braithwaite, Lon- combustion of coal, coke, gas, &c. 
don. (Complete specification). | 

4047 | M. Hilton, Parkside, | Treating a certain plant or veget- 

| Lane, able material, and applying the| 
fibre obtained therefrom, for)! 
spinning into yarn or thread, 
| cords, &c., and for manufacturing 
cloth, making felted fabrics, &c. 
4048 | J. Darling, Glasgow. Match-box. 
4019 + Sous 1, Notting- | Securing picks to their shafts. 
am. 

4050 | A. Martin, Woolwich. | Springs for doors, &c. 

4051 | E.R. Settle, Coventry. | Driving mechanism for velocipedes. | 

az | Lake. Aoome, Electrical alarm apparatus for | | 
tection of dwelling houses, 
from burglary 

4953 | W. Brown and W. | Revolving heals for boots and shoes. 
Peover, London. 

4054 | De Pass. Hunt, Concrete materials manufactured | 

ag blocks for paving and build- 
ing. 

405 —— W. Parker, | Comvination article of furniture. 

ondon. 

4956 | J. Erskine, Strabane, | Wet spinning frames. 
Ireland. 

4057 | Newton. Société | Production and employment of con- 
Universelle d'Elec- tinuous electric currents in rail- || 
tricité Tommasi, | Way carriages, steamboats, &c.. 

i | nd apparatus therefor. 

4058 | Lake. Henck, Electrical cables or lines for tele- | 
graphic, telephonic, and other! 
purposes. 

4059 | Lake. Barda Electrical bath apparatus to be 
used for the application of elec- 

| tricity to horses, &c. | 

4060 | Clark. De Katath. | Regulating the discharge of secon- 

| dary and other batteries. 

4061 | Lake. Judytski, Apparatus for the storage and de-| 

bent livery of volatile and inflammable || 

21 liquids. 

4062 Thompson. Zaz/, Apparatus for shredding sugar 
cane. 

483 | Clark. Foote Hair-pins. 

4064 J. Anderson, Moni- | mecuauism for lifting or digging 

2 fleth. potatoes or other root crops. 

465 W. White, Aberga- | Building walls soas to render them 
venny damp-proof and to increase their 

see strength. 

4066 | J. Carter, Belfast. Fancy boxes, 

4u67 | C. Horner, Halifax. Receptacles for coins of various 

. denominations. 

4068 | Haddan. Gouchez et | Carding machines. 

Compagnie. 
4069 | Thompson. Gary, Indicating apparatus or signals for 
: railway switches or points. 

4070 | Thompson. Gary, Indicating apparatus or signals for 

at railway switches or points. 

407i | T. Settemieg, Butter- | Manufacture of leno or gauze cloth. 

aw 

4072 | F. 7 Gatty, Accring- | Manufacture of coloured sized |) 
yarns. 

4073 | Reaaie. Blood, Show on for needles and other 
merc 

4074 | J. F. Wanner, London Ornamental fabric cquiientto to the 

BS manufacture of skirts, & 

4075 | J. Womersley, Nor- | Wooden boxes and machinery and 

wich, processes for manufacturing 
same. 

4076 | E. B. Burr, Wal- | Receptacles for holding cigarette 
thamstowe, and W. papers. 

T. Scott, Stratford. 

4077 | Sir C. H. Pennell, Aqpagetus for holding and con- 
—— Quay, Corn- tolling blind and other similar 
wa cords. 

478 | J. Retvie, Sunning- Alarm signals for railway carriages, 

bot dale, Staines, C. 

4079 | Edwards. Leinbrock. | Motive power apparatus actuated 
by horses or other animals. 

4080 | R. Pemberton, War- Straightening. punching, coiling, 

rington, or cutting into lengths metallic 

wire, more especially of the two- 

headed rail section, and machi- 

nery therefor; partly applicable 

| for punching long slots 1n other 
| . matters thau wire. 

4081 | J. Challender, Man- Safety valves for water-heating ap- 

| _ chester. paratus. 

4082 L. Shaw and P. T. Seam generator or other furnaces. 

| ae, Manches- 
4083 | W.. "Richards, Nor- Apparatus for measuring water. 
4084 | A. "Hodgkinson, Man- Racquets or rackets, 
i ¢ 
4985 | C.H. Murray, South- Apparatus for shaping and mould- 
| Wark. ing = m as making neon tiles, 
‘ &c., from plastic substances, 

4086 | | J. Atkinson, London. Gas engin 

4087 | J. H. Smiles, Stockton- Apparates 4 for cutting holes in metal 
on-Tees, plates. 

4088 | Newton, De Roussen Treatment of sewage and refuse 

matter and deposits. 








NAMES, &c. 
OF y APPLIOAnES, 


| 


| 


ABBREVIATED TITLES, &0. 





L. Spoesmene, West- 
minste: 


4091 J. em Camber- | 


J. , and E. T 
Boustield, Bedford. 

Brewer. 
Johnson, 


| 


| 


Brakes for railway and other car- 
riages or vehicles. 


4090 | W. Seaneers, Stepney. | Implement for cleansing floors, &c. 
oo -_ aes of steering or | 


guidin) 
| machinery for for “cutting and binding | 


corn crops. 


Delany and | Electric cables, 


F. P. Preston, J. + | Pumps. 


Prestige, and E,J 

Preston, De tford, 
E. e@ Russet, 
Anerley and J. A. 
Fowler, Deptford. 
ke. 
Jouanny. 


J. —— Penistone, 


| J. 1 Scholes, ae and apparatus for a 


Yor. 
W. ireland, Maccles- 


J. W. Janson, London. 


Bonneville. Cornillac. 
Baron de Liebhaber, 
Avallon (Yonune), 
France. 
A. Bedborough, West- 
minster. 
J. Hardinge, West- 
minster. 


A. J. Struthers, Ha- 
wick, N.B. 


Spondlin. Baumuiroll- 
spinnere tand Zuir- 
ner: et, 


J.E.Leeson,Oldham. Lamps for bicycles, &c., he and appa: || 


F. E. Fahrig, South- 
ampton. 
H. A. Davis, Lon- 
don. 
M. F. Rust, London. 
Lake. Bullard. 
T. H. Mann, London. 
J. ¥. ” meee Brad- 
J. * a West- 


minster. 
W. Rainbow, London. 


F. Dyer, London. 


J. W. Nottingham, 
London. 
G. Allix, London. 


Lepain- 


T. E. Heath, Penarth, 
South Wales. 
Groth. Praunegger. 


| Groth. Praunegger, 


H. Aron, Berlin. 

J. F. Harrison, Brad- 
ford. 

A. Chapman, Liver- | 
pool. 

Mills, Carpentier, 

Imray. Deprez and 
Carpentier, | 

J. Bastow, Bradford. 

W. C. Horne, Bexley. 

W.C. Horne, Bexley. 

C, J. Allport, London, 
and > Hollings, 
Salfor 

L. y i Wriht, Be:lton, 


and | | Chromatic printing machinery. 


| Boxes for carrying bottles. 


Steam boiler furnaces for the econo- 


misation of fuel and consumption | 


of smoke therein. 
Machinery for unhairing, fleshing, || 
aring, shaving, 

ides, skins, tt. 


Its. 
Process for manufacturing all kinds 


of beer. | 
Cleansing, polishing, colouring, dye- | 


ing buil 
S tee &., working and dye- 
marble and stone for same. 
Wintow sashes and frames. 


Combined cramp,  nail-driver, | 
punch, and gauge for use when 
ee flooring and other 

oar, 


Pulverising and treating diamondi- 
ferous * blue-ground,” and similar | 
ew matters, and apparatus) 


Method of winding thread on cop- 


os or spools, and mechanism || 


therefor. 


ratus connected there 
Dynamo-electric a 


aud setting || 


dings, tombs, andarticles | _ 


“ENGINEERING” ILLUSTRATED PATENT RECORD. 


Nos. 
Dates. 
Sept. 
26 
4187 











| 
| # 











NAMES, &. 
OF APPLIANES, 


R. Watson, Glasgow. 


A. M. Davis and H. 
des Forges, West- 


minster. 
T. 8. Webb, London. 


T. H. Blamires, Hud- 
dersfield. 
J. Wilby, Barnsley. 


C. F. Brodie, Aberdeen. 


Renals. Ateiger, 
J.N. Maskelyne, Lon- 
don. 


D. Mackie and J. C. 
Jopson, Birming- 


ham. 
G, Burt, Birmingham. 
| Lake. 
| Skerrett, Birming- 

ham. 


Strang, 


A. Getchell, Boston, 
Mass., U.S.A. 


| ABBREVIATED TITLES, &0, 


nes motive power by means 

of combustible gas or vapour, and 
apparatus therefor. 

Apparatus used in filling bottles or 
vessels with aerated or gaseous or 
other liquids. 

Coating and preservation of metals 
and metallic surfaces, applicable 
to treatment of other surfaces. 

Mules for spinning wool, cotton, and 
other fibres. 

Supplying ‘lamps with petroleum 
and other oil. 

Construction of wheels or pulleys. 

Production of embroidery. 

Apparatus for checking the receipt 
of money taken for the use of 
— water-closets and lava- 


Sockets for castors. 


} Beton of artificial fishing 


Roasting coffee, chicory, cocoa, and 
like substances. 

Joints or apparatus for suspending 
swing looking-g fan-lights, 
or ventilators, & 

' Treating copper. 


C, 





i GRANTS OF PROVISIONAL PROTECTION FOR SIX MONT BS. 
For Particulars, see Corresponding Numbers in Lists 


Applications for Patents, 
1.—Announced September 23. 























Umbrellas. 

Curtain rollers and parts connected | | 
therewith. 

Magazine and other firearms. | 


(Complete specification), 
nae cases, and 


Printing colours on fibres and | 


fibrous substances. 
Apparatus for tunnelling, shaft | 
sinking, and excavating. 
“er of and apparatus for raising 
al 


Pico a for drains and the! 


Drawing corks from bottles. 


Self- rae 7, self-emptying skeps | | 
e 
G. E. Absell, Kentish Apparatus for giving change for 


Laths: for venetian blinds. 


Mechanical cutting or divi of || 
strips of chenille. one 


Apparatus for driving bicycles and 


other velocipedes. 
— combination knife, fork, and || 


| 
1] 
| 

1] 


other like || 





Yee water and other | 


_Aplianoos for dutag e stoppering ! 
er 


tles and oth 
Ln At 4 of cath bottles or 
vessels for adapting them to said 
closing or stoppering appliances. 
Apparatus for operating switches, 
signals, and barriers on railways. 
Cues wool and other fibres, _ 
achinery therefor. 
Apparatus for condensing vapours | 


8, and| 


ng from the evaporation of | 


pony A or other liquors. 
| Fire alarm wire or indicator. 
| Distributing and regulating the 
transmission of electrical power. | 
| Apparatus for spinning, 4 
and preparing cotton, wool, 
silk, or other fibres. 
——— of pulp for cardboard 
r the like. 
Manufacture or treatment of lace 
curtains and similar articles. 


Opening asbestos and other fibrous 
mineral substances. 


ee of illuminating gas and 
apparatus therefor. 


E. W. *pimslie St. Method of altering and adjusting 


Loonard's-on-3 3a. 


G. H. Ellis, Lon¢ on. 
W. Truswell, 
field. 


Shef- 


as 


= angle of toilet looking-glasses, 
Shoes fo for warming and keeping feet 
Appliances for heating by steam. 





























| 
No. Name. No. Name. No. | Name. 
1881 1881 | 1881 | 
|| 4011  Hunt(Brown).j 4032 | Snow 4046 Defty and 
4023 Brandon | (Altman & Braithwaite, 
(Morley Sew- | «Pommer), 
ing Machine | 
Company). 
Il.—Announced September 27. 
No. Name. No, Name. No. Name. 
881 | 1881 1881 
3271 | McLaren, 3831 Crees, 3857 | Sueur. 
8453 | Brewer 3833 Lucas, 3859 | Angstrém, 
( Edison), 3835 Wilson, 3861 | Mosedale and 
| 3799 Crookes, 3839 Abel | Urry. 
3807. Gillman and (Godillot). | 3862 | Jobson. 
Spencer, 3841 Gardner. 3865 | Hope. 
3815 Simpson and] 3843 Peyton, 3869 | Whiteman 
Simpson, | 38145 Clark (Roettger & 
3817. Chapman. ie < De Bay). 
3819 Storer. 3871 | Harborow. 
3821 Fyfe and 3847 Wileinson &) 3873 | Rolfe. 
Main. Lister, 3877 | Fleming. 
3823 Wetter 8849 Archibald, 3881 | Luck, 
‘Cruveiller).| 3851 | Pettit. 3883 | Luck. 
3825 Stiff. 3855 Hollis. 3887 | Sparling. 
3827 | Abel 3889 | Davies, 
(Bukofzer). 








INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 


COMPLETE SPECIFICATIONS. 


For Particulars, see Corresponding Numbers in Lists of 


Applications for Patents. 


1881—4110 


Lake — sae 


NOTICES TO PROCZED, 


1,—Time for entering Opposition expires Friday, 
October 14, 1881. 





No. | 


1881 
2166 
2193 





2194 
2195 
2204 
2207 
2208 
2209 
2213 
2214 
2222 

















Name. No. 
1881 
Peters. 2223 
Engel 2229 
(Stuhr). 2231 
Leeming and | 2232 | 
Wilkinson. | 2239 | 
Warburton. 
Haddan 
(Kretsch- 2244 | 
mann). 2253 | 
Armstrong. | 
Davey and | 
Fabian. 2254 
Ticehurst, 
Samuel, 
Denham and | 2255 
Ellis. 2291 
McMillan, 














Name. No. Name. 
1881 

Kimberley. 22% | Pope. 

Ogden. 2340 | Turton and 

Wood. Aliibon, 

Brinsmead, | 2388 | Lake 

Alexander (Lachaise & 

(House and Tétevuide), 

Castle). 2423 | Lloyd Wise 
Lindley. (Grouven), 
Morgan- 2456 | Bottomley, 

Brown 2469 | Pieper 

(Koth). ( Briincker). 

| Wedekind 2748 | Cliffe and 

(Hoffman Ainley, 

& Dueberg)| 2759 | Coales, 
Hookham 30387 | Gooddy. 
Neil and 3540 | Thompson 

Corbett. 3805 | Humpage. 
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Il,—Time for entering Opposition expires Tuesday, 
October 18, 1881. 




















No. Name. No. Name No. Name. 
1881 1881 1881 | 
2005 Harvey. 2422 | Lake 3159 | Lake (Requa 
2252 James and (Jacquet) | & Lambert). 
Handley. Hinde. 3418 | Hooley. 
2259 Haddan Ludlow. 3534 | Brewer 
(Hansen), Bardsley. | (Schneider). 
Verity. 2532 | Gouraud 3557 | Brinsmead., 
Price (Delany & | 3582 | Winn. 
McCancee. Johnson). 3799 | Crookes, 
Palmer, 2541 | Fuller. 3943 | Wetter 
Field, 2658 | Roth. (Scharfberg) 
Firth, Firth, } 2715 | Thomas andj 3985 | Lake 
and Firth. White. (Harrington) 
2371 Annandale 2326 | Johnson andj 3995 | Bonneville 
2412 Cowan and Spon. (Cornilliac) 
Stuart, 2914 | Abel (//arras)] 4004 | Lake 
2961 | Beechey, (Livermore). 








PATENTS SEALED, 
I.—Sealed September 23, 1881. 









































Name. No. Name. No Name. 
1881 1881 
Hope 1385 | Clayton. 1500 | Frere 
Moscrop. 1402 | Kettle, 1587 | Young 
Arnold, 1414 | Rigby and 1678 | Riley 
Priestley and Mangnall. [| 1711 | Ramsay. 
Deighton, 1416 | Budenberg 2105 | Jeune. 
1347 | Midgley. (Budenberg | 2165 | Wolff. 
1353 “Ritson & Schaeffer) (Mollerup) 
( Ritson). 1446 | Kauffmann. | 2251 | Quick. 
359 | Spartali 1457 | Reeves. 2449 | Boys. 
1377 Sachs. 1475 | Dandy 2647 | Groth (Raub) 
1380 | Crowther. 1486 | Chadburn. 3057 ion 
3141 | Gillies. 
I1.—Sealed September 27, 1881. 
No. Name. No. Name. No Name. 
1881 1881 1881 
1366 Hagen and] 1458 Justice 1686 | Lake (Voa 
Akrigg. (Sedgwick & Portheim). 
1367 Wrigley Stuart Manu-] 1724 | Lake (Crane, 
(Miieller’. Jacturing Platts, and 
1386 | Crellin and Company). Howes). 
Rolfe. 1460 | Vaughan 1807 | Clark 
1388 _ Ewins and (The John- ( Aughes, 
Newman. ston Hartes- | Gregory, & 
1399 Matthews. ter Company) Howe) 
1400 Engel 1462 Wicks, 2182 | Hargreaves 
(Gaedike). 1479 Barlow. & Robinson 
1412 Scott and 1498 Kerr. 2235 | Sanders 
Akester. 1526 , Andrews. (Samuel). 
1418 Strang. 1539 Jackson. 2988 | Anders. 
1425 Mackintire. [| 1559 | Pumphrey. Sachs. 
1429 Turner and 1596 ; Reddie Thomson, 
Robertshaw. (Sed/aczek Lake 
1430 Farrell. & Wikniill) ( Wittamer). 
1431 Morgan- 1612 Priestley, $114 | Lake 
srown Priestley, (Scheider & 
(Schuerer). & Priestley Poizer) 
1435 Schdnheyder.| 1628 | Mineard and | 3206 | Lake 
1456 Beck (Bloné Crapper. (Osborne). 
Kratzen- 1647 Lawrence 323 Pitt (Ber- 
stein), ( Reckendor- land) 
Jer) 3283 | Pitt (Bear). 
3295 | Lawson. 


FINAL SPECIFICATIONS FILED. 

September 17, 1881. Nos. 1162, 1164, 1184, 1185, 1186, 1190, 1195, 
1196, 1223, 1226, 1231, 1242. 1336, 1502, 
all of the year 1881 

1206, 1210, 1211, 1216, 
all of the year 1881 

1224, 1235, 1240, 1247, 1267, 1305, 1312, 
1349, 1437, 1610, all of the year 1881. 

2% 1228, 1236, 1238, 1243, 1244, 1248, 

1282, 1284, 1309, 1531, 1354, 


1230, 1258, 1439, 





1251, 1252, 1257, 1261, 
274, 1276, 1277, 


383, 1441, all of the 


5 1250, 

1268, 1269, 1272, 12 
1287, 1301, 1303, 1 
year 1881 

1279, 1280, 
1297, 125 
1343, 1357, 
year 1881 








1283, 1236, 1289, 1291, 1296, 
8, 1300, 1394, 1322, 1325, 1327, 


1389, 1411, 1519, all of the 








PATENTS WHICH HAVE BECOME VOID. 
1.—Through Non-Payment of the Third Year's Stamp Duty of 501, 







































! 
No. | Name. No. Name, No. Name, 
1878 | 1878 | 1878 
3595 | Clark. 3629 | Hunt (Bilon).] 3655 | Smith. 
3597 | Payant. 2 | Barry, 4661 | Brooke. 
3603 | Stanford 3636 | Vero. 3662 Simpson. 
(Phillips. 3638 | Clark (Hast- | 3663 Lioyd Wise 
3605 | Stone. ings and (Bérard), 
3606 | Alexander | Goddard) 3664 Haddan 
(Zweig and | 3640 | Brading (Smith and 
Tischler). 3644 | Stanford Shipman). 
3607 | Gillespie and | (Stewart), | 3665 | Haddan 
Rae. 3648 | Lake (Ryder). 
3608 | Sorley. (Frank). 3666 | Haddan 
3609 | Lake (Pope), | 3650 | Greig, (Lay). 
3613 | Cameron. j Achilles, &] 3676 | Newton 
3617 | Bennett. | Lineham, (Hosmer) 
3619 | Cooper. Mecham, 3677 | Clark (Pea- 
3622 | Smith. Dean, cock and 
8623 | Beru & Cor. | 3654 3utt, Zook). 
I1.—Through Non-Payment of the Seventh Year's Stamp 
Duty of 100i. 
No. Name. No. Name. No. Name, 
1874 1874 1874 
3116 | Dorn. 3147 | Canning, 3156  Werdermann. 
3122 | Standen. Homfray, 3171 | Hyatt. 
3124 | Wibberley. and Joel, 3179 | Keats. 
3126 | Gardner 3148 | Morgap- 3183 | Atwood 
(Bollmann). Brown (Townsend), 
3137 | Winder, (Hansen). 
3139 | Barrow. 








NOTICE OF APPLICATION FOR LEAVE TO FILE DISCLAI MER 
AND MEMORANDUM OF ALTERATION. 

3978, dated October 27, 1877. B. Mills, Middlesex. (Trails). 
Manufacture of bricks or block of fuel from coal dust or other 
fuel materials and machinery therefor. Notice has been given 
that the assignee of the Patent has applied for leave to file a 
Disclaimer and Memorandum of Alteration. Notice of opposition 
must be left at the office of the Solicitor-General, No. 3, Harcourt 
Buildings, Temple, within ten days from September 27. 





ABSTRACTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING SEPTEMBER 24, 1881. 

Abstracts marked with a * relate to applications not proceeded 
with. The number of Views given in the Specification Drawings 
is stated in each case after the price; where none are mentioned 
the Specification is not Illustrated. 

Where Inventions are communicated from abroad, the Names &c., of the 
Communicators are given in italics 

Copies of Specifications may be obtained at 38, Cursitor-street, Chancery- 
lane, E.C., either personally, or by letter, enclosing amount of price 
and postage, and addressed to Mx. H. READER LACK. 


1876. 

1171. Heating and Pickling Metal Plates; R. J. 
Hutchings, Treforest, Glamorgan. [i¢.)—The dis- 
claiming clause before the claims is amplified to make its mean- 
ing more plain. (Disclaimer and memorandum of alteration, 
August 10, 1881). 


272. Purification of Gas and Utilisation of Bye 
Products, &c.: R. W. Wallace and C. F. Claus, Lon- 
don, (4¢.)}—The latter part of the title and all the claims except 
the first are struck out. (Disclaimer and memorandum of alteration. 
August 20, 1881). 


2362. Purification of Gas, &c.: R. W. Wallace 
and C. F, Claus, London. The words ‘and the utilisattion 
of the bye products by the manufacture of secondary products 
therefrom” are struck out of the title, and the first, third, fourth, 
fifth, and sixth claims are dropped. (Disclaimer and memorandum 
of alteration, August 20,1881). 


1877. 


878. 

2131. Manufacture of Elastic Web: W. E. Jeffer- 
son, Leicester. (4¢.)]— What is still claimed is the manufacture 
of elastic fabrics in which the face is formed by terry loops of face 
warp and the back by terry loops of back warp, and in which the 
back warps have the same motionsas the front warps but reversed, 
and injwhich the face warps are tied in by both the front and back 
wefts while the back warps are tied in by the back weft only. 
(Disclaimer and memorandum of alteration. August 20, 1881). 


1880. 

4008. Steam Apparatus for Warming and Venti- 
lating Houses, &c.: G. Jennings, Stangate, Surrey. 
(6d. 3 Figs ]—A cluster of vertical tubes are arranged within a 
casing. Air enters the projecting lower ends of the tubes and 





PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50’. HAS BEEN PAID AND REGISTERED. 




















No, Name. No Name. No. Name. 
1878 1878 1878 
3261 | Gardner. 38317 ‘Gregg. 3806 | Wilson and 
3714 Rose 3761 Colton Wilson. 
4026 Kearsley & (Svedberg). | 3784 | Brewer 
Whitworth] 3782 Hudson (Trodchon). 
3742 Edmonds 3812 Daglish and | 3786 | Faull. 
(McCor- Lawrence. | 3788 | Merry. 
mick). 4017 | Abel 3796 | Lilley. 
3769 Lake (Langen), 3801 | Bright. 
(Chambers). 3829 | Cutler 








PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
DUTY OF 100/. HAS BEEN PAID AND REGISTERED. 

















No, Name. No. Name. No. Name. 
187 4 1874 1874 
3250 | Clark (d'Ar- | 3264 | McNaught, 3306 | Berryman. 
lincourt). McNaught] 3263 | Maclean. 
3241 Kyle. and 3310 | Andrew, 


McNaught. 








passes through them, being heated in its passage by steam which 

enters the casing, and surrounds them. The tubes project above 

the top of the casing which forms a pan to contain water, which 

also becomes heated and moistens the hot air. (October 2, 1880). 
1881. 

295. Refrigerating Ap atus J. G ne, 
London. (2d.}—The air is cooled by an arrangement resembling 
a surface condenser on its way from the compressing to the cold 
air cylinder. The receiver and the cold air cylinder are placed in 
a box filled by the cold air. The inlet and outlet valves of the 
compression cylinder are piston valves. (Void, the patentee having 
neglected to file a specification. January 22, 1881), 


385. Chronographs: J. H. Johnson, London. 
(A. L. Strasburger, Chaux-de-Fonds, France). (2d.)—\s to render it 
possible to set the hand of the chronograph in motion or stop it 
instantaneously at any given point of the dial, or to return it to 
zero at will with great facility. Inthe absence of drawings the 
details cannot be clearly understood. (Void, the patentee having 
neglected to file a specification. (January 28, 1881). 


475. Apparatus for Cleaning and Rolling-up 
ts: P. Jensen, London. (Meyer, Langfelder, and 
Hammerschiag, Vienna). (6d, 5 Figs.)—The carpet is clamped to 
a jointed endless belt that can be passed round a series of rolls. 
It is then brushed, beaten with elastic rods, subjected toa blast 
“ air, and finally rolled up without creasing. (February 4, 
881). 
544. Appliances for Consolidation and Work- 


ing of Metals, &c.: D. Adamson, Dukinfield. [éd. 
13 Figs.}—Describes improved apphances forming a self-contained 


desired to work and consolidate metals and other substances, In 
the illustration dis a steam cylinder with a heavy piston carrying 
a die g, shaped to form a manhole cover and acting with the 
female die A. The presses are applicadle to consolidating ingots 
and also pressing seeds, &c. They are made to act as steam 








hammers to a certain extent, and the pistons may be as much as 
8 ft. to 14 ft. in diameter and 100 tons in weight. Several modif- 
cations are described. (February 9, 1881). 


573. Sqpessees for Correctly Transcribing 
Musical Compositions: A. Hodgson, Paris. 
{ls. 3% Figs.|—The object of the invention is to give a printed record 
of the music played upon a piano. The record shows (1) the 
melody ; (2) the time; (3) the intonation; (4) the beat; (5) the 
value of the note; (6) the value of the rests; (7) the key; (8) the 
accidentals ; (9) the rigorous value of appoggiaturas, The instru- 
ment comprises an upright piano, a printing apparatus, and a 
noting apparatus. (February 10, 1881). 

575. Absorbent ‘Fabric: R. H. Smithett, Hen- 
grove, Kent. (4/.)—Spun and woven from asbestos, (Feb- 
ruary 10, 1881). 

577. Compound Marine Steam Engines: A. C. 
Kirk, Glasgow. ([8d. 8 Figs.}—The high pressure steam is 
first used in cylinder 11, it is farther expanded in the cylinder 12 
and finally in the two cylinders 13, 13, three stages or expansions 

















being employed. In a modification two intermediate cylinders 
are employed, one over each lower-pressure cylinder, and the high- 
pressure cylinder is placed between such cylinders. (February 10, 
1881). 


587. Hydraulic Cranes, &c.: F. W. Walker, 
Leeds. [8¢. 7 Figs.)—Firstly, the invention is for a manner of 
reeving the chain in a hydraulic crane, whereby the effective lifting 
power may be doubled at will. This is effected by allowing the 
ram to pull at a double bight as in a double-sheaved pulley block 
or at a single bight as in a snatchblock. Secondly, an ingot 
crane is made according to the drawing, where the water from 
the accumulator acting upon the annular area of the ram } just 





balances the weight of the crane. The lifting of the load is effected 
by the small rams g'g'. Thirdly, in an improved pressure water 
admission and draw-off valve, the valve proper is held to its seat 
notwithstanding the full pressure beneath it operating on a part of 
the area, by a suitably reduced pressure maintained within the 
valve chamber and operating on the larger area at the back of the 
valve. (February 10, 1881), 


589. Mangling and Wringing Machine: N. Tup- 
holme, Sheffield. [6¢. 15 Figs.}—The object of the invention 
is to make the domestic washing machine less inconvenient by 
combining it with an ordinary table. When not required for use 
it can be turned down under the table top or lowered by racks and 
pinions. (February 10, 1881). 

591, Adjustable Table: W. R. Lake, London. 
(A. F. Mauchain, Geneva), [6d. 11 Figs.)—The top can be adjusted 
toany angle like a board-school desk. The pillar is carried ina 
socket and rests on springs. (February 10,1831). 


607. Telegraphic or Telephonic Apparatus: P. 
M. Justice, London. (/. V. Af. Bartelous, Brussels). (1s. 4¢. 





machine whereby direct steam pressure is brought to bear upon a 
large area of piston combined with a small percussive force if 





27 Figs.)}—Comprises a system of telegraphic or telephonic ex- 
changes whereby by aid of three wires any number of subscribers 
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may be put in communicsiion in succession without their messages 
being made public. The description of this invention occupies ten 
pages of letter-press and five sheets of drawings, and cannot 
well be compressed within the limitsofanabstract. (February 11, 
1881). 
6ll. Brewing, &c.: W. W. Davenport, Birming- 
(6d, 3 Figs.)—Is for obtaining an automatic circulation of 
the wort. The mash tun has a perforated false bottum, and into 
the space between the bottom and false bottom open @ number of 
tubes connected with a central vertical pipe passing nearly to the top 
of the tun, where it is provided with a telescopic tube perforated at 
its upperend. The pipes may be placed in a suitable reservoir for 
containing water heated by any means, and by reason of the 
heat the wort will be caused to automatically circulate from the tun 
through the pipes and back again, (February 12, 1881). 


615. Machines for Tentering Fabrics: J. Ash- 
worth, Rochdale. [1s. 4¢. 31 Figs.)—This invention re- 
Jates to the various appliances that go to make up a tentering 
machine. It is described under thirteen heads, some of which are 
subdivided, and it is illustrated with nine sheets of drawings. | It is 
impossible to explain such a voluminous specification within the 
limits of an abstract. (February 14, 1881). 


620. Apparatus for Aiding the Packing of Sugar, 
&o., in Casks, &c.: A. and J. D. Scott, Greenock. 
(10d. 11 Figs).—Has for object to render more thorough the pack- 
ing of sugar, &c., in casks by subjecting the latter to a compound 
shaking motion brought about by a series of vertical upward and 
downward motions, combined with or succeeded by one or more 








side tilts or angular falls. The cask is placed on the table A 
standing over the vertical levers cc, which are brought from 
time to time by the rod dand crank disc E under anid past the 
rollers a4 a, momentarily raising and suddenly dropping the table. 
The wedge piece d3 engaging with the projection a? gives an 
angular motion to the table. Four modifications are described. 
(February 14, 1881). 

622. Coast Defences: T. R. Timby, Nyack, New 
York, U.S.A. [l0d. 13 Figs.)—The object is to construct a fort 
that can avoid the enemy’s fire as far as possible, To this end the 
guns arecarried in a turret that not only rotates on its centre, but 
which has also a motion of translation upon ways by which it can 
retire behind a permanent shot-proof mole, or can partly sheiter 
itself so that it is only exposed to the fire of the particular vessel 
against which it is operating. In some cases two moles are 
employed for greater security. The fort is further provided with 
machinery for straining chains across the river which it guards. 
(February 14, 1881). 


631. Continuous and Automatic Railway Brake 
Apparatus, &c.: W. Lloyd Wise, Westminster. 
(J. #, Carpenter, Berlin), (8d. 14 Figs}—(1) For closing the 
entrance brake hose pipes simultaneously with the uncoupling 
thereof, and vice versa, there is provided in each part a hollow 
plug X, having a projection &£ and a series of orifices ii i in combi- 
nation with a seat w, all so arranged that the projection & engages 
with the corresponding projection of the opposite plug in such a 
manner that by the simple turning of the coupling in uniting the 
same, the plug and its seat are brought into correspondence, 
making a free passage from pipe to pipe, and vice versa. (2) 
The rubber hose is secured to the coupling by means of au 
outside nozzle a divided into segments and forced down on to the 
hose. (3) When there is a single train pipe down the centre of 
the carriage the ho-e pipe can be connected on either side of the 
screw coupiing. To this end there is clamped to it a guide whose 
eye runs along a rail on the under side of the carriage, and can be 
dropped into a depression at either end to retain it, (4) A control 
valve is described so designed as to permit a ready escape of air 











in putting on the brake, and a slow inflow of air from the receiver 
in taking off the brakes. (5) The illustration shows a compressing 
pump having besides the air valves only two moving parts, a 
double main piston and a double valve piston. Steam is admitted 
at A, and enters the valve chamber at each end of the cylinder at 
fi’, In the position shown in the drawing, the steam entering ati 
and coming between the first and second rings of the valve piston d, 
has at the same time ent ance to the main cylinder A by the 
passage K. Supposing the piston C to be at the right-hand end 
of the cylinder, the entering steam will force it in the direction of 
the arrow, whereby the passage / will become uncovered, and 
steam will enter by it to the chamber n, and at the same time by 
the slit s to the chamber o, and the valve d will be balanced. At 
the other end of the cylinder the valve isin the reverse position, the 
Steam entering at i being confined between the first and second 
rings of the piston, while the passage &' being in communication 
with the exhaust through p', and n' and o' in communication with 
the main cylinder by passages /! and m!. When the piston C 
passes the outlet m', steam enters, and drives the valve to the 
other end of its travel, thus reversing the flow of steam and the 
pump. (February 14, 1881). 


635. Apparatus for Securing Tubes in Steam 
Boilers and Condensers, &c.; W. Tully, London. 
isd. 14 Figs.)—Isfor improvements on Patent No. 4273 of 1879. 





ais the casing of the apparatus and }a chamber at the front end 
of the same; ¢ the mandrel, and dd segments forming a split 








collar; e eare the rollers. The mandrel] is moved endwise bya 
screw. the head of which only, provided with a ‘* tommy hole,” is 
seen; g is the lever, A the pawl, and ithe ratchet wheel, In large 
tubes the apparatus is driven through a pinion and spur wheels ; 
in some cases also it is the mandrel that is driven, Four modifica- 
pera are described, one adapted for very small tubes. (February 15, 
1881), 


638. Bicycles, &c.: J.H. Palmer, Aston, Birming- 
ham. [éd. 8 Figs.)—The steering handle and the trailing whee 
are connected to the frame by springs, so that the vibration of the 
wheels is not communicated to the rider's hands or body. (Feb- 
ruary 15, 1881), 


644. Apparatus for Heating, Lighting, Cooling, 
and Ventilating: G, D. Pritchett, Bishop's Stort- 
ford. (6d. 22 Figs.)—Consists mainly of modifications to and 
improvements on Patent 1613 of 1880, but applies also to lighting 
and heating by oil, gas, or other sources of light and heat. 
(February 13, 1881). 


648. Securing the Handles of Cross-Cut Saws, 
&c.: A.J.and R.F. Drury, Sheffield. (6d. 8 Figs.}—The 
handle is saw-gated to embrace the blade. The two parts of it 
are clamped firmly together upon the blade by ferrules which lie 
in holes or slots cut out of the blade, and into which ferrules, 
projecting at each side of the blade, the handle is forced as it is 
pushed down into its place. (February 15, 1881). 


649. Governors of Steam Engines, &c.: R. 
Schmitz Werotte, London. [lid 10 Figs.j—Is for 
improvements in Patent No, 943 of 1879 for cataract governors, 
the pumps that supply the cataract being in this case arranged 
with their axes radial to a centre round which they revolve. 
The illustrations show one of several forms of the invention, 
Fig. 1 being a plan partly in section; and Fig. 2 showing two 
longitudinal half sections taken respectively in lines A B and 
C D of Fig.1. aaare the pump barrels formed in the metal disc b; 
c is a pulley secured on an extension of the disc b; d a fixed coned 
centre around which the disc rotates, and in which are formed 
suction passage and chamber e and delivery passage and chamber 
J. The pistons are each connected by a pin A to two arms g 
pivotted totwo discs, rings or straps i y, which rotate on similar 
fixed portions of the apparatus, and have their centres eccen- 








tric to the centre of the pump disc. The eccentric discs are 
connected to the pump discs by means of connecting discs 
& Ll fitting into recesses formed in the pump disc so as to rotate 
therein, and having pins 2%! connected to the eccentric discs 
iand j, and passing through the connecting discs eccentrically 
to their centres according to the length of stroke of the pistons. 
The teeth shown in dotted lines in Fig. 1 reppresent an alter- 
native method of driving. As the pump disc is rotated the 
pistons passing the suction chamber draw in liquid which they 
force out atthe other side of their circular course into the outlet 
chamber. The pump is applicable to other purposes besides 
governing engines. The invention includes a method of loading, in 
such governors, the hydraulic ram by springs, fitted with an 
adjustable compensating arrangement for keeping the load on 
said ram uniform at all points of the stroke through the inter- 
vention of a shiftingfulcrum. (February 15, 1881). 


652. Friction Apparatus for Communicating 
Rotary Motion from one Shaft to another: J. 
Walter, London. [td. 10 Figs.J—/ is the driving shaft, and 
& the driven shaft. The motion is transmitted from the cone g to 





the cone n, by the intermediate pulley r, which can be traversed 
along its shaft by the lever u to vary the speed of &. (February 15, 
1881), 


653. Stoves for Heating, Lighting, and Ventilat- 
ing: W.A.G. Schonheyder, Londo {ls, 2d. 16 Figs.) 
—Comprises stoves with a base having an air supply from the 
outer atmosphere, an exit into a flue, an opening into the room, 
and a reversing valve, these parts being so combined that in one 
position of the valve the fresh air passes from the supply into the 
base and thence into the stove, whence it issues into the room, 
from which the vitiated air escapes into the base and thence 
through the exit to the chimney, while in another position of the 
valve the air supply enters the room directly from the base, the 
vitiated air escaying through the body of the stove to the exit, 
(February 15, 1881). 

655. Armoured Vessels, &c.: J. H. Johnson, 
London. (\. B. Clark, Philadelphia, U.S.A.) [8d. 24 Figs.)— 
The inventor says it bas been conclusively proved that it is 
impracticable to stop projectiles, and accordingly he describes and 








illustrates several forms of defences constructed to deflect the shots 
sent against them. The drawing gives a section through a ship 
with convex armoured deck and a double convex,turret. (February 
15, 1881), 

656. Umbrellas and Parasols: J. Jarman 
Sambrook, Birmingham, [6¢. 3 Figs.)—Illustrates anew 
form of runner joint, (February 15, 1881). 





and J. | 


660. Sizing Machines: E. and S. Tweedale, Ac- 
crington. [6d. 12 Figs.)}—According to this invention rollers 
employed for pressing the warp as wound on to the finished beam 
are made in two lengths mounted upon a shaft, one length being 
fixed and the other movable on the axis, The point of contact 
between the two portions of the roller is oblique or inclined, like 
portions of two screw threads, so that the frictional contact be- 
tween the roller and yarn causes the parts of the rollers 
to diverge, like the two parts of a saw tooth coupling driven the 
wrong way, and so to fill the whole length of the beam between 
the flanges. (February 16, 1881). 


665. Securing the Teeth of Rakes: P. 
Wexford. (6d.)—The invention has reference to Bs ym 4 
tumbler horse rakes, and is for the purpose of making every alter- 
nate tooth easily removable, so that the same implement may be 
used either asa rake or a gatherer. Each permanent tooth is 
passed as usual through the barrel by a keyhole slot, in which the 
tooth stands in the round part and the wedge or cotter in the slot. 
The removable teeth have larger holes provided for them, and 
have collars shrunk on to them with a projection on one side, and 
a longitudinal key groove at the other. In fixing them the pro- 
jection passes through the slotted part of the keyhole into the 
barrel, when itis turned round to prevent its escape and the wedge 
or cotter is driven into the slot engaging at the same time with the 
keyway. (February 16, 1881). 


668. Bicycles, &c.: H. J. Swindley, Kensington. 
(6d. 6 Figs.)—Claims (1) the use of a central — 80 counlenan as 
toafford a bearing surface through the neck, at the same time that 
there is a bearing surface at the top and bottom of the neck; (2) 
the. use of a split coned nut in combination with an outer bearing 
surface to clamp a pin passing through the nut; (3) a new method 
of fixing the step, (February 16, 1881). 


672. Looms: E. Jackson, Bradford. [6d. 2 Figs.J— 
The ordinary sand roller is dispensed with and the cloth wound 
directly on to the cloth beam, which is driven through a train of 
gearing by an eccentric pawl which engages with the periphery of 
a friction wheel, taking the place of the usual paw] and ratchet feed 
arrangement, D is the friction wheel driven by the eccentric 





pawl K on the lever J. This lever is worked by the connecting 
rod J, slotted lever G, connecting rod F, and slotted bracket F' on 
the lay sword. As the diameter of the cloth beam E increases, 
the rojler N is raised, lifting by the chain P! the stud and weighted 
terminator H of the rod J in the lever G, thereby diminishing the 
throw of the eccentric paw! and maintaining the take-up constant, 
M is the holding back pawl. (February 16, 1881). 


673. Safety Valves for Boilers: J. D, Adams, 
London, (4d. 3 Figs.j}—Is for domestic boilers and hot water 
apparatus, The invention consists in the use of the air chamber 








B to prevent escape of water through the valve from the shock 
resulting from the sudden closing of the draw-off cock. The 
hydrostatic pressure of the water forces it into the lower part of 
the chamber, (February 16, 1881), 


675. Supporting and Holding Automatic Brake 
Hose Couplings, &c.: W. S. Paterson, London. 
(64. 3 Figs.]}—Consists of a peculiarly shaped appliance provided 
with an eye or eyes which can be slipped over and take a bearing 
on a draw hook or lamp iron of a railway vehicle, and having 
a recess in which hose couplings may be fixed for examination 
and repair, (February 16, 1881). 


679. Tricycles and Bicycles: J. Harrington, 
London. [6d 9% Figs.)—The neck pin is formed with one or 
two grooves, like a thrust bearing, to fit correspondingly shaped 
bearings formed on the head, which is made in halves. (Feb- 
ruary 16, 1881). 


680. Hermetically Securing the Heads, Covers, 
or Lids of various Vessels: N. Thompson, Brook- 
lyn, U.S.A. [6d. 5 Figs.) —The vessel has an internal flange 
upon which the lid drops. Above the flange, in the wall of the 
vessel, are lugs in which are centred levers which can be brought 
to bear on the lid, and can be secured to lugs on the opposite side 
of the vessel. (February 16, 1881). 


682. Apparatus for Cutting Paper and other 
Materials tor Manufacture of Hats: S. Wilde, 
Hyde, and J. Carter, Stalybridge, Cheshire. |‘. 
5 Figs.}-—-Yo cut elliptical hat crowns, sheeis of paper to the 
thickness of one or two inches are placed on the face-plate of an 
oval turning lathe. They are compressed between the plate and a 
template forced up by the poppet screw, and are cut to shape by a 
tool in a slide rest. (February 17, 1831). 


685. Securing Tyres to Wheels: D. M. Yeomans, 
London, [(d. 4 Figs.)—The securing is effected by forming 
the contact surface of the rim with the tyre, or portions thereof, 
oval or eccentric, or by forming the contact surface of the tyre 
and of the rim with the securing clips, eccentric. In the illustra- 
tion a portion of the rim of the wheel and of the tyre is shown 
eccentric to the other portion at d ¢, the extreme point of eccen- 
tricity being at d while the eccentric surface merges in the cylin- 
drical surface at e. When there is any tendency of the tyre to slip 
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round a circular wedging action takes place which insures the 
tightness of the tyre. (Febraary 17, 1831). 


| 
687. Machinery for Dressing Flour, Middlings, 
&c.: T. F. Hindand R. Lund, Preston. [tid. 2 figs.)— 
The bearers of centrifugal dressing reels, instead of being mounted | 
in one uniform direction, are arranged in varying directions, those 
nearest the supply end being at a greater angle relatively to the , 
axis than the others, the object being to more equally distribute 
the work to be performed. (February 17, 1881). 


690. Apparatus for Steaming Textile Fabrics: 
J. Parkinson, west Leigh, cashire. [4d 3 Figs.) 
—The fabric is drawn through a box filled with steam in imme- 
diate proximity, but not in contact, with steam chests by which 
the free steam is kept dry. (February 17, 1881). 


693. Submarine or Subaqueous Boats or Vessels: 
T. Nordenfelt, London. (3d. 15 figs.|—The vessels are 
provided with engines and boilers, the latter being so arranged 
that after the water has been heated by the combustion of fuel its 
furnace may be closed gas tight. and the steam from the heated 
water used to drive the engines whilst the vessel is submerged. 
The sinking apparatus consists of screws set on vertical axes. | 
Two “automatically acting longitudinal stability rudders,” con- 
trolled by a plumb weight, direct the ship's head, so that she lies 
in a horizontal plane, (February 17, 1831) 


697. Rotating Slide Valves: P. Brotherhood, 
London, [6d 12 Figs.)—The valve illustrated is designed for 
a three-cylinder engine baving three passages a arranged 
uniformly around the valve box. The valve vis in the form of a 
hollow cylindrical ring divided into two parts s and d by partitions 
v: s opens through s' to the inside of the ringand d opens through 
ad‘ to the outside, From the cavity s there are openings s* through 
both sides of the ring and from cavity d like openings d*. Through 
the cheeks cc are openings c* c? communicating in each case with 
one of the cylinder passages a4. The working fluid from 8 flows 
to the cavity s2, and thence through s! enters the cavity s of the 








valve. When by the rotation of the valve the side openings d' 
pass over a pair of the openings c* c*, the fluid flows by one of the 
passages a to one of the cylinders, The interior of the ring com- 
municates by two side passages D' D' with a discharge pipe 
When by the rotation of the vaive the side openings d3 pass over 
a pair of the openings ctc*, then one of the cyl nders exhausts into 
the cavity d, thence through the middle space within the slide and 
by the passages D' D'to the discharge pipe. The rotation of 
the valve is effected by two carrier arms 6+. The throttle valve 
Rt is controlled by the governor, which consists of two weights gg 
sliding in radial slots in a rotating casting against the pressure of 
a spring g*. The specification describes several modifications. in 
one of which the cut-off is made adjustable by fixing the driver 
arms to 4 boss engaging with helical grooves in the shaft, which 
is movable endwise. (February 17, 1881). 


699. Machinery for Digging and Separating 
Potatoes: R.A. Clark, Liverpool. [6¢. 2 Figs.j— 
Comprises (1) a pivotted scoop or plough; (2) a continuation of 
this scoop in the form of a trough with a perforated bottom; 
(3) yoke and journals; (4) @ revolving riddle; (5) the frame; 
(6) shafts and outer frame ; (7) slide to stop the end of riddle when 
desired ; (8) steel brushes to clean the riddle ; and (9) other details 
(February 17, 1881). 


700. Trough or Multiple Water-Closets: H. B. 


Scott and H. V. R. Read, Westminster. (1d. 3 Figs.)— 
‘The trough has a weir at one end to retain the contents until 
driven out by a periodic automatic flushing arrangement. 


sucked out from time to time when the water overflows the bend 
of the syphon. (February 17, 1881). 


702. Floor Cramps: G. Butler. Chiswick, Middle- 
sex. (6d. 10 Figs).—The appliance is self-crampivg to the joists 
and self-releas ng therefrom when a lever or paw! is removed by 
hand or foot. The invention consists in pivotting to the main 
strap a fork from one end only, that the fork may partake of an 
eccentric action from the pivot directly any back action of the 
main strap commences, such ae pushing a floorboard close into 
contact with another. The main strap has slots ia which a cramp- 
ing bar may be moved by a lever and pawl. The stop pawl is fur- 
nished with a footplate by which it can be released. (Feb.uary 18 
1831). 


704. Machinery for the Manufacture of Corks: 
F. Des Vceux, London. (Z. Gaston, Castres, France). (6d. 
11 F#igs.}—The cork, previously cut into blocks, is first forced from 
a hopper through a hollow rotating cutting die to cut it into 
evylinders, and is then passed on to the finishing machine. Both 
@ »paratus are described at length. (February 18, 1881). 

709. Concrete or Cement Pipes: J. W. suster 


and M. Dale, London. (Part/y communicated by C. 
Berthelet, Milwaukie, U.S.A.) (6d. 6 Figs.}—(1) Pipe is made in 





one continuous length by a machine which is placed in the trench 
preparei for the pipe, the said machine consisting of a cylinder 


Or the | 
trough may be provided with a syphon by which the contents are | 


hand lever, caused to emerge around a flexible core in the form of 
pipe. A special binding mortar is referred to. (2) Consists in 
using, in making pipes, a combination of expanding and con- 
=e clamps with a metal case and core. (February 18, 
881), 


713. Oil Cans or Oil Feeders: L. Field, Birming- 
ham. [6d¢. 9 Figs.)—The valve is placed near the delivery end 
of the spout, so that little oil can run to waste after the valve is 
closed. In spurting oil cans the valve is placed at the extreme 
end of the nozzle, and opens outwards when the can is squeezed 
(February 18, 1881). 

714. Sawing Machines: S.W. Worssam, London. 
(6d. 7 Figs.)—Relates to horizontal machines with two or more 
saws, whereby two or more cuts are given during one traverse of 
a piece of timber through the machine. The saws are operated by 
a double throw crank, and can be raised or lowered independently of 
one another. (February 18, 1881). 

721. Lining of Steam Engine Cylinders: E. R. 


Allfrey, Deptford. [6d 4 figs.)—The illustration shows 
the method of connecting liners to cylinders, A is the liner 





surrounded by a steam space H, and attached to the cylinder B by 
the flexible corrugated ring C. By this mode of attachment the 
liner is free to contract and expand endwise independently of the 
cylinder. (February 19, 1881). 

722. Rotary Engines: E. A. Brydges, Berlin. 
(R. Lehman, Berlin). (8d. 12 Figs.)—The invention has reference 
chiefly to the details of the engine, such as the slides, the springs, 
the stuffing bores, &c. The general design does not appear to 
presert any features of novelty. (February 19, 1881). 


726.* Binding Letters, Papers, &c., into Volumes: 
B. J. B. Mills, London. (1 Societé Depoir Lefovre, Paris). 
(4d. 5 Figs.J}—Consists of two backs or covers provided with 
eyelets and tape, &c. (February 19, 1881) 


732. Magnetic Fire Annihilator: W. Walker, 
New Wortley, Yorks. (4d. 1” Figs.}—Claims the use tor 
extinguishing fires, of water that has been acted upon by magnets 
placed in the cistern or pipes through which it flows, (february 
21, 1881). 

_ 733. Gauges for Signals: W. R. Oswald, London. 
(6d. 8 Figs }—Is for producing at a distance from steam, vacuum, 
and other gauges, visible or audible, or visible and audible. signals 
when the indices of said gauges exceed the limits of variation in 
either direction for which the gauges are adjusted, by causing the 
completion or breaking of an electric circuit containing signalling 











apparatus. B B' are two electric terminals separated by a distance 
representing the limits of deviation allowed to the stéam pressure 
ina boiler. By means of the slots CC and screws C' C! these 
terminals can be fixed at different parts of the dial. If the hand 
be connected to one pole of the battery and the terminals to the 
other, the circuit will be established, and the signalling instra- 
ment sounded whenever the two touch. (February 21, 1881). 


742. Compound Brake Apparatus: W.J. Adams, 
London. [(d¢. 5 Figs.j—Relates to means for operating auto 








matically the brake apparatus fitted to a train of carriages, and 
the brake apparatus applied to the engine of such train when the 





which mortir is fed, and which is, by a piston, moved by a 


into 


engine is fitted with a steam brake and the carriages are fitted 





with pneumatic brakes, Fig. 1 shows an apparatus applicable 
when the carriage brakes ure put in action by destroying the 
vacuum in the train pipe, the parts being shown as they stand 
when the brakes are off. As soon, however, as the vacuum in the 
pipes is destroyed, air is admitted to the under side of the piston 
¢, which is in equilibrium, closing its small internal valve and 
raising it to the position C, and lifting at the same time the lever 
G into the dotted attitade, The lever G raises the cylindrical 
valve B and the steam valve a‘ into their dotted positions, and 
admits steam from the boiler past the valve a' to the chamber B, 
and thence by a pipe (not shown) to the steam brake apparatus on 
theengine. The steam at the same time passes through a central 
opening b', in the valve 6, to the top of the valve, and as soon as 
the pressure in the steam brake cylinder exceeds a given amount 
the piston 6 will be forced down, and close the opening a?, so that 
pressure corresponding to that of the pneumatic apparatus will be 
given in the steam cylinder. When the vacuum is restored the 
piston ¢ will fall, carry down the lever G, allow the steam valve a! 
to close and exhaust the brake cylinjer through the chamber B to 
theexhaust F. Fig. 2 shows a simpler arrangement, in which the 
steam valve Bis no longer held up when the vacuum above the 
diaphragm C is destroyed. (February 21, 1831). 


743. Compound Steam Engines: H. H. Lake, 
London. (J. W. Chisholm, Brooklyn, U.S.A) (6d. 5 Figs.) ~ 
Relates to three-cylinder engines. In one arrangement the two 
high-pressure cylinders are in line, their pistons being carried by 
oue rod connected to a crank on the main shaft separate from the 
crank of the low-pressure cylinder. Both high-pressure cylinders 
receive steam alternately on one side only of their pistons, and 
alternately exhaust from both sides of their pistons into the low- 
pressure cylinder. (February 21, 1881), 


744. Door Chains or Door Fastenings: H. 
Skerrett, Sparkbrook, Birmingham. [tid » Figs.)— 
The fastening conaists of a long slotted jink secured by a chain to 
the door frame, and of a nicked stud fixed on the door, the link 
sliding on the stud as the chain ordinarily slides in a slotted fixing 
(February 21, 1881), 


746. Barometers, &c.: F.H. F. Engel, Hamburg. 
(J. D. Moller, Wedel, Prussia). (6d. 5 Figs.j—The rise and fall of 
the diaphragm forces a quick-threaded screw through a nut ou 
the index fluger, and so rotates the latter, (February 21, 1881). 


751.* Treatment of Roots and Fruits to Produce 
a Substitute tor Coffee: R. Stone, London. (2u.)— 
Cabbages, turnips, &c., are squeezed and ground in conjuuction 
with fruits, and the combination is roasted. (February 22, 1881) 


752.* Lamp Chimney: F. J. Costa, London. (2) 
—A metal chimney passes through a vessel and serves to boil the 
contents, (February 22, 1881), 


753. Bicycles: G. W. Ash, Southsea. [6/. 8 Fiys) 
—The saddle springs are made of two members forming a bow 
like a Carriage spriog. The spoon brake is fixed at the bottom of 
a vertical rack actuated by a pinion on the steering handle. (Feb- 
ruary 22, 1881). 


754. Bicycles, &c.: G. Singer, Coventry, and A. 
W. metcalte, Clifton. (64. 19 figs.)}—(1) The vibration of 
the springs is deadened by interposing india-rubber between the 
spring and the framework. (2) The saddle is supported by spiral 
springs of a conicalshape arranged so that each coil may enter the 
coil below, and thus not raise the saddle to an undue height from 
the backbone. (3) The bearings of velocipedes are set in slides 
along which they can move against a spring. (February 22, 1881). 


755. Boxes or Bushes of Carriage Axles; J. 
Grice, Birmingham. [7 /igs.}—The axie-box is made 
with an outer or front collar solid with it, and with an inner or 
back collar screwed on it. The fixed collar is large enough to 
admit a washer of considerable width. In putting the axle-box 
into the stock of the wheel itis inserted from the front side, and 
fixed by screwing the inner separable collar on the inner end of 
the axle-box, (February 22, 1581) 


756. Manufacture of Knitted or Looped Fabrics: 
J. Booth, Ovenden, near Halifax. [iid 4 Fiys.)—le- 
lates (1) to manufacturing a fabric on circular or “ French trame” 
knitting machinery by using woollen (felting) yarn for the body 
of the fabric and worsted or long fibred (unfelting) yarn for the 
face, and afterwards fulling or felting the fabric, (2) To a wheel 
to be used in lieu of the ordinary plugging wheel, and in which the 
stems of the blades are dispensed with. (February 22, 1881) 


757. Apparatus for Pumping Water and Air, 
&c.: W. Anderson and W. Airy, Westminster. 
féd. 5 Figs.|—Is based on the application of the screw shown iu 
the illustration, and which was illustrated and described by us in 





Fig.1. 
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the Patent Record on the issue of the specification (No 2851 of 
1880) for pumping water and air. For pumping air the screw is 
driven in the reverse direction to that in which it is driven for 
pumping water, with the result that it carries down air through the 
water and discharges it at the lower end into the receiver e¢ placed 
there to collect it, in a state of compression due to the depth of 
the water. The screw consists of the core, the thread, and the 





envelope, the thread being formed by an annulus of sheet metal 
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— 
cut through radially and then wound upon a core, so that the 
inner edge of the annulus may meet the core along as ira! line, 
and make with it obtuse and acute angles. Fig. 2 shows the 
method of suspending the screw from an upper pivot; 6 is part of 
the screw core, aa bridge,ca pin incapable of rotation, but able 
to shift laterally; c# is the bulb which carries the weight of the 
screw, dan oil chamber, f/frollers. (February 22, 1881). 


759. Removing and Preventing Incrustation 
in Boilers: W. P. Thompson, London. (J. Sallemand, 
Paris). {44.}—The salts employed are the nitrates, carbonates, 
chloridrates, acetates, and saccharates of potassium, sodium, 
ammonium, or barium, also the cyanides, simple or double, of iron 
and potassium, and prussiate of potash. Also double chlor‘des of 
zinc and ammonium or barium, (February 23, 1881). 


761. Compounds for Treating or Purifying Iron 
or Steel: W.P. Thompson, London. (4. //, Siegfried, 
Selin’s Grove, Penn., U.S.A,, and T. H, Purdy, Sanbury, Penn., U.S.A.) 
'4d.]—The object is to eliminate sulphur and phosphorus from iron 
and steel, and consists essentially in combining with the metal, 
while in a molten condition, carbonate of soda and sulphate of 
copper in certain proportions, and also in using in addition to the 
said compound, when desirable. chloride of sodium, sulphate of 
iron, sa) ammonia. oxide of manganese, and nitrate of potassa. 
The process can be carried out in an ordinary ladle, or in the 
Bessemer or Siemens apparatas: One formula is sulphate of 
copper, 1 lb.; carbonate of soda, 1 Ib.; chloride of sodium, 4 Ib. ; 
sulphate ‘of iron, 1 !b.; sal ammonia, 1 lb ; oxide of manganese, 
11b.; nitrate of potassa, 1 ib. Four ounces of the above compound 
are added to each hundred pounds of iron. (February 23, 1881). 


762.° Yard Measures, &c.: J. Darling, Glasgow. 
[2d.)—A lever carryiog a pawl is depressed each time the appli- 
ance is used and acutuates a counting wheel by which a record is 
kept of the number of yards measured (February 23, 1881). 


763. Apparatus for Pressing, Smoothing, and 
Finishing Garments, &c.: J. and J. C. Buckley, 
Leeds. (6d. 3 Figs.)}—The garments are passed between a 
travelling table and a heated roller. (February 23, 1881). 


764.* Dobbies for Looms: . A. Carr, Man- 
chester. [2d¢.)— For cloths that contain alternately plain and 
figured portions, the lags for these portions are arranged alter- 
nately in a chain, which revolves over a barrel that turns through 
the width of two lags at each motion. From this it follows that a 
short chain will serve to weave the same figured pattern several 
times, and that when plain cloth is required it is only necessary to 
make a half motion of the barrel by throwing in a second ratchet 
and paw! set half a tooth behind the other, to bring the plain lags 
into operation. (February 23, 1881). 


765.° Galleries or Holders for Gas and Lamp 
Globes and Shades: F.S. Willoughby. Stockport. 
(2d.] — A spring bolt is substituted for the ordinary screw em- 
ployed to secure the globe. (February 23, 1881). 


766.* Apparatus for Purifying Middlings and 
other Grain: J. 8S. Sutcliffe, Bacup. (24) — The 
coarse middlings are fed on to an inclined and oscillating sieve, 
and the finer portions pass through on to a plane surface and are 
discharged into a hopper which communicates with the upper part 
of a vertical cylinder, at the top of which is mounted a fan, draw- 
ing air from the bottom or sides, and driving it and the light offal 
down @ suitable outlet. The middlings fall through the cylinder, 
their fall being broken by a series of fan-like beaters on a central 
vertical shaft, which keep the middlings in suspension while the 
light portions are drawn away. (February 23,1881). 

767. Steam Boilers: T. Joicey, Gateshead-on- 
Tyne. (6d. 7 Figs.) —The feature of novelty is the construction 
of boiler flues and furnaces formed of truncated cones joined 














B and B' are two such cones, 
Two modifica- 


together at their smaller diameters 
H H are water tubes, C fire tubes, F a return flue, 
tionsare shown. (February 23, 1831). 


769. Apparatus for Cooking and Heating: H. 
Lecornu, Caen, France. [{(6d. 7 Figs.j—The pot, pan, or 
oven, is first made hot on the fire,and is then removed or covered 
with a non-conducting hood to cook the food, (February 23, 1881). 


771.* Securing, Tightening, and Adjusting the 
Saws oft Timber Frames, &c.: S. Bastow, Leeds. 
(2d]~—In the absence of drawings this arrangement cannot be 
understood, (February 23, 1881). 


772. Railway Buffers: J. W. Howard, London. 
{6d, 7 Figs.j}—Abutting against a shoulder inside the buffer case is 
a }--piece, through the hollow shank of which the diminished end 
of the buffer spindle is while hot caused to pass,and is bent over 
to forma flange or rim. Several modifications are described, as 
also the application of the invention to box or hollow plunger 
buffers, (February 23, 1881). 


774.* Electric Lamps: J. Fyfe, London. [2d.)—Is 
a differential lamp. The solenoids are connccted to the carbons 
by wires, so that they may be placed out of the way of the light. 
(February 23, 1881). 


775. Applying Opera and Field Glasses as Photo- 
graphic Apparatus: C.D. Abel, London, (A. Loiseau 
and J, B. Germeuil-Bonnaud, Paris, (6d. 9 Figs.}—The obj-ct 
glasses are made readily removable, so that they may be replaced, 
one with ground glass for focussing and the other with a dark slide 
for photographing. (February 23, 1881). 


776.* Presses for Colour Printing: W. R. Lake, 
London. (£. &. Wéich, Cambridge, Mass,, U.S.A.) [4d.]—Relates 
to printing presses employing a series of forme inking rollers 
adapted to rise and fall, and supported by grooved tracks on 
the bed of the press, the grooved tracks being arranged 
to permit cach roller to fall uponthe forme only when a parti- 
cular portion of the forme comes under it, and at all other 
times to hold the rollers up against the rollers that supply them 
with ink. In the absence of drawings the improvements cannot 
be well understood. (February 23, 1881). 


779. Steam Presses for Finishing Lace, &c.: J. 
P. Cox, Nottingham. [id. 2 Figs.)—The goods are 
pressed between steam chests. The lower one is forced toward 
the upper one, which is supported on springs, by eccentrics, The 








amount of pressure is adjusted by the tension put on the springs 
by a screw and handwheel. (February 24, 1881). 


780.* Apparatus for Working Drain Ploughs: 
G. Bull, Lower Shuckburgh, Warwick. (27.) -The 
horses draw at a rope connected to a windlass, to another and 
slower moving part of which the plough chain is attached. (Feb- 
ruary 24, 1881). 

782.* Tobacco Pipes: C. H. Lewis, London. [2¢.) 
The bowl is open top and bottom, and has a removable plug at 
each end. The stem enters near the upperend. (February 24, 
1881). 


783. Electrical Conductors: J. Perry and W. E. 
Ayrton, London, (87. 23 Figs.]—Is designed to supply a means 
of thoroughly insulating the conductor that supplies the current to 
electrically driven trains. To this end the train does not make 
direct contact with the main conductor, but with short successive 
lengths of a secondary conductor that is put in communication 
with the main conductor as the train passes over it, The main 
conductor is insulated in any well-known manner, as by india- 
rubber coverings, or is carried upon posts and insulators, and is 
connected to the secondary conductors by branch wires, In 
the drawing A B is a copper rod in short lengths fastened to cor- 
rugated steel discs D D upon ebonite ring E E. The ring is secured 
to a cast-iron box carried on the sleeper. The rod and disc have 
sufficient elasticity that two or more of the latter are simulta- 
neously depressed by an insulating collecting brush or roller 
carried on one or all the carriages of the train. thereby bringing 
the stud E into contact with the stad G, which is electrically con- 
nected by the covered wire H to the main conductor. By this 














arrangement leakage from wet and dirt is confined to the length 
of rod depressed by the train. Several modifications of this part 
of the invention are described. A somewhat similar arrangement 
may be employed to give the signalmen graphic indications of the 
progress of a tram driven by steam or electricity. A main con- 
ductor, in which flows a continuous current, is put to earth by the 
contacts such as E and G, its resistance constantly diminishing 
or increasing as the train progresses. In the cabin is a galvanoscope 
which points out on a diagram a position corresponding to the 
resistance in circuit and consequently to the distance of the train 
from the cabin. Further, the specification, which is very long, 
describes an absolute block system in accordance with which a 
train on entering a blocked section of the line is, independent of 
any action on the part of the driver or guard, deprived of all 
motive power and powerfully braked. (February 24, 1831). 


784.* Automatic Measuring Cocks: W. J. C. 
Joughin, Walthamstow. ([2d.)—A turbine wheel and 
counting mechanism is combined with the cock. (February 24, 
1881). 


785. Covering Wire for Electrical Purposes: 
W. E. Ayrton. London. (4¢]—The conductor is formed 
of a wire warp interwoven with a non-conducting weft or a non- 
conducting weft woven with a wire warp. The web is applicable, 
among other things, to resistance coils, galvanometers, electro- 
magnets, condensers, artificial submarine cables. (Febraary 24, 
1881). 


787. Vulcanising Articles or Fabrics of India- 
Rubber: T. Rowley, Manchester. (4d )]—The goods 
containing or covered with free sulphur are vulcanised in an 
atmosphere of steam and ammonia, (February 24, 1881), 


788.* Combined Land Rolland Manure and Seed 
Distributor: C. T. Tulley. Martley, Worcester. 
(2¢ }—There is combined with the roll a rotary seed distributor. 
(February 24, 1881). 


791. Children’s Cots: E. A. Brydges, Berlin. (C. 
Schmidt, Berlin). (6d. 4 Figs,}—The child is laid on its back, and 
a hinged cover is brought over it in such a way that it carnot fall 
out of bed, and that it cannot get its armsinto bed. (February 24, 
1881). 


792. Electric Lamps, &c.: P. Jensen, London. 
(T, A, Edison, Menlo Park, N, J.,U.8.A.) (6d, 1 Fig.]—Relates to 
80 arranging incandescence lamps that the total resistance on any 
one circuit is constant, whether it contains one, two, or more 
lamps, This is effected by increasing the density and conduct- 
ing power of the carbons correspondingly, without increasing 
their radiating surface. (February 24, 1881). 


793. Preparation ofthe Composition used in the 
Manufacture of Oilcloths, &c.: W. Ayrton, 
Ormskirk. ([4d¢.)—Claims (1) ths use in the preparation of the 
composition of silicate of alumina and carbonaceous matters 
obtained in admixture from bituminous and other aluminous 
schists or shales. (2) The use of naturally coloured silicate of 
alumina as the basis of the composition, (February 24, 1881), 


794. Boat Davits and Disengaging Gear for 
Ships’ boats: R. Burdes, Sunderland. [6d 8 Figs.) 
—The davits are hinged just above the decx, and the lowering of 
the boat is effected by turning the davits about their hinges 
until they project horizontally from the ship. They are lowered 
and supported by struts, the bottom ends of which are stepped 
on nuts working on vertical screws on the ship's sides. 
As the screws are rotated the struts gradually descend and 
allow of the rotation of the davits about their hinges. 
Both ends of the boat are simultaneously disengaged by one 
handle connected tv a rod running from end to end of the boat. 
(February 24, 1881). 


797. Life Buoys: R. Whitby, Greenwich. [éd. 
7 Figs.j—A metallic cellular buoy carries a seat and foot chain. It 
has two large portfire lights attached and three hand lights in 
addition to a whistle and a flag. (February 24, 1881), 


798.* Gas’ Engines: R. Ord, Devizes. [2d]—Has 
for object to render more certain the tiring of the charge in engines 
in which it is not compressed, As the specification does not 
include drawings it is difficult to understand the arrangements 
employed. (February 24, 1881). 

799.* Gas Engine: J. Graddon, Forest Hill, 
Kent. ([2d.)—The slide valve is placed ‘‘on the top of the 
cylinder cover,” and is operated by gearing. (February 24, 1881). 





800. Blasting Compound: B. J. B. Mills, London. 
(J. Anders, Pilsen, Bohemia). (4d.])—The formula of the ** diaspon- 
gelatine” is nitro-glycerine 92 to 95 parts; slightly nitrated wood 
cellulose or “‘ collodion wool,” 5 to 7 parts; alcohol, 0,5 to 2 parts 
(February 24, 1881). 

801. Blasting Compound: B. J.B. Mills, London. 
(J. Anders, Pilsen, Bohemia). (44).—The ingredients are slightly 
nitrated wood cellulose or “ collodion wool,” 0.5 to 3 parts; nitro- 
glycerine, 47 to 63 parts; nitrate of soda, 23 to 33 parts; wood 
cellalose deprived of grease, 8 to 18 parts; sulphur, 3 to 4 parts 
(February 24, 1831). 


804. Preparation of Coffee with Dandelion, &c.: 
E. and J. Williams, Swansea. [4d4.)—The coffee during 
roasting is damped with extract of dandelion. (February 25, 1881). 


805. Crayons, Pencils, and Writing Chalk: W. 
Cc. Horne, Bexley, Kent, (4¢.]—Crayons that will leave 
luminous marks are made from a phosphorescent powder, such as 
is the basis of Balmain’s luminous paint, and a vehicle such as 
soap and gum. The ingredients are mixed together, moulded and 
baked. (February 25, 1881). 


807. Aerial, Submarine,and other Navigation: 
F. Wirth. Frankfort, (2. Goehrung, Stuttgart, Germany). 
(6d, 8 Figs.]—Describes a method of propulsion in air or water 
by the alternate expan-ion and folding together of rotating blades 
or vanes produced by alternately diverging and converging arms 
on discs having an angular position toeach other. (February 25, 


1881), 
8l1l. Gas Engines: W.B. Haigh and J. Nuttall, 
Oldham. (8d. 22 Figs..—When the piston moves past the 


ports nn in the wall of the cylinder, the exhaust fan a draws out 
the products of combustion, and at the same time draws in gas 
and air, On the return stroke the mixture is compressed and at 
the proper moment exploded, an impulse being thus received at 
each revolution. The gas supply valve g is so arranged that it is 
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closed by the governors, both when the speed is too great and 
when the engine is stopped. r is an equilibrium relief valve con- 
trolled by the governor, which, when no gas is received, opens and 
prevents the compression from taking place. Two modifications 
are described and the details of the valves and igniting appliances 
are explained, (February 25, 1881). 

812.* Lubricators: J. Lumb, Elland, Yorks. (2d) 
—The oil is expelled by the pressure of steam acting upon a piston 
orplunger. (February 25, 1881). 


813.* Means for Fastening Brooches, Solitaires, 
&c.: T, T. Powell, Harrogate. (2d.)—The pin is received 
in a sliding cap secured bya bolt. (February 25,1831), 


814.* Treating the Nitrous or Nitric Ether De- 
rivatives of Sugar: J.M. A. L. Bonneville, Paris. 
(2d.])—Sugar treated in nitric and sulphuric acids, after the manner 
of gan-cotton, gives to vegetable fibres great power of combining 
with dyes and also briliiancy and lustre. It increases the bulk 
and finish of silk, and further is useful as a sabstitute for collodion 
and varnish, (February 25, 1881). 


815.* Manufacture of Garden Rakes: F. Parkes, 
Birmingham. (2¢,]—Relates to details of construction. (Feb- 
ruary 25, 1881). 

816." 


Crane, Portable, or Traction Engines: J 
Backhouse, Whitchurch, Hants. [2¢.)—The chimney 
of the engine is utilised as a crane post for the support of a tele- 
scopic jib. (February 25, 1881). 

817.* Labels and Label Protectors: E. Wright 


Sydenham, Kent. (2¢.)—Che labels are protected by a case 
of metal and glass, (February 25, 1881). 


818. Substitute for Coffee: S. T. Francis, Lon- 
don. (2d.)—Made from roasted raisias and meal. (February 25 
1881). 

819. Connecting the Ends of Railways: R. P 
Wil 8s, Westminster. (2d.)—The fishplates have pro- 
jections taking into notches in the raiis. (February 25, 1881). 


820. Apparatus for Testing Milk: F Wirth, 
Frankfort. (/. Heeren, Hanover, Germany). [4d. 4 Figs.J— 
The milk is spread out in a thin film and its tint is compared with 
an index or scale of colours. (February 25, 1881). 


821. Apparatus for Indicating the Illuminating 
Power ot Gas: T. 1 horp, Whitefield, and R. Tasker, 
Prestwich, Lanc. [éd. 3 Figs.]— tis stated that the inven- 
tion is based on the assumption that “to maintain a flame ata 
given height for a certain time the quantity of gas will vary as the 
illuminating power of the gas varies.” (’) In the apparatus the 
supply is regulated to give a flame of a certain length, and the 
candle power is read off from the position ofa floating valve in 
the current. (February 26, 1881). 


823.* Construction and Glazing of Windows and 
Sashes: B.C.Cross, Dewsbury. (2d.)—The panes are set 
in rebates in the sash and secured by strips of wood screwed on to 
them. (February 26, 1881). 

825.* Feeding Wool. &c., to Scribbling and Card- 
ing Machinery: W. Cliffe and T. E. Ainley, Golcar, 
Yorks. (2d.)—\Is for improvements on Evansand King’s feeding 
mechanism. (February 26, 1881). 


826. Tobacco Pouches: J. Burbridge, Totten- 








ham, Middlesex. [6d. 6 Figs.]—Describes the manufacture 
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of moulded pouches with side and central pockets. (February 26,] 966. Manufacture of Chlorine: W. Weldon, | against the guides and cause the cage to gradually stop. The 
1881). Rugatow, Surrey. {4d.]—First, a portion # as — residue y sae is — by 2 comutan ete. which by special disposition 

wri hi . of the fourth operation described below, and which contains | drops when the rope breaks and acts upon levers which c 
London. (1. Hall, Yew! i or by Cs.4.), thd. on See peroxide of manganese and manganese protoxide, is dissolved in | wedges to rise and press against the guides. (June 27, 1881). ” 


type-writers of that class in which the types are carried on a plate 
made movable so as te bring any required letter into alignment 
with any desired point upon the’ paper, and has for object to 
simplify and cheapen such machines. It consists primarily of a 
movable type forme impelled by suitable mechanism over an inking 
plate to bring any given letter opposite a hole in the plate, and in 
the combination of a bedplate for sustaining the paper with an 
inking plate provided with an inking pad and with an opening for 
the admission of one of the types with a type forme in which the 
separate types are adapted to be depressed independently and with 
a plunger directly above the opening in the inking plate, whereby a 
letter is brought into position and pressed upon the paper. It also 
comprises many details of construction too elaborate for descrip- 
tion here. (February 26, 1881). 

828." Treating Horn Shavings: F. Wirth, Frank- 
fort. (C. Zincte, Hamburg. Germany). [2d.]—The shavings are 
soaked first in boracic acid, and next in arsenious acid and 
eee acid, and are consolidated by pressure. (February 26, 

881). 


832.* Firestove Screen Frames: 
London. (2d)}—The frame has solid feet 
(February 26, 1881). 

836. Joining Leather Belting: B. J. Gibney, 
Nottingham, [id 4 Figs.}—Une end of the leather is cut 
to V shape, and the other end is recessed to receive it, so that 
they fit or interlock, ‘They are secured by sewing with a waxed 


G. F. Phillips, 
and tubular sides, 


end. (February 28, 1881). 
838* Tramcars and Road Carriages: A. 
Shakery, London. (J. de Canterac, Madrid), (2d. —‘The 


vehicle has two sets of leading wheels, one flanged and one plain. 
Either set can be brought into use as it is required to run oa the 
road or the rails, (February 28, 1881). 


840. Materials for Construction of Internal, 
Parts ofCupolas Retorts, Stoves, Furnaces, and 
Fireplaces: G. B. D. Cooke, Colomen‘y, Denbigh. 
{4¢.]—Such parts are to be formed of unburnt blocks of silica or 
silica and lime moulded under great pressure. (February 28, 
1831). 


843. Cards and Magnetic Needles for Mariners’ 
Compasses: H. J. Haddan, London. (/. Lewis, and F. 
A. Brown, Mass,, U.S.A.) (6d. 1 Fig.J}—The needle is tapering at 
its poles and rectangular between them, and is slotted in its body 
between the poles and the pivotal needle. To prevent the needle 
being disturbed by local attractions there is combined with the 
card a series of J magnets, arranged with their axes in lines 
radiating from the centre of the card, and with the north pole 
of each magnet towards the south pole of the needle. (February 
28, 1881). 


844.* Galvanic Batteries: F. Wirth, Frankfort. 
(EZ. M. Reiniger, Erlangen), (2d.}—Relates to the form of the cells. 
(February 28, 1881). 


845.* Lubricating Compound: F. H. F. Engel, 
Hamburg. (Lehmkuhi and Wechsler, Hamburg). (2d.}—Suet, 
water, potash, and mirban oil. (February 28, 1881). 


849. Bituminous Cements and Compositions 
for Paving; J. H. Johnson. London. (/. J. de Smedt 
and W. J. Twining, Washington, U.S.A.) ([(4d.)—To prevent the 
gradual oxidation of the paving the coal tar products of which it 
is formed are previously oxidised with permanganate of potash, 
picric acid, or such-like substances, (February 28, 1881. 

852.* Fastening for Bracelets, &c.: G. W. Daw- 
son, gham. (2d.)—Comprises sliding plates and 
catches. February 28, 1881). 


853. Apparatus for Lighting Railway Carriages, 
&c.: J. F. Shallis and T. C. J. Thomas, London. 
{6d. 4 Figs.}—Describes a method of lighting the interior of a 
railway carriage by a lamp carried outside thereof, the light of 

















which is reflected or refracted into the carriage. C C! are two 
compartments, on the roof of which is the lamp D. The light 
escapes from a metallic chimney through two parabolic reflecting 
chambers F F', and along the passages B B' to the reflectors G G', 
by which it is thrown downwards. The invention also includes a 
ventilating lamp top. (February 28, 1881), 


854. Powder or Composition for Extinguish- 
ing Fire and Preventing it from Rekindling: C. 
Tuchmann,London, (/. Schambeck, Munich, Bavaria). (2d) 
—Salt, alum, silicate of soda and carbonate of soda. (February 28, 
1881). 


899. Valves or Regulators for Fluids: W. 
Wright, Plymouth. [6¢. 3 Figs.)—Relates to ball valves. 
A tube is connected to the valve seating, in which tube slides a 
smaller one attached at its lower end to the ball and closing at its 
top against the valve seating. A spring is arranged within the 
annu'ar space between the tubes and aids in keeping the valve 
closed. (March 2, 1881). 


964. Manufacture of Chlorine: W. Weldon, 
Burstow, Surrey. ([4¢.]-— What is regarded as constituting 
the invention is (1) mixing with manganite of magnesium the 
residual solution resulting from the manufacture of chlorine by 
the treatment of aqueous hydrochloric acid, of another portion of 
manganite of magnesium after the said solution has been suitably 
concentrated by evaporation, and forming the said mixture into 
smail masses, such that when they are charged into suitable appa- 
ratus, air sent into that apparatus may be capable of passing 
through interstices, (2) Obtaining free chlorine from the chlorides 
of the said residual solution by heating the small masses of a 
mixture of those chlorides with manganite of magnesium formed 
as just said in the presence of acurrentof air. (March 7, 1881). 


965. Manufacture of Chlorine: W. Weldon, 
Burstow, Surrey. (4¢)]—First, a portion of the solid residue 
of the fourth operation described below, and called manganite of 
calcium is dissolved in aqueous hydrochloric acid, giving rise to an 
evolution of chlorine gas, and producing at the same time chloride 
of manganese and chloride of calcium. Second, the aforesaid 
residual solution is evaporated to a high degree of concentration, 
Third, the residual solution after concentration is mixed with man« 
ganite of calcium, and made into sma)! masses. Fourth, these 
masses are heated in a currentof air. The oxygen transforms 


the chlorides into manganite of calcium, driving off the chlorine. 
The product is used partly for a, repetition of the first process, 
and partly for arepetition of the fourth process, 


(March 7, 1881), 


aqueous hydrochloric acid. The reaction produces chlorine gas 
and a residual solution of chlorine of manganese. Second, the 
residual solution is concentrated by evaporation. Third, the con- 
centrated solution is mixed with manganite of manganese from 
the third operation and made into small masses. Fourth, these 
masses are heated in acurrent of air, The oxygen reacts on the 
chloride of manganese in them, and transforms it into manganite 
of manganese, driving off the chlorine. At the end of the process 
the masses are manganite of manganese, and are used for the 
first and thirdoperations. (March 7, 1881). 


967. Manufacture of Hydrochloric Acid and 
Chlorine: W. Weldon, Burstow, Surrey. [4d.)—The 
invention consists in obtaining either vapour of hydrochloric acid 
only or a mixture of such vapour and free chlorine from chloride 
of magnesium by mixing a solution of the said chloride suitably 
concentrated with either magnesia or with oxide of iron, and 
heating the resulting mixture in a current of air, or product of 
combustion, or in combination of one of these and steam. 
(March 7, 1881). 


970. Submarine and Safety Mining Lamp: F. 
Foster and H. A. Fleuss, London. [(d. 3 Figs.)—A 
cylinder of lime is heated in a spirit lamp urged by compressed 
oxygen. The products of combustion pass through a vessel of 
water before they escape. (March 7, 1881), 


989. Fastenings for Bracelets, &c.: E. F. Griffin, 
Birmingham. [6¢. 31 Figs.}—Comprises two sliding hooked 
bolts. (March 8, 1881). 


1056. Manufacture of Artificial Flowers: W. 
Spence, London. (W. Hagelberg, Berlin). (6d. 9 Figs )j— 
Describes the stamping, pressing, and uniting of the parts. 
(March 11, 1881), 


1074. Gas Engines: E. Benier and A. Lamart, 
Beaumetz, France. [6¢. 4 Figs.)—The cylinder is sur- 
rounded with a water jacket in which areair tubes i. The heat of 
the water causes a constant circulation of air through these tabes 
and so keeps the temperature below boiling point. When the 
piston has moved half its stroke drawing in gas and air, communi- 
cation between the opening N and the ports n and n! is stopped and 
the opening N is put in communication with the burner M', which 























ignites the charge. In its return stroke the piston drives the 
burnt gases through the openings S of the slide valve L, which is 
then opposite the opening N. At the moment of the explosion the 
burner M' is in communication with the pipe O, and the burnt gas 
which is forced by the explosion into this burner comes into the 
tube o, whence it is drawn with pure gas by the following stroke 
of the piston in such manner that there is no inflammable mixture 
immediately against the piston. The igniting burner M' after each 
explosion is relighted at the jet M''. It is fed during its stroke 
firstly from the pipe M and afterwards from the pipe VU. (March 
12, 1881). 


1204. Preparation of Materials for Beverages: 
R. Bull, London. (2¢)—Made from fig and rye powders. 
(March 18, 1881). 


1480. Manufacture of Articles from Powdered 
Substances: R. H. Brandon, Paris. (/. 8. /yatt, 
U.S.A.) (6d. 6 Figs}—The materials are consolidated in dies 
immersed in liquid under pressure, and surrounded by a steam 
jacket. (April 5, 1881). 

1967. Insoles of Boots and Shoes: W. H. Stevens, 
Leicester. [2d.]—Formed of layers of cork and leather con- 
nected by a waterproof cement. (May 5, 1881). 


2566. Boot and Shoe Sole Edge Setting and 
Burnishing Machines: C. H. Trask, Lymx, Mass., 
U.S.A. [6d. 6 Figs.}—Describes a machine in which a recipro- 
cating burnisber is employed to set and burnish the edges of the 


soles, (June 13, 1881), 
2772. Cigar Lighters and Matches: A. M.Clark, 
London. (WW. W. Batchelder, New York, U.S.A.) (6d. 4 Figs.j— 


Comprises a tube for holding the fibrous cord, another tube arranged 
in line, and containing the match and means for cutting and ex- 
plodingit. (June, 1881). 


2776. Apparatus for Supplying or Distributing 
Steam: A. M. Clark, London. (8. Holly, Lockport, New 
York, U.S.A.) [6d)—Is for a combination of steam supplying 
apparatus, and a double system of underground mains, one supply- 
ing steam under high pressure for power purposes and the other 
receiving the exhaust steam and suprlying steam at low pressure 
for heating purposes. The two mains are also connected by reduc- 
ing valves. (June 25, 1881). 


2804. Attachments to Mining Cages or Lifts: 
F. W. Haddan, London. (S. Henrard, Linares, Spain), 
(6d. 11 Figs.]—Consists in a system of wedges which, in the case 





of the breaking of the rope, will press with their vertical surface 











UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offices of ENGINEERING, 35 and 36 
Bedford-street, Strand, : 








FOREIGN AND COLONIAL NOTES 

Japanese Railways.—The Japanese are interested in 
pushing forward railways and have settled upon doing the 
engineering work themselves without the assistance of 
foreigners. They recently tunnelled through a mountain, 
commencing work from both ends and meeting in the centre, 
forming a perfect junction, over which they bragged a great 
deal. ‘There are two railways in operation in Japan, one 
from Yokohama to Tokio, a length of 18 miles. The gauge 
is 3ft.4in. The track is laid with steel, and the line is 
kept neat as a garden. There is a line running from 
Kobe to Osaka, to Kiota and to Otsu, whence they go by 
steamer down Lake Bewa to Shiotsu, and from the latter 
place the route continues to the western coast of the Japan 
sea. They are now building a line from Shiotsu to the sea, 
the work being done by Japanese. They have also surveyed 
a road from Tokio to Mayehashi, and Takusabi, two large 
towns, in the centre of the silk district. The construction 
of the cars is different from the American or the British 
compartment system. The passenger cars are entered at 
the ends, and the seats consist of a bench on each side 
lengthwise the car, so that the passengers sit facing each 
other. The cars have a double roof with air between fur 
summer and ar2 quite cool and comfortable. 


An Australian Lighthouse.—The work of building a 
lighthouse on Montague Island is being pushed on with 
rapidity and energy by Mr. Jennings, the contractor. The 
top of the island, in the neighbourhood of the lighthouse 
and keeper’s quarters, presents a busy appearance. Every 
available piece of ground at all level is occupied by masons, 
carpenters, plasterers, plumbers, blacksmiths, and their 
assistants. There is a tramway from the site of the build- 
ings to the landing stage, where a powerful crane is fixed, 
and moorings are made fast to the rocks and to buoys 
which are secured by heavy anchors in the sea. The land- 
ing of goods and materials is done quickly, 60,000 bricks, 
100 casks of cement, and 75 sheep having been landed in 
less than 24 hours. The lighthouse will be a solid and 
elegant structure, and is being erected on the summit of a 
huge granite boulder. It is now complete up to top of the 
second floor window heads ; the walling is of granite, and 
all through stones, and is 3ft. Sin. thick at base, tapering 
to 2ft. 2in. under string ; it will be fitted with first-class 
lantern and first order dioptric fixed and flashing light; 
when finished the height from ground floor to top of vane 
will be about 76ft., the focal plane being 262 ft. above 
high-water mark. 


Canadian Pacific Railway.—It is stated that the syn- 
dicate will fix the Thunder Bay terminus of the Canadian 
Pacific Railway, not at Prince Arthur’s Landing, near 
Fort William, but at Current Bay, some distance east of 
the former place, and further up the Bay. It is alleged 
that the water is deeper there than at the Landing, and 
the shelter will also be improved by the more complete 
intervention of the Cape. 


New French Steam Line.—It is now definitely decided 
to runa new French line of steamers between France, 
Canada, and Brazil. French capitalists who have taken 
the matter in band are closely connected with the Société 
Générale, and the line will be known as the Société Postale 
de L’ Atlantique. 


Queensland Railways.—Tenders were opened recently 
for the construction of further railway works in the Nerthern 
Central of Queensland. Three tenders were received for 
the making of 18 miles of line on the Central Railway, an 
extension from the 227 miles peg, to 245 miles peg, and the 
lowest tender was that of Messrs. O’Rourke and M‘Sharry, 
54,9601., or equal to 30531. per mile. The other tenders 
were invited for the construction of 15 miles of railway, 
which will complete the Northern line from Townsville to 
the rich mining district of Charters Towers. Three tenders 
were also sent in for this work, and two of them were very 
close. The lowest tender was that of Messrs. George 
Bashford and Co., for 34,2031., equal to 22801. per mile. 
The tender of Messrs. Fountain and Co., who were the 
lowest tenderers for the Maryborough and Burrum Rail- 
way, a length of 164 miles, has been accepted by the 
Queensland Government. The price is 25,939/., or at 
the cheap rate of 1572/. per mile. When the whole of 
the contracts for work for which tenders have been called 
for are let, the Government will have entered upon the 
work of completing the Northern Railway, the Maryborough 
and Borrum Railway, the Brisbane and Sandgate Railway, 
and the Bundaberg and Mount Perry Railway ; and the 
next question will be the Transcontinental Railway, about 
which more will be known when the Colonial Parliament 
meets. 


Iron Making in New South Wales.—The quantity of 
iron made in New South Wales during 1880—namely 1200 
tons of pig iron, valued at 41. per ton, and 800 tons of bar 
and rail iron, valued at 101. per ton exceeds that of pre- 
vious years, and the value of the output also shows a con- 
siderable increase; but of course, the output is still small 
compared with the extent and value of the iron ore 
resources of the colony. In view of the fact that only one 
company is engaged in the manufacture of iron, an that 
serious difficulties attend the initiation of a new industry, 
the progress made must be regarded as satisfactory. 
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MOTIVE POWER AT THE PARIS 
ELECTRICAL EXHIBITION.—No. IV.* 
Tne principal exhibitor of gas engines at the 

Palais de l'Industrie is the Compagnie Francaise 
des Moteurs & Gas, of 15, Avenue de l’Opéra, Paris, 
which shows no fewer than nine Otto gas engines, 
collectively of 150 horse power, ‘The sizes of these 
vary from 5 to 50 horse power, and they are all of 
them excellent examples of workmanship, ‘They 
differ only in some slight details from the standard 
form of these engines so largely introduced in this 
country by Messrs. Crossley, and Co., of Man- 
chester, and which have been fully illustrated and 
described in these columns.f For this reason we 
need not refer further to them at present, nor to 
the engines of the same class made and exhibited 
by Messrs. Crossley. 

There is, however, a new gas motor exhibited for 
the first time by Messrs. Thomson, Sterne, and Co., 
of London and Glasgow, which is attracting much 
attention, and which appears likely to prove very 
successful, ‘This is Clerk’s engine, in a totally different 
form, however, to the one which has been already 
noticed in our columns.t The engine exhibited 
possesses the distinctive feature of making an 
explosion at every revolution. The general ar- 
rangement of the engine is shown by the illus- 
tration on page 353 of the present issue. The 
engine comprises two cylinders, one the work- 
ing, and the other the so-called “ displacer” cylinder. 
The diameter of the former is 6 in., and the stroke 
is |2in.; the piston is connected to the crank in the 
ordinary manner, but the piston of the displacer 
cylinder, in which the pressure is very slight, never 
exceeding 5 1b. to the square inch, is driven off a 
pin in one of the arms of the flywheel. The pin is 
at right angles to the crank, and in advance of it. 
When the piston in the displacer advances, a 
combustible mixture of gas and air is drawn in 
during the first half of the stroke, the admission 
valve is then closed, and air is admitted during 
the remainder of the stroke. On the return of the 
piston a valve is opened, making a communication 
between the two cylinders. At this time the piston 
of the driving cylinder is at the outer end of its 
stroke, and an annular port is opened, communi- 
cating with the exhaust pipe. Through this open- 
ing the products of combustion from the last explo- 
sion pass, the pressure in the cylinder falls, and the 
cylinder is ready to receive its next charge from the 
displacer chamber. The first portion that enters 


the cylinder from the displacer is the pure air that |" 


passed in after its piston had reached the half 
stroke, and the combustible mixture of gas and 
air had been cut off. This flows through the motor 
cylinder, washing it out as it were at each stroke, 
and escaping through the exhaust until the latter 
is closed by the piston starting on the return 
stroke. 
lowed the pure air into the motor cylinder, and 
remains, as the exhaust opening has now been 
closed, 


Meanwhile the explosive mixture has fol-|*" . 
indicates about ten. 


The returning piston compresses this mix- | 





the ignition of particles of carbon on the side of the 
cylinder, The volume of air which sweeps through 
the cylinder at each stroke in the Clerk engine, 
cools it down so as to prevent the existence 
of sparks, or if they should be created, removes 
them as it passes rapidly to the exhaust. The 
valve gear and cut-off arrangement are well de- 
signed and very simple. The mixed charge of gas 
and air is admitted into the displacing chamber by 
an automatic lifting valve, and another similar valve 
makes a communication between the displacer and 
the driving cylinder. This valve is actuated by the 
pressure of the air and gas in the displacer, but this 
pressure is very low, all that is required being 
sufficient to raise the valve and help to displace the 
residual gases left by the previous explosion in the 
motor cylinder. The ignition of the mixture at 
each stroke is effected by a small slide at the back 
of the engine, worked by an eccentric on the main 
shaft, and the same slide cuts off the supply of gas 
to the displacing cylinder at half stroke. The 


| igniting device is very perfect, and as it is required 


to operate more frequently than in gas engines 
where explosions take place every second revolu- 
tion, it forms also a novelty in detail. In the 
ignition slide is a cavity, from each end of which 
is a small port leading to opposite ends of the 
slide. At one end of the cavity is a perforated 
plate, through which the explosive mixture passes 
from the motor cylinder, communication being made 
byasmall hole in the slide and a groove in the face of 
the slide, which is always in a passage in the engine 





| 
| 
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| 


| 
| 


| ment of air cushion. 


face leading to the combustion chamber at the end of 
the motorcylinder. After passing through this per- 
forated plate the mixture is lighted by a Bunsen 
burner, the flame filling the cavity and discharging 
at the port in the face of the slide; the movement 
of this latter opens this port into a port on the side 
of the combustion chamber, causing ignition at each 
stroke. So efficient is this arrangement that it will 
operate successfully at a speed of 300 explosions a 
minute, a far higher rate than can be obtained, or 
is indeed required by ordinary gas engines. Before 
the ignition slide is open to the combustion chamber, 
it is of course closed to the atmosphere ; the igni- 
tion port is very small, .5in. by .25in., so that a 
very moderate pressure keeps the slide to its face, 
even against the 250 1b. per square inch caused by 
the expiosion, The slide being so small, there is no 
necessity for ventilating the port, as the mixture 
from the cylinder requires no exterior air to support 
its combustion. It may be mentioned that the 
admission valve to the displacer chamber, and that 
between this latter and the driving cylinder, are 
prevented from rattling by a very simple arrange- 
As stated above, the engine 


| exhibited at Paris is a small one, with a cylinder 
|only 6in. by 12in., but working at 145 revolutions 


ture in a space at the end of the cylinder until it is | 


about 45 lb. pressure, when the charge is exploded, 
the pressure rising to some 250 lb. per square inch, 
and driving forward the piston to the other end of 
the cylinder, when the exhaust is again opened, and 
the exploded gases escape, leaving the cylinder free 
for the next charge from the displacer. This 
series of operations takes place at every stroke. In 
the engine exhibited the pressure at the end of the 


stroke is reduced to about 30 lb, to the inch, but in | 


larger engines it is considerably lower, and may be as 
small as 5 lb. above atmospheric pressure, by means 
of a special expanding arrangement. 

It will be noticed that a particular feature of this 
engine is the passing through the cylinder at each 
stroke a volume of pure air, which cools itdown and 
at the same time thoroughly displaces all the 
residual gases from the previous stroke. ‘To pro- 
duce this result the capacity of the displacer 
chamber is larger than that of the driving cylinder, 
and the space at the end into which the explosive 
mixture is compressed, and as half of each charge 
from the displacer is pure air, the desired object of 
cleaning and cooling the cylinder at every stroke 
must be attained. In large engines this device 
should be of the greatest possible service, as it 
should effectually prevent premature firing of 
the explosive charge, which would otherwise some- 
times occur through the existence of sparks from 





* See page J26 ante. 
+ See ENGINEERING, vol. xxy., p. 156, and vol. xxvii., 
page 574, 





} Ibid., vol. xxvii., page 580. 


it developes on the brake six horse power, and 
The arrangement is in all 
respects a very promising one. 

A very interesting exhibit in reference to gas 
engines is the gas-producing apparatus of Mr. A. 
Dowson, of Westminster. We recently published 
the abstract of a paper (see page 257 ante) read 
by Mr. Dowson before the meeting of the British 
Association at York, and we propose shortly to 
give illustrations of the apparatus. It consists of 
four principal parts, a steam generator, a gas pro- 
ducer, a purifier, and a gasholder, The steam 
generator is a small square furnace, heated pre- 
ferably by the gas produced. Within it is a 
wrought-iron coil, into the top of which water is 
supplied, which is converted into superheated steam 
before it issues through a jet at the lower end of 
the coil outside the furnace. This jet, drawing 
with it a considerable volume of air, passes into thie 
gas producer, which is a cylindrical iron chamber, 
closed at the top, and lined with ganister to within 
a short distance of the bottom, which serves as an 
ash-pit, cut off from the upper part of the producer 
by grate bars. Anthracite coal is fed into this pro- 
ducer by a hopper in the top cover, a valve being 
placed in the hopper to shut off the escape of gas. 
The mixed steam and air passes up through the 
burning anthracite, the steam becoming decom- 
posed, and the oxygen from it, as well as 
from the air unite with the carbon in the coal, and 
form carbon dioxide, reduced to a monoxide in 
rising through the body of ignited anthracite. The 
gas ultimately produced in the upper part of the 
receiver is a mixture of hydrogen, carbon, mon- 
oxide, and nitrogen. This gas passes off as soon as 
it is formed, into the purifier, and thence to the 
holder, the pressure of the steam from the coil (at 








25 lb. or 30 1b.) being sufficient to maintain the 
constant flow of gas. Anthracite is the fuel usel 
for producing the gas, and the quantity required 
for this, as well as the amount of steam used. 
is remarkably small. To make 1000 cubic feet of 
gas 12 lb. of anthracite and seven pints of water are 
used, By employing anthracite, only one impurity 
—sulphuretted hydrogen—passes over in appreciable 
quantities with the gas, and this is easily removed 
by the hydrated oxide of iron in the purifier, At 
the Exhibition coke is employed for this purpose. 
There is no tar nor ammonia in the gas, and no 
deposit of soot takes place after combustion. 

Part of the gas thus manufactured at the Palais 
de I’Iudustrie is used to drive a three-horse power 
Otto and Langen engine made by Messrs. Crossley, 
of Manchester, but by far the greater part has to be 
wasted, as the small apparatus exhibited produces 
much more gas than can be used in the engine. 
Messrs. Crossley have, we understand, devoted 
many months of careful trial with this gas, and are 
in all respects satisfied with the results obtained. 
A protracted series of experiments has shown the 
cost of manufacturing gas on this system, in an 
apparatus capable of producing 2500 cubic feet 
an hour, to be 23d. per foot, including interest on 
capital outlay and depreciation of plant. But the 
efficiency of the gas is only about one-fifth that of 
ordinary coal gas, so that five times as much has to 
be employed to develop the same amount of energy ; 
making the equivalent of 1000 ft. of coal gas amount 
to about ls. 3d., and the consumption of coal for 
this quantity to 60 lb. Messrs. Crossley Brothers 
and Mr. Dowson have made, as the result of their 
experience, the following comparison in the cost of 
working a gas engine with ordinary coal gas and 
with the Dowson gas, for 300 working days of nine 
hours each, or 2700 hours, 

1. Engine (30 Horse Power) worked with Coal Gas, 

Consumption of gas in 30 horse power 8. d. 
engine is 18 ft. per horse power per 
hour=18 x 30 x 2700= 1,458,000 cub. 





feet at 3s. in bi ses .. 21814 0 
Oil for engine, 4d. per day=4 x 300 ... 5 0 0 
Drivers, &c., wages ls. perday,1x300 15 0 0 
Repairs and depreciation of engine— 

5 per cent. on 3701. ... a - 1810 0 
Interest on capital=5 per cent. on 

3701. ae ove as o 1810 0 

Total «.- 27514 0 

2. Same Engine worked by the Dowson Gas. 
Consumption of gas per horse power £& s. 4. 

per hour=18 cubic feet x 5=—90x 

30 X2700=7,290,000 cubic feet ... 39 0 0 
(To make this gas 39 tons of anthra- 

cite would be employed, costing 11. 

per ton). 

Oil for engine 4d. per day=4 x 300 ... 5 0 0 
Wages for fireman, who also tends 

engine, 3s. 6d. per day=3.5=300... 5210 0 
Repairs and depreciation of engine, 5 

percent.on 3701... ane «-- 1810 0 
Repairs and depreciation of gas pro- 

ducer 5 per cent.on 1701. ... = 810 0 
Interest on capital, 5 per cent.on5401. 27 0 0 

Total - 15010 0 


The comparison with an average 30 horse power 
steam engine assuming a consumption of 6 Ib. 
of coal per horse power per hour, is still more 
favourable, to say nothing of the fact that such an 
engine would consume nearly 230 tons of coal in 
the year against 39 tons in the Dowson gas-worked 
engine, asaving of over 85 per cent., while the 
economy as compared with the use of ordinary coal 
gas is according to these figures 453 per cent. 

Allowing for possible errors iu favour of the 
system in the above comparison, it is evident that 
there exists in this arrangement a means of effecting 
a large economy, while in many situations coal gas 
is not to be obtained, and the difference of carrying 
40 tons of fuel as compared with 230 is of enormous 
importance. In short, the arrangement appears to 
be one of very great promise, and to offer a means 
of reducing the cost in the production of power to a 
considerable extent. When we publish illustrations 
of the apparatus we shall refer to it in more detail, 

Messrs. Robey and Co., of Lincoln, and Messrs. 
Marshall, Sons, and Co., of Gainsborough, are more 
largely represented by semi-portable and portable 
engines than any other makers of engines of this 
class. The former firm have supplied the power 
for driving the magnificent exhibit of the Anglo- 
American (Brush) Electric Light Company. There 
are nine engines in all, of the well-known standard 
type of Messrs. Robey and Co., placed in a row 
behind the long range of Brush machines which they 





drive by a line of intermediate shafting attached to 
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CLERK’S GAS ENGINE AT THE 
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ELECTRICAL EXHIBITION. 


MANUFACTURED BY MESSRS. THOMSON, STERNE, AND CO., ENGINEERS, GLASGOW. 
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on the same shaft, the total work given off the 
shaft will, however, remain constant, as the other 
two engines will each do a smaller amount of work. 


| The four remaining engines drive separate inter- 
| mediate shafting, which can, however, if desired, 
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be coupled up by friction clutches, This is a very 
convenient arrangement, as it allows each engine 


| to be used separately, or they can be coupled up 


in groups of two, three, or four respectively. 
Messrs, Marshall, Sons, and Co., of Gainsborough, 
are represented by three engines, Of these, two 
are driving the dynamo-machines shown by Messrs. 
Crompton and Co., and one is supplying power for 
the exhibits of the British Electric Light Company. 
They are nominally ]4-horse power compound 
engines of Messrs. Marshall and Co’s, standard 
type, and have been already described and illus- 
trated in ENGINEERING.* In these engines the high- 
pressure cylinder is 6} in. in diameter, and the low- 
pressure 10$in., the length of stroke being 14 in. 
Both cylinders are steam-jacketted, and between 
them is placed the intermediate receiver. The work- 
ing steam pressure in the boiler is 120 1b., and full 
steam can be supplied direct to the low-pressure 
cylinder if desired. The expansion slide of the 
high-pressure cylinder is controlled by an auto- 
matic governor, The cylinders are placed on top 
of the boiler at the firebox end, and are connected 
to the plummer blocks of the crankshaft at the 
forward end of the engine by tie rods, which also 
carry the motion plate of the engine. The front 
cylinder end and the casting containing the cross- 
head guides are cast in one piece, the outer end of 
this casting being bolted to the motion plate carried 
by the tie rods. These engines are doing admirable 
work at the Exhibition, and as regards steadiness 


_ leave nothing to be desired- 








THE JABLOCHKOFF SYSTEM AT THE 
PARIS ELECTRICAL EXHIBITION. 


No. V.+ 

To complete this somewhat elaborate series of 
articles on the Jabluchkoff system of electric light- 
ing, it only remains to give some data as to the 
illuminating power of the candles and the energy 
they absorb. As is well known the methods of 
photometric measurement in use up to the present 
time are very imperfect even for lights of low inten- 


| sity, and for the correct valuation of the electric 


arc they are proportionally more inexact. As early 
as 1825 it was pointed out by a Bohemian physicist, 
now dead for several years, that the sensibility of 


| the retina varies according to the colour of the 





* Vide, vol. xxx., pp. 536, 538. 
+ See pages 251, 275, 299, and 326 ante, 
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light, and that the ratio of intensity of two lights of 
ditferent colours varies, for the same observer, with 
the distance of the screen of the standard lamp. 

In France the standard lamp employed is the 
Carcel, burning 42 grammes (648 grains) of olive 
oil per hour, with a given height of flame, a fixed 
diameter of wick, within a chimney as clear as prac- 
ticable, and with several other conditions, which 
can be only approximately fufilled. The number 
and nature of these conditions imply beforehand 
the impossibility of obtaining a perfect lamp, and 
in practice itis found that the variations in the 
same lamp, and within a very short space of time, 
are as much sometimes as 5 per cent. ‘The variations 
with the standard candle used in this country are 
much higher, owing to the greater mobility of the 
flame. ‘The light given by both these standards is 
yellow, while that of the are is white, and this 
striking difference renders exact comparison impos- 
sible, even with the interposition of a red or green 
glass screen. Moreover the variations of intensity 
in the electric light, which are generally strongly 
marked, introduce another element of ditticulty into 
the problem. 

In attempting then to obtain photometric measure- 
ments, at least three grave difficulties present them- 
selves, the differences in colour between the arc 
and the standard lamp, the variations in intensity, 
and the unknown error due to the observer. These 
causes of themselves are amply sutlicient to vitiate 
the result obtained, and to account for the exagge- 
rated statements as to the powers of different 
electric lights, statements which sometimes exceed 
the photometric value, even at the phases of maxi- 
mum intensity. 

The measure of this luminous intensity is a sub- 
ject which has been earnestly discussed at the Con- 
gress, and many sugyestions have been made at the 
meetings on the subject. By some the unit recom- 
mended is the light produced by the incandescence 
of a platinum wire brought to a red or white heat 
with a current of known intensity. Others suggested 
the magnesium light, others again the Drummond 
lamp, while the existing Carcel standard did not 
lack champions. It was even proposed, without 
due consideration of the practical difficulties in- 
separable from such a choice, to take as a standard 
the light emitted by the surface of platinum or 
silver, one centimetre square, brought to the 
temperature of fusion, ‘lne Congress arrived at 
no conclusion, but the result of their deliberations 
will doubtless be the forming of an international com- 
mittee on the subject, while the jury will be recom- 
mended to accept the Carcel as their present stan- 
dard, and this in default of a better will be the unit 
on which the jury will base their forthcoming 
investigations at the Palais de l'Industrie. Doubt- 
less their work in this direstion will be a very di‘f- 
cult one, and absolute values, and comparisuns of 
different systems exhibited will be impossible. 

So far as it has been possible to obtain actual 
values, the intensity of the Jablochkoff candie has 
been ascertained, as well by the prolonged and 
careful investigation carried on by the Société 
Générale dElectricité, as by the pbotometric 
measurements made by the Metropolitan Board of 
Works on the lights on the Thames Embankment,* 
In Paris the Municipal Council employed one of its 
engineers to make the most careful measurements 
possible, with the object of fixing the hourly value 
of the light in their budget, the luminous intensity 
of gas being taken as a basis. For its part, the 
Société entrusted its consulting engineer, M. 
Joubert, whose name has more than once appeared in 
the course of these articles, with the work of making 
fullest and approximately accurate measurements, 
and the results obtained, affected as they are by the 
inevitable imperfection of instruments and observa- 
tior, give the luminous values of the Jablochkoff 
candles, and the power required to produce them, 
very close:xy. What follows summarises as briefly 
a> pos-ible M, Joubert’s investigation. 

1. Comparison, made with the Foucault Photometer, 
of the Jablochkoff Electric Light with a Carcel Burner. 
(1 Carcel=9.4 Standard Candles), 

A Jablochkoff candle burning with naked flame 
distributes unequal quantities of light in different 
directions; it is evident that the maximum corre- 
sponds to the front of the candle and the minimum 
to the side view. In the latter case one of the 
carbons is completely masked by the other ; never- 
theless the light emitted sideways is, in consequence 
of the arc, more than half of that emitted at the 





* Vide ENGINEERING, vol, xxvii., p. 417. 


front. Various experiments made show that the 
proportion is 0.57. 
It would be a serious mistake to take as the 
average quantity of light given off by the candle 
1+0.5 72 
the mean of these extreme values alte =0.78 
of the maximum intensity. In fact, the curve 
representing the intensities such as experiment 





shows them to be, is not an ellipse of which the 
axes would have the relative dimensions | and 0.57; 
but a curve in the form of 8, diminishing very 
rapidly in the neighbourhood of the small axis, and 
of which the surface is about 0.90 of that of a circle 
with a radius of 1; in other words the mean intensity 
is 0.90 of the maximum intensity. 

If the candle is covered with a globe, and more par- 
ticularly with an ordinary opal globe of the Avenue 
de l’Opéra type, the distribution changes completely 
and approximates very nearly to uniformity. This 
may indeed be perceived with the naked eye; the 
globe, from whichever side it is viewed, appears as 
a disc uniformly illuminated. Nevertheless there 
are differences depending on the situation of the 
candle in the holder and its height. Experience 
proves that the average is accurately realised by 
enclosing in a globe 4 candles, 2 with full front and 
2 sideways, each in a different phase of combustion. 
[t is thus that the following results have been 
obtained: 4 candles, 2 with full front and 2 side- 
ways : 

Naked light : 
candle) 

Intensity of the candle seen from 
the front 

Mean intensity 

Ordinary opal globe 

Clear one oe 


or 


37.5 carcel burners (mean for 1 


45) deduced by 

41 § calculation. 

0.575 mean intensity 

0.670 
27.5 0.670 
30.8 0.750 ae 

2. Excpe riments made with the Shadow Photoweter, 
the Comparison being with a Burner consuming 49.44 
cubic feet. 

The experiments made with the Foucault photo- 
meter give the intensity of the light emitted in a 
horizontal direction. ‘The shadow photometer gives 
the measure of the illumination of the ground on 
which fall only the rays given out obliquely by the 
luminous flame. There are two different points 
of view in connexion with this. If the rays 
obliquely given out, light up the ground, those 
emitted in a horizontal direction illuminate the 
passers-by, the carriages, the names of the streets, 
the shop signs, and the numbers of the houses. All 
lamps give out fewer rays downwards than hori- 
zontally ; only perhaps the batswing burner, when it 
is perfect, escapes this law. 

For the electric light with an opal globe, experi- 
ment gives 0.75 for an angle of 45 deg., or a dimi- 
nution of 0.25. Fora lampconsuming 49.44 cubic 
feet, such as are in the Rue du Quatre Septembre, 
Paris, the loss for this angle would be about 0.50. 
This is proved by experiment, from which it was 
found that the electric light is equal to 3.07 
burners of 49.44 cubic feet; when the inclination 
was not more than 32 deg. for the latter, a part of 
the luminous ring was hidden by the crystal globe. 

An exhaustive series of experiments showed that 
the electric light, with the ordinary opal globe, 
is equal to a little more than two burners consum- 
ing 49.44 cubic feet each. 

In other experiments the two lights were fur- 
nished with blackened cowls which prevented any 
light reflected from a point in the room from falling 
on the photometer. 

3. Comparison of the Electric Light with a Burner 
consuming 49.44 cubic feet in the Public Street. 

The experiments made in the Place de l’Opéra, 
lead to the following results, the electric candle 
being covered with an ordinary opal globe of 
19.69 in. diameter : 

Compared with a burner consuming 49.44 cubic 
feet it is equal to 2.40 of these burners, 

Compared with a burner consuming 4.944 cubic 
feet is equal to 17.17 of these burners. 


990 5 
22.5 
we 27.0 ” 


” 





Two results which are absolutely at variance. 





The question is whether a lamp burning 49.44 
cubic feet is only equal to seven ordinary burners 
consuming each 4.944 cubic feet, or whether some 
source of error crept in during one of the two 
experiments, 

It does not appear admissible that a lamp con- 
suming 49.44 cubic feet is equal to fourteen burners ; 
but it is certainly equal to mere than ten. This 
would give in the one case twenty-four burners, and 
in the other 17.17 burners for the value of the 
electric light, that is to say two figures evidently 
incompatible, 

There is therefore somewhere a source of error, 
not apparent in the first experiment, At the distance 
of 28-16 in. where the photometer was placed, and 
which corresponded for a burner consuming 49,44 
cubic feet to an inclination with the horizontal of 
18 deg. only, no part of the luminous ring was 
hidden by the crystal globes, nor by the supports of 
the lamp, the reflector was in the best condition 
for taking effect. Besides this the number found 
approaches nearly, although it is a little larger, to 
the mean of those obtained at the works of the 
Société Générale under conditions nearly similar, 
This experiment must hence be regarded as beyond 
suspicion, and it must be admitted as an established 
fact that the electric light is equal to from 2 to 
2.4 burners consuming 49.44 cubic feet of the pattern 
of those of the Rue du Quatre Septembre. 

The error must hence be found in the second 
experiment. It is always inconvenient to adopt a 
unit too small in comparison with the quantity to 
be measured. This inconvenience does not amount 
to much with the Foucault photometer, because it is 
always possible to place the two lights in such a 
way that the feebler still shows sutfticient intensity 
on the card. If a Carcel burner or a gas burner 
consuming 5 cubic feet is in question, it is well that 
this distance should not be greater than 5 ft. or 
6 ft. Gin. After that the intensities become too 
feeble and the eye loses a large portion of its sensi- 
bility ; now in the actual experiment the intensity 
was that of a gas burner placed at a distance of 
more than 23 ft. 

In spite of this it appears tolerably certain that 
the distance measured, 24 ft. 7.28 in., was not in 
error more than 7.87 in. one way or the other, and 
that it may be admitted that the true distance was 
comprised between 
oo ° 
24 ft. 7.28 im + 7.87 in. {53 ff BI iS1 in. 

But the first distance gives for the maximum value 
of the electric light 
60 ft. 0.48 in.= (54 ft. 9.48 in. +5 ft. 2.99 in.), 
and the second for the minimum value 
49 ft. 6.49 in. = (54 ft. 9.48 in. + 5 ft. 2.99 in.) 

The variation from the amount which ought to 
have been obtained is inconsiderable, and the reason 
suggested insufficient to explain the disagreement. 

But the fault of the sensibility of the eye is the 
least of the inconveniences which are met with in 
employing very feeble intensities, The least 
external light assumes an influence relatively very 
great and modities the results considerably. 

If the arrangement of the two luminous flames is 
considered and compared, it will be seen that the 
electric burner was isolated, and far from any 
illuminated surface, while the burner consuming 
4.944 cubic feet was placed at a distance of about 
9 ft. 10.11 in. from a wall, of a dark colour it is 
true, but which received the light of the gas 
burner and that of the electric light, and reflected 
on the photometer a certain portion of these lights. 
It was a mistake that the portion of the wall 
capable of acting on the photometer was not 
covered with a black curtain as had been done in 
the case of the burner consuming 49.44 cubic feet. 
The following calculation can evidently only be 
made very approximately, The following is the 
method of carrying it out: 

Let m be the diffusive capacity of the wall M, that 
is the proportion of the quantity of light received. 





Mi 
t=™I =m ' 
A' B’ a 20 A 


In fact things take place almost as though the wall 
were removed, and there were placed behind it at A' 
and B! two luminous flames symmetrical to A and B, 
and having intensities equal to m times those of the 
corresponding real lights. 
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~ For a photometer placed at 0 the equation would 
be 

mI 

0 Al? 


mI 
0 Bz 


:. = 
OA? Ub 





and the conditionsare the same as if the light situated 
at B, instead of having an intensity I! had an 
intensity I' +. so that 

I I 


~ = m( +- ai) 

OA? OA’? OB 
The value of m for the grey paint on the wall which 
faccd the photometer is uncertain; but in the 
experiments of M, Desains, the value of m is given 
as 0.66 for chromate of lead, and it may be taken in 
their experiments as from .3 to .4; with these figures 
the variation indicated above is completely ex- 
plained. 

In concluding his investigation M. Joubert 
remarks that it is absolutely necessary in such 
experiments to shut out all lights except those 
under trial. 

The figures and results given in the foregoing 
summary refer to candles with carbons of 4mm. 
(.16in.) diameter. The conditions under which 
the light was produced were very variable for 
several reasons, namely, the number of candles 
burning on the same circuit, the speed at which the 
dynamo machine was driven, and the length of the 
circuit. These ccnditions may be harmonised by 
reducing the length of the incandescent cone to 
15 mm. (.55 in.), a greater length indicating an 
excess of quantity, and a less height an excess of 
tension. With candles of different types the lumi- 
nous power obtained was variable. Thus in front 
of the Grand Café, the bougies employed have 
carbons .12 in. in diameter, and give an intensity of 
about 25 Carcels. ‘The lighting of the Havre Docks, 
on the other hand, is effected with candles having 
carbons .24in. in diameter, and giving about 65 
Carcels intensity. Speaking generally it may be 
said that it is possible to obtain exactly a given 
intensity by modifying the type of the candle, the 
intensity of the current, and the mode of adjusting 
the circuit. 

Under ordinary conditions in using the Jabloch- 
koff candles, which are almost necessarily placed at 
no great height from the ground, a large proportion of 
the light is intercepted by the globe or screen 
placed over it. The Société Générale d’Electricité, 
with the assistance of glass manufacturers, has con- 
ducted numerous experiments with different classes 
of interceptors — ‘‘ diffusion” globes, ground, 
crackled, opaline globes, &c. It has also been 
attempted, in accordance with the wishes of certain 
customers, to give a yellow hue to the light. 
These attempts have not been successful, since the 
ground or opaline globes are not quite uniform in 
thickness, and the tint given to them has conse- 
quently been more or less unequal; moreover, 
colouring the light in this way is accompanied by a 
very considerable absorption. Scarcely more satis- 
factory were the experiments of placing a tinted 
chimney over the light within the globe. The 
colour of the light is after all, toa great extent, a 
matter of taste created by custom. Instinct leads 
us to prefer the waria yellow light of gas or oil to 
the cold pure illumination of the arc, despite the 
fact that the latter enables us to see the most deli- 
cate shades of colour in all their natural hues. By 
the time the science of electric lighting is sufficiently 
advanced to drive gas from our streets, offices, and 
homes, the questions of diffusion, steadiness, con- 
trol, and with these and many other points, the 
question of colour, will have been satisfactorily 
solved, as, indeed, it has been in those important 
types of lamps shown by Edison, Swan, and others 
at the Exhibition, 

The various systems of screening the Jablochkoff 
light are all necessarily attended with considerable 
loss, varying with the medium employed and the 
arrangement adopted, Among the various modes, 
we may refer, as a curiosity, to one in use at the 
Magazins du Louvre for many months, and which 
consists in covering the transparent globes with a 
saline solution, that after evaporation leaves a slight 
film on the surface of the glass, In another method 
‘* glass wool” is used, and more practical than these 
is the system devised by M. Paris, a glass manu- 
facturer of Bourget, which consists in casting trans- 
parent glass in grooved globular moulds, These 
grooves are very numerous and close together ; they 
hide he luminous point of the candle, and at the 
same time cut off very little light. A number of 
these globes are shown at the Exhibition. 


The problem of ascertaining the motive power 
necessary to produce the various systems of electric 
light, is environed by the same difficulties that 
attend its measurement, and indeed wholly depends 
on the measurement of the light. The power ab- 
sorbed of course may be easily known, but it 
affords no idea of the value of any given systems 
to learn that one arc absorbs three powers, and 
another only one. As a matter of fact, however, 
nothing has been more difficult hitherto than to 
learn precisely the power required to produce any 
are light, and it is to be hoped that the jury will 
make the most of the splendid opportunity the 
Exhibition affords them of placing on record the 
pounds of coal consumed, and the amount of energy 
absorbed, in producing and maintaining those lights 
which the Exhibition and countless installations 
elsewhere have made familiar, although the photo- 
metric values may be left unknown. 

As regards the consumption of power by the 
Jablochkoff candles it averages at present about 
one horse power for from 40 to 45 Carcels, 

Here we conclude our notice of the Jablochkoff 
system of electric lighting, or rather that part of it 
popularly known to the world. We have dealt with 
it at considerable length for various reasons. In the 
first place it may be justly regarded as the pioneer 
of the marvellous development that since 1878 
has taken the whole world by surprise. For this 
reason the history of the Jablochkoff system will 
always take a leading place in the records of electric 
lighting. In the second place it is undoubtedly the 
simplest of the various arc systems that have been 
since introduced, or that existed before its time, and 
the improvements and changes which are now being 
made will certainly do much to lessen its disadvan- 
tages, and still further reduce its present moderate 
cost. Moreover, a system that consumes nearly 
2,000,000 candles a year is one of great importance. 
Again in describing the production of the Jabloch- 
koff carbons, we have published, for the first time, 
the method of manipulating the coke from which 
the pencils are produced, and the numerous 
processes through which it passes before it is 
adapted for consumption, ‘These processes are 
practically the same for the production of the 
carbons used in other arc lights. 

In another article we shall describe two other 
inventions of M. Jablochkoff, which find places in 
the Exhibition, and which it is not too much to 
expect will be called upon to play an important 
part. There are his kaolin incandescence lamps, 
and his dynamo-electric machine with alternating 
currents. 








DE MERITENS’ ACCUMULATING 
BATTERY. 

M. A. DE Menritens, whose fine collection of 
magneto-electric machines at the Palais de l' Industrie 
we notice on another page, has besides, an extremely 
interesting exhibit which has not hitherto attracted 
much attention, but which appears likely to lead to 
important results. This is a secoudary battery 
for accumulating and storing up force in the 
same manner as the Trouvé, and more recently 
and to a greater extent the Faure battery. The 
annexed illustration shows the arrangement of one 
part of this battery. It consists of a sheet of lead 
2 mm. (.08 in.) thick, folded in the manner indicated 
in such a way that the sheet at each fold is in 
contact as at b, d, f, h, &c., and a series of troughs 
are made a', c, e, &c. These troughs are entirely 
filled by sheets of Jead .2 mm. (.008 in.) thick, and 
placed in contact with each other and the enclosing 
sides. In order that all the leaves of lead foil may 
be in communication with the piece P, which is 
one of the poles of the battery, the whole of the 
side a', a, b, c, d, e, &c., to x is soldered together. 
Two sections similar to the sketch are placed in an 
ebonite box, separated from each other by a space 
of .5 cm. (.20in). Such a couple and box form 
one element. ‘Lhose forming the battery at the 
Exhibition are each 9 cm, wide (3.54in.), 10 cm, 
(3.94in.) high, and 2 cm. (.79 in.) thick. The bath 
consists of dilute sulphuric acid. When the battery 
has been “ formed” it has the capacity of storing a 
large amount of force, as is shown by the experi- 
wents made by M. de Meritens at the Exhibition. 
It will be noticed that the battery is entirely of 
lead, and requires no protection in the form of cloth 
or felt envelopes, while the peroxide formed between 
the leaves by the current, is very firmly adherent, 
and is, moreover, from the arrangement of the 





battery, not liable to become detached. It will be 


seen that the leading feature of this extremely 
simple device is its enormous accumulating area in 
proportion to its small bulk and weight, which for 
each element is less than 4.5 lb, 

M. de Meritens is however carrying his idea still 
further, by doing away with the enveloping plate 
of lead. He has observed that it is of very little 
use in the battery, and is scarcely more than a dead 
weight, the thin leaves .2 mm. thick, doing nearly 
all the useful work. Each pole of an element will 
be made simply of small strips of lead .2 mm. thick, 





and 1.5 cm. wide. Several thousands of the leaves 
described above will be placed upon one another in 
such a way as to form a rectangular parallelopipedon, 
one of the wider faces of which will be covered with 
the solder, and the strips forming the pole will be 
placed on it. In this way the weight will be con- 
siderably reduced, and the efficient surface largely 
increased. 

This battery has attracted great attention from 
the eminent visitors to the Exhibition taking part 
in the Congress; we trust shortly to be able to 
publish some detailed particulars of its capacity. 
Meantime it is being commercially manufactured, 
and a large number of batteries have been already 
ordered, 








THE TELEPHONE AT THE PARIS 
OPERA. 

One of the most popular attractions at the Paris 
Electrical Exhibition, is the nightly demonstration 
of the marvellous powers of the Ader telephone, by 
its transmission of the singing on the stage and the 
music in the orchestra, of the Grand Opera at Paris, 
to a suite of four rooms reserved for the purpose in 
one of the galleries of the Palais de ]’Industrie. 
This demonstration is given nightly between eight 
and eleven o'clock, and the evormous number of 
people who crowd the entrance to the building 
before the doors are open to the evening visitors, 
rapidly resolve themselves into patient queues as 
soon as they can obtain access to the gallery adjoin- 
ing the telephone rooms. There they patiently 
await their time for admission, and the privilege of 
hearing for a few minutes whatever may be going 
on at the Opera, solo, chorus, instrumental music, 
or possibly all three, until the allotted time has 
expired, and the listeners have to give way fora 
fresh instalment from the outside. In this way 
eighty telephones are constantly at work at the 
same time, at short intervals the communication 
being shifted to another set of eighty similar instru- 
ments in two other rooms. It may be remarked in 
passing that this distant audience of the perform- 
ance at the Opera enjoy their allotted moments of 
actual transmission aud that interludes do not 
count. Certainly nothing has ever beeu done befure 
so effectually to popularise science, and tu render 
the masses familiar with the effect, however ignorant 
they may be of the cause, of this marvellous inven- 





tion, the first feeble voice of which was heard in the 
Centennial Exhibition of 1876. 
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Wur contemporary, L’Electricien, publishes this 
week an excellent description of the installation at 
the Opera and in the Exhibition, and from this we 
gather our information and illustrations on the 
subject. The transmitters are microphones on the 
Ader system placed in front of the Opera stage, 
FIiC.t. 
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close to the footlights, and behind them. Figs. ] 
and 2 are a plan and longitudinal section of one of 
these transmitters. Each consists of 10 small carbon 
pencils A A arranged in two series of 5 each, and 
supported by three crosspieces B C D fixed to a 
small pine board, which receives the vibration and 
serves as a cover tothe instrument. This board rests, 
as shown, in a massive block of lead, P, which in its 
turn is supported on four blocks of soft rubber. This 
arrangement is found to prevent any vibrations of the 
stage from being transmitted to the microphones, 
and the only movements taken up by the instrument 
are the sonorous vibrations of the air. The micro- 
phone isin connexion with a Leclanché battery, 
and the wire ofa small induction coil without any 
condenser. The line, laid in double wire, is con- 
nected on the one hand with the induction coil, and 
on the other with a series of telephone receivers 
placed in the rooms at the Palais de l'Industr'e 
‘There are eight receivers thus coupled to each trans 
mitter. The undulatory induction currents developed 
in the fine wire of the induction coil by the varia- 
tion in intensity of the current traversing the 
induction wire, react on the receiver. There are ten 
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snch installations as we have just described on the | 
etage of the Opera, each with its own battery and | 
induction coil, and double line tothe Exhibition. As | 


the batteries become rapidly polarised, two sets are 
provided for each transmitter, and the batteries are 
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shifted every fifteen minutes by a commutator. Fig. 3 
is a diagram showing the arrangement, the trans- 
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THE DE MERITENS MAGNETO-ELECTRIC MACHINE AT THE 
PARIS ELECTRICAL EXHIBITION. 


see opposite Page.) 
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magnetic force, a direction perpendicular instead of 
divergent to the diaphragm ; by this arrangement, 
the variations produced in the magnet by the induc- 





mitters being numbered one to ten, the batteries are 
shown at P, the induction coil at B, and the receivers 
in connexion are marked Ato H. Only two com. 
plete circuits are shown to avoid confusion. 

The Ader receiving telephone shown in Fig. 4 
is well known ; it is a magneto-el ct ‘ic instrument, | 
the magnet of which is formed in‘o a ring so as to 
serve as a handle (see A, Fig. 4). ‘Ihe two cores | 

3 B are attached to the poles, and have wires | 
coiled round them ; a soft iron ring F F is placed | 
over the poles, and in front of the diaphragm. ‘The 
object of this ring is to serve as a supplementary 
excitor, and its object is to give to the lines of 





tion currents of the coils, have a maximum effect 
on the diaphgram ; it is to this arrangement that the 
clearness of definition of the Ader telephone is due. 








M. Hospitallier, in the article from which we are 
drawing our information, refers to a peculiar pro- 
perty of the Ader telephone, which we cannot do 
better than deal with in his own words, ‘ We will 
now consider the new acoustic effect which Mr. 
Ader has discovered, and applied for the first time, 
in the telephonic transmission at the Electrical 
Exhibition. Every one who has been fortunate 
enough to hear the telephones at the Palais de 
’Industrie, has remarked that in listening with 
both ears at the two telephones, the sound takes a 
special character of relief and localisation, which a 
single receiver cannot produce. It is a common 
experience, that in listening at a telephone it is 
| practically impossible to have even a vague idea of 
| the distance, at which the person at the other end 
| of the line, appears to be. To some listeners, this 
| distance seems to be only a few yards, to others the 
voice apparently proceeds out of a great depth of 
the earth. In this case there is nothing of the kind 
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DE MERITENS MAGNETO-ELECTRIC MACHINES AT THE PARIS ELECTRICAL EXHIBITION. 
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As soon as the experiment commences, the singers | distinct transmitters, placed a certain distance apart. 


place themselves, in the, mind of the listener, at a 
fixed distance, some to the right and others to the 
left; it is easy to follow their movements, and to | 
indicate exactly, each time that they change their | 
position, the imaginary distance at which they 
appear to be. ‘This phenomenon is very curious, 
it approximates to the theory of binauricular audi- 
tion, and has never been applied, we believe, before, 
to produce this remarkable illusion to which may 
almost be given the name of auditive perspective. 
Having explained this phenomenon, we may con- 
sider its cause, which is a very simple one. In 
order to realise it, we may recall the stereoscope, 
which allows us to see objects in their natural 
relief. A similar effect is produced to the ear, and 
may be explained by referring to Fig. 3. Each 
person is placed in front of a transmitter, with two 
telephones, which receive the impression from two | 





These transmitters are grouped in pairs, 1 and 6, 2 
and 7, 3and 8, 4and9, and 5 and 10. Fig. 3 shows the 
complete arrangement for group] and 6. This group 
supplies 16 telephones adapted for 8 listeners, but 
the transmitter | serves the 8 telephones on the left, 
and the transmitter 6 the 8 telephones on the right of 
the eight listeners, A, B, C, to H. When the singer 
is at the point A, the transmitter 1 is more strongly 
influenced than the transmitter 6; the left ear is 
therefore more deeply impressed than the right ear, 
and the singer appears to be on the left to the eight 
listeners of the group. When the singer is at A, 
the transmitter 6 is more affected than the trans- 
mitter 1, and the singer appears to the right of the 
audience ; these aural impressions change with the 
relative positions of the singers, and their move- 
ments can in this way be followed.” 








The use of the double conducting wire has been | 


— .) 





necessary to obviate the effect of induction, and in 
this respect it has been entirely successful, although 
of course it increases the cost of installation. 

It may be interesting to note that experiments 
have been made to connect the Théitre Francais 
with the Exhibition, but up to the present time 
these have not been successful, chiefly owing to the 
fact that the footlights create a powerful upward 
current and interfere with the vibrations tothe trans- 
mitters. At the Opera the footlights are closed at the 
top, and are burnt with a powerful downdraught. 


THE MAGNETO-ELECTRICAL 
MACHINES OF M. DE MERITENS. 
One of the most important and interesting of the 

exhibits in the Paris Electrical Exhibition is the 








collection of magneto-electrical apparatus of M. A. 


de Meritens, whose electrical generators are now to 
a great extent replacing dynamo-electrical machines 
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at many of the lighthouses of this country as well | 
as those of the French administration. 
The first thing that strikes any one who examines 
the machines of M. de Meritens is the thoroughly 
sound mechanical design of the apparatus looked at 
merely in the light of a machine, and epart from its 
electrical properties, and the next most striking 
feature is the high-class workmanship and finish of | 
every part, characteristics which must contribute | 
very largely to the excellent results obtained by M. 
de Meritens’ system. 
The machines exhibited by M. de Meritens are of | 
three distinct types: (1) the machine adapted to | 
the illumination of lighthouses ; (2) the form for 
use in workshops and small installations of electric 
light; and (3) the continuous current machine. 
The first two types we illustrate in the present notice, | 
and we propose to describe the continuous current | 
machines in our next issue. We would, however, | 
refer those of our readers who are not acquainted | 
with the general principle of M. de Meritens’ | 
machine to our description of the earliest form of it | 
which we published in our twenty-eighth volume ;* | 
remarking only that the armature of the De| 
Meritens machine resembles that of the Gramme | 
apparatus in so far as it consists of a number of coils 
of insulated wire wound round an annular iron core, | 
and it has one point of resemblance to the Brush | 


armature from the fact that between each of its | 


coils there is a projecting iron pole-piece by which 
the magnetic induction of the core of each helix is 
intensified. The machine, however, differs so 
entirely from either the Gramme or Brush appa- 


ratus, both in the connecting together of its coils | 
and in the principles involved in the induction of its | 


electric currents from a magnetic field, that we 
mention its physical relationship to the Gramme, 
Brush, and such like allied machines, in order to 
illustrate the annular form of its rotating armature. 

In the machine we described two years ago, and 
to which we have just referred, the magnetic fields 
through which the coils of the armature were carried 
by the rotation of the machine, were produced by a 
set of eight compound horseshoe electro-magnets 
arranged as a crown around the axis, the mean 
plane of each being parallel to the axis of rotation 
of the armature ; in fact, similar in position to the 
magnets of the machine shown in Figs, 1] and 12, 
which accompany this notice. In the new form of 
lighthouse machine, which we illustrate on page 
356, the permanent magnets, which are also of 
horseshoe form, are arranged radially around the 
axis in a precisely similar manner to the disposition 
of the field magnets of the old Alliance machine, 
which in exterval general appearance it at first sight 
much resembles. 

Referring to the illustration (see preceding page), 
Fig. 1 is a transverse section of the machine, and Fig. 2 
a longitudinal section taken through the axis so as to 
show, in both views, the armature ring and the posi- 
tion of the field magnets with respect to it, while in 
Figs. 5, 6, and 7 are shown the details of the armature 
bobbins marked H, the iron core-pieces A h and the 
projecting pole-pieces, which form enlarged ends to 
the latter, and are marked g. In Fig. 5, which 
represents a section through half of the ring, the 
method of attachment and of coupling up is very 
clearly shown. On reference to Fig. 1, it will be seen 


that each armature ring G is built up of sixteen flat- | 


tened oval bobbins H separated from one another by 
the projecting pole-pieces g, and around each ring are 
fixed radially to the framing of the machine eight 


very powerful compound permanent magnets each | 


composed of eight Jamine of steel. The distance 
apart of the two limbs of each magnet, as well as 
the distance between the north pole of one magnet 
and the south pole of the next, is precisely equal to 
the distance apart or pitch around the armature of 
the pole-pieces and the coils. In referring to Fig. 1 
we have for the sake of clearness treated the 
machine as consisting of one armature ring and one 
crown of magnets; but, as will be seen in Fig. 2, 
there are in the lighthouse machine, five of such 
single machines all working together on the same 
shaft; there are, therefore, forty horseshoe perma- 
nent magnets composed of 320 lamine of steel and 
producing magnetic fields through which the eighty 
induction bobbins are being driven at a high velo- 
city. 

The details of the magnets and their method of 
adjustment and attachment to the framing of the 
machine are clearly shown in Figs. 3and 4. Each 
maguet is built up of eight lamine of steel, each 








* See ENGINEERING, vol. xxviii., page 372. 
¢ Tid vol. xxvii., page 513. 


ten millimetres in thickness, and are held together 
tightly by the bolts and nuts cd, the whole 
being attached to the brass frames F, which are 
fixed to the framing of the machine in radial slides 
by which the distance from the armature ring can 
be adjusted with great accuracy. The total weight 
of the forty magnets is about one ton. 

The currents from the five armatures are brought 
together in two groups to the four brass collecting 
discs i, which are mounted in pairs on an insulated 
bush J fixed to the principal shaft of the machine ; 
the details of the collecting apparatus are shown to a 
larger scale in Figs. 8, 9, and 10. Against the 
discs i are pressed by means of springs the four 
collecting plates or brushes i k*, which are in 
metallic connexion with the attachment screws / /, 
of which there are two pairs, one at each end of the 
machine, as shown in Fig. 2. 
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The construction of the armature of M. de 
| Meritens'’ machine is very interesting and ingenious. 
| Each of the induction coils shown at H, Figs. 5, 6, 
|and 7, is composed first of a flat spool or bobbin of 
|iron of the form marked / in Figs. 6 and 7, and 
| this is wound in a lathe with insulated copper wire 
1.9 mm, in diameter, and of which the total weight 
in the whole machine is from 120 lb. to1301b. The 
iron cores of these coils are built up of eighty 
thicknesses of soft sheet iron 1 mm, in thickness, 
and stamped out by a machine. The coils are 
wound and attached to the armature wheel by a 
set of bolts marked e in the figures, which pass 
|through the projecting lugs g of the wheel, and 
{through the cylindrical hole formed by the semi- 
|cylindrical grooves in the ends of the iron core- 
| pieces when abutting the one against the other. 

The coupling up of the armature coils is one of 
|the most ingenious and interesting features of the 
De Meritens machine, for as the magnets are arranged 
| around the armature in such a way that in the rota- 
| tion of the coils, alternate poles are presented to any 
lone bobbin, it follows that if the bobbins were 
numbered 1, 2, 3, 4, &c., up to 16, the currents 
induced in all the even number bobbins would be 
in one direction, and all the uneven numbers in the 
opposite, and it would appear at first sight that 
these coils could not be connected together in series 
without the one set of currents neutralising the 
other; but by connecting the armature coils 
together in the manner illustrated in the diagram 
|annexed, it will be seen that although the currents 
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generated in consecutive coils are opposite in direc- 
tion to one another, yet their combined current 
transmitted to the collecting apparatus is in the 
same direction. ‘This combined current is alter- 
nating in direction, because all the reversals take 
place at the same moment; but, at any one instant 
all the bobbins are feeding into the external circuit 
currents in the same direction, 

Of the De Meritens lighthouse machine there are 
no less than six specimens in the Paris Exhibition, 
all of which are at work. One of these supplies the 
currents which illuminate the great lighthouse in 
the middle of the nave, and two others illuminate 
the two smaller lighthouse apparatus in the west 
gallery of the building, and which form part of the 








exhibit of Messrs, Sautter, Lemonnier, and Co, 
One illuminates two large arc lamps in the south 
gallery, and at the same time by another circuit, 
a large arc lamp in the pavilion of the Ministére 
des Postes et des ‘lelegraphes. Another machine 
of the same size supplies the light to the Berjot 
lamps in the same pavilion, or it can be switched 
on to a series of Jablochkoff candles; it being 
capable of illuminating thirty Jablochkoff candles or 
forty Berjot regulators. The sixth machine is used 
sometimes in connexion with Jablochkoff candles 
and sometimes with arc lamps. Each and all of 
these machines display great beauty of design, 
workmanship, and finish, and work with the 
greatest regularity and steadiness. 

Another very interesting exhibit of M. De 
Meritens is a smaller type of apparatus designed 
for the illumination of factories and such-like 
installations. In this machine, which we illustrate 
in Figs. 11 and 12, the permanent magnets are 
disposed horizontally as in the earliest form of 
the apparatus, but the eight compound horseshoe 
magnets of the earlier form are, in the new machine, 
replaced by sixteen compound straight magnets E EF 
arranged in pairs, a3 the inventor has found that 
with this arrangement he obtaius a set of more 
powerful magnetic fields. Each compound magnet 
is built up of twelve layers of steel about 18 in. long, 
2} in. wide, and 4} mm. in thickness, and the 
total weight of the magnets on the machine is about 
3 cwt. Fig. 13 shows a pair of these compourd 
magnets which are united at their upper end by an 
iron block between them screwed up by the b It 
and nut C', so as to convert the whole into a sort 
of horseshoe magnet. 

The armature, of which in this machine there is 
only one, is of precisely similar construction to 
those of the lighthouse machine, and is built up of 
sixteen induction bobbins, which are wound with 
insulated copper wire 1.9 mm., givinga total weight 
of wire on the armature of from 24 1b. to 26 lb. 
The bobbins are connected up in the same way as 
are those of the larger machine, and the collecting 
apparatus is very similar. With a mean speed of 
1000 revolutions per minute the machine absorbs 
about three horse power while supplying the currents 
to four Jablochkoff candles, 

One of the most interesting features of the 
machine is the commutating arrangement attached 
to the face of the armature disc, and which we 
illustrate in Fig. 14. By the very simple commu- 
tating plate the sixteen bobbins of the armature can 
be coupled up either in series or in parallel circuit, 
and with various modifications of the two, ‘This 
apparatus consists of a flat disc of wood or insulating 
material, on the face of which are attached by 
means of screws, two circular bands of brass x and », 
connected respectively with the two terminals of 
the machine, and between them are fixed eight seg- 
ments of the same metal z, insulated from them 
and from one another, but capable of being con- 
nected with each other or with the circular 
bands by the insertion of small screw plugs in screw 
holes provided for them, and which are numbered 
in the figures from 1 to 12. In order to couple up 
all the bobbins of the armature in series, all that is 
necessary is to insert the plugs in the holes marked 
1, 3, 5, 8, and 11, and with this arrangement the 
currents transmitted into the external circuit are 
capable of illuminating four Jablochkoff candles or 
six Berjot regulators of about 180 candle power 
each. If, however, it is required to couple up half 
the number of the bobbins in series, the plugs are 
inserted in the holes 1, 3, 5, 7, 9, and ]1, under 
which arrangement the machine can feed two 
Berjot lamps of from 380 to 480 candles power each, 
And, again, should it be desired to couple up one- 
fourth of the bobbins in series, by placing the plugs 
in the spaces 1, 3, 4, 6, 7, 9, 10, and 12, the 
apparatus will supply the current capable of main- 
taining a single arc light of 960 candles, 

M. de Meritens exhibits also a machine of the old 
type, which we described two years ago, but fitted 
with the commutating arrangement which we have 
just described, as well as two very interesting 
direct-current magneto-electric machines, one of 
which is in regular work. We shall illustrate and 
describe this new machine in our next issue, and 
with it conclude our notice of M. de Meritens’ most 
interesting exhibit. 








RAILs IN GERMANY.—The consumption of rails in Ger- 
many, in 1878, was 1,218,660 tons. The corresponding con- 
sumption in 1879 was 586,110 tons, ; and in 1880, 852,700 
tons, making a total for the three years of 2,657,530 tons. 
Nearly the whole of the rails thus consumed were steel. 
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LoWDON, BRIGHTON, AND SOUTH COAST RAILWAY. 
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TANK LOCOMOTIVE: LONDON, 
BRIGHTON, AND SOUTH COAST RAILWAY. 

WE give this week a two-page engraving with other 
views on pages 352 and 353 of one of the small six- 
coupled tank locomotives which Mr. Stroudley has so 
successfully employed on the London, Brighton, and 
South Coast Railway for working local traffic. We shall 
next week publish a number of details of these engines, 
and shall then describe them and have something to say 
of Mr. Stroudley’s practice generally. 








PATENT REFORM. 
The Society of Arts’ Patent Bill.* 
By Sir Frepverick J. BRAMWELL, F.R.S. 


THE various Bills introduced by the late Government, and 
the promise made by Mr. Chamberlain of a Government Bill 
next year, are proofs of their concurrence in the necessity of 
an amended patent law. In the remarks I am about to make 
on the Society of Arts’ Bill, I therefore intend to take it as 
generally conceded that there must be a Patent Law, and 
that the question before us is confined to the consideration 
of what should be the nature of that Patent Law, and I doubt 
not that our chairman, in inviting the meeting to discuss this 
paper, will ask members to be good enough to do so in the 
spirit in which it is written—namely to consider whether 
the Bill of the Society of Arts is one which should meet 
with approval or otherwise, and not to discuss the question 
as to whether there should or should not be a l’atent Law 
at all. 

At the beginning of its last session, the Society of Arts 
appoiuted a committee, consisting of the chairman of 
the Society’s Council (myself), Professor Abel, Mr. Alfred 
Carpmael, Sir Henry Cole, Captain Douglas Galton, Mr. 
W. H. Perkin, Professor Siemens, and Mr. H. Traeman 
Wood. The committee commenced their work by drawing 
up a series of questions as to the mode in which a Patent 
Law shonld be framed in regard to certain points specially 
enumerated, and having done so they asked their secre- 
tary, Mr. H. Trueman Wood, who is helping here to-day 
as one of the secretaries of Section G, to obtain and 
tabulate, for the information of the committee, a state- 
ment of the manner in which those various points were 
dealt with by the Patent Laws of other nations. Furnished 
with this information, the committee considered the ques- 
tions which bad been drawn up, and came to conclu- 
sions upon them. They were thus enabled to prepare 
‘* instructions’ to guide a Parliamentary draughtsman in 
the preparation of a Bill. It may be as well to state at 
once that in framing the Bill, the committee did not allow 
themselves to be guided by considerations of expediency, 
that is to say, by considerations of what it is likely would 
be embodied in any Bill prepared by Government, but 
they thought it right to draw up, to the best of their 
ability, such a Bill as they believed would be to the 
advantage of the community at large, and such a Bill as 
they themselves would pass, if, happily for manufacturers 
and commerce, the Legislature would, on this point, 
delegate its powers to the Society of Arts. Some of those 
present may think that the committee might well have 
exercised their functions by making suggestions of alter- 
ation in this or that clause of the existing Bill, but having 
regard to the many abortive attempts of this sort which 
have been made, and having regard also to the fact that 
when it is essayed to vary and patch up an existing Act, it 
is extremely probable some of these variations will be 
found inconsistent with that which remains—the com- 
mittee determined to prepare a thoroughly complete Bill. 
The Bill having been submitted to the Council of the 
Society of Arts, has been provisionally approved by them ; 
but they determined that before the next session of Parlia- 
ment it would be desirable that their Bill should be tho- 
roughly canvassed. They therefore gave notice of their 
intention to summon a meeting of the Society of Arts after 
the vacation, for the purpose of considering the Bill, and 
discussing it. Guided by the opinions expressed at this 
discussion, the Council will either retain the Bill in its 
present form, or will make such elterations in it as may 
be deemed expedient, and will then finally issue it as the 
Biil which the Council of the Society of Arts wou'd desire 
tosee passed in its entirety. I am quite sure that I am 
acting consistently with the wishes of my colleagues on 
the Council in bringing the matter before the Mechanical 
Section of the British Association, in order that they may 
be benefitted by the discussion which will ensue here, and 
the opinions which will be expressed. 

I do not think it is too much to say that orevious Acts 
of Parliament have been framed with the view, that on 
one side there was the public, and on the other side the 
patentee ; that only so much ought to be given to the 
patentee as would lead him to communicate, in the first 
instance, his invention to the public, but that every attempt 
should be made in subsequent proceedings to oust him of 
his privileges, in order that the invention might be thrown 
open on the earliest possible day. In the paper I read 
before the Society of Arts, to which I have already alluded, 
I went fully into this view of the subject, and will not fur- 
ther repeat myself here, than to say those who had capital 
embarked jn plant, did not desire to see that plant made 
useless by the mode of manufacture being changed to new 
inventions, and that unless they were tempted by the pro- 
spect of protection for a certain number of pee they 
would not enter upon a novel course which would result in 
thus depreciating the capital invested in their manufac- 
ture; that most patented matters, although sufficiently 
specified, required practical development, a development 
which can only be secured by the invention passing 
through an experimental stage. 











’ * Paper read before the Section G, British Association 
meeting, York. 








Under the protection of a patent, the manufacturer is 
willing to incur the necessary expense for this, and a'so 
the risk of his plant being eventually thrown out of use; 
but without a patent no manufacturer would run these 
risks, because he would be aware that when he had suc- 
ceeded in overcoming the practical difficulties, his compe- 
titors in trade coal then go to work upon the invention 
without themselves having these practical difficulties to 
overcome, and thus the man who first took up the inven- 
tion would be the one who would obviously make the least 
money by it. For these and other like reasons, which I 
will not now repeat, I showed that the absence of a patent 
would be really a bar to the adoption of the invention. I 
was much struck by a statement of a member of the 
Society of Arts—Mr. Barff— which he made in a communi- 
cation to the Journal in answer to an inquiry why liquid 
fuel was not employed for steam engine purposes, and espe- 
cially for steam vessels, he said that so many attempts in 
this direction had been made and published, that no valid 
patent could be obtained, and that thus, it being nobody’s 
interest to push the invention, the invention was not 
pushed, and was not broughtinto use. Iam quite sure that 
Mr. Barff was perfectly right in his view of the case. I 
would repeat on this subject that which I have often quoted, 
because it is so very true and so very apt, an expression 
made use of by our chairman of to-day, Dr. Siemens, namely 
that—for the interest of the community—if an invention 
were found lying, like some orphan child, in the gutter, 
some one should be selected as its foster father to take up 
that invention. 

This need of a patentee in the development of an inven- 
tion was the first point the committee kept before them. 
The second point the committee had in view, was that, so 
far as possible, the connexion between lawyers and patents 
should be severed. There can, I think, be little doubt that 
whether in regard to the original granting of patents, or 
in regard to their amendment, or in regard to the trial of 
patent actions, lawyers are the persons least adapted to 
perform these functions properly. 

Fortunately, having regard to the magnitude of the 
transactions involved in patent matters, there is but very 
little patent litigation. But with respect to the few actions 
that are tried, a very considerable part of the expense 
arises from the elaborate models which are needed to 
instruct counsel upon the subject, who themselves have to 
inform both the court and also the jury, where there is 
one. And further, commonly, notwithstanding all the 
expense that has been gone to, and the pains that have been 
taken, the litigants have the chagrin of seeing that they 
have not been successful in making themselves understood 
either by the court or the jury, or it may be, not even by 
their own counsel. 

Having now stated to you the history of the Society of 
Arts’ Bill, and the main principles upon which it is founded, 
I will now briefly touch upon one or two of its leading 
features, showing how they have been framed with the 
view of carrying these principles into effect, referring the 
section to the printed memorandum which has been dis- 
tributed amongst them for further information on the 
subject. The Patent Bill has already appeared in exrtenso 
in the Society of Arts’ Journal, and a few copies of it in 
the Parliamentary form are here for the use of those who 
wish to ascertain the exact wording of any particular 
section. 

It will be seen by the memorandum the first proposition 
is that there should be appointed, in lieu of the present 
Commissioners, who are all legal officials, a body of Com- 
missioners, one of whom should be well acquainted with 
engineering, one with chemistry, and one with law. 
Power is given to the Commissioners, with the approval 
of the Treasury, to appoint the needful staff. It is intended 
that these Commissioners should be the persons to grant 
patents, after a slight examination by examiners, not as to 
novelty, not as to utility, not as to sufficiency of invention, 
but simply to insure that the necessary forms are complied 
with, and that a sufficient description is given. 

The Commissioners, also, are those who would hear 
oppositions, which it is proposed to confine to those per- 
sons who allege that the invention has been fraudulently 
obtained from them. They are also those who would con- 
sider as to amendments, and as to prolongations — and 
it is intended that both amendments and prolongations 
should be made more easy than they are at present. And, 
finally, it is the Commissioners who would hear patent 
causes. This remitting to the Commissioners of the trial 
of patent cases, probably is the most thorough change made 
by the Bill, but the committee consider that they are not 
without a precedent in the matter. It is now many years 
ago since the Railway Commissioners were appointed, for 
the express purpose of determining questions between rail- 
way and canal companies and the public, and it is quite 
certain that if it were found expedient to appoint a special 
body for the purpose of determining questions which involve 
no detail of machinery, which demand no knowledge of 
chemistry, but which are simply questions of contract, or 
of the application of rates and charges of various amounts 
to various circumstances, still more is it needed that there 
should be a special tribunal for the trial of patent causes, 
involving, as they commonly do, matters with which no 
existing tribunal is competent to deal. 

Among the other provisions it will be found, on examin- 
ing the Bill, that the procedure has been modified, with the 
object of helping the patentee to obtain his patent more 
easily than at present, and more cheaply, and also with the 
object of rendering the patent more secure when he has 
once obtained it. ‘hat an attempt has been made to settle 
the vexed question of subject matter, by substituting a 
fresh definition ia place of the practically obsolete one con- 
tained in the Statute of Monopolies -*‘ A new manufac- 
ture within this realm.” 

With respect to pleas in patent actions at the present 
time, the defendant, even if he has undoubtedly pirated 
and used, without the patentee’s consent, a valuable inven- 








tion given to the public by the patentee, is enabled success- 
fully to resist an action brought against him if he can 
prove that some of the matter comprised within that 
patent, matter which he has not infringed, is not new, 
although the particular matter which he has infringed is 
new. He is also enabled to din his def if he 
can show that these other matters which he has not 
infringed are inadequately specified. He is also enabled 
to succeed in his defence if be can show, from a considera- 
tion of the provisional specification, that the matters 
claimed in the final specification were not those for which, 
strictly and legally speaking, the patent was granted. It 
is true that, if the defendant succeeds on any one of those 
points, the patentee can commonly cure the defect in his 
specification by a disclaimer ; yet even that is not secured 
to the patentee as a matter of right, but as a matter of 
grace and favour,’and is, if granted, too commonly coupled 
with conditions. And with regard to this question of want 
of novelty, it is sufficient if a single publication—say in 
the British Museum—of 50 or 100 years old, not looked 
at once inten years probably, and utterly unknown to 
those engaged in the manufacture to which the patent 
relates, can be raked up, and can be shown to contain, it 
may be, not the invention as described in the specification, 
but something which may be said to come within the general 
terms of the claim. ‘The committee who framed the 
Society of Arts’ Bill, generally, as you will bave gathered 
from what has already been said, are of opinion that it is 
contrary. to the interests of the public that a patentee 
should be deprived of his invention by what, after all, are 
technicalities. Further, it is a very common thing for a 
patentee to obtain provisional protection, and having done 
so, either through being too much occupied with other mat- 
ters, or through being incompetent to develop his own idea, 
to abandon the further proceeding with the patent, and to 
allow his provisional protection to lapse, and thereupon the 
provisional specification is made public. I believe I am 
right in saying that something like 30 per cent. to 40 per 
cent. of all the inventions for which provisional protection 
is obtained do not go beyond that stage. The result is, 
that there is made public, legally speaking, a mass of crude 
and undigested matter, always useless to the manufacturer, 
but commonly destructive of the novelty of a patent which 
might come afterwards and be fully worked out by an 
inventor. It is on such grounds as these that the committee 
who have prepared the Patent Bill of the Society of Arts 
propose the provisional specification should be a merely 
temporary document, that it should never be made public, 
so that whether a patent be granted, or whether the pro- 
visional protection be suffered to lapse, the document should 
be destroyed. Similarly, it appeared to the committee that it 
was inexpedient a patent should be rendered invalid by any 
dormant publication, such as a book in the British 
Museum, and therefore they proposed that unless an inven- 
tion can be proved to have been in use within 30 years, no 
mere publication, unaccompanied by use, should be con- 
sidered an anticipation of a patent. With respect to the 
term of a patent, it will be seen that the committee 
suggest the American term of 17 years, coupled with the 
power of prolongation for a further 11 years. The term of 
17 years has been taken, coupled with this power, in pre- 
ference to the term of 21 years proposed in the Govern- 
ment Bill of 1879, unaccompanied by prolongation, as the 
committee deemed that 17 years, if the patent was suc- 
cessful, would afford the patentee sufficient remuneration, 
and also that having once established a body competent to 
deal with patent matters, there would no longer remain 
the difficulty of obtaining satisfactory decisions in cases 
of prolongation. The scale of fees proposed in order to 
obtain a patent is that!of the Government Bill of 1879, and, 
as regards the subsequent payments, is practically the same 
as was proposed in that Bill. 

In this, the most recent Government Bill, provisions 
were made for the cessation of the patent if the invention 
were not put to work within a given time, and, in addition, 
provisions were made that compulsory licenses should be 
granted by the patentee. The committee of the British 
Association which considered the Government Bill of 1879, 
strongly urged the undesirability of the first of these pro- 
visions, and pointed out that where a patentee was bound 
to grant a license, there was no reason why he should be 
deprived of his patent if he himself failed to put it to work, 
and they gave instances in which it would be extremely 
difficult for the patentee to obtain a trial of bis invention, 
and they urged that if a proper provision were made for 
obligatory licenses, no duty should be imposed on the 
patentee as regarded putting his invention to work within 
agiven time. One of the greatest difficulties which the 
committee of the Society of Arts encountered, was to deter- 
mine whether or not obligatory licenses should form a part 
of the Bill. The subject is a complex one, and not so 
readily disposed of as perhaps those who have not studied 
it may imagine. I do not propose to enter into it here, to 
show the difficulties, but 1 shall be very happy to answer 
any questions on the point, or indeed, on any other point, 
that may be put in the discussion. It will at present 
suffice if I say the committee at length unanimously came 
to the conclusion it was, on the whole, expedient that 
obligatory licenses, guarded, however, in the way provided 
— the Bill, should form one of the provisions of that 

ill. 











CHROME STEEL.—Experiments have been made at 
Gavres, with armour plates made of chrome steel, supplied 
by the Creusét Works, and Messrs. J. Holtzer, Dorian, 
and Co, of Mieux. The plates were made on the compound 
system, square slabs of chrome steel being fastened to a 
solid backing of iron. The experiments were not so suc- 
cessful as was anticipated, the first projectile which hit the 
plate shattered it almost to pieces. ‘his result is attributed 
to the fact that the iron backing was not sufficiently solid, 
and that it was difficult to get the iron and steel to make 
an efficient compound. 
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CENTRIFUGAL PUMPING ENGINE. 

Messrs. W. H. ALLEN anv Co., of York-street, Lam- 
beth, have recently been building a number of centri- 
fugal pumping engines for some of the leading ship- 
builders on the Clyde for new liners now being finished 
on that river, these pumping engines varying in size 
from those with 7 in. diameter of pipe to loin. We 
annex an engraving representing one of these latter 
which are intended for circulating water through the 
surface condensers of engines indicating 4000 horse 
power. Each pump is capable of discharging 3500 
gallons per minute, either through the condenser at a 
speed of about 160 revolutions per minute, or from the 
bilge a height of 25 ft. at 260 revolutions per minute. 

The engines fitted with cylinders 10 in. in diameter 
and 10 in. stroke, are supplied with Buckley's piston 
rings and all the latest improvements. The whole of 
the working parts are made of steel, the reciprocating 
parts being balanced with counterweights forged on the 
steel shaft. The bearings are of manganese bronze. The 
working parts of these engines have been made excep- 
tionally large, and the steam pressure used is 100 lb. on 
the square inch. 

These pumps are charged by a patent ejector which 
will draw the water up 25 {t., and is a very excellent 
adjunct to the centrifugal pump, increasing its use by 
being enabled to keep the pump working even while the 
bilges or tanks are only partly full, and the pump 
drawing air in with the water. These pumps and engines 
are now being largely used for this purpose, and contain 
in themselves several important yeasons why they should 
be adopted. The workmanship is excellent, and great 
care seems to have been taken in every detail. 








SCHONHEYDER’S SANITARY STOVE. 

On the opposite page we illustrate a stove which 
has recently been invented by Mr. W. Schénheyder, 
of 81, St. Stephen’s Avenue, Shepherd’s Bush, which is 
intended to provide light, heat, and ventilation at the 
same time. The evil effects produced by burning gas 
without proper attention to ventilation are well known, 
the apartments naturally becoming surcharged with 
heated carbonic acid, which is, of course, most injurious. 


In the stove we are about to describe the products of | 


combustion are taken into the chimney and are never 
allowed to come into contact with the air in the room. 
Pure fresh air is drawn from the outside of the building, 
is warmed in passing upwards through the stove, is 


discharged at the top into tne room, and after cooling by | 


contact with the ceiling and walls, descends to the 
bottom, whence it is withdrawn into the chimney. In 
eases where it is only required to warm the air with- 
out constantly changing it, this is effected by closing a 
valve controlling the inlet and outlet of air and merely 
allowing the air in the room to circulate through the 
stove; and where the temperature of the room 
already sufficiently high and it is wished to ventilate 
only without further heating the air, this is done by 
allowing the air from the room to enter at the top of the 
stove and be discharged at the bottom into the flue where 
a sufficient draught is created by the heat of the gas 
burned in the stove to draw this air away. 

Fig. 1 shows a sectional elevation of the stove, as wel 
as of the air supply pipe and the chimney. From this 
it will be seen that externally it is merely a column 


18 


(which can of course be decorated to any desired extent) | 


having one or more Argand gas burners placed outside 
it at a suitable height. The whole of the light produced 
by the combustion of the gas is thus practically utilised 
by being placed at such a level as is found most con- 
venient. The highly heated products of combustion 
pass up by the elbow B into the interior of the stove. 
This elbow is made to slide up vertically, so that the 
burner has to be lit from the top, thus preventing the 
possibility of an explosion taking place if a light were 
applied to an accumulation of mixed air and gas. A 
cylinder P which acts as a heater is placed eccentrically 
within the outside casing of the stove, and serves to trans- 
mit the heat contained in the products of combustion to 
the air to be warmed for supplying the room. Many close 
stoves when used produce a most unpleasant effect through 
burning the air by overheating it and thus carbonising 
some of the impurities it contains. This objection is over- 
come by preventing the heated gases being brought into 
contact with the surfaces to which they are to give up their 
heat at too great a temperature, and for this purpose the 
down pipe C is surrounded by slag wool or other good 
non-conducting material. The products of combus- 
tion are led by it into the box E' and from thence, if it is 
wished to heat the air in the room, through the annular 
space D D to the flue at the top. In order to prevent the 
air being burned this annular space is provided with an 
air jacket—containing imprisoned air for about one-half 
its height. The fresh air supply is drawn in by the pipe G 
and passes up through the space O, becoming heated as it 
ascends and is discharged from the top of the stove. On 
entering the room it becomes cooled by contact with the 
ceiling and walls and descends, finally making its exit 
into the chimney through the openings marked II in 
Fig. 2 and the discharge pipe K in Fig. 1, If it is 
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door L at§the base, as seen in Fig. 5. The door L and 
the slide M are in one piece, so that when the door is 
opened the slide closes both the supply and discharge 
pipes G and K, and the air is obliged to enter through 
the door L and passes out at the top of the stove after 
being heated. A good circulation of warm air is thus 
kept up as the air in the neighbourhood of the stove also 
rises due to its increase of temperature. For ventilation 
insummer the products of combustion are made to pass 
away directly through the pipe F, which is also covered 
with some non-conducting composition to prevent trans- 
mission of heat as much as possible, and the air, which 
will be warmest at the top of the room, is withdrawn 
through the top of the stove and passes away as seen by 
the direction of the arrows at Fig, 4. A valve N is pro- 
vided at the base for changing from summer to winter 
ventilation as well as a double hit-and-miss valve at the 
top of the box E'. By means of this latter the degree 
of heat imparted to the air passing through the stove 
may be regulated, a greater or less quantity of it pass- 
ing directly through the pipe F as may be desired. 

We had many opportunities during the late severe 
winter of observing the stove at work, and found that it 
quite realises Mr. Schonheyder’s expectations, keeping a 





desired nxrely to heat the air in the room without tho- 
roughly ventilating it, this can be done by opening the | 


room at an agreeable temperature, with thorough venti- 
lation and a complete absence of draughts. When it is 
desired the air can also be slightly moistened by the 
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evaporation of a small quantity of water contained in a 
reservoir at the top of the stove. One of these stoves 
was lately exhibited by the makers, Messrs. Strom and 
Co., at the Medical and Sanitary Exhibition, at South 
Kensington, where it attracted very great attention, and 
we are informed it is Messrs. Strom’s intention to have 
one thoroughly tested by the Smoke Abatement Com- 
mittee, the results of which we shall watch with great 
interest and place before our readers on a future occa- 
sion. 


NOTES FROM SOUTH AFRICA. 


To THE EDITOR OF ENGINEERING. 
Srr,—All minor matters are at present set aside by the 
absorbing discussion of the disastrous disappearance of 
tbe large steamer Teuton, off the coast near Agalhas, a 
point marked already by the wrecks of mail vessels, and 
whick in future should havea wide berth given by cautious 
navigators. The captain of the ill-fated craft was con- 
sidered to be a very cool, calm, and collected man, and 
perhaps if he had possessed a more sensitive temperament 
the allegations against him might rot have existed. He 
evidently placed extreme confidence in engineering struc- 
tures, which more knowledge would not have justified ; 
jand his error was perceived too late for more than 
| partial correction. 
It is supposed that familiarity, set of southern current, 
and atmospheric deception, caused the fatal error of posi- 
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tion, which involved the loss of over 200 lives. The full } 
inquiry to be made at Cape Town will elucidate details, 
and probably lead to changes and additions to the lighting | 
of our dangerous and rugged coasts, as we find that near 
the Tararua’s Reef, a lighthouse is to be erected, in New 
Zealand. The foundering of the Teuton was very sudden, | 
nearly all on board heing sucked down in the vortex, and | 
but few rising to the surface. The calamity was marked | 
by melancholy features, and the colony greatly appreciates | 
the royal and general sympathy expressed in Europe, and | 
cabled within two days after the occurrence. Some of the | 
saved have come to this port, and others have proceeded 
oo Sate, stripped of their property, families, and cheer- | 
ulness. 

No blame is laid on the great company whose fine vessels 
now run to and fro with such splendid precision ; but it 
is universally felt that regulations are needed, by which 
fully recognised littoral perils shall in future navigation 
be rigorously respected and avoided. In this instance, 
there was ample time in hand, without anything to gain 
by closely skirting the land, so the vessel was under easy 
steam in fine weather. Whether she struck a semi-sub- 
merged wreck is not yet determined, but no dangers were 
discerned by the officers on the bridge, who were familar 
with the navigation. There was no fog, and the coast line 
was distinctly visible, when the hull was broken by grating 
over an obstacle, the ship sinking about four hours later. 
The late violent gales caused several wrecks at East 
London, and the large ship Calcutta came ashore in 
Bomvanaland. A quantity of sugar and 2000 bales of 
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Manilla fibre have been landed by the help of the natives, 
and the hull sold for about 6001. The ship was bound for 
Boston, U.S. In future, ships coming ashore at East 
London, will be directed to a defined portion of the beach, 


| and an improved system will be inaugurated for the rocket 


service. Newfoundlands may also be used, as in the 
States ceast service. The sea wall at East London is 
advancing well, and the locomotives are being made to do the 
work of cranes ina novel manner. The port is expanding 
ata rapid rate, and promises to become of great importance. 
At Port Alfred, the steam crane for placing concrete blocks 
will soon be at werk, and Mr. Cooper, C.E., has arrived 
to make a start with the projected railway of 40 miles. 
A gentleman from Scotland has patrolled the route, and 
designs to settle bodies of immigrants in the Albany dis- 
trict, which is favourable for agriculture and horticulture. 
A party of Chinese coolies, specially selected at Hong 
Kong, are also expected at Algoa Bay by a tea ship direct 
from China. 

In Natal the sugar planters have been put in spirits by 
heavy rains, and even near Durban snow has fallen so 
thickly that a farmer perished through confusion and cold, 
quite close to his residence. The losses of stock have been 
enormous, for the fall extended through this colony and 
the Diamond Fields. We also read of unusual snowfalls 
in Australia, Siberia, and Iceland. The remarkable 
moisture in the Cape Colony excites hopes of grand crops, 
and the springs and streams are well replenished. A serious 
accident has occurred at a lofty viaduct on the Queenstown 
line, several loaded trucks having gone down the bank 








into the river. The cause has not yet been discovered, 
apparently. The Natalian lines stood safely through the 
rains. r. Hall, C.E., of Port Elizabeth, is now survey- 
ing the country between Bloemfontein and Colesberg, on 
behalf of the Free State Government. This gentleman 
has had much experience in South Africa, and the Dutch 
officials are very favourably impressed with him. He 
belongs to the school represented by the late Mr. Locke, 
and thoroughly understands the conditions of the country, 
which knowledge demands familiar acquaintance, if serious 
errors are to be avoided. Africa has been the grave of 
reputations, not only of military, diplomatic, and nautical, 
but also of engineering experts. 

The development of the Australasian and African 
colonies is bringing more steam services round the Cape of 
Storms, and in addition to the Clan and Sloman lines we 
are expecting the Egyptian Monarch and her consorts. 
The Australasian also predicts that vessels from Bor- 
deaux will appear on this route; that port being very 
jealous of her rival Marseilles, and aiming to develop her 
wine and wool traffic. We also find that the manager of 
the Beaver line of Liverpool has been studying the 
amazing growth of the ports that flourish under the 
Southern Cross, and we shall not be surprised to find a 
Lake steamer coming into Table Bay. The Amalfi was 
45 days to Cape Town. Machinery continues to arrive 
here for all parts, and we shortly start steam brick works 
and a fine sawmill, equipped with plant from Derby and 
Rochdale. More locomotives from Leicester are waiting to 
proceed to Kimberley, and quantities of wrought-iron 
piping are being trucked away. At Queenstown, buildings 
estimated to cost 100,0001. are in course of construction, 
and all over the Free State mine prospecting is going for- 
ward with activity. Several fresh coal mines are reported 
between Jagersfontein and Kimberley, the fuel being of 
good quality. 

A couple of companies have started at Bloemfontein and 
Fauresmith, with the object of building bridges over the 
principal streams, which sometimes seriously hinder traffic. 
The Government has now decided upon making a consider- 
able quantity of rolling stock in the colony, and have shifted 
Mr. Hawthorn Thornton to Cape Town; as general loco- 
motive superintendent he will supervise the three railway 
systems. A heavier steel rail and longer sleepers have also 
been decided upon. At Algoa Bay, further progress will 
shortly be made in the direction of other screw pile jetties, 
and more steam cranes are ordered. Several new tugs are 
shortly due both here and at East London. At Natal, a 
10-ton Rochester steam roller is at work, and one of 15 tons 
is to come to Cape Town, where electric lighting is proposed. 
Kimberley prides itself on the Lontin lamps and the 
Brush system will be exhibited very soon at the Cape. 
However, the report of Sir John Coode is halting and dis- 
appointing, for he seems quite off the track in electrical 
matters, and needing evidence at Paris and other places too 
numerous to mention, where abundant data can be readily 
obtained. The Keith system of heating and illumina- 
tion has been installed in the colony, where it attracts 
favourable attention. For our lighthouses it seems well 
suited. 

In politics, the horizon is extremely nebulous, and the 
behavour of a Dutch cabinet minster excites much com- 
ment. In Coriolanus, Act III., we find these lines : 

“* We nourish ’gainst our senate 

The cockle of rebellion.” 
Referring to the blue campion or cockle in the corn, and 
apposite to our case. Tacitus remarked of Africa, that 
‘it was always producing something new,’ and it is 
truly refreshing to see a minister stumping the country 
with the avowed view of superseding the slow and patient 
Saxon. The repulse at Majuba, the ‘“‘ Hill of Doves,’’ has 
not produced dovelike sentiments among the Dutch, and 
these foolish and fermenting people may yet require some 
drastic medicine to bring them to reason. It is certain 
that their race has done little for Africa, but brutalise and 
irritate the natives. 

Lovers of sport will be pleased to hear that a hippopo- 
tamus of 9 ft. has just been shot at St. John’s River, and 
a large female elephant about 40 miles from this port, near 
the railway. The writer shipped an embryo elephant about 
a year ago, to the College of Surgeons, weighing 25 lb. 

Another attempt is being made to open the Karatara 
goldfields, near Mossel Bay, and a powerfully equipped 

rty, with a 12 horse engine and 80 oxen has proceeeded 

yond Lydenburg to thoroughly explore the Tati auri- 
ferous region. Mr. Francis is chief of the expedition, and 
will risk 30,0001. upon it. Sir J. Swinburne’s party was 
stopped by a rush of water, so they abandoned their 
machinery and plant. Mr. Thornton, Jun., has been 
appointed to the post of locomotive superintendent at 
Uitenbage Works. 
The Brickmaking Company at Kimberly pays dividends 
at the rate of cent. per cent., although it has a rival in the 
Britannia Company. 

The lattice girder bridge over the Vaal will soon be com- 
menced, and will have stone piers able to sustain railway 
traffic. The river is 35 ft. deep in the central portion, and 
is to be crossed by four or five spans at Barkly Drift. The 
abutments are —. The serious plague among Angoras 
is being stayed by the ‘‘ Pasteur’’ system of inoculation at 
the root of the tail. Weare glad to see the honours paid 
to this eminent physiologist in London. The pamphlet on 
ostrich farming by a city engineer who recently visited the 
Fields has been well received, and deserves the study of 
neophytes. Camps are being rapidly formed in Natal 
where birds are doing well, especially on the High Veldt 
about Maritzburg. Beef and mutton are extremely dear, 
and there is a talk of importing bullocks from Madagascar, 
where a sawmill is being established by Bayonian specu- 
lators. The steamer Imerina is already on the station. 
At Cape Town the dry dock approaches completion and 
the large reservoir supplies water direct from Table Moun- 





tain. Our concrete controlling basin, covered in by arch- 
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ing, will hold about two million gallons. It is nearly 
finished. Our forces from Basutoland have returned home. 
The mails per Darban, Captain Warleigh, arrived in 
Kaffrarian towns on the 22nd day from Plymouth. 
Yours, &c., 
P. FRANCE. 


Algoa Bay, September 6, 1881. 








THE MASON SCIENCE COLLEGE. 
To THe Epiror or ENGINEERING. 

Sr1r,—In your notice of the Mason Science College in 
your last issue, you appear to be under the impression that 
our place is older than it is. Educational work in our 
college began in the autumn of last year. The engineering 
section is only commenced now, and | am glad to say under 
very favourable auspices, although the amount you state 
as tuat to be spent on engineering laboratories, machinery, 
and museums is rather more than is already given us. 

Yours truly, 
Rosert H. SMiru. 

Birmingham, October 3, 1881. 


THE DOCKS OF LONDON. 
To rHe EpIToR oF ENGINEERING. 

Sir,—My directors have no wish to court sensational 
publicity for their dock undertaking at Dagenbam, but 
they think it only fair to ask you to allow them to correct 
a false impression which they learn has been created in 
many quarters by the reference of Mr. Dobree, the cbair- 
man of the shareholders’ meeting of the East and West 
India Docks Company, to their property as published in 
the daily papers of the Ist inst., to the effect that this 
property had been offered by them to that company. This 
is absolutely incorrect, and was, they are quite sure, never 
intended to be conveyed by Mr. Dobree. 

That previous to the passing of the Thames Deep-Water 
Dock Act the board of the East and West India Docks 
Company may have entertained and declined the purchase of 
the site at Dagenham acquired by my directors, is as likely 
as it is certain that the latter unhesitatingly, and, as they 
are convinced, wisely, declined to entertain any proffered 
site for their undertaking so far from London asis Tilbury. 

Further, my directors have the authority of their 
engineer, Mr. James Abernethy, the President of the 
Institute of Civil Engineers, for assuring Mr. Dobree that 
the engineering difficulties referred to by him, as connected 
with their site at Dagenham have no other existence than 





in his own imagination and in that of his advisers, and | 


they think that they cannot be accused of exaggeration 
when they state that Mr. Abernethy’s judgment and 
experience in matters of dock constraction are admittedly 
not surpassed in this country. 

My directors are further satisfied that when leisure is 
found by the East and West India Docks Company to 
refer to the Admiralty charts for instraction about the 


shoals of the River Thames to the seaward of Tilbury, | 


serious doubts cannot fail to arise as to whether that com- 
pany, in rushing some 28 miles awa 
their dock extension, is not mnt wen 
shadow and missing the substance. 
Your obedient servant, 
A. JOHNSON, 
Secretary of the Thames Deep-Water Dock Company. 
London, October 6, 1881. 
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AMERICAN STEEL WORKS. 
To THE EDITOR OF ENGINEERING. 

S1r,—In a May number of your journal I notice a short 
aper by Captain J. Jones, General Superintendent of the 
idgar Thomas Steel Works (page 536). As a practical 

contribution and for detailed information of American 
** output racing’’ it is of great value. 

He remarks, ‘‘ The output of American works is governed 
by facilities of getting the ingots out of the road. This is 
the sticking point just now. Therefore, the works which 
cast their products into the least number of moulds have a 
decided advantage in reaching the ultimate production of 
American or Hol'ey plant.’’ And again further on: ‘‘ The 
heat is blown in, the spiegeleisen is added, the vessels are 
allowed to remain idle from five to ten minutes, because, 
as I said before, the question of the power of production is 
limited by getting the ingots away and getting the moulds 
set in position, so that the pit is always behind, while the 
steel in the vessels has plenty of time for thorough ad- 
mixture.”’ 

Now if we acknowledge that five or ten minutes is more 
than actually wanted for perfect admixture, there is no 
doubt that the present system of casting is defective. 
In England, where Besse:ner plant is seldom or never 
forced, the trouble in clearing the pit is not seriously felt, 
but in other countries where vessels have to be worked up 
to their maximam capacity on small ingots, it is very plain 
Captain Jones’s observations are correct. While in the 
East, my attention has long been called to the difficulty 
experienced in conducting metallurgical or other operations 
on a large scale where only a given number of men can be 


employed at one time, whether they be good, bad, or| 


indifferent. It is, however, chiefly on account of their 
slowness that eastern workmen have failed, and will fail in 
many processes where time is an important point. To 
obviate this difficulty as much as possible in the Bessemer 
process, I suggest the adoption of a special mode of 
casting, and I believe if Captain Jones made a trial of it 
for racing purposes he would find no difficulty in keeping 
well ahead. 

The only novelty consists in placing several moulds to 
contain one ‘‘ heat’’ on a single strong carriage, running the 
whole up to the converter, filling by means of a modified 
ladle and a central runner (as in use at Barrow). The car 





from London for | 


riage to be then run under the compressing plant while the 
vessel is recharged and a new blow started. After com- 
pression the carriage is run up to the reheating furnaces, the 
ingots knocked out and charged at once, the moulds are 
reset at leisure and the carriage ready for another trip to 
the converting house ; it is plain that any number of tracks 
can be used and that a hitch in the supply of moulds is 
next to impossible with fair management. 

The converters are intended to be filled from an over- 
head line leading from blast furnaces direct, the spiegel 
being also charged from the same level. 

Another advantage which can be gained by group moulds 
is that compression either by steam or plunger can be 
more quickly effected. If we consider the truck as a box 
in which the moulds are placed and put a lid over the whole 
at once, then admitting steam, there is no reason why the 
compression should be inferior to that obtained in single 
ingots and separate pipes or covers. 

By setting the moulds so as to insure suitable plungers 
set in a powerful frame, entering each mould simulta- 
neously, the higher pressures can just as easily be applied ; 
the first cost of the apparatus, however, would be heavy, 
and it is probable that steam at 500 1b. pressure is easier 
and cheaper to apply where heavy outputs are paraneer 

There is no necessity to send you any detailed sketches, 
the mechanical arrargements being so simple. It is 
the system as a whole which may or may not be well 
| adapted for the service in view, and | shall only be too 
glad if un abler pen than mine will benefit me by impartial 
| criticism. 

I shall also be extremely obliged to any of your cor- 
respondents interested in mild steel as made by the 
| Bessemer process who can give me any account of the 
|commercial and practical difficulties encountered in 
attempts to make an ingot metal to supersede merchant 
iron for smithy purposes generally. 

remain, &c., 
CLauDE W. KINDER. 
Kaiping, North China, August 1, 1881. 











NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—A very excited market 
has been noticeable all the week, and though only a com- 
paratively snall amount of business has been done, prices 
have again been advanced, for consumers are rather urgent 
buyers, it being probable that the rise in value has not 
yet come to an end, and that those who wait will have to 
| pay more heavily. The prospects are good and every one is 
| disposed to look at the future with very hopeful anticipa- 
tions. At our public meetings all commercial men bear 
testimony to the revival that has taken place, and that may 
be expected to continue. The value of pig iron No. 3 
G.M.B. for prompt delivery is fully 43s. per ton to-day, 
and it is only a few makers who will accept that, as they 
are well supplied with orders and prefer to wait for better 
| prices before doing more business. During the last few 
weeks the rise in the value of Cleveland iron has not been 
| less than 6s. 3d. per ton. The ironmasters’ returns for 
September came out very well for the producing fraternity, 
and the market has protited materially thereby. It is on 
all hands held that we are now experiencing a general 
revival, which will last if makers do not overdo the thing 
by unduly advancing their quotations. Connal’s warrants 
are in dull request, and they can hardly be sold, even 
though offered at rates below those of makers’ iron, viz., at 
42s. Yd. ; buyers offer 42s. 6d., which is at least 2s. per ton 
below what they ought to be. 


The Cleveland Ironmasters’ Returns.—These returns, 
which were issued yesterday during market hours, had a 
good effect upon business. The number of furnaces in 
| operation was 118 on September 30, out of 166 erected, and 
| of these 91 were making iron from Cleveland ores and 27 

hematite, &c. Of Cleveland pig 167,796 tons were pro- 

duced, or 4354 tons less than in August, and of hematite, 
| spiegeleisen, &c., 53,859 tons were made, or 1550 tons more 
| than in August. The stocks‘amounted to 434,441 tons, or 
| 2710 tons less than at the end of August, makers’ stocks 
| being down 1925 tons, and their stores up 2825 tons, while 
| the warrant stores were down 3610 tons. The shipments 
| of pig iron from Middlesbrough were 78,897 tons last 
| month, or 6004 tons less than in August. 


The Manufactured Iron and Steel Trades.—The demand 
|for finished iron of all kinds is strong, and producers 
| generally do not want for work. Their prices are fully 
maintained at last week’s rates. Steel is in active request, 
and all the works are fully employed. 














NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Value of a Consulting Engineer.—The annual 
general meeting of the shareholders of the Filey Fishery 
| Harbour Company has been held at the Crescent Hotel, 
| Filey. The secretary (Mr. Earle) read the report of the 
| directors which stated, ‘Since the meeting held on the 
30th of November last year, your directors regret to say 
| that they have been unable to do much towards the further 
| launching of the company. They delayed issuing the pro- 
spectus in the first instance to enable them to get the con- 
tract with Messrs. Lake and Co. placed upon a satisfactory 

| footing, but though that firm had agreed to the terms of 
| the contract as submitted to them in writing, and several 
| times expressed their willingness formally to execute the 
contract, they ultimately, and without assigning any reason 
which was satisfactory to your directors, declined to do so. 

| A further delay took place in the launching of the scheme 





to enable tie directors to make some arrangement with the 


North-Eastern Railway Company, of which favourable 


| 





hopes were held out to them by Mr. John Gaskell. The 
directors, however, regret to say that the North-Eastern 
Railway Company refused to assist the scheme in any wa 

The directors are now negotiating with a firm of brokers in 
London, who they believe will be able and willing to suc- 
cessfully float the scheme. The directors have to announce 
with regret the resignation of Lord Claud Hamilton, Lord 
Londesborough, and Mr. Robert Cammish.’’ Upon being 
put to the meeting the report was adopted, there being but 
oue dissentient. Mr. H. Bentley said things looked better 
than he had anticipated, for the directors had come to the 
decision that they must have Sir John Coode as consulting 
engineer. In his opinion Sir John was the first engineer of 
the day, and he only wanted them to give their consent and 
they would go to work at once. Dr. King said he had no 
doubt that eventually the harbour would be a financial 
success. Mr. Bentley proposed, and Dr. King seconded 
that Sir John Coode be appointed, and this was carried. 


Opening of the New Railway at the Butterley Works.— 
An important ceremony has just been performed at Butter- 
ley Works, by the opening of the new incline railway 
into the works, designed and successfully carried out by 
the general manager to the Butterley Company, Mr. H. 
W. Hollis. With the opening of this improved system of 
incline railway commences a new era at Butterley, which 
cannot fail to produce a very beneficial effect to the 
Butterley Company. The ceremony of opening the line 
was performed by Miss Wright, who started the new loco- 
motive on its first journey amid ringing cheers. 

The Electric Light at Scarborough.—The Hull News 
states that after a month’s trial of the Brush electric 
lights at the Scarborough Spa, the directors have resolved 
to go back to gas, and have just orlered the electric plant 
to be removed. 


Charles Cammell and Co., Limited.—At a meeting of 
the directors of this company, it was decided to pay an 
interim dividend of 21. per shure, or after the rate of 5 per 
cent. per annum, payable on the 5th of October next. This 
is at the same rate as was paid at the corresponding period 
of last year. 


NOTES FROM THE SOUTH WEST. 

Cardif.—The iron and coal trades of this locality 
remain in an active condition, and the shipments of the 
latter article during the past week show a good average. 
Prices continue firm, particularly for next year’s delivery ; 
and although it is stated that in one or two instances the 
figures obtained for certain contracts have not been so 
high as the market seems to warrant, there is not the least 
disposition on the part of sellers generally to reduce their 
rates. House qualities are fairly good business ; coke and 
small coal, however, remain very dull. In iron and steel 
the actual shipments have not been great, three cargoes 
alone have been cleared; but the animation at the works 
is unabated, especially in steel. The Great Western Rail- 
— Company are inviting tenders for 10,000 tons of steel 
rails. The improving symptoms in other districts are of 
course felt in our own locality, and if the rise in pig iron be 
sustained there will be substantial ground for satisfaction. 
Iron rails are quoted at 51. 7s. 6d. to 51. 15s., and steel 
61. to 61. 5s. 


New Dry Dock at Cardiff,—A new dry dock which has 
just been completed between the East and the West Docks, 
and which has just been leased by the Cardiff Dry Dock 
and Engineering Company, was opened on Thursday morn- 
ing. It was constructed by Messrs. Parfitt and Jenkins 
at a cost of 60,0001. The new dock is 450 ft. long, and is 
of sufficient capacity to receive and repair two of the largest 
vessels coming into the docks. On Thursday morning the 
Cyfarthfa, a large vessel belonging to Messrs. Morel 
Brothers, entered the dock from the East Dock, and in 
three hours 30,000 gallons of water which had filled the 
dock were pumped out. The Cyfarthfa was ina a few hours’ 
time scraped and painted and ready for sea in a short time. 
This is the object of the new company, which has been 
formed of shipowners from all parts of the country, and 
who own steam vessels to the value of more than 1,000,000. 
The Cardiff Dry Dock Company have now the largest dry 
dock in the principality, and will provide accommodation 
for the largest vessels entering the port. What they aim 
at is expedition. Inorder to insure the owners of steam- 
ships sending their vessels to Cardiff they keep a large 
staff of men always ready to commence work as soon as the 
ship is in the dock. The opening of the dock was celebrated 
by a luncheon, Mr. James Ware, the chairman of the com- 
pany, presiding. A large number of shipowners and brokers 
attended, Mr. Shearley (representing Lord Bute) being 
present. 


The Great Western and Merthyr.— Another line in con- 
nexion with Merthyr is under consideration. It is proposed 
to utilise a well-laid tramway which exists from Peny- 
darran Iron Works to Plymouth, and thence down to 
Navigation, or, as it is better known, Aberdare Junction. 
This line was the one upon which, according to ‘‘ Wilkins’s 
History of Merthyr,’’ Trevethick ran the first locomotive, 
and now there is a strong probability that it will figure 
again as a mineral line, col for the first time as a pas- 
senger line ia connexion with the Rhymney and Great 
Western Railways. 

A New Industry for Merthyr—A new wire company 
has been formed at Merthyr Tydfil. 


Carmarthen and Cardigan Railway.—The sharebolders 
in the Carmarthen and Cardigan Railway Company have 
decided to wind up the company. 

Portishead Dock.—We hear that the first of a system 
of American liners will probably arrive in Portishead Dock 
about the 8th of this month, and that there will be a fort- 
nightly service afterwards. ‘The steamers are the property 
of a large shipping firm of Newcastle-on-Tyne, 
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NOTICE OF MEETING. 

Tue TRON AND Steg. INsTITUTE.—At the Institution of Civil 
Engineers; Tuesday, October 11, at 9.30a.m. General meeting, 
wien the following papers will be read and discussed: “On the 
Manufacture of Steel and Steel Rails in the United States,” by 
Captain D. R. Jones, Pittsburg, Pa.; ‘ On the Use of a Mechanical 
Agitator in the Bessemer Process,” by Mr. W. D. Allen, Sheffield ; 
“On the Distribution of Elements in Steel Ingots,” by Mr. G. J. 
Snelus, Workington; “On the Basic Bessemer Process,” by 
Herr Paul Kupelwieser, Witkowitz, Austria; and “On Current 
Dephosphorising Practice,” by Mr. Sydney G, Thomas and 
Mr. Perey Carlyle Gilchrist, London. In the afternoon alter- 
native excursions to the works of Messrs. Siemens Brothers 
at Charlton, and to the Victoria Docks, the works of Messrs. 
Samuda Brothers at Poplar, and the works of Messrs. J 
Penn and Son at Greenwich. Also at 12.45 p.m, visit to the 
Times printing and publishing offices. At 6,30 p.m., dinner at 
the Mansion House by invitation of the Right Hon. the Lord 
Mayor.—Wednesday, October 12, at 930 a.m. General meeting, 
when the following papers will be read and discussed; “On the 


Metallurgy and Manufacture of Modern British Ordnance,” by 
Colonel Maitland, Superintendent, Royal Gun Factories, Wool- 
wich; ‘“*On the Application of Iron and Steel to the Manufacture of 
Gun Carriages,” by Mr. H, J. Butter, Superintendent of Carriage 
Department, Royal Arsenal, Woolwich: “On the Application of 
Solid Steel to Small Arms, Projectiles, and Ordnance" by M. F. 
Gautier, Paris; “On the Manufacture of Projectiles,” by Mr. J 
Davidson, Royal Arsenal, Woolwich. At 2.15 p.m., excursion by 
8)ecial train from Charing Cross Station to Woolwich Arsenal. 
At 7 p.m,, annual dinner of the Institute at Willis's Rooms,— 
Thursday, ctober 13, at 9.30 a.m, General meeting, when the 
following papers will be read and discussed; ‘On Certain Phy- 


sical Tests and Properties of Steel,” by Mr. Edward Richaris, 
3arrow-in-Furness; ‘*On the Use of Brown Coal in the Blast Fur- 
na-e,”’ by Professor P. Ritter von Tiinner, Leoben, Austria; and 
“On the Use of American Anthracite in the Blast Furnace,” by 
Mr. J. Hartmann, Philadelphia. At 3 p.m., excursion by special 
train from Liverpool-street Station to the Royal Small Arms 
Fa tory, Enfleld Lock, and the Locomotive and Carriage Works of 
the Great Eastern Railway at Stratford, At 8,30 p.m, the Local 
Ree | sage Comm .ttee will entertain the members and their lady 
riends at a couversazione to be held at the South Kensington 
Musuem,—Friday, October 14, at 9 a.m, excursion by special 


will go over the new Harbour Works, and at Brighton the locomo- 
tive and carriage works of the London, Brighton, and South Coast 
Railway Company will be open for inspection. At 2.30, luncheon 
at the Dome in the grounds of the Pavilion, Brighton, at the invita- 
tion of the Local Reception Committee. 
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THE SOCIETY OF ARTS’ PATENT BILL. 

ON another page we publish in ectenso a paper 
on this subject lately read to the Mechanical 
Section of the British Association, at York, by Sir 
F. Bramwell. As was to be expected, he paints the 
Bill in glowing colours, perhaps for the moment 
forgetting that Acts of Parliament do not invariably 
work out in precisely the manner contemplated by 
their framers. Unfortunately much nonsense is 
talked by persons who think they know something 
of Pateut Law. Thus one gentleman who took part 
iu the discussion, and whose name has for years been 
promivently associated with Patent Law reform meet- 
ings, is reported to have said that if the proposed Bill 
were passed, it would beimpossible fur two men to get 
a patent for the same invention in one day. Now, 
since it has been expressly stated that the exami- 
nation is to be slight, that the examiners will not 
go into the question of novelty, but that their 
object will be simply to insure that the necessary 
forms are complied with, and that a sufficient 
description is given, it becomes evidert that the 
speaker in question was labouring under some 
misapprehension, or else that the paper was one 
calculated to mislead as respects the scope of the 
examination. ‘The same speaker is also stated to 
have said that in America a patent was in reality 
property, but here it was alicense to goto law. In 
this respect a more thorough acquaintance with 
the United States Patent Law and its practical 
operation would probably modify his views very 
considerably, 

One fact to be steadily borne in mind is that 
to a very considerable extent the law is what its 
administrators make it. If the actual operation 
of the Patent Law Amendment Act of 1852 could 
be compared with the system contemplated by 
its framers, wide differences would probably be 
discovered. They in all likelihood did not intend 
that the law officers should in any unopposed 
case go into the question of subject-matter, as in 
practice law oflicers frequently have done. Nor, 
in all probability, did the framers of the Act intend 
that a provisional specification should be required 
to be so full of detail as tome law officers have 
insisted upon; or realise that#under the Act, racing 
for the Seal would become a recognised practice. 

Perhaps if those who have been most active in 
the preparation of the Society of Arts’ Bill were to 
be the Commissioners for carrying it out io the 
event of its becoming law, it might in many respects 
give tolerable satisfaction for a time. Even this, 
however, may be doubtful, for we cannot altogether 
resist the temptation to regard the memorandum of 
the Society and the paper of its Council’s chairman 
much in the same light as we should look upon the 
electioneering address of a would-be member of 
Parliament. But as a fact, there is no telling who 
might become Commissioners, and since they would 
be permanent offizials, they would have it practically 
all their own way. 1t would be far better to have 
a commission such as contemplated by the Act of 
1852 with, say, three paid Commissioners in addition 
to the ex oficio Commissioners, who being for the 
most part changeable with the Government, would 
exercise a sort of salutary check upon the permanent 
Commissioners by whom the work would in practice 
be for the most part performed. 

As regards the examination suggested under the 
Bill, we have on a former occasion taken exception 
to the proposed definitions of subject-matter. 
Without hesitation, we say it would be of no real 
advantage to a patentee to have his invention offi- 
cially regarded as coming within one or other of 
the definitions proposed, for some of them are wide 
enough to include an endless variety of obviously 
unpatentable subjects. On the other hand, if the 
detinitions be narrowed down, there will be serious 
danger lest patents might be refused where it would 
be better to grant them. Moreover, subject-matter 
cannot be usefully considered apart from novelty. 
Now it is well known that we most strongly depre- 
cate official interference and dictation, What, 











train to Newhaven and Brighton, At Newhaven the members 














however, we would wish is, that all possible infor- 
mation and assistance should be afforded to intend- 
ing patentees. And it seems very desirable that, 
so far as practicable, the intending patentee should 
have pointed out to him what appears to have 
been already done in the same direction. In this 
connexion it is somewhat remarkable that the 
Society of Arts’ Committee appear to have entirely 
ignored the recommendations of the Institution 
of Mechanical Engineers, the London Association 
of Foremen Engineers and Draughtsmen, the Asso- 
ciation for the Reform and Codification of the 
Law of Nations, the Paris Congress, and others. 
As matters now stand, there is nothing to pre- 
vent the same thing being in perfect good faith 
repatented a hundred times. If an inventor 
should either fall into the hands of an incom- 
petent adviser, or should attempt to act with- 
out professional assistance, he would, according to 
the Society of Arts’ Bill, receive no warning as to 
the danger awaiting him in the shape of descriptions 
on the shelves in Southampton-buildings. Not only 
so, but it may well be that an intending patentee 
cannot afford professional assistance. ‘There are 
many able inventors in this predicament. Even if 
the intending patentee be so fortunate as to be fore- 
warned of the possibility that his patent may prove 
bad for want of novelty, he or his patent agent must 
go through a laborious search to arrive at anything 
like an approximately accurate notion as to the state 
of public knowledge on the subject to which the 
invention relates ; whereas officials specially charged 
with the duty of searching would, after awhile, 
become tolerably weil informed as to what had been 
done in their respective departments, and although 
never infallible, they would often render services of 
the highest value to the inventor. Examiners of 
patents with duties as defined in the Bill would 
probably do far more to annoy applicants for patents 
than to assist them. At any rate, it is very doubt- 
ful whether the plan would work as well as the 
existing system. 

One point upon which stress is laid in the paper 
before us is the trial of patent cases. It is stated 
that with respect to the few actions that are tried, 
a very considerable part of the expense arises from 
the elaborate models which are needed to instruct 
counsel upon the subject, who themselves have to 
inform both the court and also the jury, where 
there is one; and further, commonly, notwithstand- 
ing all the expense that has been gone to, and the 
pains that have been taken, the litigants have the 
chagrin of seeing that they have not been successful 
in making themselves understood either by the 
court or jury, or it may be, not even by their 
own counsel, We think Sir Frederick might even 
have gone further, and added ‘‘ sometimes not even 
by their own scientific witnesses.” It is generally 
admitted that even men of emirence, credited with 
more than average scientific ability, occasionally fail 
to see some particular point inacase. Sometimes 
they require a very considerable amount of cram- 
ming. Under these circumstances, and seeing the 
vast range of subjects coming within the purview of 
the Patent laws, we should be very sorry to have it 
assumed that it is only needful to have an engineer, 
a chemist, and a lawyer as Commissioners, and to 
provide that two of them should sit together to 
hear patent cases, in order to dispense with models 
We should much regret to see such a commission 
entrusted with the extensive powers proposed in the 
Bill, and certaiuly do not think it would be politic 
to take the trial of patent cases out of the jurisdic- 
tion of Her Majesty’s courts of justice. Whether 
some cheaper process of trying cases of infringe- 
ment is feasible, may be well worth consideration. 
It may be that good might result from giving a 
patentee the alternative of proceeding before the 
Commissioners of Patents instead of going into a 
court of law. No doubt there are cases in which 
such a mode of settling disputes might prove eco- 
nomical and satisfactory. It might also perchance 
be advantageous that one or more Commissioners 
should sit as assessor or assessors when a patent 
case is tried before a judge. In any case, however, 
we do not think that any patent ought to be revoked 
otherwise than on the authority of a well-constituted 
court of law. 

Did space permit, we might enlarge upon the 
objections to which the Society of Arts’ Biilis open. 
One of these is the provision as to compul- 
sory licenses; on this and other points we may, 
however, have something to say on a future occa- 
sion. We shall watch with interest the conclusions 
arrived at by the meetiag intended to be summoned 
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by the Society of Arts after the vacation for the 
purpose of considering the Bill and discussing it. 
It is at least satisfactory to be assured that the 
Council will be guided by the opinions — 
by this discussion in either retaining the Bill in its 
present form or making alterations in it. Unless 
the latter course be adopted, the Bill will certainly 
not give general satisfaction, even should it accord 
with the views of those who may attend the meeting. 








THE LOSS OF THE “TEUTON.” 

THE circumstances connected with the loss of the 
Teuton with 227 lives are such as to draw attention 
once more to the mode of conducting the ocean 
passenger traffic, and to the very few restrictions 
which are placed upon vessels employed for this 
purpose. The public have a right to inquire whe- 
ther every precaution is taken to insure the safety 
of their lives and property, by those into whose 
hands they entrust them. 

The account of this terrible disaster may be 
summed up in a very few words. The Teuton, a 
powerful and well-found vessel of 2313 tons, and 
1800 horse power, left Table Bay on the morning 
of the 30th August and proceeded on her way to 
Port Elizabeth. At about 7.15 P.M., when opposite 
Quoin Point and about four miles off from the land, 
she suddenly struck a sunken rock, The blow, which 
was of considerable violence, was received on the 
port bow, at or near the collision bulkhead and pro- 
bably low down, as the vessel heeled considerably ; 
she however glanced off and proceeded onwards 
without apparently receiving much check, It was 
soon found that she was leaking, but that the water 
was not coming in very rapidly; and as the wea- 
ther was beautifully fine, and the shore was near, 
no great anxiety was felt for the safety of the pas- 
sengers and crew. ‘Trusting to the construction of 
his ship, Captain Manning determined to return, if 
possible, to the port he had just left. There seems 
to have been no confusion ; there was perfect dis- 
cipline amongst the crew, and excellent order 
amongst the passengers, and every step was taken 
with cool judgment, Asa matter of precaution the 
boats were got ready, butso little was the real state 
of the case appreciated that two hours and three 
quarters were leisurely spent on the work. Mean- 
while the bow of the vessel gradually sank ; half 
an hour after striking, the carpenter found 2 ft. 6 in, 
of water in the forward wells; half an hour after 
this he found a depth of 6 ft., and subsequently a 
depth of 12 ft.6 in. was measured. At nine o'clock 
the water was washing between decks, and although 
all hands were pumping they could not keep it back. 
At half-past ten the bow had sunk so low that the 
stern was out of the water; and at a quarter to 
eleven o'clock ‘* what appeared to be a great wave 
swept in over the ship and she went down by-the 
head.” 

Now the question arises: Was the fate of this 
vessel hopelessly sealed from the time when it was 
found that the pumps could not keep the water 
under ; was the arrangement of bulkheads such that 
when the compartment next abaft the collision 
bulkhead was opened to the sea she was inevitably 
doomed to sink? If this was the case, and we do 
not pretend to say that it was, although the circum- 
stances appear to point decidedly in that direction, 
it is greatly to be regretted that Captain Manning 
and his officers were not aware of the fact. Had 
they been, there would probably have been no loss 
of life, and possibly the cargo might have been 
saved, for the shore was within easy reach, and 
there was time to have chosen a suitable spot to 
have beached the ship upon 

We are not acquainted with the arrangement and 
character of the bulkheads in the Teuton, but if 
they only rose to the middle deck, i.e., only to a 
few feeta sove the water line, as is occasionally the 
case with ships of this class, they were of little 
service in keeping the ship afloat. 

It has been suggested that the final sinking of 
the ship was due to the bursting of a bulkhead, and 
we could almost wish that it could be shown con- 
clusively that this was the case—although this would 
leave the builders of the ship open to censure on 
the score of bad workmanship—for there would be 
some satisfaction in finding that there was ground 
for the confidence displayed by Captain Manning in 
his being able to keep his ship afloat; but those 
who are acquainted with the supervision which is 
exercised over the work in the case of ships classed 
at Lloyd’s will doubt the failure of the main bulk- 
heads. It seems to have been thought that the 


suddenness of the sinking was to be accounted for 
only by the bursting of the bulkheads; but unless 
the vessel was on the very point of sinking, the first 
effect of the bursting of a bulkhead wonld have been 
to raise the bow, as a large weight of water would 
be suddenly moved aft, as the water was only com- 
ing in from outside very gradually. But the accounts 
seem to be perfectly compatible with the ship filling 
forward, becoming unstable, and going down, 
appearing to “‘make a somersault” as one pas- 
senger relates, without any of the main bulkheads 
failing. 

The chief lessons which are to be learnt from this 
catastrophe are: First, the great importance of 
fitting ships with trustworthy bulkheads rising to 
the upper deck, especially towards the extremities ; 
and, second, the importance of furnishing captains of 
ships with an account of the condition of their ships 
when the several compartments are bilged. There 
is no doubt that hitherto sufficient attention has not 
been paid to the bulkhead question. Bulkheads 
cut up the stowage in the hold, and spoil the 
appearance of the main deck when they are allowed 
to extend above it, and for these two reasons they 
are usually few in number, and are often stopped at 
the main deck. Obviously bulkheads near the 
extremities which only rise a short distance above 
the water-line are of no value in keeping back the 
water, as in the event of a compartment being 
bilged the end of the ship will be depressed by the 
water which has already entered, and the top of the 
bulkhead will be carried down below the level of the 
water outside, and thus allow the water to flow 
through the openings on the deck and into the next 
compartment. 








NEW ZEALAND GOVERNMENT 
RAILWAYS. 

Important reforms have been effected in the 
management of the New Zealand Government 
railways. For two ‘railway commissioners, one in 
each island, one general manager has to be substi- 
tuted, whose head-quarters are in Wellington. The 
two accountants’ departments have also been amal- 
gamated, as likewise the two stores departments, 
Independently of the considerable annual saving 
which ben resulted from these changes, they are 
calculated to insure prompt and efficient manage- 
ment. They have also given to the Minister of 
Public Works a more real control over the business 
of the department than he could possibly ever had 
under the former system. The results of the traffic 
for the year have been on the whole satisfactory. 
In the passenger traffic there has, indeed, been a 
considerable falling off, an indication in agreement 
with that furnished until recently by the Customs 
and other revenue returns, of the general depression 
in which this colony has shared, and the forced 
economies which have been the result. 

The decrease has not been caused by any increase 
in passenger fares, which have not been raised ; in- 
deed in some cases reductions have been made. This 
falling off has effected chiefly the busiest lines of the 
country. Onthe Hurunnu Bluff lines, which fur- 
nish three-fourths of the whole receipts, it nearly 
reached 10 per cent. on those of the preceding 
period, though the length of the lines opened to 
traffic has been augmented by above 44 per cent. 
There has been a contemporaneous and very general 
and large increase of the goods traflic revenue, 
amounting to 24 per cent., and dependent not only 
on the increase of the tariff but of tonnage; also on 
the two classes of receipts—namely, passengers and 
goods combined—there has been an increase of 
nearly 10 percent. Thanks partly to this augmenta- 
tion, and partly to increased economy in manage- 
ment, the net returns from the railways as a whole 
have during the past year been equal to 3/. 8s. 3d. 
per cent, on the cost of construction. Consequent 
on the greater care everywhere visible in the 
administration, together with large economies in 
the railway staff, there has resulted a considerable 
growth of the net revenue. The gross revenue of 
the year 1880-8] amounted to 836,454/., against 
762,572/. in 1879-80, an increase of 73,882/. The 
net revenue was 314,497/., against 182,582/. in 
1879-80, an increase of 131,935/., the differences 
between these two increases, 58,053/., being due to 
the causes already pointed out. Notwithstanding the 
increase of mileage under work (9 per cent.), the 
total cost of maintenance and traffic was reduced 
from 580,010/. in 1879-80 to 521,957/. in 1880-81, 





a reduction exceeding 10 per cent., and as large, 
probably, as due care of the lines and plant 


will permit in the existing state of the traffic 
Only two openings for further economy seem sug- 
gested on the face of the copious returns as to the 
working arrangements for the year. These are 
first, the selection in future purchases of the types 
of locomotives which experience has suggested as the 
most suitable, and to the ¢mployment of the coal 
which, having regard to its cost, has proved most 
effective. New Zealand coal alone is now used on 
the locomotives, and returns show that the West- 
port coal may claim to rank in point of value for 
locomotive purposes above that obtained from New. 
castle (New South Wales) mines, which stands 
second on the list. The second hope of economy 
arises from what appears at first sight the exces- 
sive proportion of locomotive expenditure incurred 
for shunting. This appears to be owing to 
peculiarities of the traffic, and, to some extent, to 
the imperfection of station arrangements in places 
where the traffic has in course of time outgrown the 
existing accommodation. ‘The large number of 
stations, and of sidings independent of stations, 
the number of blind sidings, and of short 
branch lines, and the inadequate water services, are 
also features of the New Zealand system which 
swell the cost of locomotive work by increasing 
the extent of shunting. The item in question 
is about one-fourth of the total (137,000/.) of class B, 
‘locomotive power,” in return No. 8, and if a 
moderate additional expenditure in the extension 
and equipment of some of the stations would dimi- 
nish the charge materially, the result would seriously 
affect the net revenue. ‘The proportion of the whole 
working expenses due to maintenance is 35 per 
cent. Of this amount the cost of the daily opera- 
tions for keeping up the permanent way is about 
234 per cent. The cost of material in repairs of 
the works is 5 per cent.; that of maintenance 
of bridges, signals, and other works of the kind, 
5 per cent.; and of repairs of stations and build- 
ings, 1} per cent. ‘aking all the analysis of 
locomotive expenses, which in the whole amount 
to 261 per cent. of the annual expenditure, it will 
appear that 24 per cent. is for running expenses 
(fuel, oil, labour, &c.), and 5} per cent. for repairs 
and renewals of the locomotives, The next sub- 
division of the same return refers chiefly to repairs 
and renewals of wagons and carriages, and these 
make 5} per cent. of the total. We have, then, in all, 
22$ per cent. of the annual expenditure devoted to 
renewals and repairs of rolling stock, of permanent 
ways, bridges, culverts, and buildings, in addition 
to the 234 per cent., as already stated, for the daily 
operations in keeping up the gauge and levels of 
permanent way. ‘The total mileage is now consider- 
able. The lines have been opened at very different 
dates, and the wear and tear due to traflic must be 
so various on different sections that this class of 
charges will become almost as regular as other parts 
of the cost of maintenance, and should be fully met 
by the increased tratlic to which New Zealand 
confidently looks forward. ‘Thirty-six miles of 
sleepers were replaced during the last financial 
year upon a working length of 1200 miles, that is 
to say, 3 percent. of the sleepers were renewed, 
The normal average may be about 10 per cent., 
good timber being employed. Four miles and a 
half of rails have been replaced, or about one- 
third per cent. of the total length. The average 
renewals will probably reach 5 per cent. when all 
the system has been some years at work. We 
exclude sidings and stations on which old rails serve 
after rejection from the running line. The charges 
which may be anticipated for renewal of timber 
bridges are a less calculable matter, but bridges of 
the kind erected in Europe thirty years since are 
still in existence on some railways, and it appears 
unlikely from New Zealand experience that well- 
constructed bridges of colonial timber, carefully 
attended to from month to month, will become 
unserviceable in less than from twenty to thirty 
years from the date of their erection. 











THE WEATHER OF SEPTEMBER, 1881. 

SEPTEMBER, though occasionally a rather unplea- 
sant month, is usually the most genial part of the 
year, neither too hot nor too cold, with a good sprink- 
ling of rain, not over frequent nor of long con- 
tinuance, and though the mornings may be misty, 
the days and evenings are as often bright and clear. 
September, 1881, partook much of this character. 
Breezes blew from all quarters of the horizon ; but, 





roughly speaking, northerly winds characterised 
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the first part of the month, and southerly the latter ; 
still, on the whole, the westing of the winds 
exceeded the easting, so that most air came over 
the British Isles from the west, which is about 
the normal resultant of the winds for the month. 
The range of the barometer was 1.2in., from 
30.45 in, to 29.25 in., and no very serious storm 
occurred, ‘The temperature of the latter part of 
the month slightly exceeded that of the former part, 
notwithstanding the seasonable tendency to a 
decline, so that it was uniformly mild throughout, 
The mean atmospheric pressure at the sea level, 
and the mean temperature of the air in the shade at 
§ a.M., Greenwich time, at extreme positions of the 
British Isles, to which the Isle of Man is central, 
were as follows: 


| 
Difference Mean | 





oe Mean . Difference 
Posit‘on. | Pressure. {from Normal | —- from Normal 
} } » | 
ae a ———- a, Ans a? as 
| in deg. | deg. 
North an | above 0.20 53 | par 
South | | ee 05 56 | below3 
West . .08 53 ries 
East | 08 54 | <a 
Central 12 | 55 a 








These results show pressure to have been slightly 
above the normal value, and temperature slightly 
below, except in the north, where it was quite 
seasonable, 

The distribution of rain may be roughly inferred 
from the following statement : 














Places. Rainy Days. Amount, ee 
in. in. 
Stornoway ... 13 1.46 below 308 
Prawle Point ‘ 8 1.76 ” 2.85 
Valencia aad 15 2.83 Bs. 2.36 
Yarmouth ... 21 3,02 = 005 


These results show that most rain fell on the east 
coast, both as regards quantity and frequency, 
though even there the rainfall was only the normal 
amount spread over a larger number of days than 
the average. In the rest of the British Isles the 
month was decidedly a dry one. 

During the 5th, 6th, and 7th, a barometric de- 
pression advanced from the Baltic over the North 
Sea and acress Scotland, thus progressing west- 
ward, a very uncommon course. During the 20th 
and 2lst a barometric depression crossed over 
Ireland eastward, and on the 22nd was over south- 
east England, where during that day it filled up. 
Meteorologists who profess not to know what 
becomes of storms are recommended to study this 
one. 

Thunderstorms occurred on the 6th, 18th, and 
20th, and were chiefly confined to south-east 
England. 

The highest temperature was 75 deg. in London 
on the 18th, the lowest 33 deg. at Markree on the 
lst. Great synchronous differences of temperature, 
at § A.M., occurred only in the latter part of the 
month. On the 18th Prawle Point reported 62 deg., 
Wick only 49 deg. ; on 23rd Roches Point 58 deg., 
Parsonstown 46 deg.; on 25th London 60 deg., 
Nairn 48 deg. ; on 28th Prawle Point 63 deg., Not- 
tingham 43 deg.; and on 30th Leith 59 deg., 
London 45 deg. 

During the four weeks ending the 26th the dura- 
tion of bright sunshine, expressed as percentage of 
possible amount, was 45 in south-west England, 32 
in south Ireland, 29 in north Ireland, 27 in south 
England, also west Scotland, 26 in north-west 
England, 24 in central England, 22 in east England, 
17 in north-east England, and only 14 in east 
Scotland. The south-west of England was most 
favoured with sunshine, and the least number of 
rainy days, and in perplexing contrast to this Scot- 
land had the least sunshine though the rainy days 
were few and the rainfall much below the average. 
Those who went to the east coast to spend their 
holidays in dry and fine weather made a mistake— 
they should have gone to the south-west coast. 


TELEGRAPHY AT THE PARIS ELEC- 
TRICAL EXHIBITION.—No. III. 
POLES AND INSULATORS. 

Tue collection of telegraph poles at the Inter- 
national Exposition is not a great one in point of 
numbers, but it comprises most of the existing types. 
Of these the one which appears to combine the 
most advantages is the Muirhead pole exhibited 
by Messrs, Latimer Clark, Muirhead, and Co., of 








Westminster. Messrs. Siemens Brothers also 
exhibit specimens of this pole along with that 
which is their own design, The latter consists of 
a tapering wrought-iron tube inserted into a strong 
cast-iron pipe which is let into the ground some 3 ft. 
and is furnished with a buckled baseplate of cast 
iron 4ft. square. This buckled soleplate spreading 
around the base of the pole serves to root it in the 
ground, which is tamped hard over it; butitinvolves 
the digging of a wide pit to found the pole, and 
the weight of the heavy plate and the cast-iron 
socket, which rises far above the surface of the 
ground, render the expense of transporting the 
Siemens pole to distant parts considerable. For 
example, the freight to the Cape of Good Hope for 
these poles is 4d. per pound, whilst the cast iron 
itself only costs 14d. This adds very seriously to 
the expense of putting up a line in that colony ; 
and it is a decided advantage to reduce the weight 
of a pole intended for the colonies while retaining 
all its other properties of strength and durability. 
The pole invented by Mr. John Muirhead, Jun., 
is a realisation of these requirements, and unites the 
four qualities of strength, lightness, durability, and 
grace. As illustrated in Fig. 1, it consists of a 


Fig.1. 
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tapering tube of wrought iron a inserted into a 
cast-iron socket ) of peculiar construction, There 
is ordinarily very little stress on the top of a tele- 
graph pole. Experiment and practical experience 
alike show that a pole gives way at some point 
between the surface of the soil and a height of 2 ft. 
above it. The upper part of the Muirhead pole is, 
therefore, made of very thin metal for the sake 
of lightness and economy; but the lower part of 
the tapering tube is stiffened with an inner tube 
lining of steel which is shown at ain Fig. 1. This 
gives a double thickness to that part of the pole, 
and the lining is welded to the outer tube. 

The cast-iron socket is flanged as shown in the 
figure, thus combining strength with lightness, and 
at the same time dispensing with the need of a 
broad and heavy baseplate, for the section enclosed 
between each pair of flanges widens out as the dis- 
tance from the fuot of the pole increases and the 
overthrowing pressure is distributed over an area in 
shape like the sector of a circle. In fact, we have 





here an imitation of those tropical trees which 
increase their foot-hold in the soil by means of 
radial buttresses projecting from the bases of their 
trunks, 

The details of the construction will be readily 
understood from Fig. 1, where a is the wrought- 
iron tube lined with steel at its lower part, and 
inserted into the cast-iron socket b; Figs. 2, 3, 
and 4 are, respectively a cross section through the 
tube, a cross section through the socket, and a 
plan of the soleplate, which is of small dimensions 
as compared with that of the Siemens pole. 

The result of these improvements is that a Muir- 
head pole, equivalent in length and strength to a 
Siemens pole of 175 1b., only weighs 1221b. This 
represents, of course, a considerable saving in cost 
of transport to countries far from home, 

The poles exhibited are fitted with a pointed 
lightning rod and a Varley insulator. The well- 
known insulator of Mr. Andrews has, however, 
an advantage over the latter in being secured 
to the bolt with a cement made of jute, fibres, 
and wax paraffin. ‘This is an insulating cement 
in itself; and, moreover, the internal cup is made 
longer than the external one, so that the rain can 
wash the lower part of it clean. 

In France the iron poles employed are mainly con. 
structed of angle-iron. Coiiard’s pole, for example, 
which is used on the Paris, Lyons, and Mediterra- 
nean Railway, consists of a rail-shaped angle-iron 
as a standard, having a simple angle-iron of L section 
bolted to it at the top to carry the iron cross arms 
which support the insulators. Thisis a form which 
does not present much evidence of design, and while 
it involves the use of a great deal of metal is by no 
means pleasing to the eye. Another tall French 
pole, on view consists of an iron of H-shaped 
section with lattice-work in the cross partition, and 
having each insulator bracket bolted to a pair of 
holes in the lattice-work. The Société de Franche- 
Comté, of Besancon, exhibit a better class of iron 
pole which is constructed by rivetting two semi- 
tubes of crescent section together, so as to form one 
flat hollow tube of oval cross section. A fourth 
class of pole is made by rivetting four angle-irons 
together, so as to give a + shaped section at the 
upper part of the pole, and separating them lower 
down for the purpose of stability. The result is a 
pyramidal framework for the base, surmounted by 
a single standard above. The maker of this form is 
M. Papin, of the Boulevard Montparnasse. For 
lighter work a short pole, consisting of a plain solid 
standard of wrought iron of square cross.section, is 
also on view, the brackets being simply bolted to it 
by means of circular holes bored at intervals through 
and through the bar. 

The wooden poles chiefly used in France are of 
silver pine from Blanche-lande, Alsace, Biberach 
and Winterthur. They are impregnated with sul- 
phate of copper solution, and some specimens in the 
French pavilion, which had been in use for twenty 
years before their removal from the ground, show 
how effective is this mode of preservation. A special 
interest attaches to the samples of wood employed 
in the French dependency of Cochin-China, which 
are to be seen in this part of the Exhibition. These 
consist of the bamboo, which from its tubular cha- 
racter has to be shod with an iron spur where it 
enters the ground; the Cai-tram-do, the Cai-teap, 
the Cai-lan-tan with purple heart, and the Cai-shai, 
the Cai-tram-bop, and the Cai-schai-Virt which are 
brown-hearted. All these woods are of remarkable 
— and strength, but are very hard to cut and 

ress. 

In France the type of insulator preferred is a 
lugged insulator of porcelain with single or double 
cup. Fig. 5 illustrates one form of this insulator, 





Fic. 5. . 


but the size and shape of the cups vary in different 
sorts. In the American Section of the Exhibition 
there are no specimens of telegraph poles to be seen, 
if we except the wooden staves which are employed 
in the United States military telegraphs. This is 
partly due to the fact that American exhibitors were 
not prepared to see a competition in this article, 
and partly to the long distance of transport. 
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Nevertheless, America could have furnished masts 
of uvrivalled height and symmetry. In Chicago, 
for example, there are wooden poles carrying a 
hundred wires to be seen in the principal thorough- 
fares. These are of white cedar from the forest of 
Michigan, and stand 80 ft. above the pavement. 
The cross arms, of which there are ten, each bear- 
ing ten wires, are 60 ft. above the surface, and the 
effect is far from marring the general aspect of the 
street. The beauty of the poles and the regular 
arrangement of the wires give these telephone lines 
the appearance of a great wolian harp, and provoke 
a mental comparison with the intricate web of lines 
which cross and re-cross the streets of London. It 
should not, however, be forgotten that what can be 
effected in the wide and straight boulevards of 
Chicago cannot be carried out among the narrow 
crooked thoroughfares of the metropolis. 

In America, thanks to the dry air of the Northern 
States, the glass insulator answers well enough for 





insulating purposes. The form in general use is 
the ‘* egg” pattern shown together with its screw in 
Fig. 6. It is manufactured by the Western Electric 
Company of Chicago and New York. In the 
Southern States, as one gets nearer the Gulf of 
Mexico, the air becomes moister and the porce- 
lain insulator has to be adopted. In the dry 
plateau of the Rocky Mountains, on the other 
hand, the air is so remarkably dry that the lines 
acquire a static charge, and have actually to be 
tapped at intervals by an artificial leak made by 
connecting them through a fine wire to an earth 
plate buried in the stony ground. 

In the Belgian Section there is a very fine show 
of the porcelain insulators of different countries as 
manufactured by MM. L. and F. Defuisseaux, of 
Bandour, near Mons, in Belgium. These makers 
supply nearly all European states with insulators. 





The forms most used in Belgium are sketched in 
Fig. 7. The Belgian are generally of pine or larch, 





and are impregnated with heavy oil of creosote 
injected by means of a vacuum and pressure, at the 
factories of Gand and Ostend. The allowance of 
oil is 250 litres, about 53 gallons, to every cubic 
metre (about 13 cubic yards). During the last 
thirty years, the Belgian State has utilised 118,000 
posts for telegraphic purposes, and something like 
465,000 insulators during the last twenty years. 

In Russia the insulator most used is that sketched 
in Fig. 8, and the one preferred in Sweden and 
Denmark is shown in Fig. 9. The poles are of pine 
or fir boucherised with sulphate of copper, and the 
porcelain insulator is fixed to them by a curved 
spike or crook of galvanised iron which is driven 
into the wood. Sometimes, when there is only a 
single line of wire, the insulator is fixed to the top 
of the pole by means of an iron cap or helmet 











screwed Jown. The insulators of Scandinavia, | 
which is ordinarily a moist country, are all double: | 
cupped porcelain of high insulating power, and 
they are made by MM. Bing and Grondahl, of 
Copenhagen. 





The Norwegian insulators preferred are shown in 
Figs. 10 and 11, which represent respectively the 
varieties chiefly used for the top and sides of a pole. 
With the imsulators the Norwegian lines give a 
resistance of from 4 to 5 megohms per mile in dry 
weather and never fall below $a megohm even in 
heavy rain. The prevalence of lakes, fiords, and 
rivers in Norway render it frequently necessary to 
employ short lengths of cable at intervals on a long 
laud line, and for this purpose the jointing box 
shown in Fig. 12, both in elevation and section, 
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eager anticipation of the delicious feast, they have 
been known to attack the poles and scatter the 
cairn of stones which is oft'n built around the 
foot in the rockier districts. Still another inter. 
esting fact is however cited by Mr. Nielsen, and 
one which has a public importance. The telegraph 
in Norway has cleared whole provinces of the grey 
wolves which were wont to haunt these solitudes 
and prowl around the farms at night. It was known 
to the Norwegians that a cord suspended upon 
trees or posts around a homestead would guard it 
from these marauders, much in the same way asa 
horsehair lariat is said to ward off rattlesnakes on 
the American prairies, ‘The telegraph wires thread- 
ing their way through forests and along highways 
have, it would appear, answered the same purpose ; 
and the effect was even predicted by a member of 
the Norwegian parliament, who voted for a tele- 
graph into a wolf-infested tract on the ground, not 
of its usefulness to the inhabitants as a means of 
communication, but as a scare for wolves, 


NOTES. 
Evecrric Heap Lame ror Locomorives, 

Ix last March, the Austrian Prince Rodolphe 
Railway Company commenced a series of experi- 
ments on the use of electric lighting on locomotives, 
For this purpose a small steam engine and dynamo 





has been introduced. It consists of a porcelain 
bell with a long hollow stem up which the cable 
is led from below. The copper conductor of the 
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core is bared for a short leugth and soldered to a 
copper wire connected with the end of the aérial 
line. The hollow space in the interior of the stem 
surrounding the bare joint is then filled up with 
melted paraffin, which is both pressed and covered 
by the insertion of the porcelain E forming the cap 
of the bell. 

The poles of Norway are of the pine which 
flourishes so well in that subarctic land, and they 
are impregnated with sulphate of copper. Not- 
withstanding this acrid chemical in the wood, how- 
ever, they are subject to a peculiar species of attack 
which hasa very striking illustration in the Nor- 
wegian Section of the Exhibition. The various 
enemies of telegraph lines in different parts of the 
world would form a highly interesting study, not 
only to the engineer, but to every person inte- 


rested in natural history and material progress. | 


The illustration to which we refer is a veritable 
instance of the sorcery of the telegraph. Upon a 
piece of telegraph pole which is perforated through 
and through by a hole large enough to admit the 
fist of a man, are perched two stuffed birds of the 
woodpecker kind. But a Norwegian woodpecker is 
a much larger creature than the bird bearing that 
name which is generally seen in England. The 
largest of these, that known as the black wood- 
pecker (or picus martius) is about the size of a 
crow ; while that of brighter plumage, called the 


green woodpecker (or picus verides), is as bulky as | 


a jay. Now the hole in the post beneath their feet 
has been entirely picked out by their beaks, and we 
are informed that in the neighbourhood of Bargen, 


on the north-west coast of Norway, it is not unusual | 
to find a fresh post hollowed in a single night. | 


What then is the object of the birds in taking so 
much trouble? The answer is that they have mis- 
taken the vibrations of the wires resounding in the 
timber for the humming of a nest of insects, and in 
order to reach their fancied prize, have actually 
pecked the pole right through. This explanation 
of the mystery is highly probable, and reminds us 
of the experiments made last autumn by Mr. C. V. 
Boys on spiders with a vibrating tuning-fork. 
Boys quite succeeded in charming the deluded 
spiders into the belief that a tuuing-fork was a 


buzzing fly, and the woodpeckers of Norway are | 


evidently another example of the power and limi- 
tations of animal instinct. According to Mr. G. 
Nielsen, the director of Norwegian telegraphy, 


the bears of Norway are sometimes cheated in| 


a similar fashion. Lured by the hum of the wires, 
which they mistake for a swarm of bees, and in 


Mr. | 





machine were mounted on the boiler, the lamp was 
moveable, and could be turned in any direction by 
the engine-driver. After a good many trials with 
different lamps, it was found that those on the 
Sedlaczek system gave the best results, the light 
| remaining steady and unaffected by vibration. The 
| road was perfectly illuminated for 500 yards ahead 
| of the lamp. 
AN AMERICAN DreDGING MACHINE. 

The Annales des Ponts et Chaussées recently 
notices the progress of a somewhat important canal 
which is being made near San Francisco across 
Grand Island, in order to open a new channel 
for the Sacramento river. ; 


This canal will be 13 
miles inlength, and 25 ft. in depth. The dredging 
machine employed consists of a platform 1()1 ft. long, 
carrying the dredging machinery, which consists of 
| a long arm mounted on standards at one end of thi 
| platform ; the endless chain on the arm carries 
|16 buckets, each of one ton capacity. The depth 
| that can be dredged is 25 ft., and the material exca- 
vated can be raised toa height of 39 ft., at which 
elevation it falls into a wrought-iron hopper. Con- 
nected to this hopper by a revolving joint is a 
wrought-iron pipe 100 ft. long, and about 3 ft. 
|in diameter. By means of the moveable joint, the 
| platform can be shifted within considerable limits 
| without stopping work. The material excavated 
| by the bucket after a fall of 13 ft. is discharged 
upon the sides of the canal. The power required 
| to drive this machine is 1() horse, and its capacity 
is 4000 cubic yards per day. 

Russtan Coat MINEs. 

The correspondent of the Newcastle Daily 
| Chronicle gives some interesting particulars of the 
| development of coal mining in Russia in connexion 
| with the enormous influx of French capital into 

Russia for the development of industrial under- 
| takings there. Most of the South Russian coal supply 
comes from the Donetz district, and the total 
amount obtained this year will be about 1,000,000 
tons of bituminous and 600,000 tons of anthracite 
coal. The latter was discovered in the north of 
Russia as recently as 1875 on the coast of Lake 
| Onega, and after some time spent in experiments, 
| the Russian Government undertook the working of 
these mines. This fuel is made up into briquettes 
of two classes, one of which consists of 7 per cent. 
of bitumen, 25 per cent. of coal, and 68 per cent. of 
anthracite ; the second is composed of almost equal 
parts of peat and anthracite, with a small amount 
| of bitumen; the price of the former quality in St. 
Petersburg varies from 17s. to 22s. per ton. The 
| Russian Technical Society, in reporting on this 

anthracite formation, states that the deposit lies 36 
yards below the surface, and is 11 ft.’in thickness ; 
below this, there are three other scams of almost 

| the same depth. Several shafts have been sunk to 
the upper seam, and the turn-out from these mines 

| is equal to 30,000 tons a year. The briquettes, as 
| above described, app2ar to be of excellent property 
for steam producing purposes. 

Russian PETROLEUM. 

The Trans-Caucasian provinces of Russia are 
extremely rich in naphtha deposits, and in the Baku 
districts especially the surface of the country is 
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nearly covered with it. According to the authority 
quoted in the preceding note, considerable numbers 
of American and German capitalists have developed 
these industries, and the output of petroleum is 
now extremely large. The steamers on the Caspian 
employ almost entirely the petroleum residue as 
fuel; itisfed ina thin continuous stream into the fire- 
box in front of a steam jet which blows it into spray, 
in which condition it is ignited. It is stated that 
one of the steamers which formerly used coal, 
at an expense of 46s. an hour, now uses petro- 
leum, ‘which costs 3s. 9d. During the first six 
months of the present year 80,000 tons of petroleum 
were shipped from Baku, and 90,000 tons of 
naphtha refuse. There are nearly 400 wells in the 
district, each of them affording a large supply. 
The cost of transport to St. Petersburg is now 
extremely high, but tank wagons are being intro- 
duced, which will largely diminish the cost of 
transport. The Baku petroleum industry appears 
to be almost as flourishing as the oil districts of 
Pennsylvania. 


Tue TELEPHOTOGRAPH. 

Mr. Shellford Bidwell has of late made some 
mechanical improvements in the apparatus which 
he has designed for transmitting the picture of a 
luminous image along a telegraph wire. The 
principal one of these is the substitution of a small 
box enclosing the selenium cell for the cylinder 
formerly used. All light is excluded from this cell 
except such as can pass through a pin-hole drilled 
in the side of the box opposite to the cell. By 
means of a simple mechanical arrangement the 
box is connected with a horizontal spindle in such 
amanner that each revolution of the spindle causes 
the box to move pendicularly up and down through 
a distance of 2 in., and at the same time laterally 
through J, in. If now a picture not more than 
2» metres square is projected by a photographic 
lens upon that side of the box which contains the 
pin-hole, it is clear that by turning the spindle the 
pin-hole may be caused to pass successively over 
every point of the focussed image. The box, 
while moving in the upward direction, travels 
through space at precisely the same rate as any 
point on the surface of the receiving cylinder, 
when the spindles of the two instruments are 
revolving synchronously ; the downward move- 
ment is rapid and is not concerned in the trans- 
mission of the picture. With this arrangement, 
which Mr. Bidwell exhibits in the Paris Electrical 
Exhibition, images of butterflies and other animal 
figures are very successfully transmitted along a 
wire. It has the advantage over the old plan of 
allowing the light always to fall on the same part 
of the selenium cell. A more sensitive chemical 
paper for the telephotograph is, however, still a 
desideratum. 


PAssENGER TRAFFIC ON RaILWays. 

In the returns that have now been tardily issued 
of the railway working in the United Kingdom 
for 1880, we have some facts that are of special 
interest in regard to the extent of the pas- 
senger traffic and to the classes in which it was 
effected. It appears that last year there were 
603,885,025 ordinary railway passengers, and 
502,174 season-ticket holders. Five-sixths of the 
ordinary passengers (that is 500,082,229) travelled 
third-class, the remaining one-sixth only travelling 
by the two upper classes. Of the latter portion 
38,767,926 passengers travelled first-class, and 
65,034,870 second-class. The first-class passengers 
are six millions less than in 1876, and there is also 
a declension of a million and a half in the number 
of second-class passengers. The conclusion is un- 
questionably that the number conveyed by the 
two upper-classes is falling, and as the number of 
third-class passengers is now seventy-five millions 
more than it was five years ago, it 1s evident that 
the growing volume of traffic is exclusively from 
the third-class passengers. The increase since 
“ third-class by all trains” was adopted shows that 
the large volume of passenger traffic may be 
increased at any time by greater liberality towards 
the popular class, and the fact that the total pas- 
senger receipts (27,200,000/.) are 2,000,000/. more 
than they were in 1876, is a proof that that increase 
is productive to the companies. In the past few 
years the passenger traffic on railways has passed 
from dependence upon the few to that of depen- 
dence upon the many, and the determination is so 
greatly to the lowest class that to say the least of 
it, the existence of one of the upper-classes must be 
considered as endangered, the more especially as 


that gravitation downwards marked in the returns 
above summarised, continues undiminished this 
year. 
THE SEVERN TUNNEL. 
| On Monday night, the 26th of September, at 
10 o'clock, a junction was effected between the 
| headings of the Severn Tunnel which have been 
'driven from opposite sides of the estuary, the 
| two faces meeting exactly. The idea seems to 
|have gone abroad, the invention probably of 
| some ingenious reporter, which has been repro- 
|duced by one and another of our contemporaries, 
| that the lines of the headings met within “3 in.” 
The fact is that no divergence whatever is 
| perceptible, and this, considering the length of 
| the heading, the smallness of the base, only 12 ft., 
| and the fact that the longer heading is not straight 
| but driven downwards with an incline of 1 in 100, 
jand then up again to meet the other heading, 
reflects great credit on the skill and care of the 
engineering staff. The total length of the now 
continuous heading under the river is 4048 yards 
from shaft to shaft; 3370 yards of which was 
driven from the Monmouthshire side, and 678 
yards from the Gloucestershire shore. The time 
necessary for the driving of the heading and the 
difficulties connected with it were considerably 
increased by the fact that the work could only be 
carried on at one face of the greater part of the 
distance, the rock also being of the very hardest 
character for more than half the total length. 
The driving of the long heading was started in 
January, 1875, and in October, 1879, when the 
works were stopped by an influx of fresh water, it 
had been driven a length of 3370 yards, or within 
130 yards of the short heading which was being 
driven to meet it from the English shore. After 
the works had been cleared driving was again 
commenced on the English side in August last, and 
in a few weeks this short distance was penetrated 
in the present satisfactory manner. It will thus 
be seen that the actual time spent in driving the 
heading under the river was four years and ten 
months, including all delays except the delay of 
eighteen months caused by the flooding of the 
works. Mr. Charles Richardson is to be congratu- 
lated upon the success so far of his scheme for 
tunnelling under the deepest and widest of our 
estuaries. 
Tue “Ciry or Rome.” 

Although the programme for the first perfor- 
mances of the new Inman steamer City of Rome 
was not literally fulfilled, the large company invited 
to witness them required no further evidence on 
the seaworthiness and the luxury of this the largest 
steamer afloat, the Great Eastern excepted. The 
City of Rome is 586 ft. long, 52 ft. 3in. beam, and 
37 ft. in depth of hold. Her registered tonnage is 
8826, and her displacement on 26ft. draught is 
13,500 tons. The engines to drive this enormous 
mass through the water at a high rate of speed, are 
three sets of inverted tandem compounds, with 
high-pressure cylinders 43 in. in diameter, low-pres- 
sure 86 in. in diameter, and 6 ft. stroke. These 
engines take hold of the main shaft by cranks 
120 deg. apart. They are supplied with steam 
from eight double-ended cylindrical boilers 14 ft. in 
diameter and 19 ft. long, working up to 90 lb. 
pressure. The screw is 24 ft. in diameter, and 
the screw shaft which, though hollow, weighs 
64 tons, is made of Whitworth fluid compressed 
steel. It is quite unnecessary to remark that 
the arrangements made for the comfort of pas- 
sengers, first class and emigrant, surpass any- 
thing that has been done before. Competition 
in luxury on the Atlantic lines runs high at present, 
and in this respect the City of Rome must take the 
lead, till another ship, a few feet longer, wider, and 
deeper, and more luxurious, wins the belt. The speed 
trials, to which about 200 visitors were invited, took 
place on the Clyde on the Wednesday of last week. 
The maximum speed, however, was not attained in 
consequence of a hot bearing. With three-quarter 
speed, 15? knots were made, the number of re- 
volutions having been 45; with the full speed of 
60 revolutions 17 or 18 knots ought to be obtained 
easily. On Thursday, the following day, the City 
of Rome left the Clyde with a large number of 
visitors, and made her way to Liverpool, entering 
the Mersey, Friday afternoon. The ship made this 
trip under easy steam, partly because of the defect 
in the bearing mentioned above, and partly because 
of a bad adjustment of the expansion valves of the 
high-pressure cylinders, which prevented the steam 
from passing freely into the low-pressure cylinders. 








Since her arrival in the Mersey these things have 
been set right, and she will make her first trip to 
New York on the 13th inst. 


Tne InpucTion BALANCE AND SURGERY. 

On previous occasions we gave some account of 
the employment of the induction balance to find 
out the seat of the bullet in the body of the late 
President Garfield. Since the lamented death of 
that gentleman there have been reports that the 
bullet was not found in the spot indicated by the 
balance of Professor Hughes at all. But in that 
case it is possible the bullet may have shifted its 
place, thereby causing the relapses of the President. 
For it is certain that Professor Bell, Mr. Sumner 
Tainter, and Mrs. Garfield affirmed that they 
distinctly heard the noises in the telephone which 
indicated the presence of the bullet. It has been 
said that lead is unfortunately a semi-conductive 
metal and cannot, therefore, be readily distinguished 
from the moist tissues of the living body by the 
induction balance ; but this is an error, for the 
presence of the living body does not appear to 
disturb the balance at all, while a very small bit of 
any metal, whether lead or iron, at once gives rise 
to an appreciable disturbance. In proof of this 
we may cite an interesting experiment made by 
Professor Hughes recently at the Paris Electrical 
Exhibition, with the fine induction balance exhi- 
bited there in the Post Office pavilion. While view- 
ing the experiments of Professor Hughes in detecting 
different coins—-experiments which constitute a 
kind of scientific legerdemain—Mr. Elisha Gray, 
the eminent inventor of the harmonic telegraph, 
remembered that he had in his right forefinger a 
souvenir of youth in the shape of a tiny spark of 
steel which entered the flesh thirty years ago and 
there remains in a more or less dissolved state. The 
happy thought occurred to him of putting the 
finger into the sensitive coils of the induction 
balance, and the result was a distinctly audible 
sound in the telephone, attesting a marked dis- 
turbance of the electric balance. On withdrawing 
this finger and substituting another no sound 
whatever indicated any change in the equilibrium 
of the currents. It was demonstrated thereby that 
the flesh itself does not disturb the balance, whilst 
a very minute particle of metal will, for Mr. Gray 
states that the missile which originally entered his 
finger was no larger than a pin’s head. 

CALCULATING DyNAMO-ELECTRIC CURRENTS. 

Although the theory of magneto-electric machines 
is now well known, we are not so well acquainted 
with that of the dynamo-electric machine in which 
the current generated reacts on the magnetic field. 
Quite recently, however, M. Marcel Deprez has 
devised a simple graphical method of calculating 
the current generated in these machines for any 
speed of working and resistance of the external 
circuit, which is likely to prove very useful. It 
consists in drawing what the author calls a “cha- 
racteristic” curve for each machine, and this is 
done by disconnecting the ring or armature coil 
from the electro-magnets, and sending a current 
of known strength from a foreign source through 
these, then revolving the ring at an alternating but 
constant speed. The difference of potential between 
the two ends of the ring is measured in the usual 
way. The current in the electro-magnets is then 
varied, and the corresponding variations of the 
electromotive force of the ring are measured. By 
taking the intensities of the exciting current for 
abscissee and the electromotive force of the induced 
current for ordinates, the characteristic curve is 
drawn. In the Gramme and like machines this 
electromotive force is proportional to the speed of 
rotation of the ring. The connexion between the 
ring and electro-magnets is next to be re-established 
and the circuit of the machine closed by a wire of 
any resistance whatever. The foreign current is 
now, of course, withdrawn, and the machine is in 
its ordinary working condition. Provided the total 
resistance of the circuit is known the intensity of 
the auxiliary current can be at once determined 
from the characteristic curve. For let I be the 
intensity of this current, E electromotive force of 
the ring when open for a speed of unity, R the 
total resistance of the machine circuit includ- 
ing that of ring, magnets, and external work, 
and W the angular velocity of the ring, we have 
i ee oe PY 

= and — =— ;but — is the cocfficient of in- 
R E R E 
clization of a line passing through the origin, and 


since it should be equal to Mi we can find the 
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intensity of the current by drawing through the 
origin of the characteristic curve a straight line 
whose coefficient of inclination is proportional 

WwW 


to The point of intersection of this line with 


the curve will have for its abscissa the intensity of 
current sought, and for ordinate the generating 
electromotive force of the current. The energy of 
the current is E I, and to find it immediately 
another curve can be constructed with values of I 
for abscissaand of E I for ordinates. With a slight 
modification the method applies to machines in which 
the magnets only receive a derived portion of the 
total current, and where there are two machines in 
one circuit transmitting motive power, the power 
sent can be calculated of the speed of the gene- 
rating machine, the resistance of the external 
circuit, and the resistant couple of the receiving 
machine, as well as the characteristic curves of the 
two machines are known. 








FOREIGN TECHNICAL LITERATURE. 

Amone the papers in the first September number of 
Dingler’s Polytechnisches Journal is one on File-cutting 
Machinery, in which the latest English, American, and 
German machines and their working are fully described. 





The Revista Minera (Madrid, September 8) states that 
the exports of iron ore from Bilbao during the month of 
May amounted to 235,252 tons, of which 150,212 tons 
were taken by the United Kingdom. This makes the 
total exports for the first five months of the present year 
1,090,866 tons. The mining company, La Minera 
Espaiiola, has declared a dividend of 20 per cent. on the 
nominal value of its shares for 1880. 





The National Car-Builder (New York, September) 
reports that the system of paying premiums to engine 
drivers for saving fuel—adopted on the Pennsylvania 
Railroad—has been found to answer well, A certain 
quantity of coal is allowed per car and train mile, and 
12s. per ton is allowed on all saved out of this quantity. 
Some of the drivers have by economy earned as much as 
4l. per month in this way; and as the company does not 
allow the men the full value of the coal saved, it will pro- 
bably derive considerable advantage from the arrange- 
ment. 





LD’ Industrie Belge (Brussels, September 15) refers to 
the refusal of the Belgian Government to entertain the 
proposal of the Société Cockerill to have the steel guns 
exhibited at the Brussels Exhibition, submitted to a 
comparative test with the Krupp guns used in the 
Belgian army, and announces that this refusal has been 
withdrawn. A commission composed of five artillery 
officers has been appointed to superintend the trials. 
The preliminary tests were made on the 22nd ult. and 
the 6th inst., and proved entirely satisfactory. The 
official trials will shortly take place at the camp of 
Brasschaet. 





L’Electricité of September 17, referring to recent 
railway accidents, complains of the unwillingness of 
French railway authorities to take up the question of 
continuous brakes, and urges that the subject of railway 
legislation should be seriously considered, with the 
object of enabling the Government to enforce the employ- 
ment of sufficient means to secure the safety of pas- 
sengers. The omission of the question of railway signals 
from the programme of the Electrical Conference is 
commented upon, and it is suggested that the omission 
was due to the presence of so large a number of engineers 
on the commission which drew it up. 





The Moniteur des Intéréts Materiels (October 2) reports 
that the French steel works are so full of orders that in 
some cases they have purchased material from German 
makers. The imports of iron ore during the first half 
of the present year have exceeded by nearly 100,000 
tons those of the corresponding period in 1880, the 
greatest increase being in the purchases of Spanish ore, 
which have risen from 138,000 to 205,000 tons. 

The Austrian engine works have received a further 
order from France for 10 passenger and 15 goods loco- 
motives ; whilst the Hungarian railways have purchased 
10,000 tons of steel rails from the Austrian rail mills, 
at 300 francs per ton delivered. 





The Moniteur Industriel (Paris, September 15) gives 
an article on the influence of temperature upon the 
resistance of steel, in which—after reprinting the results 
of various experiments which were reported in the 
Annalen fiir Gewerbe und Bauwesen—it concludes that 
the presence of phosphorus is the main cause of the 
variation in resistance. Iron which was free from it 
sustained the same breaking strain in various tempera- 
tures, whilst the limit of elasticity varied only slightly. 
The article winds up with the observation that the best 
means of avoiding breakage of wheels, tyres, and axles 
is the employment of pure steel free from phosphorus. 


The Scientific American (New York, Septembor 10) 
copies a statement from the Panuma Star and Herald 
concerning the progress made with the canal works. A 
large quantity of machinery, plant, &c., has arrived at 
Aspinwall, but is being sent forward slowly. The 
tools, &c., are said to be old-fashioned, and unsuited to 
the work for which they are required. The same paper, 
under date September 17, publishes a report given by 
Dr. Charles Peitsch, on the present state of things at 
Panama, whence he has just returned. He says that 
the death-rate is alarming, although the fact is sup- 
pressed as much as possible. There are about 250 
labourers on the works, 200 of whom are negroes; but 
only about 100 of these are at work at any time. Work 
is advancing very slowly, and there is nothing to show 
for the money spent. Some stakes have been driven 
down and planks laid along, and the earth has been 
stirred up a little, but that is all. 





The Giornale dei Lavori Pubblici (Rome, September 21), 
has an article on the tunnelling of the Colle di Tenda, 
which it is hoped will at last be completed next spring. 
This pass is merely a depression between two summits in 
the Maritime Alps, and is extremely steep and dangerous, 
the road being occasionally destroyed by landslips, and 
accidents of all kinds being of frequent occurrence. It 
leads from the province of Cuneo towards Nice, and is 
much traversed ; and the Italian Government decided in 
1872 that the mountain should be pierced. Various 
obstacles have hitherto interfered with the progress of 
the work, but the contracting firm Giovanetti expects 
soon to bring it to a termination. The tunnel is to 
be 3471 yards in length, and at its middle and highest 
point is 4194 ft. above the level of the sea. 

In the estimates for 1882, the Minister of Public Works 
includes a proposed expenditure of 86,731,544 lire on 
the construction of new railways. 





The Moniteur des Intéréts Matériels (Brussels, Septem- 
ber 25) observes that although the season which is just 
closing has been an extremely satisfactory one, iron- 
masters must be very careful not to drive away their 
customers by demanding too high prices. It is con- 
sidered that bars will probably fall in price a little, but 
that sheets and girders may maintain their firmness, 
owing to the works being so full of orders. Sheets 
cannot be bought under 7/. 10s., whilst 7/. 15s. is asked 
for small quantities for immediate delivery. Bars can 
be purchased at 5/, and it is probable that for good 
specifications a little less would be taken. The Société 
Cockerill has just launched from its yard at Hoboken a 
1400-ton steamer for a French company. It is con- 
structed of Bessemer steel, from the Seraing Works; 
and another one for the same customer is on the stocks. 
This company has large orders in hand for French 
account for rails, locomotives, &c., and also for a quantity 
of material for the Panama Canal Company, 





The Zeitung des Vereins Deutscher Evsenbahn- Verwalt- 
ungen (September 19) gives an abstract of the accident 
statistics of the Austrian railways for the year 1880, 
which have been published by the direction of the Sud- 
bahn in the name of all the Austrian lines. The total 
length was 11,419 kilometres, and the number of passen- 
gers carried during the year was 31,666,503, an increase 
of 3 per cent. on the previous year. There were 162 
derailments, 59 collisions, and 294 breakdowns ; and 406 
cases of personal injury resulted. The accidents were 
9 in excess of those of the previous year; but as the 
train mileage was 4 per cent. more, this is a comparative 
decrease. The number of personal injuries showed an 
increase of 63 cases over those of 1879; the greater part 
of those to passengers occurring through their leaving 
or entering trains in motion. ‘The accidents to officials 
happened in the majority of instances whilst they were 
coupling or uncoupling vehicles, which fact leads to the 
remark that no radical improvement in this direction can 
be looked for until an alteration has been effected in the 
system of coupling. 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday’s pig-iron 
market was somewhat easier, but still a fair amount of 
business was entered into at the reduced prices. Transac- 
tions opened at 51s. 8d. one month and 51s. 7}d. cash, and 
the quotations thereafter receded to 51s. 14d. cash and one 
month paid, the close being buyers at 51s. 2d. cash and 
51s. 3d. one month, and sellers very near. The afternoon 
quotations showed but little variation on the latter, the 
range being 51s. 2d. to 5ls. cash, and from 5ls. 2d. to 
51s. 14d. one month, and at the close there were buyers 
at 51s. 1d. cash and 51s. 2d. one month, and sellers wanting 
ld. more per ton. The entire gain of the previous Monday 
was thus lost, the closing quotations being the same as 
those at the end of last week. There was a steady increase 
in the prices in the course of Friday, business beginning in 
the forenoon at 51s. 14d. cash, and the closing price in the 
afternoon being 51s. 8jd. cash, at which there were 
sellers and buyers offering $d. per ton less. In the course 
of the day Messrs. Merry and Cuninghame advanced the 
price of Carnbroe No. 1 and Glengarnock Nos. 1 and 3, 1s. 
per ton. The market was very strong throughout the whole 
of Monday, and a very good business was done at prices 














which finally marked an advance of 1s. over those of Friday. 


There were transactions during the forenoon at 52s. four. 
teen days to 52s. 6d. cash, and at 52s. 7d. one month the close 
being buyers at the higher quotations, and sellers asking ld 
per ton more. The quotations in the afternoon ranged from 
o2s. 6d. to 52s. 8$d. cash, and at the close there were 
buyers at 52s. 8d. cash and 52s. 9d. one month, and sellers 
wanting another 1d. perton. The warrant market opened 
firm yesterday, and prices at one time showed a further 
advance of 3id. per ton, but the close was weaker and the 
advance lost, the last sale being 1d. under Monday’s price. 
Business was done during the forenoon at from 52s. 10d 
to 53s., and back to 52s. 74d. cash, and from 53s. to 53s. 1d., 
and back to 52s. 10d. one month, the close being buyers at 
52s, 8d. cash and 52s. 10d. one month, and sellers asking 
1d. over. The afternoon quotations ranged from 52s. 10}d. 
down to 52s. 7}d. cash, and from 53s. down to 52s. 9d. one 
month, and at the close there were buyers at 52s. 7), 
cash and 52s. 9d. one month, and sellers wanting 1d. per 
ton more. There were transactions this forenoon at from 
52s. 6}d. up to 53s. 4d. cash, and at 53s. 5d. fourteen days, the 
close being sellers at 53s. 4d. cash and buyers at 53s. 3d. 
Business was done in the afternoon at 53s. 6d., 53s. 3d, 
and 53s. 5d. cash, also at 53s. 7id. down to 53s. 4d, one 
month, and at the close of the market there were sellers at 
53s. 5d. cash and 53s. 7d. one month, and buyers offering 
1d. per ton less. A few days ago there was an evident 
disposition on the part of buyers to act cautiously, but 
the rapid advance of prices that has since taken place 
seems to indicate a tendency in the other direction. Stronger 
reports, it is true, have been coming from America, where 
Scotch iron is now in very small compass, and there is 
likewise a better business doing with the Continent; but 
much of the business recently done has been of a 
speculative character. Still, there has been a considerable 
amount of buying from the makers by merchants, who 
have been desirous of providing against contingencies ; 
indeed, there seems to have been some slight disposition to 
put certain “‘ bears’’ in a corner, but the latter being for 
the most part strong and influential men, who had matters 
almost all their own way for a long time during the depres- 
sion in market, they have been able, generally speaking, to 
close their accounts in a satisfactory manner. There is a 
steady and increasing demand for pig iron on home account, 
as the foundries in many cases are using larger quantities. 
The damping oat of the blast furnaces is now in progress 
in accordance with the resolution of the Carlisle conference, 
a number are already out, and it is probable that some 
fifteen or sixteen will eventually be laid off. Since the 
month of May of this year, when the prices touched 45s., 
the lowest quotation was 45s. 6d., which was paid on the 
30th of August. The following month opened with the 
movement amongst the ironmasters for a reduction of 
the make of pig iron, and in the first week prices advanced 
2s. 4}d., a further advance of 1s. 6}d. being made in the 
second week, and one of Is. 8d. in the third week, so that 
with last week’s advance of 7}d. there was a total rise of 
6s. 23d. per ton. Shipments are now considerably over 
the average at this time last year. They reached a total 
of 16,434 tons last week, as compared with 11,725 in the 
corresponding week of 1880. Yesterday forenoon the 
stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 592,593 tons. 


The Forth Bridge and Proposed New Route to Perth.— 
As indicated in last week’s ‘‘ Notes,”’ the directors of the 
Forth Bridge Railway Company, along with the chairman 
and several of the chief officials of the North British Rail- 
way Company, and the directors of the North British, 
Great Northern, North-Eastern, and Midland Railways, 
last Friday made a tour of inspection in connexion with 
the proposed Forth Bridge. The party left Edinburgh in a 
special train at 11.45, a.m., and embarked on board the 
ferry steamer at Port-Edgar. In crossing the Forth the 
engines were slowed, and a pretty close look was taken at 
the Island of Inchgarvie, on which the central structure 
of the bridge will rest. At the west end of the island there 
is yet to be seen a portion of the works intended as the 
substructure of the central towers of the now abandoned 
Forth Bridge, as planned by the late Sir Thomas Bouch. 
These consist of a solid block of brick and concrete, 31 ft. 
square and 13 ft. high, surmounted by a stone plinth 2 ft. 
in thickness. This block was formed by building four 
brick walls 8 ft. 6 in. in thickness, and running the centre 
in solid with concrete. The party made a brief stay at 
North Queensferry, and paid considerable attention to the 
proposed northern resting point of the bridge. They 
afterwards proceeded to Inverkeithing, close by which it 
is understood that the Forth Bridge Railway will now run. 
At this place a number of extensive workshops were built, 
and a quantity of expensive plant was put down by Messrs. 
Arrol and Co., the contractors for the abandoned bridge. 
The buildings and appliances have been allowed to remain 
intact, as it is considered not improbable that they may be 
utilised in connexion with the new undertaking. The 
party passed Dunfermline, and proceeded by ‘lownhill 
Junction on to Mawcarse Station in Kinross-shire. After 
staying about half an hour at this zplace, they proceeded 
vid Ladybank to Bridge of Earn, which is about five miles 
from Perth, and at which place the tour of inspection 
ended. When the line is constructed as proposed, the 
time taken in running from Edinburgh to Perth will not 
exceed an hour, as against two and half hours at present. 
It may be stated that for several weeks engineers have 
been busily engaged on the Firth of Forth and at North 
and South Queensferry taking measurements in connexion 
with the bridge. 








Mackenzter’s Evecrric ALARM.—In onr issue of last 
week we illustrated a very ingenious electrical alarm 
and indicator, shown at the Paris Electrical Exhibition. 
We omitted, however, to mention the name of Mr. C. H. 
Pond, of New York, as the joint inventor with Mr. 





Mackenzie. 
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Italics after the nadmumnd Names. 


Nos 
and 
Dates. 


"1881 
Bept 
4150 
4151 
4152 
4153 
4154 
4155 


4156 
4157 


4158 


4183 


4184 


4185 
4186 


4:87 
Gent 


4188 
4189 


4190 
4191 
4192 
4193 | 


4103 | | F. = "Durham, New | } “ae for intermitting audible 


erts 
4195 | C.J. _—— Wolver-| Compound or mixture for coating 





NAMES, & 
OF APPLCANES. 


F. McIlvenna, Liver 
pool. 

Thompson, Cook. 

Lake. 


H. Hughes, 
borough. 

Thomson. 

J. Simpson, 
pool. 

Longsdon. Arupp 

F. and F. A. Hamil- 
ton, London. 


F. M. Roots, Con- 
nersville, Indiana, 
U.S.A. 


Hawley 


Thomson. 
Liver- 


Morgan- -Brown. Boyn- 


F, B "Dering  Trefriw, | 
Wales. 
A, Goodwin, South- 


wark. 

Olrick, Keen 

A.G. Salamon, Clap- 
ham, 


W. H. Douglas, Stour- 
bridge. 

De Pass. 
Childs, 

W. Smedley, Burton- 
on-Trent. 

J. F. Walters, Lon- 
don. 

Thompson, 


Shaw and 


Langley 


F. WS. Stokes, 


aon 


Lon- 


). Farrow, London. 
C R. Parkes, Mall- 


wal 
F. Miller, Brightling- 
56a. 
x. ¢, 
Brixton 
Brewer. 


W. P. Savage, West 
Winch, Norfolk 


Rummens, 


Edison, 


J. Gillespie, Garnkirk. 
N. B. 


G. E. Wolff Hamburg 

Abel. £strade, 

J. Beard, Ashton- 
under-Lyne. 

Man- 


L. M. Promis, Phila- 
delphia. 
G. Tiacome, Watford, 


R. Stone. London. 


Lake. 


Engel. Renck. 

Vou Nawrocki. Paul- 
mann, 

3, W. Wigner & R. H. 
Harland, London. 


Perrachon. 


G. Hatton, Southport. | 
E. Latham, Birken- | 


head. 
H. 8. Swift, Norwood. 
G. J. Cox, Maidstone. 


Johnson. Archer, 


| & —_ Gimingham, 
Newcastle. 


hampton. 


Lough- | 


| ! 
| ABBREVIATED TITLES, &0. 





Displaying clothing, &c., in shop | 
windows, &c. 

Fireplaces and te for warming| 
rooms, halls, | 

Apparatus for ‘heating dwelling | 
houses or other buildings, &c. | 

Stop-cocks for liquids and gases. 

Valves. (Complete specification). 1} 

Navigable vessels and steam appa- 
—- or appliances for propelung 


me. 

Floating batteries. 
Reflectors and concentrators or dif- || 
fusers of daylight for deck, floor, 
pavement, roof, and other lights. 
Rotary blowers and pumps. (Com- || 

plete specification), 





Book-binding. 


Tunnelling and rock-boring ma- 
chinery, and partly applicable to | 
other purposes. 


Wrought-iron riggers or band 
wheels. 

Agpesetes for manufacturing paper || 
pulp. 

Treatment of “ brewer’s waste,” 


and utilisation of the products || 
derived therefrom. 
Chronographs. 


Telephone exchange apparatus and 
systems. 
Barrels for beer, &c. 


Bicycle springs and saddle com- 
bined. 

Governing apparatus applicable for || 
dynamo or magneto-electric ma- 
chines, and for the usual forms ,| 
of electro - motors. (Complete || 
s pet cifice ation), 

Apparatus for producing more com- 
plete combustion of gas, paraffin, 
and other oils in lamps. 

Corking machines 

Portable hydraulic cranes. 


Apparatus for rousing beer. 


Means of applying organ pedals to!) 
pianofortes. 

Electric lamps and the manufac- | 
ture thereof. 

Crushing or grinding mill. 


Apparatus for treating and prepar- || 
ing clay, and for manufacturing || 
hollow and other ware therefrom. || 
Smoke-consuming firegrates. 
Apparatus for superheating steam. 
Carding engines. | 
1} 
Steam boilers, their fireplaces, and | 
combustion chambers. } 
Walking stick or cane with an|| 
opera-glass combined. | 
Making paper and “ board’ from} 
vegetable, animal, or mineral 
substances. and drying, reeling, 
and cutting such paper or) 
board. 

Material and apparatus used in the| 

| manufacture of bricks and pot-| 

| tery ware, applicable to the con-| 

| struction and working of steam 

and other boilers, such apparatus | 
| being also applicable to utilising | 
waste heat from blast furnaces, | 
| and obtaining soft water from | 
| wells. 
Machine for the manufacture of | 
printers’ type. 
Treating calcareous bricks. 
Manufacture of German yeast. 
| 


Heating water by gas for baths, | 

-— , partly applicable to warming | 
Outside Spanish sun blinds, | 
Steam winches. 


Steam engines. 
| Gas cooking and heating stoves, anc 
— and construction of 
| Apparatus for ventilating ships or 


essels 
"Electric lamps. 


the surface of iron to prevent 








formation of rust. 


Nos. | 
and | 


Dates, | 


os. i 
4198 
| 4197 
| 4198 
4199 


4200 


4201 


4223 


4224 


4225 


| 4226 


227 


4228 


4229 


4237 
4238 


4239 
240 | 
4241 


4242 


4243 


4244 
4245 


| 
Oct. 1 | 
4246 


| 
4247 | 

| 
4248 


| 


Lake. 


NAMES, &c. 
OF APPLICANTS. 


ABBREVIATED TITLES, &0, 





Reusch, 

J. Miniere, Paris. 
Lake, Aeusch, 

A. Michel, Brussels. 

A. Bottin, Brussels. 

E. A. Parnell, Swan- 
sea. 

J. W. Swan, New- 
castle. 

J. T. Goudie, Glasgow. 


H. Parsons, Dulwich. 


| 
V. Milward, Redditch. 
T. W. Walker, Hanley. 


| Barlow. De Meritens. 


J, Meeson, Sheffield. 


Meyer. Frobeen, 

Pitt. Pictet. 

Brandon. Gatling 
Gun Company. 

P. Spence, Manches- 


ter. 
J. Warrall, Ordsall, 
La 


Newton. De Roussen, 


“= McNary, Brook- 

yn. 

E. Leonard, Philadel- 
phia. 


T. Moore, South Stock- 
ton-on-Tees, 


Francis. Wurtz, 


J. Hill, London. 


Lake. May. 
Morgan-Brown. 
Schwarz 


Henderson. Babdlon, 


C. W. King, Man- 
chester. } 
Springmann. Ber- 
liner Maschinenbau- 
Actien-Gesellschaft, 
J. Trippett and F. 
Hallam, Sh :ffield. 
C. Hook, Bridgwater. 
J. Lyon, St. Helen's. 
T. Hughes, Birming- 
ham. 
Haddan. Fischer & 
Von Langen, 
Haddan. Galmiche- 
Narjoz, 
Haddan. 
Haddan. 
Haddan. 


Haddan. Kreusler 
and Budde. 


Haddan. 
Haddan, 


Haddan. 
C. Colwell, 
town. 


Klingspor, 
Gebhart. 


Arentsen, 
Baudet. 


Le Mee. 
South- 


J.C. Stevenson, Liver- 
pool. 
R. Armitage and T. 


Gillott, near Leeds. 
Reddie. Chesebrough, 


Aron, Fribourgh, 


G. W. Wigner and J. 
Dixon, London. 


Abel. 
J. E. Purdon, London. 


Spiel. 


Walker. Walker, 


J. Jackson, Kirkin- 


tilloch, aud T. Bal- | 
Udding- | 


ston. 
B. Schwarz aud R. 


lantyne, 


Huppertsberg, Ber- 
lin. 


Etcheverry, | 


Method of agglomerating or con- 
solidating scrap iron or steel to 
facilitate utilisation of same. 

Umbrellas. 

Manufacture of armour plates for 
ships and other structures. 

Protector for glass bottles and 
similar articles. 

Brush receiver. 

Manufacture of oxide of iron, suit- 
able for pigment, &c., aud of 
hydrochloric acid. 

Incandescent electric lamps. 


Appliance for heating or retaining 
heat in liquids or beverages, such 
as milk, tea, &. 

Appliances for securing casements | 
and doors when partially or en-| 
tirely closed. 

Machinery for counting and ar- 
ranging needles for papering. | 

Apparatus to be used in the wash- 








ing of clothes and fabrics. 

Dynamo-electric machines. 

Stands or frames for liqueur, spirit, || 
ard scent bottles, &c. | 

Cutlery } 

Construction of boats and vessels. \ 

Cartridge feeder for marine guns. || 
(Complete specification). ! 


! 


i 


Method of purifying sewage. 
| Apparatus for drying cut pile fabrics. | 


Treatment of seaweed to a 
useful products therefrom. 

Knitting machinery and production | 
thereby of knitted fabrics. 

Apparatus for the protection of fac- i} 


tories, mills, warehouses, &c., || 
against fire. i 
Weighing machines. I 


Treating mineral pyrites and sul-|| 
nein > in the preparation there- || 
rom of sulphuric acid, metals, &c. || 
Securing knobs to spindles for door 
locks, &c. 
Metal wheels for vehicles. 
Portemonnaies or purses. 


Safety valves of steam generators, | 


also applicable to any recipient || 
containing fluids, gas, steam, &c., || 
in pressure. || 
Gas motor engines. oe 
| 
|| 
1] 


Manufacture 
powder. 


of prismatic gun-| 


| Colliery corves, &c 


Window sashes and frames. 

Insulators for auimal magnetism. 

Receptacles for watches, coins, &c. 
in jewellery cases. \} 


| Machinery for composing and dis- || 


tributing type. | 

Carding cans. } 

| | 
Feeding bottles. 

Watch-winders and regulators. | 

Apparatus for weighing wool. a i} 
plete specification). 

Treatment of india-rubber and pro-| 
ducts made therefrom. (Com- 
plete specification). | 


Pumps. || 
Steam-generator incrustation pre- || 
ventive. i} 
| Apparatus for mixing flour. 
Apparatus for protecting locomo- || 
tive engines and trains from dam- | 
age by collision, partly applicable 
| to stop blocks ; and apparatus for | 
retarding and stopping trains au- 
tomatically. 
Self-compensating pressure-regula- | 
| ting apparatus for gas. &c. 
| Manufacture of corrugated plates 
and tubes. | 
Manufacture and re-burning or re- 
| vivifying of bone black, and ap- | 
paratus to be used therein. 
| Apparatus for automatically shut- | 


| 


ting off the supply of gas to gas) 
burners and meters. 
| Generating steam by the combus- 
| tion of gas orinflammable vapours } 
inside steam-boilers, with appa-| 
ratus therefor. 
Motor engines worked by combus- 
|  tible gases or vapours and steam. | 
Attachments to saddles to assist) 
riders in yell lightness of | 
| _ hands,” | 
j Puritontion of = aed brewing pur- | 
| poses and appliances connected | 
| therewith 
| Appliances for coupling and un- 
coupling railway wagons. 


Petroleum lamp (Com- 


plete specification), 





H 4280 | 


Nos. 
Dates. 
Oct. | 

ee 
4249 | 
4250 








4251 | 
4252 | 
| 
4253 | 
4954 
4255 
4256 


4257 


4258 
4259 
4260 
4261 
4262 


4263 
4264 


4265 
4266 


4267 


4268 


| 4269 


4270 


anil 


| 4281 | 


4282 | 
4283 


|| 4284 | 


4285 


4286 


4287 


4288 | 


4289 
4290 | 


! on. 
Clark. 


NAMES, &c. 








OF APPLICANTS, ABBREVIATED TITLES, &. 
J. Meniere, Paris. Umbrellas, (Complete specification), 
Alexander. Haug, Separating gases from each other, 


Lefeldt, and Lentsch. 
F. Versmann, New 
Charlton 
A. Z : Hopkins, Bir- 
ingham, and G. 
Hatton, Kiddermiu- 
J. Mcifillan, Glasgow. 


M. T. Medway, New 
Cr 


08s. 
A. Watt, Liverpool. 


Lowther. Charnock 
and Urmston, 


J. Wadsworth, Man- 
chester. 


¥ Ashworth, Burn- 
ey. 
H.H. M. Smith, Lon- 
Schlaefli. 
G. Hamit, Hadden- 
ham, Cam 
R. Verdin, Northwich. 


G. ee, Shef- 


eld. 

G. ofohuls and W. 
Harrison, Manches- | 
ter. 

P.G. B. Westmacott, 
Newcastle. | 

L. A. Walters and A. 
George, London. 


Lake. 


Jones, 


W. Wilkinson, Wigan. 


F. Cutlan, Cardiff. 
Brydges. Gregerson 


Lake. Maikcgff and De 
Kabath | 
| J-and W. McNaught, 
Rochdale. | 
R. 7 Davis, Liver- | 


poo, 

| I, A. Timmis, West- | 
minster 

J. L. Rastrick, London. | 

Pieper. Knaudt, | 

E. J. T. Digby, Ham- 
mersmith. | 


| 


H. Coatley, Oxford. 


H. Jullien, Brussels. 
J. P. Binns, Halifax. 


| Wirth. Blumenthal. 


J.L. Collier, Rochdale. | 
J. Coultas, Spittle- 
gate. } 
@. 7. Beilby, Mid | 


Calder, N.B 
Conquest. Hoe and 
Co, 


J. R. Beard, Maccles- 
field, and C. Faesch, 


Godley. 
M. Merichenski, Pop- | 
lar. 


R. Simon and F. 
Wertenbruch, Not- 


tingham 

Clark. | “Hazton and 
Beat 

Lake. y 


separating solid and liquid - 
ticles or molecular bodies 
gases, & apparatus to be employed 
therein. &c. 

Floor-cloth. 


Ornamenting surfaces of tin plate 
and other sheet metal, &. 


Apparatus for ed fuel to fur 
naces or firepla 
Lifts or hoists. 


Secondary galvanic batteries or 
electrical accumulators. 

Apparatus for raising and forcing 
liquids or fluids for lubricating, 


&e. 
Heating stoves, partly applicable 
3 heating apparatus generally, 


Looms for weaving. 


| Registering the anaes of passen- 


gers and fares, 

Folding ladder ‘ond measure com- 
bined. 

Apparatus for cutting gat collect- 
ing weeds in rivers, 

Apparatus for use on ‘late or other 
— for ,transhipping salt or 
coa. 

Self-acting apparatus for actuating 
steam beiler dampers, 


| Tricycles, &c. 


| Rotary valves. 


Furniture cord or trimming, and 
apparatus to be employedin such 
manufacture. 

Presenting or exhibiting to an 
audience the words or score of an 
opera or other dramatic perform- 
ance, &c. (Complete specification), 

Traction engines for tramcars aud 
other purposes. 

Sewing machines. 

Pneumatic method of constructing 
foundations for piers of bridges, 
&c.. and apparatus employeu 
therewith. 

Electro-maguetic apparatus. 


Machinery for scouring and wash- 
ing wool, & 

Grinding caustic soda and other de- 
liquescent substances. 

Stowing and lowering ships’ boats. 


Steam boilers. 

Steam boilers. 

Preparation or manufacture of a 
substance for incorporating or 
compounding with various articles 


of fo 
Sliding seats for racing, pleasure, 
and rowing boats. 


| Printing m3a_hines. 


Machinery for finishing nuts, bolts, 
and screws. 


| Production of magnesia and hydro- 


chloric acid from chloride of mag- 
nesium. 

Apparatus for the manufacture of 
lozenges, &c. 

Machinery for drying grain, &c. 


Apparatus for distilling shale or 
other oil-yielding minerals. 

Letter-press printing, and machi- 
nery for printing and —"- 
paper, and for wrapping 
pasting, and addressing folded 


eets. 
Dyeing with coal-tar colours. 


Automatic cheque valve and appa- 

ratus connected therewith for 
ting the flow of liquids. 

Construction and method of action 
in gas engines. 

Harrows. (Complete specification). 

Machinery for printing floor-cloth, 
wall paper, 





GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTGS. 
For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents. 
I.—Announced September 30. 





No. } 
1881 | 

2302 
2358 | 
2986 














Name. No. | Name. No. Name. 
1881 | 1881 
Hinde 2996 | Coppin. 3332 | Lamberton. 
(Sjoberg). 3104 | Simmons, 3364 | Justice 
Murecott. 3164 | Nordenfelt. (Davison). 
| Imray (Ader). 3262 | Knowles. 3484 | Taylor. 
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ENGINEERING. 


{Ocr. 7, 1881. 











IIl.—Sealed October 4, 1881. 

















a”, 
37° 
Il,—Announced October 4. 
Name. No Name. No. Name. 
1881 1881 
Archer. 3915 | Edwards( Von] 3935 | Buckley and 
Bat Lake ( //ill). Zebrowskie). Crossley, 
q Brown. 3917 | Storer. 3937 | Heywood and 
é Hosmer. 3919 Bardsley. Spencer. 
3899 | Duffy. 3921 Lake 3941 | Engel 
3901 | Johnson (Gutmann). (Claussen), 
(Coignet). 3923 | Lake(Sandoz)] 3947 | Molesworth. 
3903 | Galland 3925 | Von Naw- | 3949 | Currie. 
| (Falconnier) rocki 3951 | Pope 
3905 | Blair. (Schmetzer).] 3953 | Wetter 
3907 | Read. 3927 | Cuncan and (Arentsen). 
3909 | Pattullo. Newlands. | 3955 | Whitehead, 
3911 | Wetter 929 Mercadier. 1957 | Sugg. 
( Wheeler). 3931 | Wolstenholme] 3959 | Jensen 
3913 | Kaufmann. | 3933 ty. (Soxhlet). 





INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
COMPLETE SPECIFICATIONS. 
For Particulars, see Corresponding Numbers in Lists of 


| 
No. 











Name. 
1881 
4154 | Thomson 

( Thomson) 
4158 | Roots 
4163 | Thompson 














(Lang/ey). 


No. | 


1881 | 
4211 





Applications for Patents. 





Name. No. Name. 
188 
Brandon 4233 | Haddan 
(Gatling (Gebhart), 
Gun Co.) 4234 | Haddan 
(Kreusler 


NOTICES TO PROCEED, 


& Budde) 


1,—Time for entering Opposition expires Friday, 








October 21, 1881. 










































































No. Name. No Name. 
1881 1881 
3amlett 2450 | Gestetner, 3173 Catterall and 
‘ Ford. 2471 | Gorham. Birch, 

2284 | Allibon, Tur-] 2481 | Lake (Harris] 3243 | Little. 
ton, and & Harris). 3329 «Cooke. 
Jones. 2519 | Gray. 3424 Cruikshank 

Nichols. 2520 Sexton, (Houston). 
Wilson. 2560 Lake 3478 Lee. 
2302 | Hinde (Landis). 3483 Brewer. 
Sjoberg). 2579 Clark ( Attwooc (Edison). 

2307 | Cantield. & Driscoll).| 3580 | Ward. 

2319 | Pitt (Seeg- | 2605 Sugg. 3581 | Ward. 
miller and | 2624 | Sugg. 3619 Walker and 
Ransford) 2687 | Gorham, Walker. 

Ewens. 2742 | Lake 3667 Lake 

Fontaine. (Chambers) (Tracy). 

Jaques 2815 | Clark 3807 | Gillman and 
( 4twood). ( Tichenor) Spencer. 

2405 | Beck 3016 | Davidson, 4154 Thomson 
(Dubreil). 3043 | Barrett (Thomson). 

2408 | Clark. 

11,—Time for entering Opposition expires Tuesday, 
October 25, 1881. 

No Name. No. Name. No. Name. 

1881 1881 1881 

2351 | Brockelbank.}| 2403 | Brown and [ 2522 Imray 

2357 | Peacock. | Mitchell. (Oury). 

2358 | Murcott. 2417 | Duke 2682 Green. 

2363 | Pocock. 2418 | Steer and 2818 Lake 

2366 | Engel (Guhl Sheldon. (Petzold), 

| & Harbeck)4 2429 | Mainwaring. | 3332 Lamberton. 

2367 | Dennert and | 2433 | Dewar. 3815 Simpson and 

Lind. 2434 | Smith. Simpson. 

2368 | Specht (Schu-] 2436 | Hibbert 3863 Jobson. 
mann). (Saverbrey).| 3955 Whitehead. 

2369 | Cohne. 2444 | Dickey 4011 Hunt 

2372 | Scott. (Smith). (Brown). 

2383 | Robertson & | 2453 | Herd. 4046 Defty and 
Gubbins, 24455 | Sturge and Braithwaite. 

2387 | Gibbons. Grubb. 4110 | Lake 

2392 | McKinley 2480 | Lake (Bullard). 
(Cockerell). (Jobbins, 

2402 | Hawkes and Raymond, 
sowman. & Sherck. 

PATENTS SEALED, 
I.—Sealed September 30, 1881. 

No Name. No.| Name. No. Name. 

| 

1881 1881 | 1881 

1420 | Russell. 1651 | Brunton 1835 Haddan 

1436 | Warnerke. 1652 | Johnson (Brush), 

1444 | Lake (Arembé- 2036 | Mielecki. 
(Strettz court). 2404 Seager. 

1452 | Boyce. 1653 | Johnson 2663 | McGlashan, 

14855 | Bodden. (Société la | 2952 | Groth 

4470 Clark Force et la (Hosemann), 
(Closson) Lumiere 3011 | Sharman. 

1473 | Jerram. Société 3049 | Haddan 

1489 | Crabtree and Genérale (Woolley). 
Jackson, d Electricité)| 3074 | Haddan 

1490 | Lake 1657 | Thacker. (Delori). 

| (Corral, 1706 | Clark 3091 | Harding and 
| Tejado, et (Harris). Harding. 
| _Corbera). | 1712 | Ritchie. 3100 | Lake 
1492 | Foster. 1730 | Dufrené (Kellogg). 
1499 | Hopkinson (Vuillemin)j 3158 | Grot 
| and Wills. | 1737 | Groth (Verdiere), 

1503 | Dufrené (Renz and | 3225 | Robinson 

1509 | Schofield. Kaufmann) (Smyth). 

1513 | Taylor. 1811 | Lake (Bang £] 3251 | Halpin. 

1524 | Holt. Clolus). 3269 | Bradley. 

1531 | Godsal. 1834 | Haddan 3307 | Cluett and 

1617 | Heyrich and (Brush). Hanchard. 

Quenstedt 
( Actienge- 
selischaft, | 
worm: | 
Frister und, | 
Rossmann). 




















No. Name. No. Name. 

1881 1881] 

533 | Mickelwright{ 1605 | Clark 
& Gladwyn. (Krafft and 

1471 | Gilders |  Schischkar,) 

1497 | Raweliffe andj 1609 | Kidd. 

| Rawcliffe. | 1613 | Lake 

1517 | Edwards. (Campbell). 

1521 | Lomax and 1616 Lawrauce, 
Dawson. 1650 | Ward. 

1536 | Dupont- 1654 | Clark 
Auberville | (Sourbde). 
(Delaye). 1658 | Newton 

1538 | Haddan | (Thibaut) 

| (Hutinet & | 1672 | Welsby. 
Lamy). 1679 | Culbertson & 

1544 Walter | Brown. 
(Da Cunha | 1714 | Stevens. 
and Co.) 1744 | Abel (Bustin) 

1546 | Groebert. 1804 | Imray 

1547 Brewer (Poullain- 
(Brin). Dumesnil). 

1551 | Stroudley. 1809 | ke 

5 Tongue | (Delany). 

(Randhahn).| 1864 | Hatch. 

1590 | Lloyd. 2025 | Clark (Clark, 

1598 | Von Naw- | Righter, and 
rocki cliff). 
(Finze), 2218 | Harby 

2325 | Clark 
(How!land) 





No. 


3308 


3320 
3326 


3342 


3388 
3396 


Name, 





Clark 


(Cutler). 
Massey. 
Fraser. 
Mills 

(Lunant). 
Guest and 

Court. 
Nowlan 
Carmont, 
Long. 

Long. 
Pitt 

(Hutchinson 

and Co.) 
Vivian, 
Mowll. 

Lake ( Rice & 
Murphy). 
Lake (Rupp, 

Ray, and 

Hassinger. 
Detrick. 
Boult (Hunt 

and Jones, 








FINAL SPECIFICATIONS FILED. 
Nos. 1138, 1308, 1310, 1311, 1318, 1321, 1323, 
1324, 1328, 1329, 1334, 133 


1385, 


September 24, 1881. 


" 29, » 


30,» 


1351, 1353, 1380, 


year 1881. 
1121, 1345, 1347, 


1363, 


1352, 


1356, 1358, 





7, 1342, 1350, 
1410, all of the 


1359, 


1396, 1413, 1446, all of the year 1881 
1366, 1368, 1370, 1373, 1377, 1525, 1559, 
1588, all of the year 1881. 
1375, 1381, 1402, 


1405, 
1388, 


1364, 1367, 1372, 
1409. all of the year 1881. 
1386, 1387, 


1394, 


1406, 1407, 1412, 


1414, 1418, 1419, 1424, 1427, 1431, 1443, 
1445, 1457, 1461, 2165, all of the year 


1881. 
1399, 1400, 1416, 1420, 1422, 1423, 1425, 
1435, 1440, 1447, 1455, 2949, all of the 


year 1881 





PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 


DUTY OF 50/. HAS BEEN PAID AND REGISTERED. 

















No, Name. No. | Name. No. Name. 
1878 | 1878 | 1878 | 
3807 | Vallet. 3848 | Dolby. 3392 | Johnson 
3826 | Bradford, 3862 | Bell, Bell, & (Gower and 
3822 | Barlow Coleman Roosevelt). 
(Bentayour)4 3988 | Fox. 3989 | Periam. 
3368 | Alexander 4043 | Fox 3876 | Gally. 
| (Clough). 4626 | Fox. 3902 | Lake 
3878 | Clark 3877 | Williams (Rabbeth). 
| (Werndt). (Wilcox). | 3928 | Clifford. 
3861 Lockwood. 3891 Nelson. 3992 | Peto 








PATENTS IN RESPECT OF WHICH THE SEVENTH YEARS STAMP 
















































































DUTY OF 100/. HAS BEEN PAID AND REGISTERED. 
No. Name. No. | Name. No. Name. 
1874 1874 | 187 
3333 Bradford. 3425 | Siddeleyand | 3481 | Mewis. 
3334 | Barker. Mackay. 

PATENTS WHICH HAVE BECOME VOID. 

1.—Through Non-Payment of the Third Year's Stamp Duty of 501, 
No. Name. No. | Name. No Name. 
1878 | 1878 | 1878 | 
3679 | Abel 3712 | Lake 3741 | Barlow 

| ( Verschave) (Williams (Mery) 
3683 | Whiteley, é& Talcott), | 3743 | Chiappa and 

| Whiteley,&] 3713 | Adams Fersani, 

Whiteley. (Niaudet). 3744 | Caminada. 

3685 | Gilmour, 3715 | Wells 3746 | White. 

3687 | Pitt (Harris).| 3716 | Wilkinson &] 3747 | Wilson 
3688 | Newton Wilkinson. (Ferrari). 
| (Garrison) | 3717 |Firth and Grout. 

3691 | Earle. Boothman. Blackmer. 
3693 | Gwynne, 3718 | Hughes Schram, 
3694 | Wallace. ( Metert and Smith. 
3695 | Naatz. Petite). Clark 
3696 | Packman. 3731 | Von Naw- (Boynton). 
3698 | Boag. rocki 3758 | Clark 
3700 | Wirth (Stock). (Marsden). 
(Mahia). 3722 | Crownshaw. | 3761 | Owen and 
3703 | Warren. 37 Vernon, Aldred. 
3704 | Nelson. 372 Howard and] 3763 | Jensen 
3706 | Deighton. Boustleld, (Gratscheff). 
3708 | Wimshurst, | 3727 | Kempner. | Jackson. 
3710 | Engel 3736 | Gill and 5 Lowenstein. 
(Reichelt), Northcott. | 3768 | Lake 
3739 | Franklin. (Hodges). 
| 3740 | Sombart 3772 | Clark (Hall). 
' (Gruson), 
.—Through Non-Payment of the Seventh Year's Stamp 
Duty of 100i. 
No. Name. No. Name. No. Name, 
187 | 1874°*| 1874 
3187 | Bertram, 8214 | Gibbs 246 | Howden. 
3198 | Lake $223 | Bellamy. 3252 | Chandler & 
(Upsom), 3229 | Whitehead. Stevenson. 
3199 | Kidd 8234 | Green and | 3253 | Mountain. 
3205 | Crossley. Hirst. 3262 | Thomas. 
3213 | Little and | 3243 | Peacock and | 3277 | Bodel, Masse, 
Eastwood. Bradley. | & Webster, 














ABSTRACTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING OCTOBER 1, 1881. 
Abstracts marked with a * relate to applications not proceeded 
with. The number of Views given in the Specification Drawings 
is stated in each case after the price; where none are mentioned 

the Specification is not Illustrated. 

Where Inventions are communicated from abroad, the Names &c., of the 
Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, Chancery- 
lane, E.C., either personal'y, or by letter, enclosing amount of price 
and postage, and addressed to Mn. H. READER LACK. 

1880, 

5282. Preparation of Vanilline: G. de Laire, 
Paris. ([4¢)—Relates to employing “engenol” in preparing 
vanilline. A method is described of obtaining “eugenol” from 
essence of cloves. (December 16, 1880), 

1881. 

417. Railway Signalling Apparatus: J. N. Maske- 
lyne, London. (2d¢.)—Is for arrangements for compensating 
for expansion and contraction of signal wires and rods. (January 
31, 1881). 


529. Machinery for Pressing with Perforations 
Bricks, Tiles, «c.: B.C. D. Greenhill, Puriton, 
Somerset. [4¢. 3 Figs.)—The clay having been previously 
passed through an ordinary die and cut to the required size, is 
received in a die where it is perforated by means of plungers, an 
ascending plate at the bottom of the die forcing out the finished 
brick. (february 8, 1881). 


674. Sogavetne for Pit and Shaft Sinking: w. 
R. Beith, Crumlin, Monmouthshire (5d. 4 figs. )—A 
ring frame carries a number of saddles which can be clamped in 
any position. Each saddle carries a drill driven by power; some 
drills being on the outside, and some on the inside of the frame. 
The frame is suspended by ropes, and is secured in working posi- 
tion by jacks. The drills descend automatically, and the debris 
is drawn up by a bucket in the usual manner, (February 16, 1881). 


695. Steamand Air Engines: G. Sellers, Birk. 
Stall, Yorkshire. (6d. 10 /igs.)—Relates \1) to the em 
ployment of a revolving cam for actuating the expansion valve of 
an engine. A rod having atitsend an anti-friction ball engages 
with the cam, and is moved forward or backward by a sliding bar 
operated by the governor, so that according to the position of the 
ball end of the bar, the cam moves it more or less, and imparts a 
corresponding motion to the valve. (2) Refers to mounting the 
expansion valve on the back of the main slide valve within 
V grooves, and attaching a saddle or bracket across the face of 
the expansion valve mounted with anti-friction pulleys, for the 
purpose of preventing derangement or twisting. (3) Relates to 
piston rings, A coiled spring is placed within the piston for the 
purpose of forcing the rings outwards. (February 17, 1881). 


712. Thrashing Machines: A. M. Clark, London 
(A, L, Dudoiiy, Saint Ouen | Aumdne, France.) (10d. 18 Figs.) 
Relates to apparatus combined with a fixed or portable thrashing 
machine for weighing and binding the straw as it is discharged 
from the shakers. (February 18, 1831). 


716. Repeating Firearms, &c, and Cartridges 
J. J. Atkinson and J. Needham, London. (8d. 26 /igs.) 
—The constraction of the firearms could not well be explained 
within our limits. As respects cartridges the inventors claim 
making them with a gas check at the front end in addition t» that 
at the rear end, and with or without a flange at the rear end. 
(February 19, 1881) 


730. Treating Textile Fabrics, &c., with Fluids, 
Gases, Or Vapours: J. Patterson, Belfast, and 
D. Stewart, Glasgow. (6d. 8 Figs.)—Instead of the fabrics 
being acted on by gases, &c., in the processes of bleaching, dyeing, 
&c. on both sides simultaneously each side thereof is treated 
separately. Suitable apparatus is described, (February 21, 1581), 


758. Machines for Tentering or Dyeing Fabrics 
C. Heap, Rochdale. [(d. 5 Figs.}—Consists in causing the 
heated air to be discharged against or upon the fabrics under 
treatment at or near the selvages so as to dry them more rapidly 
than usual. To this end the air issuing from the ordinary air 
pipe is deflected by boards arranged along each side of the machine, 
or passes through pipes with slitsinthem. (February 23, 1881), 


768. Connecting the Carbon Ends to Conduct- 
ing Wires in Electric Lamps: E. G. Brewer, Lon- 
don. (7. A. Edison, New Jersey, U.S.A.) (6d. 1 Fig.}—Relates to 
the connexion of the wires and the carbon filament contained in 
the hermetically sealed glass globe of an incandescent electric 
lamp, the object being to dispense with th» delicate clamps 
hitherto used. ‘The invention is substantially for the method of 
uniting, which consists in first attaching the carbon filament to the 
wire by mecbanical means, and then completing the attachment by 
plating, the deposited metal securing good electrical connexion 
between the wire and the carbon. ] 


The wire can be mechanically 
attached by flattening and splitting the end, and inserting the 
carbon in the forked opening, the sides of which are pressed 
down on the carbon, or the wire may simply have a turn or two 
round the carbon, or be bound to it by flue wire. The illustration 





shows an electro-plating cell which is also claimed as part of the 
invention. G is a depositing cell having a rubber stopple F to 
close the bottom, E is a supporting tube to receive the conducting 
wires 1 and 2, which are sealed therein, the tube having an enlarge- 
ment D for sealing into the neck of the enclosing globe of the 
incandescent lamp. At the upper ends the wires 1 and 2 are 
secured to the carbon C; the tube E is passed through an aperture 
in F until the point of union is just covered by the plating solution 
in G, connexions 3 and 4are then made with a battery B, the 
plate A forming the anode, and the ends cc the cathode of the 
depositing cells. ‘The parts of the wire not required to be plated 
are coated with varnish or wax. (February 23, 1881). 


773. Apparatus for Heating Air in Motion: 
G. Seagrave, and S. B. Bevington, London. [éd. 
3 Figs.)—Consists of a furnace having a number of superposed 
double tubes, the fire passing through the inner ones, and the air 
being caused to pass through the outer tubes, At their ends the 
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tubes have equalising and conducting chambers or partitions for 
the cold and heated air. (February 23, 1831). 


777. Printing Presses: A. M. Clark, London. 
(W. H. Golding, Mass., U.S.A.) (8d. 24 Figs.j}—The invention is 
for improvements in self-inking platen printing presses, and has 
reference (1) to the mechanism for communicating the necessary 
motions. (2) The means of adjusting the platen face, (3) The 
mechanism for moving the ink frame. (4) The special form of 
jnking frame, (5) The means of operating theink disc. (6) The 
employment of an ink distributor under the bed. (7) The means 
of giving the ink distributor a double movement. The inventor 
makes fourteen “ claims" for novelty. (February 23, 1881), 


778. Apparatus for Preventing Waste of Water: 
E. O. Mundy, Stratford, Essex. [(d. 3 Figs.j—Consists 
of a hollow elastic ball working up and down in a guide ; the piston 
also works up and down, and is kept in position by a guide tube, 
which latter works-through a bridge piece in the seating; at the 
top of this guide tube is the valve. The piston has two solid 
hemispheres or weights, the top one fixed to the piston, and the 
bottom one loose and pressing on the ball, A covering of per- 
forated zinc surrounds the apparatus. (February 24, 1881). 


781. Extracting Oxygen from Atmospheric 
Air: H. J. Haddan, London. (£. B, Reynolds, Cleveland, 
U.S.A.) (6d. 2 Figs.}—This invention consists essentially in 
separating or liberating the oxygen of the atmosphere by passing 
the air through a vessel containing fibrous material saturated with 
naphtha or petroleum, together with charcoal, by which the nitrogen 
is arrested, and the oxygen set free to pass on to the point of com- 
bustion, ur to be collected in receivers for subsequent use. The 
specification describes an apparatus for carrying out the invention. 
(February 24, 1881). 


786.* Spanner or Screw Wrench: G. Jacquemet, 
Paris. (44. 3 figs.)—A wrench similar in shape to an ordinary 
screw hammer, but with the moving jaw adjusted by means of a 
number of small plates or washers, (February 24, 1881). 


789. Machinery for Charging and Drawing Gas 
Retorts: J. West,Manchester, (8d. 5 Fiys,)|—Kefers to 
several previous patents (f.¢., 1255, 1873; 3225,1873; 1978, 1874; 
2346, 1875; 453, 1878; and 1221, 1880) and has for object to adapt 
the machinery described in those patents, so that it may be worked 
bv compressed air as well as by manual power. (February 24, 
1881). 


795. Machinery for Manufacture of Wooden 
Packing Cases: F. Myers. New York. [(d. 19 Figs.j)— 
Is for improvements on Patent 3555 of 1880, and relates to attach- 
ments for facilitating making ‘‘ made up ends” for boxes (#.¢., ends 
made of a number of pieces), for nailing divisions in boxes, to pre- 
yent bending of the points of nails, to increase the power of the 
screw that raises and lowers the table of the machine, &c, (Feb- 
raary 24, 1881). 


803. Dynamo Apparatus and Motors, &c: R. 
Waller, Leeds. [!0. 25 Figs |\—atteries, Plates of zinc, &c.. 
immersed in the usual fluids are used; they are circular, and 
rotary motion is given to them. Carbons. These instead of being 
straight are zig zag or spiral. The invention also has reference to 
dynamo apparatus and electric motors. (February 25, 1$81). 


806. Apparatus for Purifying and Increasing 
the Illuminating Power of CoalGas: G. A. North- 
cote, Quebec-street. London. [id 2 Figs.}—The gas is 
stated to be purified and enriched by causing it to traverse a series 
of curtains or partitions of absorbent porous materia]. These 
curtains are arranged above a float, and dip into hydrocarbon in 
which the float is immersed. The apparatus is shown in the illus- 
tration; A is the vessel containing hydrocarbon, B a stand-pipe 
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through which the gas enters, C the float, D the movable cover, 
between which is a series of annular curtains E; F is a pipe closed 
at the top, and G G are passages in the float through which the 
hydrocarbon can enter. The gas enters and passes in the direc- 
tion shown by arrows, and im its passage has to traverse the 
curtains which take up the impurities of the gas, whilst it is 
enriched by becoming charged with hydrocarbon, H is a reservoir 
for containing the hydrocarbon, which can be admitted to the vessel 
A by the valve J when required. (February 25, 1881). 


808. Bushes for Wooden Block Sheaves or 
Pulleys: J. Gordon, Jun., Dundee. [4¢. 4 Figs.}—Con- 
sists in making meta! bushes with plugs of metaline, or other 
antifrictional substance placed in holes drilled through the un- 
divided body of the bush, and covered by an external tube, 
(February 25, 1881), 


809. Manufacture of Velvet: Isaac Bamford, 
Oldham, cashire. [6d. 12 Figs.)—Applies to veivet of 
silk, cotton, or other substance, made with a ribbed back and a 
fast locked pile. The specification states the number of ends and 
picks to the round and the order in which they pass, and claims as 
the invention the method of manufacture, and the velvet woven as 
& new material. (February 25, 1881), 


810. Apparatus for Roasting Coffee, &c.: P. 
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m, Manchester. [6¢. 6 Figs.|—A worm or screw 
revolves slowly in a long trough, the upper part of which is covered 
by a semi-cylindrical wire gauze cover, above which isa curved 
metal plate kept at red heat, The apparatus is stated to be auto- 
matic and continuous, the raw coffee being fed in at one end and 
discharged properly roasted at the other. C is the worm surrounded 
by wire cage R, H the curved plate heated by gas jets I. The 
worm and cage are both driven in the same direction, but the 
latter at a much greater speed. The raw coffee is admitted at 
hopper L, and is slowly moved toward and delivered at the open- 
ing M, (February 25, 1881). 


822. Socket Pipes for Sewers and Drains: B. C. 
Cross, Dewsbury, Yorkshire. [4¢. 2 Figs.)}—The pipes 
are made with a flat bottom or bed, so that when a number of 
pipes are laid the bottoms as well as the inverts are in one and the 
same straight line. (February 26, 1881). 


824. Aggeremue for Drying Wool, Cotton, Flax, 
&c.: D. awson, Milnsbridge, Yorkshire. [6d. 
2 Figs.)—A cylindrical cage A rests upon pulleys F G, which by 
frictional contact cause the cage to revolve. The interior of the 
cage has a number of projecting stop pieces L, and a fan J revolves 








in the centre. The whole apparatus is placed in a heated room 
and the cage is charged with wool to be dried. When the cage 
revolves the projections L gather the wool in masses and carry it 
upward, until it falls upon and about the revolving fan J, by which 
it is further distributed, effecting its separation and enabling the 
heated air to properly dry it. (February 26, 1881). 


829. Boring Machines: F. Wirth, Frankfort, 
Germany. (/. Lie/mann, Obverstein, Germany), [4d. 3 Figs.J— 
Describes a machine suitable for boring agates, &c., the novelty of 
which consists in its working with top and bottom pressure, and 
an intermittent arrangement for withdrawing the work from the 
drill for the purpose of lubrication during drilling, (February 26, 

881). 


831. Manufacture of Stockings and other 
Looped Fabrics and Machinery therefor: R. P. 
Robertson, Leytonstone. (84. 17 Figs.)—This specifica- 
tion contains twenty-one claims and relates to several novel 
features, comprising the use of jacks or slides in lieu of sinkers 
and burr wheels in knitting machinery having barbed needles, a 
needle bed cam carrier and cams to actuate the needles, a presser 
device to close the barbs of the needles, a needle bed cut away so 
that more needles than there are grooves in the bed may be 
arranged therein, a knitting cam consisting of a wheel or disc, 
methods of fashioning pdain stocking legs and ribbed stockings, 
means for automatically actuating the throw-out cams on a cam 
carrier of the ribbing attachment toa circular knitting machine, 
&c. (February 26, 1881). 

833. Steam Pumps: J. Shanks and J. G. Lyon, 


Arbroath, Forfar. [6¢d. 1 Fig.J—The motive fluid to the 
motor cylinder is controlled by holes formed in the piston rod 











which govern the passage of the motive fluid to auxiliary cylinders 
containing pistons for actuating the slide valve. The invention 
will be clearly understood from the illustration, (February 26, 1881). 


834. Machinery for Perforating Paper, &c., for 
Mechanical Organs: H. H. ke, London. (Automatic 
Music Paper Company, Boston, U.S.A.) (8d. 6:Figs.}—Relates to an 
automatic machine for perforating, by means of a series of inde- 
pendent punches, the sheets of paper or cardboard used to 
determine the tunes played on mechanical musical instruments. 
The action of the punches is regulated by rocking dogs adapted to 
select at each reciprocation those punches which are required to 
act; the proper selection being controlled by astencil or pattern 
sheet. (February 26, 1881), 


835. Apparatus for Carrying Milk, &c.: E. J.Gas- 
kell and W. T. Jackson, both of Wirral, Cheshire. 
(6d. 3 Figs.}—Consists of a canister formed of glass or vitreous 
material, surrounded by a tough metallic casing, and armed with 
strips of elastic material between the case and the canister to pre- 
vent damage tothe latter. (February 28, 1881). 


839.* Nut Lock Washers: W. G. Gullard, Lon- 
don. (NV. B, Denny, Singapore). [4d. 5 Figs.)—Is to lock nuts 
without altering either the nuts or bolts, and consists of a washer, 
a part of whose edge is slit and bent upwards. When the nut is 
screwed down the slit partof the washer springs up and prevents 
turning of the nut backwards. (February 28, 1881), 

641. Apparatus for Dyeing, Sizing, and Wring- 

g Hanks: J. Conlong, of Blackburn, and J. 
Robertshaw, Manchester. [8d 5 Figs.]—Consists (1) in 
providing an additional roller to keep the hanks open and to pre- 
vent them “ curling” during the dyeing or sizing operation ; (2) in 
the method of driving the hank rollers ; and (3) in the employment 
of self-acting friction mechanism for wringing the hanks after 
they have been dyed or sized. Five “claims” are made for the 
combination of parts, and the form and employment of the friction 
mechanism, (February 28, 1881). 


846. Lock and Door Fastenings: W. H. Crispin. 
Stratford, Essex. [i¢d. 8 Figs.)]—Consists in using internal 
flat round discs hung eccentrically, the handle spindle passing 
through one of the discs which is capable of projecting sufficiently 
beyond the edge of the door to catch the striking plate until 
partially turned by the handle; the second dise is operated by a 
key and can be turned in such a position that the locking disc 
cannot be withdrawn. (February 23, 1881), 

847. Treatment of Quartz, &c.: W. E. Gedge, 
London. (Louis Thénot, Paris). (6d. 1 Fig.)—Consists in the 
arrangement of working of an apparatus in which a series of quick- 





silver baths are constantly licked by a measured current of quartz- 





or earth-charged water entering at one end and issuing by the 
other end of a series of tubular apparatus in which the progres- 
sion is caused by pressure or exhaust obtained in any suitable 
way, the current being regulated by pressure. (February 28, 1881). 


848. Sewing Machinery, &c.: H. H. Lake, Lon- 
don. (J. M. Fair, Buffalo, U.S.A.) [8d. 22 Figs.]—Consists sub- 
stantially in the arrangement by which the machine can, by an 
adjustment of the parts, be made to produce either the lock stitch 
or chain stitch. This is a lengthy specification giving full descrip- 
tion and illustration of the various parts which form the subject 
of eighteen “claims.” (February 28, 1881). 


850. Vertical Steam Boilers: J. Shanks and J. 
G, Lyon, Arbroath, Scotland. [6d. 3 Figs.}-—This in- 
vention consists in the peculiar construction and arrangement as 
shown in the illustration. 6! is the firedoor, 6 furnace bars, and 
B combustion chamber, The products of combustion pass up the 
chamber, and are radially deflected by the conical head C of the 
combustion chamber as indicated by the arrows ; D area series cf 
circulating tubes for carrying off the products of combuetion and 
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heating the water which surrounds them: these tubes are attached 
to the underside of the head C at dat one end, and at the other 
end to tube plate d', which forms the crown of the flue E leading to 
the chimney F, According to a modification the products may 
pass from the tubes through a jacket or casing surrounding the 
boiler, and escape by a chimney at the top of same. It is stated 
that by these improvements priming is prevented, great heating 
surface obtained, and facility for cleansing the tubes afforded. 
(February 28, 1881). 


851. Street Paving. &c.: E.A. Brydges. Berlin. 
(L. von Hegnenberg, alt Hegnenberg, Bavaria). (6d. 2 Figs.]-Con- 
—_ of alternate rows of wood blocks and asphalte. (February 28, 
881), 


856. Machinery for Stentering, Stretching, and 
Drying Textile Fabrics: W. Mather, Manchester. 
(6d. 5 Figs.}—Refers to improvements on Patent 2956 of 1876, of 
Joseph Keim. The invention consists (1) in a circular frame 
mounted on a hollow shaft carrying a toothed wheel, to which are 
attached the stretching clips and guide rollers; (2) in a series of 
elliptical wheels for communicating varying speed to the toothed 
wheels, for imparting an elastic finish to the fabric; (3 and 4) in 
expanding air chambers and external air chambers for drying 
purposes; aad (5) the combination and general arrangement of 
the parts forming the improved machine. (March 1, 1881), 


857.* Watch Cases, &c.: H. G. Grant, Manchester. 
(G. F, Mertz, Mitau, Russia). (2d.)—The spring and lock spring are 
fixed outside the case instead of inside as heretofore. (March 1, 
1881). 


859. Apparatus for Erecting and Repairing 
Overhead Telegraph Wires: J. W. Fletcher, 
Stockport, Cheshire. [6d. 2 Figs.].—This applies to what 
are called draw vices. The improvements consist (1) in making 
the winding pulley in halves, by which means when the pulley 
is filled the wire can be removed by opening the hinged frame 
aa‘, (2) Incombining the pulley with a gripping device which is 
formed by prolonging the arm a to form ane jaw / of a vice, m 








being the other jaw made with a stem n passing through /; ois a 
thumb nut, andp aspring for causing m to move away from / 
when nut ois unscrewed. (3) In a locking latch or bolt j pivotted 
at & to arm a for keeping the two arms a a' in the position shown in 
Fig. 2; and (4) in forming an eye g attached to joint } and a draw 
vice r connected to the eye by chains. (March 1, 1881). 


860. Machinery for Cleaning Knives: L. Apple- 
ton, London. [td. 8 Figs.)—The knife blades are laid flat, 
and are held stationary upon a fixed bed, their upper surfaces 
being cleaned by flat rubbing surfaces, to which reciprocating 
motion is given by cranks actuated by foot, hand, or power. 
(March 1, 1881). 


861. Devices for Hanging Doors and Blinds: 
W. M. Brown, London. (Z£. Prescott, New Hampshire, U.S.A.) 
(6d. 5 Figs ]-Refers toan arrangement of pivotted levers con- 
nected with the movable door and fixed framework, so as to sus- 
tain and permit a free longitudinal or sliding movement of the 
door. The door is supported by two crossed levers, one being 
connected to the door-post and the other connected to the door, 
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so arranged that the door will remain open to any required extent 
(March 1, 1881). 


862." Device for Securing Corks in Bottles: A. 
M. Clark, London. (A. Robinson, Brooklyn, U.S.A.) [24)— 
Consists of a wire bent atan acute angle, the limbs being joined by 
a cross tie near the middle, and their loose ends and the cross tie 
being folded round the bottle neck, the angle part turned over the 
cork, and the loop tied to the end of the wings. (March 1, 1881). 


863. Calculating Instruments: J. B. Fearnley, 
Castleford, Yorks. [é¢. 3 Figs.)—Claims an instrument 
consisting of a movable dial, on which is described a diverging 
spiral line divided into logarithmic scales, combined with fixed 
and movable pointers, and with or without a decimal scale at the 
circumference of the dial; also the employment of movable diais 
with diverging spiral lines thereon and divided into logarithmic 
scales, whether the dials be flat, conical, or in the form of any 
other solid of revolution in which the generating radius increases 
as the base of the solid isapproached, (March 1, 1831). 


864.* Fire Alarms: C. Spratt, London. ([2¢)— 
Electrical arrangements for enabling persons to send alarms to 
fire brigade stations, and also for tiremen to communicate with 
such stations, (March 1, 1831). 


865. Safety Lamps for Mines: W. P. Thompson, 

Liverpool. (Dr. C. Heinserling and V. Hammeran, Frankfort, 

Jermany). (6d. 9 Figs.)—The air is fiitered through mineral wool 

or asb »stos before it is allowed to enter the lamp chamber, by which 
means the particles of coal dust are eliminated. The wool is con- 
tained in chambers above and below the flame, around which is 
&@ transparert cylinder, through which a better light than hereto- 
fore is obtained. The lamp is designed to burn mineral oil. 
(March 1, 1881). 

866. Steam Boilers: M. Thomas, London. [(v. 
22 Figs.}—Tubular boilers are construeted with dishes or saucers 
surrounding the fire tubes, which dishes hold smal! quantities of 
water, The water is thus arranged in shallow layers, and a large 
surface of water is obtained for delivery of steam. (March 1, 
1881). 


867. Combine1 Gas and Heated Air Engines: 
F.H. Wenham, London. (6d 2 Figs.j}—The arrangement 
of a combined gas and air cylinder as shown is claimed as form- 
ing the novelty of the invention. A is the cylinder, B B ports at 
each end, which by the action of a slide valve sdmit cold air at the 
commencement of each stroke. The air is cut off after the piston 
has travelled some distance, and during the return stroke the 
valve remains open so as to allow the contents of the cylinder to 





be discharged. D are trunks on both sides of the piston E; there 
trunks pass into gas cylinders F. During the up-stroke a mixtare 
of gas and air is drawn into F through pipe G, which is provided 
with a valve H opening outwards by a cam movement; at the same 
time the slide valve admits cold air through port B. Just before 
the piston trunk D leaves the gas cylinder F, the port B is closed 
and the contents of the gas cylinder is fired, impelling the trunk 
forward, the hot air from the gas engine rushes into the air 
cylinder and expanding the cold air therein, acts upon the air 
piston E. [he gas mixture is fired by means of an external gas 
jet as described in previous Patent 1173 of 1864. (March 1, 1831 


868. Preparation of Vegetable Substances for 
Food: H. Guiliani, Constantinople. (4d )—Barley 
grain is first subjected to moist heat, then roasted. cooled, and 
ground. It may then be used either by itself or mixed with coffee 
and ground carob fruit, as a substitute for coffee, cocoa, &c 
(March 1, 1881). 

869. Liftsor Hoists, &c.: D. Edwards, Cardiff. 
(Sd. 10 Figs.}—Is for improvements on former patent March 27, 
1879. No, 1223, The present invention consists essentially in the 








arrangement of clutch gearing which enables the load to be 
automatically suspended at any height to which it may have been 
raised or lowered. Fig. 1 shows a plain hand power lift, Fig. 2a 
longitudinal section of the clutch mechanism, and Fig. 3 a single 
clutch arrangement, a is the main shaft, > countershaft, c driving 
pulley, d asleeve carrying a ratchet wheel /, g a pawl, m the lifting 
pulley. Referring to Fig. 2, Ais a clutch disc having a stop z on its 
side, i a second disc hav.ng a stop y. When the load is being 
lifted the stops zy separate, in descending the stops come in con- 
tict, as shown by dotted lines, and the two discs rotate together, 
In order to lower the load the shaft ais turned in a backward 


direction, which allows sleeve /3 to slide towards ratchet wheel /| 


by bringing the links pp nearer to parallelism with theshaft. ‘the 
clutch dises Ai are thereby siackened on the drum ¢, and ‘h> sleeve 
A? is free to takea backward motion and is ungeared from the 
shaft a, the pulley m can therefore descend 80 long as the backward 
motion of the shaft a is continued. In raising the load the links 
p assume an oblique postion which gears the clutches together, so 
t iat the turning of the shaft effects the winding of the chiin. The 
pawl and ratchet ¢ g prevent the backward motion so long as the 


parts are geared together, In the single clutch arrangement (see 
Fig. 3) ware links which act as before, but instead of operating a 
double joggle clutch, as above described, conical discs i r are used. 
(March 1, 1881). 


870.* Machines for Working Wood, Metals, &c.: 
H. E. Newton, London. (Messrs. Grateot, Paris). (2d.)— 
The machine consists ofa number of radial benches or brackets 
arranged to turn in different directions, so that the material 
operated upon may be moved in various positions, (March 1, 1881) 


871. Rowlocks and Oars for Ships’ Boats, &c.: 
8.S. Hazeland, St. Sampson's, Cornwall. [d. 9 Figs.) 
—Consists ofa crutch rowlock having a central swivelling stem 
combined with a transverse fulcrum pin for connecting the oar to 
the rowlock, and in an improved oar provided with a self-feather- 
ing blade, and fitted with means for enabling the rower to “ back 
water” if desired. (March 1, 1881), 


872.* Attachment for Engines to make their 
Throttle Valves Self-Closing: W. Green, Birming- 
ham. (2d.]—A spring isso placed that when the governors are in 
a certain position it causes the throttle valve to close. (March 1, 
1831). 


874. Apparatus for Compressing Fuel: H.J 
Haddan, London. (£. Geisenberger and £. Picard, Brussels), 
(6d. 8 Figs.])—The apparatus consists principally of a helix B, the 
pitch of which is determined according to the amount of com 
pression required, and the nature of the material to be treated ; 
the helix revolves in cylinder N which communicates by hopper C 
with a heating apparatus in which the material is heated and 
mixed. The helix is revolved by suitable gearing, and the material 











s compressed and delivered at the mouthpiece D, when it is cut 
or broken into lengths. When desired to make the blocks per- 
forated the end of the helix is formed with a spindle K. (March 1, 
1831). 


875. Treatment of Concrete and Cement for 
Buildings, &c.: Faija, Westminster. (4) —Con- 
sists (1) in subjecting the coment to a moist heat; (2) the use of a 
warm silicious bath for accelerating the hardening or induration 
of cement concrete blocks; (3) subjecting first to a moist heat 
and then to the bath; (4) gauging or mixing with an alkaline 
solution; and (5) gauging or mixing lime or lime concrete with a 
solution of silicate of soda or potassa, (March 1, 1381) 


878.* Machinery for Combing Wool, &c.: ° 
and H. Smith and 8S. Stell, Keighley, Yorks. (2d )— 
Relates to improvements whereby the fibres are doubly operated 
upon by nippers before being drawn intoa sliver, thus cleansing 
the fibres from impurities. (March 1, 1831). 


879. Electric Light Signalling: A. Shippey, 
Bayswater. {4d.] — Relates to means of electric light signalling 
for military purposes, or for saving life at sea, and consists 
essentially in employing a balloon or kite to which is suspended 
an electric lamp connected by conducting wires, the return wire 
being attached to a float to be thrown into the sea for the purpose 
of discharging the electricity. The balloon or kite may be charged 
with a number of rockets so arranged as to be discharged at 
intervals. (March 1, 1881). 


880. Platforms of Harvesting Machines: H. 
Andrews, Little Langford, Wilts. [‘d. 4 /1gs.)—The 
platforms have perforations through which loose grain or seed 
falls into receptacles beneath. (March 1, 1831). 

881. Moulding Apparatus for Casting Screws; 


w. A. Ingalls, Rhode Island, US.A. [6¢. 6 Figs.j}—)| 
The illustration shows the application of the invention to the 
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casting screws for screw jacks. such screws havinga head at one 
end, in which are holes at right angles for receiving the ordinary 
turn bar. Fig. 1 is a vertical section of the mould with the screw 
pattern in position for ramming ; Fig. 2, with the pattern ready for 
removal, and the mould inverted, The pattern of the screw head 
G is in two halves, one half being placed on the moulding board A, 
attached to which is a screw nut E made in halves and capable of 
being opened on releasing thumbscrew F. The patterncof the 
screw is placed in the nut in the position shown in Fig. 1, and the 
box A' rammed with sand, the mould is then inverted and the | 
pattern screwed out, leaving the impression of the screw in 
the sand; the mould board A is then removed and the second | 
half of the head pattern G placed in position. An impression of 

| 

| 

' 





the upper half of the head G is taken in a shallow box in the usual 
manner, and after removal of the head pattern, and replacing the 
shallow box, the mould is ready for casting, §' are the core prints 
for receiving the cores for the holes in the screw head. (March 1, 


1881). 





882. Open Links, Rings, or Shackles for Chains, 


&c.: W. A. Ingalls, Providence, R.I., U.S.A. [6d. 8 Figs) 
Claims the construction of open link, ring, or shackle in two parts 
or overhanging loops that are pivotted to each other by a pin, the 
faces of said loops being made with projections and reces:es ‘that 
fit each other. (March 1, 1881). 


883. Moulds for the Production of Cast Steel or 
Ingot Iron: C. W. Siemens, Westminster. (61. 
6 Figs,}—The object of the invention is to produce ingots of mild 
steel or ingot iron free from honeycomb cavities, The improved 
moulds are circular in transverse section, and are made of cast stee] 
or wrought iron or steel, Instead of stoppering the moulds with the 
usual sand plate and wedge, pressure is brought to bear upon the 
upper surface of the metal by means of acircular plate having twy 
radial extension arms pivotted to its upper surface. When the 
mould is sufficiently filled, sand or loam is added till completely 
filled, when the plate is put on and pressure applied by the radial 
arms. If additional pressure is required the cover is formed under- 
neath with a hollow receptacle open at the top, into which a 
measured quantity of water is placed when the ingot is cast, the 
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heat causes the water to boil, and the resulting steam effects the 
compression of the metal, A safety valve is provided in the plate 
The illustration shows an elevation of a set of the improved moulds 
supplied one from the top and the others from below. Each 
mould has a tapering swell at its lower end, and dogs which can 
be secured by bolts as shown at A, or by keys as shown at B, for 
holding it firmly down to the foundation or bed C, in which is 
formed the runner D, The stopper of the mould in this case can 
be pressed down with a screw as at E, or can be fixed with cross- 
key asat F. No especial claim fur novelty is made in this speci 
fication. (March 1, 1881). 


884. Governor for Marine Engines: J. G. Tongue, 
London. (iW. Wiirdemann, Dresden). (6d. 6 Figs.) —Relates w 
constructions of governors in which a heavy weight is employed 
so that when the vessel pitches the weight will act to close the 
valve that supplies steam to the engines and thus prevent the pro- 
pellers from running while above the surface of the water. Two 
arrangements are shown and described. (March 2, 1881). 


885." Name Plates and Inscription Tablets: J. 
Edwards, Hackney. (2¢.)—The letters are perforated in 
plates of metal and backgrounds of other materia! are placed behind 
Sometimes the backgrouad is of glass, so that the name plate may 
uminated letters when a light is placed behind. (March 2 
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1881). 

886. Locomotive Cars for Tramways or Light 
Railways: F.E.8.Beaumont.London. [t4. 3 fiys.)— 
Kelates t2 cars which have to travel backwards and fowards, and 
is for means whereby the engine and driver can be always in front 
The body of the car with the engine fitted thereon turns on a pivot 
on the underframing. At each end of the underframing is mounted 
a short transverse shaft connected with the driving wheels, and 
the engine shaft engages with one or other of these shafts accord- 
ing to the direction in which the car body is turned. (March 2, 
1381). 


887. Journals and their Bearings: J. Imray, 
London. (W. &. Jones, Braddocks, Penn. U.S.A.) (6d. 6 Figs} 
—The lower biock of the bearing is made with a recess in the 
form of a T. This recess communicates with a pipe through 
which lubricant flows into the recess and spreads over the sur- 
face of the journal. The lubricant may be supplied under pres- 
sure. The journal may have a longitudinal hole in its axis and 
radial holes therefrom, and the lubricant may pass from the recess 
in the bearing into and through the holes in the journal, thus 
keeping it cool. (March 2, 1881), 


888. Apparatus for Drying Woven Fabrics and 
Warps: J. Smith, Thornliebank, Renfrew. ((/ 
7 Figs.) —Consists of a casing whose top and bottom have slits in 
Inside the casing are tubes through which steam passes. 
Airis forced in the casing, and its only exit being through the 
said slits it becomes heated before its escape. The fabric to be 
dried passes along nearly in contact first with the bottom and thea 
the top of the casing, and is during its passage acted on by the 
air issuing from the slits. Moditications are described. (March 2, 
1831) 


889.* Apparatus for Cutting the Pile in Velvets, 
&c.: F.W. Paschen, Manchester. (//. Wauer, Leipzig, 
Germany). (2d )—Parallel with the slay on the loom is a bar with 
blades whose edges press slightly on the woven material. The 
blades have grooves and tubular extremities through which wires 
pass. The wires become woven with the fabric, and the weft 
which crosses the wires is cut by revolving cutters, (March 2, 
1381), 


890. Air-Pump Buckets: J. Musgrave, Bolton, 
Lancashire (id. 2 figs.)}—Annular rings similar to steam 
piston rings are used as packing rings for a pump bucket, which is 
made deep and hollow and provided with the usual india-rubber 
valve, guard, and grating. (March 2, 1881). 


891. Wheels for Bicycles, &c.: T. Humber, T. R. 
Marriott. andF. Cooper, Beeston, Notts. [(d. 2 /ig:.] 
—Has reference to the rims which are formed of three plates of 
metal, two forming the shell and the other supporting them. The 
spokes pass through all three plates. (March 2, 1881). 

892.* Ecraseurs: J. Arnold, Smithfield, London. 
[2d.)—Refers to an improvement in this surgical instrument by 
which immediately the chain is placed around the tumour or other 
excrescence the screw can be turned to cut it away. (March 2 
1881). 

893. 
Darw 





Machines: T. Singleton, Over 


izing 
21 Figs.)—Describes and claims the use of & 
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en. (8d. 


horizontal float with ball-and-socket joint, or vertical float and 
arrangement for giving signals when the level of the size is too 
high or too low; blowing steam through the coils in the steam 
box for cleaning the coils and pipes; taps worked by toothed 
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wheels for equalising supply of size; arrangements for keeping 
the size in the trough at a uniform level, and for preventing 
thickened size; an improved size cock; a mode of working 
dabbers or markers; the use of a comb between the immersion 
and squeezing rollers; and arrangements of pressers for pressing 
sized and finished yarns as they are wound on the beams. (March 2, 
1881). 

894. Electric Lamps: J. J. Sachs, Sunbury, 
Middlesex. [6d. 8 Figs.;—The two carbons are placed in 





tubes 05, and rest upon a plate cof asbestos, so as to be free to 
fall or rise as required, according to the wear or degree of excre- 
scential formation at the points of the carbons. The plate c is 
perforated with a serics of holes d of smaller diameter than the 
carbons, which are adjusted in position over two of the holes by 
means of the screw e. A strip of graphite / forms continuity 
between the carbons; g is a stand for supporting the plate c, the 
tubes b being suspended by A. In another arrangement a number 
of carbons are arranged round a plate in a similar manner. As 
the carbons wear they descend by gravitation, the perforations in 
the plate allow the emission of the light whilst preventing the 
carbons from passing through. (March 2, 1881). 


895.* Looms: H.A Dufrene,London. (J. Bicking, 
Giromagny). (2d.)—Is for an improved means for moving the 
treadles which operate the healds and supporting or retaining 
the connexions of these healds at the bottom, (March 2, 1881). 


896. Refining Camphor: W. H. Atkinson, Lon- 
don. [6d. 5 Figs.)}—In lieu of glass vessels or “ bombalows” 
boxes of iron cased with lead are used, having covers similarly 
cased. In using the vessels the lead casings and a sheet of lead 
placed over the box before the cover is put on overlap each other 
and encase the camphor; the box is putin a sand bath, and the 
refining operation completed as usual. When cool the lead is 
stripped off the camphor. (March 2, 1881). 


898. Pumps for Salting Meat, &c.: W. Wright, 
Plymouth. [6¢ 1 Fig.}—Any ordinary construction of pump 
may be used,a suction branch being placed on the side of the 

ump barrel, and being connected with a flexible suction pipe. 

nstead of the usual nozzle one is employed that is pointed and 
perforated. In use the suction pipe is immersed in brine, and the 
nozzle is inserted in the meat into which the brine passes through 
the perforations. (March 2, 1881). 


900.* Apparatus for Lubricating the Axles of 
Colliery Wagons, &c.: W. James, Abercarne, 
Monmouthshire. (2d.)—A reservoir sunk in the ground 
under or between the rails contains lubricating materia] and pump- 
ing mechanism, The piston of the pump extends upwards, and is 
connected by a frame to roller mechanism, so placed that when a 
vehicle is passing over the rails its axle strikes the roller, and 
depressing the piston causes a supply of lubricant to be discharged 
through @ nozzie against the axle bearings of the wagon. (March 2, 
1881). 


903. Manufacture of Tannic Black: W. G. 
Gard and T. H. Cobley, Dunstable. (4¢.]—Leather 
waste and solution of chloride or sesquichioride of iron are placed 
in a vessel, with sufficient water to cover the leather. It is then 
boiled until it is converted into a black mass. The tannic black 
may be used in making blacking, and a method of £0 using it is 
described. (March 4, 1881) 


905. Direct-Acting Engines and Pumps, &c.: 
Cc. T. Wordsworth, Leeds. [(d. 13 Figs.)—The novelty of 
this invention consists essentially in an improved “shuttle” vaive 
working in connexion with the slide valve of a steam cylinder and 
in the arrangement of the ports and passages, the object being to 
dispense with the ordinary cylindrical valves and to substitute 
flat or inclined surfaces, also to prevent the engine “racing,” In 
the illustration A is the “shuttie” valve, D D! valve ports, F F! 
steam ports, E the valve exhaust port which forms the exhaust 
connexion between one or the other of the ports F F' and the 
slide valve B above it. Assuming the piston to be travelling 


in the direction shown by arrow, the shuttle valve A would 
the 


be thrown over to right and steam would be passing 




















through port J, D, and F, the exhaust passing along F', E. 
H, I, I', and thence into atmosphere through exhaust pipe K, 
Before the piston reaches the end of its stroke the ports I I! 
in slide valve are closed and the piston therefore cushioned, 
whereupon @ small hole in the slide valve comes opposite a 
notch leading into cavity C', and steam acts on one end of 
the shuttle valve A, whilst the opposite end is in communication 
with the exhaust by cavity C and a side passage not shown in the 
illustration. By this means the shuttle valve is moved and the 
piston tends to make a return stroke, but the exhaust is still cut 
off, and the imprisoned steam is acting against the live steam on 
the other side of the piston, A notch in the side of the shuttle 
valve communicating*with E then comes into position with the 
slot O jeading to the atmosphere. Sufficient exhaust steam 
escapes by this means to enatle the piston to make a move and 
Open the main exhaust ports I 1', when the piston can complete its 
eturnstroke, (March 2, 1881). 


906. Stoves and Fireplaces: G. L. Shorland, 
Manchester. [6¢. 8 /igs.|—Is applicable chiefly for heating 
the air in schools and buildings. ‘The illustration shows a section 
of the my eo stove: e is the fireplace surrounded on three 
sides by the air heating boxes fg, which are enclosed within an 
outer shell. The air enters from below, and ascends in the manner 
indicated by arrows, passing through arched pipe #, and thence 














through a grating n'. The grating is formed with tubular open- 
ings which are surrounded with water. (March 3, 1881). 


907.* Reservoir or Fountain Penholders: J. 
Jackson, London. (2d.)—Within a stem is a flexible tube for 
ink, The top of the tube is connected to a plug which can be 
turned, thus twisting the tube and forcing the ink out of a 
hole at the bottom, whence it flows to the pen. (March 3, 1881). 


908. Finishing Rolling Mill: L. A. Groth, Lon- 
don. (£. Von Zweigbergk. Smedjebocken, Sweden.) (8d. 16 Figs.)— 
Consists (1) in the arrangement of a guide for preventing the bar 
of iron from twisting, and for compelling it to keep its rectangular 
shape; (2) means of raising and lowering the upper rod by a 
friction clutch attached to a prolongation of the axle of the roller, 
which, when in gear, operates bevel wheels and screws; (3) @ 
method of adjusting vertical rollers so that the whole length or 
only a part can be utilised; and (4) the use of spiral springs 
instead of weights for balancing the upper roll. (March 3, 1881) 


911. Velocipedes. &c.: J. and C. E. Challis, 
Homerton. [(d. 14 Figs.)—Relates to bicycle steering heads, 
saddles, wheel rims, &c., also to stop bells. (March 3, 1881). 


912. Window Sashes. Fanlights, &c.: R. Adams, 
London. [éd. 11 Figs.j—Is to construct windows so that the 
sashes may not only be raised and lowered as usual, but may be 
made to revolve or open on centres or bolts, &c., after the manner 
of an ordinary fanlight, for cleaning, &c. Severa) arrangements 
are described. (March 3, 1881). 


914.* Aaqarats 2s for the Manufacture of Mineral 


Waters: W. aley, London. [2d.)—Consists of a 
circulating converter for charging water with gas. (March 3, 
1881). 

915. Boxes or Cases: A. W. Rooke, London. 


(W. G. Parry, Buenos Ayres). (6d, 3 Figs.}—To prevent prizing 
open without more or less unfastening the whole box, each side 
piece laps on to one edge of two other sides, and has two side 
pieces lapping on two of its own edges. Nails are driven in on all 
the edges, all the side pieces being secured with fastenings at right 
angles to each other, (March 3, 1881), 


916° Mechanism for Working the Slide Valves 
of Engines: G. W. Handley, Tunbridge Wells. [2d.) 
— Relates to engines in which the slide valve is worked by a tappet 
action, the object being to diminish the ‘force of the blow of the 
tappet finger. To thisend springs are used, which,as the tappet 
finger moves backwards and forwards, are compressed against 
the tappets, the tappets being released at the proper times by arms 
on the finger. and the valve being then moved by the springs. 
(March 3, 1881). 


917* Obtaining Motive Power: H. E. Newton 
London, (L. M. J. Genoud, Paris). [2d.]—Is for superheat- 
ing steam for steam engines, and consists in’ replacing the ordi- 
nary steam jacket by @ liquid jacket, the liquid being such as will 
not boilexcept at a higher temperature than water, (March 3, 1881). 


918. Producing Audible Signals on Railways by 
Electricity: E. Tyer, Finsbury, London. (5d. 
12 Figs.}—Consists (1) in causing a bell to be sounded by electrical 
currents intermitted by clockwork, which is put in action by elec- 
tricity transmitted by the passage of a train over a point of the line 
in advance of the signal. (2) A modification by which the circuit 
of a local battery is closed by movement of a relay actuated by a 
current transmitted by a train passing over a point of the line, and 
the circuit of which is opened by the return movement of the 
relay actuated by the cessation of the current caused by the pas- 
sage of the train over a further point of the line, or by the action 
of the signalman. Fig. 1 shows the electric contact apparatus 
fixed in connexion with the rail. A is a bracket carrying a box 
B containing mercury, C a metal disc having a number of pointed 
studs. L is the line wire. The passage of the train causes the 
mercury to be so agitated that it forms contact with the pointed 


Fig. 3. Fig.1. 
































studs, and connects for the time being the line wire L to “earth.” 
Fig. 2 is an arrangement of contact maker applied to an ordinary 
signal lever; L is the line wire, F an insulated bent spring; when 
the end of the lever touches the spring‘ earth’ connexion is made 
with wire L. Fig.3 is a telegraph block signaliing apparatus 
modified so as to indicate whetner the bell signal apparatus is in 
action or not. When in action the electro-magnet M attracts 
armature, and by means of spring & on the arm i the index finger 
Lis moved to the position shown by dotted lines. P is the usual 
plunger, which can be pushed in soas to make contact with springs 
s behind it. In addition to the usual springs S another spring S‘ 
is connected to insulated plate D, the otner plate D' being connected 
to the battery. The signalman by inserting a metal pin d can, 
when he pushes in the plunger, not only transmit the ordinary 
signal, but by thus making connexion between D and D", the gong 
apparatus also, The specification further describes clockwork 
apparatus for keeping the gong sounding a given time after 
electrical connexion has ceased. (March 3, 1881). 


919. Machines for Converting Reciprocating 
Motion into Rotary Motion: E. Edmonds, Lon- 
don. (/. B. Nichols and C. Thomson, Halifax, Nova Scotia). (6d. 
6 Figs.)—A reciprocating toothed rack gears with cog wheels giving 
motion to pieces carrying pawls which actuate ratchet wheels, the 
arrangement being such that in one direction of the rack only one 


pawl is at work, the other coming into operation at the return 
stroke, and so onalternately. (March 3, 1881), 


920* Pressing and Ironing Machines: J. F 
M. Pollock, Leeds. (2d.)—‘he iron is carried at the end 
of a radial arm. and motion is transmitted by power instead 
of the usual treadle. The inventiom cannot be clearly understood 
without reference to drawings, which are not filed with this pro- 
visional specification. (March 3, 1881). 


922. Galvanising Iron: J. Elmore, London. [4d] 
— The iron after pickling and cleansing is plunged into a solution of 
salts of zinc and connected by a copper rod with the cathode pole 
of @ powerful dynamo-electric machine. In the same solution are 
sheets of zinc which are connected to the anode pole of the 
dynamo-electric machine, (March 3, 1881). 


924. Strengthening Masts, Spars. Poles, Piers, 
.: H. J. Harrison, Liverpool. j6¢. 4 /igs.)—Such 
articles are made with metal exteriors and wooden cores. The 
wood may completely fill the interior or not; in the latter case the 
spaces are filled up with pitch, (March 4, 1881). 


926. Decorating Bricks, Tiles, Pottery, &c.: G. 
and A. Maw, Broseley, Salop. (2d.)—(1) Mould surfaces 
formed by casting in wax, &c., natural objects such as flowers, 
stones, &c., are pressed on the article under operation, which after 
firing is decorated by glazes or enamels, (2) A method of pro- 
ducing mosaic tiles. (March 4, 1831), 


927.* Lamps: T. R. Dix, High Wycombe. ([2d.)— 
tefers to screw-threaded wick carriers and tubes for raising 
and lowering wicks. (March 4, 1881). 


928.* Ball Valves: A. E. Lucas, London. (2d. — 
Consists of a recessed chamber with a seat at the bottom in which 
fits a mushroom valve. A branch opens out from the chamber 
through which the water enters, The ball lever is jointed at the 
bottom of the valve, and the end is turned over, so that when the 
water level falls the end raises the valve. (March 4, 1881), 


929. Velocipedes: J. Hopwood, Heaton Norris, 
Lance. (64. 4 figs.}—A four-wheeled velocipede to carry three 
persous, allof whom may assist in propelling the apparatus, It 
may, however, be driven by only one or two persons. (March 4, 
1881), 


931.* Machinery for Measuring, Weighing, 
Sorting, and Doubling Silk, &c.: W. Trafford, 
Leek, Staffordshire. (4¢d.)— is for improvements on 
Patents 4137 of 1873 and 4 of 1876, and consists in winding and 
measuring threads of yarn on to rims, reels, or bobbins of equal 
weight before it receives any twist; of an indicator to weigh and 
classify yarn ia the single or raw state, &c. (March 4, 1831). 


933. Machinery for Cutting and Reproducing 
Letters and Designs on Wood, Metal, &c.: F. W. 
Ventris, Manchester. [6¢. 3 Figs.|—The pattern to be 
copied and the material to be cut are held by clamps on a table 
above which are two vertical spindles, one the tracer (which is 
held against the edge of the pattern), the other the cutter. The 
tracer is fitted at the end of a horizontal lever connected through 
a second lever to a sliding carriage. Other levers are also used, 
and all have holes, the arrangement being such that the size of the 
design may be varied. The spindle is driven by a cord passing 
over guiding pulleys. (March 4, 1881). 


936. Manufacture of Umbrella Boxes: J. B. 
Seel, Davyhulme, Lanc. (24.}—Is for a combined “ umbe- 
rella” stand and bux. (March 4, 1831). 


937.* Apparatus for Holding Substances on 
Pilates for being Cut up into Slices: G. S. Miller, 
Redhill, Surrey. (2¢)—Standards (which may be ornamented 
as fancy or taste may dictate) are attached to the plate. In a slot 
in the standards spindles slide, provided with a fork-lixe appliance, 
to hold the substance. There is also a shield to prevent the knife 
cutting the hand of the manipulator. (March 4, 1881). 


940. Reed Organs, &c.: W. R. Lake, London. 
(J. Morgan, Brooklyn, U.S.A... (8d. 8 Figs.j—This specitication 
is too Jong to be satisfactorily abridged here; it has reference to 
musical instraments adapted to be operated mechanically or 
manually, or both, incluiing devices for rendering the mechanical 
part of the instrument inoperative, also mechanism for imparting 
motion to a music card or tablet which coutrols the mechanical 
part of the instrument, and means for operating wind-sounding 
devices, (March 4, 18381). 


946. Printing Apparatus: J. Imray, London. 
(fF. Champenois and E. Messier, Paris). [6d. 6 Figs.)—Consists, 
firstly, in the method of printing by taking an impression in elastic 
material covering a cylinder, and then transferring to a sheet 
passed between the cylinder and a second or impression cylinder. 
Secondly, in the combination and arrangement of the twocylinders. 
(March 5, 1831). 


949. Apparatus for Lifting Carriages, &c.: P. 
Bell, Great Ryburg, Norfolk, [6¢. 1 Figj—Has for 
object to so actuate lifting rams of carriage lifters that the power 
is applied to both ends of the ram at the sametime. The ram is 
toothed and a double lever arrangement is used, each lever having 
a toothed quadrant at its end gearing with the teeth on the ram, 
one at top the other at bottom. The lower lever has a pinion 
between tue quadrantand ram. (March 5, 1881). 


950. Indicators for Beer Engines, &c.: F. J 
Hoster, Manchester. [6¢. 8 Figs].—Claimsthe arrange- 
ment in combination of a series of numbered indicating wheels 
loosely mounted adjacent to one another with internally 
arranged intermittently rotating gearing and locking pieces 
in such manner that the indications can be read off iu con- 
tinuous numerical order, without intervening mechanism, the 
whole of the self-acting mechanism being within the indicating 
wheels; also the use of such mechanism when combined; with 
details for counting and indicating the movements of shafts, &c. 
(March 5, 1881). 


951. Fastenings for Bracelets, &c.: J. M. Banks, 
Birmingham. [‘d. 7 Figs.)}—Claims the combination with a 
flat hollow tongue on one side of the bracelet of inclined teeth 
having pushers, and with a spring between them, the fastening of 
the two parts being effected by the engaging of said teeth with a 
slot in the other part, also an arrangemevt by which the teeth are 
made from or carried by the arms of a U-shaped spring. (March 5, 
1881). 


959. Machinery for Producing Knitted and 
Crotcheted Fabrics: E. Whitehall, Nottingham. 
{Is. 26 #tgs.]—Describes apparatus whereby a fabric can be pro- 
duced, having a kaitted stitch and a crotcheted stitch with the 
wale of the fabric lying in the direction of its width. The apparatus 
could not be clearly described withia our limits. (March 7, 1881), 


968. Manufacture of Chlorine: W. Weldon, 
Burstow. [tid. 6 figs.}—Consists in a method of rendering 
practically continuous and economical of fuel, the treatment of air 
or steam or by products of combustion, or by a mixture of these, 
of any mixture of a metallic chloride, or of two or more such 
chlorides with a basic metallic oxide, or two or more such oxides 
with or without a metallic peroxide, for obtaining therefrom 
either chlorine or hydrochloric acid or both, Suitable apparatus 





is described. (March 7, 1881), 
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977. Electric and Automatic Signalling Appa- 
ratus: E. de Pass, London, (H Leblanc and £. V. A. 
Loiseau, both of Paris. (6d. 9 Figs.}—The invention is for opera- 
ting signal discs on railways, especially those on the Leblanc 
system. Fig. 1 shows an apparatus to which is fixed on the arms 
A A' a signal disc; the arms are connected by bar B. A bar D is 
brought into contact with one or the other of two pairs of electro- 
magnets E E!; F are catch bars which keep the bar D in position 
when the current ceases; f are two hook-shaped pieces connected 
with catch bars F, and which bear upon soft iron bars G. The 
dise bars A A! are operated by a connecting rod C, and when the 
signal is opened a red board is visible, whilst an electric bell 
sounds during the whole time it remains opened. Fig. 2 shows 
an apparatus termed a current distributor, II are electro-magnets, 








K contact bar, L pawl for operating ratchet teeth ¢ and con- 
sequently discs NN! and gutta-percha ratchet wheels mm! in 
contact with springs an! in such a manner that when spring n 
bears upon ote of the teeth of the wheel m, the spring n! will bear 
upon dise N'. This current distributor is placed in the interior of 
the signal apparatus, and is stated to be of great importance in 
level crossing protectors. Both apparatus are placed in communi- 
cation by a wire with a pedal, which is actuated by a wheel of the 
engine of a passing train. The specification describes the applica- 
tion of the invention to the block system and to level crossings. 
(March 8, 1881). 


987. Manufacture of Watch Keys: F. A. Walton, 
Birmingham. [(¢. 7 Figs}—Atthe top of the body of the 
key is a stem with an annular groove over which a tube is fixed, 
the tube is indented at two opposite points over the groove in the 
stem, the ends of the loop or ring are soldered in the indentations 
of the tebe. (March 8, 1881). 


10i3. Manufacture of Ornamental Pottery 
Ware: C. Westwood and R. A. Windmill, Brierley 
Hill, Stafford. [4¢)—Clays of various colours are placed on 
one another and forced into contact, the mass is then cut up and 
the portions placed on one another haphazard, and again forced 
into contact, the operation being again and again repeated, Articles 
from clay so prepared are made and glazed in the usual way. 
(March 9, 1881), 


@ Machinery for Treating Grain, 
London. (0. Uerle, Augsburg, Germany). 
[éd. 6 Figs.|}—The principal novelty is the use of an enclosed 
moving filtering apron made of material which will allow the 
passage of air and retain fine particles of dust. In the illustration 
@ is a vacuum chamber between the riddle w and filtering apron 
6; the rollers d guide the apron and divide the space into compart- 
ments / for assisting to distribute the air to all parts of the apron, 
and from thence to vacuum chambers R. A portion of the air 











rom chambers R passes into passages at the side of the machine, 
and from thence to an exhauster. The air enters below the apron 
6 and passes through the cloth, leaving behind it all dust, &c., the 
clean air then passes through the side passages and T to the 
exhauster, when it is blown free of dust into the atmosphere, the 
particles of dust, &c , drop into collecting hoppers, whence they are 
removed. One of the features of the invention consists in clean- 
ing the apron cloth 6 outside the vacuum chamber by mechanical 
beaters. (March 10, 1881). 


1114. Apparatus for Launching Life Buoys and 
Attached Lights: E. T. Jones, Southampton. 
[6¢. 2 Ffigs.)}—Is for use with buoys in connexion with lights, 
sach as Holmes’ self-lighting inextinguishable lights, each light 
having a tube whose ends bave to be perforated when the light is 
to be used, Levers are arranged in connexion with a handle in 
such manner that a backward and forward movement of the latter 
perforates the tube and places the light and the buoy in the water. 
(March 15, 1831). 


1512. Manufacture of Spectacles or Eye 

R. Lake, London. (2. A. Carter, New York, U.S.A.) [(6d. 

6 Fi7s.)—Relates to frameless spectacles, &c.. and consists in 

forming the metallic parts or connexions in single pieces provided 

with elastic clips which fit into cavities in the glasses, thus dis- 

pensing with rivets, screws, and the use of solder, &c. (April 6, 
1881). 


1836. Manufacture of Hardware: F. C. Glaser, 
Berlin. (C. Haegele, Geislingen, Germany). [(4d.]—Copper-plated 
sheet iron is used in lieu of copper or its alloys. Copper plate is 
laid on sheet iron, and is turned over at the edges. ‘The plate so 
made is brought nearly to a white heat. and is then passed throvgh 
rolls and brought to the required thickness. Subsequent manipa- 
lation is effected as in the case of pure copper. (April 28, 1881). 


2543. Manufacture of Soap: A. J. Boult, London. 
(C_ 8, Higgins, Brooklyn, New York, U.S.A.) [4d.]—Cousits of using, 
in the manuf«cture ot hard soap, saponified fat and resin in combina- 
tion with stearic acid or stearine. The stearic acid is added after the 
other ingredients have been mixed together, (Complete specifica- 
tion, June 11, 1881), 


2548. Teapot: J. A. Gilbert, London, [6d. 5 Figs.) 
—The teapot has a perforated cistern which prevents the warer 
touching the tea in a volume. There is also a strainer to prevent 
exit through the spout of fine particles of tea. (June 11, 1881). 


2943. Electro-Magnetic Motors: 5S. Pitt, Sutton, 
Surrey. (4. G. Farmer, Rhode Island, U.S.A.) [6d. 5 Figs.j— 
The invention has for its object the reduction or destruction of 
induced currents, and consists in using pairs of helices acting upon 
a soft iron armature, the helices being connected with the gene- 
rator by a commotator in such manner that during the movement 
of the core or armature in either direction, a pair of helices are 
simultaneously in action and included in the same circuit, exerting 


glasses: 
8.2 


At the completion of the stroke the terminals of the pair of helices 
are first uniied, so as to form a closed circuit before the bittery 
current is cut offfrom them. The commutator is so arranged with 
reference to the terminals that the induced current generated by 
the magnetic discharge of the core tends to traverse the respective 
helices in opposite directions, so that the current of induction set 
up in each helix of the pair neutralises that in the other. The 
illustrations show respectively a plan and side elevation of the 
motor. A A! are two pairs of helices, B a cylindrical soft iron 
armature enveloped in a coil. Armature B is capable of being 
moved by the crank b, G, H,I, J, K, L,and M are commutators 
on shaft E, and engage with contact springs gg!, &c. O is a 








generator, P and N being respectively positive and negative poles, 
The current passes by wire 2 to contact spring /, through com- 
mutator L to spring , thence by wire 13 to helix A', through the 
helix, and by wire 10 to commutator spring i, thence to ring I, 
spring @ and wire 11 to the other helix a' of the pair, thence by 
wire 5 to contact spring , commutator J, and spring j', and thence 
by wire 4 to binding screw N, the negative pole of the generator. 
Both helices act in this manner upon the adjacent end of arma- 
ture B, exerting an attraction upon it and tending to pull it in the 
direction indicated by arrow, until the flywheel F has been caused 
to revolve one foarth of a revolution, when the direction of the 
circuits is changed by the action of the commutators. This method 
of neutralising the current, the two helices acting as described, and 
the combination with the movable core, are the novel features 


claimed. (July 5, 1881). 
2947. Machinery for Cleaning and Opening 
Fibrous Materials: W. R. Lake, London. (¢. A. 


Dresser, Mass, U.S.A.) (6d. 6 Pigs.}—The object is to improve the 
cleansing, prevent undue breaking of the fibrous material, and to 
produce it in a more paralleled state than heretofore. The invention 
consists substantially (1) in the use of a grid having bars K connected 
to pieces H H by axle ends, so that they may be turned for purposes 











of adjustment by means of handle P, and links M N. (2) In com- 
bining with the grid a deflector L, which with the bars K is in the 
path of air currents applied in the usual manner. A and B are two 
rods, D D' beaters which draw the staple from E into a thin 
fluttering apron extending below the receiving roll B, and whilst 
in this condition its entargled dirt is blown or beaten out by the 
air currents. (June 5, 1881). 


2997. Manufacture of Sulphate of Alumina: C. 
Semper, Philadelphia, USA. (2¢.)—Is to produce from 
ferruginous material, sulphate of alumina free from iron, and con- 
sists in the addition to a solution of ferruginous sulphate of 
alamina of prussiate of potash or other soluble prussiate and sul- 
phate of copper, or other soluble salt of a metal, and in the separa- 
tion of the clear sulphate of alumina solution from the precipitates 
by suitable means. (Complete specification. July 7, 1881). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offices of ENGINEERING, 35 and 36 
Bedford-street, Strand. 











ON THE ECONOMY OF METAL IN 
CONDUCTORS OF ELECTRICITY.® 
By Str W. Tuomson. 
THE most economical size of the copper conductor for the 
electric transmission of energy, whether for the electric 
light or for the performance of mechanical work, would 
be found by comparing the annual interest of the money 
value of the copper with the money value of the energy lost 
in it annually in the heat generated in it by the electric 
current. The money value of a stated amount of energy 
has not yet begun to appear in the City price lists. If 
101. were taken as the par value of a horse power night and 
day for a year, and allowing for the actnal value being 
greater or less (it might be very much greater or very much 
less) according to circumstances, it was easy to estimate 
the right quantity of metal to be put into the conductor 
to convey a current of any stated strength, such as the 
ordinary strength of current for the powerful arc light, or 
the ten-fold strength current (of 240 webers) which he (Sir 
William Thomson) had referred fo in his address as prac- 


* Abstract of paper read before Section A, British 








their attractive forces in the same direction upon the armature. 





tically suitable for delivering 21,000 horse power of Nia 
at 300 miles from the fall. ’ - _ 

He remarked that (contrary to a very prevalent impres- 
sion and belief) the gauge to be chosen for the conductor 
does not depend on the length of it through which the 
energy is to be transmitted. It depends solely on the 
strength of the current to be used, supposing the cost of 
the metal and of a unit of energy to be determined. 

Let A be the sectional area of the conductor; s the 
specific resistance (according to bulk) of the metal ; and ¢ 
the strength of the current to be used. The energy con. 
verted into heat and so lost, per second per centimetre, is 
sc*/A ergs. 

Let p be the proportion of the whole time during which, 
in the course of a year, this current is kept flowing. There 
being 314 million seconds in a year, the loss of energy per 
annum is 


31.5 x 10° p s c?/A ergs > (1) 
The cost of this, if E be the cost of an erg, is 
31.5x 10% psc? E/A . ° - (2) 


Let V be the money value of the metal per cubic centi- 
metre. The cost of possessing it, per centimetre of length 
of the wire, at 5 per cent. per annum, is; 

VA/20 . ; ‘ s.@ 
Hence the whole annual cost, by interest on the value of 
the metal, and by loss of energy in it, is : 
ly 3L.5x10%psc?E 
ae U Aon ee : 
20 . A (4) 
The amonnt of A to make this’'a minimum (which is also 
that which makes the two constituents of the loss equal) is 
as follows : 

V 


Dy) 


A= (31.5.10% psc? E 


=c,/(63.10' ps E/ V) ° ° (5) 
Taking 701. per ton as the price of copper of high con- 
ductivity (known as ‘conductivity copper’’ in the metal 
market), we have .00007l. as the price of agramme. Multi- 
plying this by 8.9 (the specific gravity of copper), we find, 
as the price of a cubic centimetre : 
- se 2] 


‘ ‘ - (6) 
and the assumption of 101. as the par value of one horse 
power day and night for 365 days, gives, as the price of an 
erg: 


oll. . 


101./ (314 x 10° x 74x 10%) =—__} _ 7 
tiated - 


Suposing the actual price to be at the rate of eX10I. for 
the horse-power year, we have 


E=_* es «=e 
ssxiore * } ®) 
Lastly, for the specific resistance of copper we have 
s=1640 . P ° . 
Using (8) and (9) in (5) we find, 
A= ca/83X 10" x 1640 xpe_. 7 P@ | (40) 
23 x 10° x .00062 1.33 ° 


Suppose, for example, p=.5 (that is, electric work 
through the conductor for twelve hours of every day of the 
year to be provided for), and e=1. These suppositions 
correspond fairly well to ordinary electric transmission of 
energy in towns for light, according to present arrange- 
ments. We have 

A=cv/ i 


7 «8 & vt 
« 


4.6 0.20 


That is to say, the sectional area of the wire in centi- 
metres ought to be about a fiftieth of the strength of the 
current in webers. Thus, for a powerful are-light current 
of 21 webers, the sectional area of the leading wire should 
be .4 of a square centimetre, and therefore its diameter 
(if it is a solid round wire) should be .71 of a centimetre. 


=.19.¢ 


If wetake e = _ , which corresponds to 19001. a year 


as the cost of 5250 horse power («ee Presidential Address, 
Section A), and if we take p=1, that is, reckoned for con- 
tinued night and day electric work through the conductor, 
we have— 
—- c id . 

A 381 * 1v.5 
and if c=24, A=1.24, which makes the diameter 1.26 centi- 
metres, or half an inch (as stated in the Presidential 
Address). But even at Niagara it is not probable that the 
cost of an erg can be as small as x4, of what we have 
taken as the par value for England ; and probably, there- 
fore, a larger diameter for the wire than half an inch will 
be better economy if so large a current as 240 webers is to 
be conducted by it. 


A 








Cost or WATER PowEr.— During the progress of a suit 
against the city of Boston, Mr. H. F. Mills, engineer of 
the Water Power Company, of Lawrence, Massachusetts, 
testified that 12 dols. per day for water privilege was 
cheaper for the miils at Lawrence than to start their 
engines and use steam power. The cost of a mill power is 
only about 2.50 dols. per day in Minneapolis. At Lawrence, 
Masachusetts, all the mills have engines which are used 
as auxiliary power, and they pay 1200 dols. per year for 
their water privilege. It might be a fair general state- 
ment to say that a horse power produced by steam would 
cost about 50 dols. per year more than a horse power pro- 
duced by water, as demonstrated by actual comparison at 
Lawrence, Massachusetts, where power is used in large 
quantities. A mill privilege at Minneapolis is now worth 
750 dols. per annum, the theoretical power of which is 75 
horse power. This gives a capacity of 135 barrels of flour 
per day. The cost per barrel at this rate is a little less than 
two cents per barrel, being a great saving upon the cost of 
grinding by steam power. At the same time water power 





Association meeting, York. 


is, of course, less reliable. 
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LOCOMOTIVES ON THE L. B. AND S. C. 
RAILWAY. 

IN our issue of last week we published a two-page 
engraving, together with other views on pages 352 
and 353, of one of a class of six-coupled tank engines, 
which was introduced by Mr. Stroudley on the Lon- 
don, Brighton, and South Coast Railway in 1872 
for working local traffic, and in our present number 
we give on pages 376 and 377 various details of this 
engine drawn to a larger scale. The works of the 
London, Brighton, and South Coast Railway Com- 
pany, at Brighton, are tobe visited to-day by the mem- 
bers of the Iron and Steel Institute, and in publishing 
engravings of the above-named engine at the present 
time we have two objects to serve, namely, first to 
put on record the particulars of a class of locomotive 
which has proved remarkably successful in working, 
and, secondly, to deal with certain special features in 
Mr. Stroudley’s practice which deserve notice from 
those taking part in the excursion to the Brighton 
works. For this latter reason we in the present 
article shall not confine ourselves merely to a 
description of the engine now illustrated, but shall 
refer to features of other types of locomotive which 
Mr. Stroudley is employing. ; 

The class of small six-coupled tank engines now 
illustrated was designed for working the South 
London line at a time when the trafiic on that section 
was extremely light, and did not pay working 
expenses, ‘To meet the required conditions, Mr. 
Stroudley designed not only these small engines, but 
also a complete set of rolling stock, in which dead 
weight was kept down very effectively. Originally 
the trains were made up with eight carriages seating 
324 passengers; with the growth of the traffic, 
however, this number has increased to a maximum 
of twelve, and an average of about eleven on this 
particular service. Owing, however, to the fact 
that some of these engines are employed in light 
branch traffic, the average number of carriages in 
the train hauled by them at the present time is ten. 
At the Paris Exhibition of 1878 one of these loco- 
motives was shown, and was awarded a gold medal, 
and on page 434 of our twenty-fifth volume we 
published a statement of the work which had been 
done by these engines up to that date, while at the 
same time we gave sections of the branch lines on 
which they were employed. At the present time 
there are fifty of these engines on the Brighton 
line, running upwards of a million miles per 
annum, and this with trains stopping at stations on 
an average about three-quarters of a mile apart. 
Forty-four of these engines are employed in 
suburban traflic, and Mr. Stroudley informs us that 
from January, 1879, to July, 188], these locomo- 
tives have averaged 49,563 train miles per engine, 
the average load being ten vehicles, and the average 
consumption 24.231b, per mile. ‘This consumption 
is calculated on the actual booked train miles, no 
allowance being made for shunting or lighting up. 
The engines are found to come into the shops on an 
average once in two years, and to require the tyres 
turning up once in twenty-one months, while since 
the first six engines were placed on the line in 1872 
but one of them has had the tubes or firebox 
renewed, 

Referring to the illustrations which we published 
last week, it will be seen that the engines above 
referred to have inside cylinders 13 in. in diameter 
with 20 in. stroke, and six-coupled wheels 3 ft. 114in. 
in diameter when the tyres are new. The tractive 
force is thus 13*x 30 =71.15 lb. for each pound of 

os] 

effective pressure per square inch on the piston. 
The working pressure is 140 lb. per square inch, and 
one of these engines has taken up a gradient of 1 
in 100 a train consisting of thirty-six partly loaded 
wagons, the weight exclusive of the engine being 
over 200 tons. The wheel base is 12 ft.—the 
wheels being equally spaced—and the weight in 
working order is 24 tons 7 cwt. 

The general construction of the boiler and 
arrangement of stays, &c., is clearly shown by our 
general views. It will be noticed that the water 
spaces around the firebox are large, and that the 
firebox itself has a top arched transversely and 
sloping longitudinally, this top being stayed directly 
to the shell by wrought-iron stay-bolts, as shown 
in Figs. 1 and 4. ‘These stay-bolts are screwed into 





_* We may mention that a description of Mr. Stroudley’s 
six-coupled goods engine appeared on page 91 of our thir- 
teenth volume, while on pages 27, 48, and 68 of our twenty- 
first volume will be found a fully illustrated account of his 
four-coupled tank engines for passenger service. 





place from the outside of the firebox, and are 
rivetted over at their outerends. The firebox plate 
is ‘set’ at each stay-hole, so that the stay passes 
square through it, the head of the stay inside and 
the nut outside the firebox plate thus having a fair 
bed,.* ‘The firebox is of copper, and it will be noticed 
from Fig, 4 that it is bulged laterally near the 
tubeplate to get more room for the tubes. In 
his later engines Mr. Stroudley has carried this 
bulging to a much greater extent than in the so- 
called *‘ terrier” class which we are now describing, 
and the manner in which the fireboxes are being 
constructed at the Brighton works is worthy of 
special notice. At first sight the form adopted 
may appear somewhat complicated; but it is a 
form which has several advantages, and it is one 
which can readily be carried out when the work to 
be done is understood. Mr. Stroudley adopts the 
plan of direct staying between the crown of the 
firebox and the outer casing in all his engines, but 
in the larger sizes he makes provision in the two 
front rows of stays for the free upward expansion 
of the firebox while the engine is getting up steam, 
while he also introduces cross-stays between the 
sides of the firebox casing above the firebox so as 
to counteract the tendency to distortion to which 
the eystem of direct staying gives rise. 

‘The boiler of the engine we are describing con- 
tains 125 brass tubes 1? in. in diameter and 8 ft. 
34 in. long, these tubes giving 470 square feet of 
external heating surface. The firebox surface is 
55 square feet, making the total surface 525 square 
feet. The area of firegrate is 10 square feet, the sec- 
tional area through the tubes, disregarding ferrules, 
is 1.54 square feet, the least sectional area of 
the chimney 0.66 square feet, and the diameter of the 
blast nozzle 34in. The chief proportions of the 
boiler are as follows: 

Ratio of firebox surface to external 


tube surface ... as ne eos 1; 8.54 
Ratio of grate area to total heating 

surface... ooo ons ose ove 1 : 52.5 
Ratio of sectional area through tubes 

to grate area ... “a ‘se ius 1: 6.49 
Ratio of least sectional area of chimney 

to grate area ... ‘ 1:15 


It will be noticed from our engravings—parti- 
cularly the sectional plan Fig. 2—that the back and 
front plates of the firebox casing are flanged to 
curves of unusually large radius, this being a feature 
which Mr, Stroudley adopts in all his boilers. In 
the case of his larger boilers, Mr. Stroudley now 
introduces an internal as well as an external angle- 
iron ring at the smokebox end to unite the barrel 
with the smokebox tubeplate, these angle-iron 
rings being turned and bored all over. All holes in 
Mr. Stroudley’s boilers, whether for rivets or stays, 
are drilled, the drilling being done at the Brighton 
works by ordinary radial drilling machines. All 
fittings attached to the boilers are mounted on 
proper blocks rivetted to the boiler shell, these 
blocks being faced and all joints (including the dome 
joints) being made metal to metal without the use 
of cement of any kind, the surfaces being merely 
smeared with oil. To enable this system to be 
more readily carried out, Mr. Stroudley uses 
everywhere very substantial flanges which do not 
spring sensibly. In the case of the dome the very 
thick flange required is obtained by making the 
base of the dome—or manhole ring—out of iron of 
special section 14 in. by 44 in., this iron—the 
narrower flange of which is 2 in. thick—being formed 
into aring, and then flanged out to fit the boiler. 
On one side of the flange this ring is welded to the 
external butt strip which covers the longitudinal 
joint of the barrel ring in which the dome is situated, 
this joint being placed at the top of the boiler. Of 
the regulator, which is placed in the dome, we 
shall speak hereafter. 

The general arrangement of the frame with cross- 
stays, &c., of the engines we are describing is so 
clearly shown by our engravings published last 
week that it will be unnecessary to describe them in 
detail. We may point out, however, that the 
motion-plate is a steel casting having the valve 
spindle guides cast in one with it. It will also be 
noticed that at the trailing end the drawbar is so 
arranged that the pull is taken on to a point 
immediately in the rear of the firebox. 

‘The axle-box guides are of cast iron and the axle- 
boxes of brass, the driving axle having bearings 
5} in. in diameter by 8 in. long, while the leading 
and trailing bearings are of the same length, but 





* Detail views, showing Mr. Stroudley’s mode of fixing 
these firebox stays will be found on page 48 of our twenty- 


! first volume. 


54 in. in diameter. A section of the leading and 
trailing axle-boxes is given in Fig. 23 on page 377 
of the present issue, while Figs. 24 and 25 on the 
same page show sections of one of the driving axle- 
boxes. It will be noticed that all the boxes are 
lined with white metal, and that the bearings are 
carried down parallel for a short distance below the 
centre line of axle, so as to avoid any tendency of 
the journal to roll out of place under the influence 
of the push and pull of the connecting and coupling 
rods. In the case of the driving axle-boxes the 
bearing is cut away at the crown, so as to increase 
the upward wear and diminish the tendency to 
knock sideways. This, we believe, is a plan which 
was first adopted by Mr. Sinclair when locomotive 
superintendent of the Great Eastern Railway. We 
may mention here that in his larger engines Mr. 
Stroudley uses steel axle-boxes for his coupled 
axles, these boxes being of the pattern illustrated on 
page 56 of our twenty-first volume. 

In the engine now illustrated the crank-axle is of 
steel and the crank-pin bearings are 6} in. in dia- 
meter by 4 in. long. The wheels are forced on to 
their axles by hydraulic pressure amounting to 
12 tons for every inch in diameter of the axles at 
the wheel seat. This is Mr. Stroudley’s standard 
practice, no keys whatever being used. The rule 
as to the pressure necessary for forcing on the 
wheels is very strictly adhered to, and the wheels 
are never found to shift. The outside cranks have a 
throw of 8 in., and it will be noticed that they are 
placed in a line with the inside cranks instead of 
opposite to them, as is the usual practice. Mr. 
Stroudley has for many years in all cases adopted 
this mode of arranging the inside and outside cranks 
of his coupled engines, and although it involves the 
use of heavier balance weights the arrangement 
has advantages which far outweigh any incon- 
venience from this cause. With the inside and 
outside cranks arranged in line instead of opposite, 
the side thrust on the axle-boxes becomes the 
difference between, instead of the sum of, the 
strains on the inside and outside crank-pins, and 
hence the side wear of the axle-boxes, both in the 
bearings and on the guide surfaces, is most materially 
reduced, The members of the Iron and Steel Insti- 
tute who visit the works to-day will have an oppor- 
tunity of seeing for themselves several engines 
which have run very long mileages and in which the 
wear of the axle-boxes is extremely small. This 
avoidance of side wear in the axle-boxes by main- 
taining the axles at their proper centres, has also a 
material effect in reducing the wear of the coupling 
rod bearings, and there is now under repair at the 
Brighton shops one of the first goods engines which 
Mr. Stroudley placed on the line* over ten years 
ago, and which has been running ever since without 
the bushes at the leading and trailing ends of the 
coupling rods ever having been renewed, while the 
bushes on the driving crank-pins have only been 
renewed once and scarcely show signs of wear. 
The same engine, we may remark, is now having 
the tubes renewed for the first time. 

We have on former occasions referred to the 
manner in which Mr. Stroudley saves room between 
the centres of the cylinders by splitting the exhaust 
and allowing half of it to pass downwards and 
around the cylinders. In the case of the small 
engines we are now describing, the moderate dia- 
meter of the cylinders rendered this plan less valu- 
able than in larger engines, but Mr. Stroudley has 
nevertheless adopted it as shown by the transverse 
section, Fig, 3, published on page 352 of our last issue. 
It will be seen from this section that the arrangement 
gives a very free exhaust, It will also be noticed that 
in addition to the ordinary exhaust pipe leading to the 
exhaust nozzle, there is, in each side, a supplemen- 
tary exhaust pipe, 3 in. in diameter, leading to the 
corresponding wing tank for feed-heating purposes. 
Mr. Stroudley has for some time adopted the plan 
of heating the feed by the exhaust in all his engines, 
whether tank engines or fitted with a tender, and 
with very successful results. The arrangement 
adopted is much the same in all cases, save that in 
the tender engines the exhaust for heating is taken 
off from the bottom of the exhaust passages and 
led along a suitable pipe to the tender. In some of 
his engines also Mr. Stroudley takes off branches 
from this exhaust pipe and delivers jets of exhaust 
steam on to the flanges of the leading wheels, an 
arrangement which is found to effect.a partial lubri- 
cation of these flanges and thus reduce wear. In 
the engine now illustrated the supplementary 


* This is the engine already referred to as having beep 








illustrated in ENGINEERING, vol. xiii., page 91. 
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DETAILS OF TANK LOCOMOTIVE; LONDON, BRIGHTON, AND SOUTH COAST RAILWAY. 


CONSTRUCTED AT THE WORKS OF THE COMPANY, BRIGHTON, FROM THE DESIGNS OF MR. W. STROUDLEY. 











exhaust pipes for feed heating are led into the tanks 
as shown by the dotted lines in Figs, ] and 4, so 
as to fill the upper part of the tanks with steam. 
The boiler is fed by pumps which are, under ordinary 
circumstances, kept continually going, the supply 
to the boiler being adjusted by opening more or less 





| 


a bye-pass cock, which allows a portion—or if neces- | 


sary the whole—of the water delivered by the pumps 
to pass back into the tanks and be injected into the 
exhaust steam. The circulation thus kept up by the 
pumps causes the water to be very effectively heated 
throughout. Each tank is fitted with an overflow 
pipe, or air-pipe, which extends up to within an 
inch of the top, this pipe leading down to a small 
brass casting fixed in the side of the ash-pan as 
shown in Fig. 4. This casting forms a separator, 
allowing any water discharged by the overflow pipe 
to flow into the ash-pan, while the small quantity 
of exhaust steam which continually escapes from 
these pipes is discharged outside, 

In all Mr. Stroudley’s engines the boiler feeding 
is performed by pumps only, and the pumps used 
have some special features.* Thus Mr. Stroudley 
uses pump valves of very large diameter, with flat 
faces and very small lift, these valves having guide 
feathers placed spirally so that the valves partially 
revolve each time they are lifted from their seats. 
The stops against which the valves strike have also 
a large area, so that, practically, contact between 
them and the striking part of the valve is pre- 
vented by the water shut in between the two sur- 
faces. The pump chambers are also arranged to 
form air vessels immediately adjoining the valves so 
as to reduce the shock on the latter, while small air- 
snifting valves are provided on the suction pipes. 

We must now describe some of the details of the 
engines under notice, which are illustrated by our 
engravings on the present and opposite pages, 
Fig. 6 shows the piston, which is of the form 
adopted by Mr. Stroudley on all his engines. 
The body is of brass and is coned as shown so 
as to get the necessary strength with a light 
section, this body being }; in. less in diameter than 
the base of the cylinder, and being fitted with 
two cast-iron rings spring into separate grooves as 
shown. The piston rod (Fig. 7) is formed to a very 
steep cone where it fits into the piston so that the 
latter can be readily taken off the rod, it being 
necessary to do this when the piston has to be 
drawn. The piston rod has the jaws of the cross- 
head forged solid with it (see Figs. 8 and 9), and 
the gland and stuffing-box bush are formed in 
halves to enable them to be placed on the rod. 
The crosshead blocks and guide bars are of cast 
iron, the latter being of | section, so that the two 
bars of each pair come together and forma E section, 
thus closing in the guide surfaces at the side and pre- 
venting accessof dust. In the engines under notice 
the crosshead blocks are 10 in. long by 23 in. wide. 





* The pumps used by Mr. Strondley on his “‘ D class”’ of 
tank engines were very fully illustrated and described in 
ENGINEERING, vol. xxi., p. 69. 
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The connecting rods are shown in full detail by | The ends of the side rods are case-hardened, and the 
Figs. 10, 11, and 12, which will require littleexpla- | bushes are forced in by hydraulic pressure, the 
nation. It may be pointed out, however, that the | bushes being about ,, in. slack on the pins, to 
bolts for the large end are bored up for the greater | allow for the play of the axles due to inequalities of 
part of their length so as to reduce their sectional |the road. The crank-pins are of wrought iron 
area to that of the screwed portion, and thus secure | thoroughly case-hardened and ground up to a true 
equal elasticity. With these long bolts it is not | surface; these crank-pins prove exceedingly durable. 
found necessary to employ check nuts. Figs.12| Figs. 15 to 18 above show the eccentric straps 
and 13 represent the coupling rods, which are fitted | and rods, Mr. Stroudley was one of the early 
with solid brass bushes kept from turning round by | users of cast iron for eccentric straps, and he has 





taper pins, these pins being in their turn secured in | for years past used no other kind. It will be 
place by set screws which press on their larger ends. | seen from the views given that the eccentric straps 
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are of such section as to be very rigid, while the 
two parts are united by very long bolts placed as 
close as possible to the sheave, the straps being 
extended outwards beyond the bolts, so as to secure 
a more rigid joint. In the case of his larger engines 
the eccentric strap bolts are bored up in the same 
manner as the connecting rod bolts; no lock nuts 
are used, but the single nuts employed are made 
very deep. ‘The backward and forward gear 
eccentric sheaves for each rod of the engine are 


























cast together, and are driven by lugs cast on them 
and shaped so as to clip on the arms of the cranks, 
no keys being used. This is an excellent mode of 
fixing eccentrics, securing accuracy of position, and 
saving all trouble of cutting keyways and fitting 
keys; Mr. Stroudley employs it on all his engines. 
As will be seen from Fig. 1 published last week, the 
valve motion is of the lifting link type and is simple 
and direct in all its connexions, while the wearing 
surfaces are all ample. The steam ports, we may 
mention, are 10 in. by 1} in., while the exbaust 
ports are 13 in. wide; the valves have }in. lead, 
3 in. outside lap, and 3§ in. travel in full gear, 
while the travel of the eccentrics is 53 in. 

Figs. 19 to 22 show the regulator, this consisting 
of a brass butterfly valve of the form shown, work- 
ing on a cast-iron face. In the case of his larger 
engines Mr. Stroudley provides a small “ pilot” 
valve which opens before the main valve and 
relieves the pressure in the latter, but this is not 
needed in the small engines now under notice.* Mr. 
Stroudley adopts a very moderate area of port open- 
ing for his regulators and he arranges the ports at a 
considerable distance from the centre of the face, so 








as to reduce the unequal wear of the inner and outer 
portions of the valve surface. The regulator rod, 
which carries the arms by which the regulator is 
worked, does not pass through the stuffing-box at the 
back of the firebox casing, but is formed with a 
square end which enters a socket formed at the end 
of a short spindle which passes through the stuffing- 
box. ‘This spindle has formed on it a conical collar 
which bears against a corresponding face formed at 
the inner end of the stuffing-box, thus making an 
almost steam-tight joint, and enabling the stuffing- 
box to be effective without being very tightly 
screwed up.’ 

Figs. 26 and 27, annexed, show the arrange- 
ment for adjusting the load on the springs, The 
springs are all hung under the axle-boxes, and the 
upper parts of the spring links form nuts which are 
screwed on to the lower part, the arrangement being 
such that the length of the spring links cannot be 
altered without relieving the springs of their load. 
The Westinghouse automatic brake is being 
applied to the whole of the passenger stock on the 
Brighton Railway, and in the engine we now illus- 
trate its application is very neatly carried out. 
The Westinghouse air compressing pump is fixed 
outside the right-hand handrail plate, the exhaust 
steam from this pump passing into the overflow pipe 
of the adjoining tank. In Mr. Stroudley’s tender 
engines, the Westinghouse pump is made to exhaust 
into the warming pipe, the exhaust steam thus 
passing into the tender and assisting to heat the 
feed. In the engines now illustrated the position 
of the main air reservoir is shown by dotted lines 
in Figs. 1 and 2, these views also showing the 
arrangement of the brake gear. The brake on the 
engine wheels is of course arranged so that it can be 
applied by hand independent of the Westinghouse 
apparatus. 

The general fittings, arrangements for lubrication, 
&c., on the engine we are describing are very com- 
plete, and are carried out with great neatness. They 
include, besides the ordinary fittings, one of Mr. 
Stroudley’s speed indicators driven off the trailing 
axle. Mr. Stroudley applies these speed indicators 
to all his engines, and he is now fitting most of the 
latter with two duplex pressure gauges, each gauge 
having two index fingers. In the case of one gauge, 
one of the index fingers shows the pressure in the 
boiler, while the second shows the pressure in 
the valve-chest. In the case of the second gauge, one 
index shows the pressure in the main air reservoir, 
and the second the pressure in the air pipes extend- 
ing through the train. For applying the Westing- 
house brake, Mr. Stroudley is now employing a 
special form of drivers’ brake valve which is worth 
notice, this valve being arranged to maintain, when 
in its normal position, a difference of pressure of 
20 1b. per square inch between the main reservoir 
and the brake pipes extending through the train. 
When the brake bas to be taken off, this excess of 
pressure is available for securing the prompt move- 
ment of the triple valves. 

The visitors to the railway works at Brighton 
to-day will have opportunities of examining examples 
of each of Mr. Stroudley’s standard types of engines, 
and amongst these we may direct special attention 
to two patterns of engine used for express service. 
One of these is a class of coupled engine with 
cylinders 17} in. in diameter with 26 in. stroke, the 
leading and driving wheels being coupled, and being 
6 ft.6in. in diameter. The use of such large lead- 
ing wheels was thought in many quarters to be a 
somewhat risky experiment; but we never shared 
in this view, and the experience with these engines 
has shown that Mr. Stroudley’s faith in them was 
fully justified. These engines are very handsome 
in appearance, and capable of doing heavy work at 
high speeds. 

Another type deserving special notice is the new 
pattern of express engines with a single pair of 
driving wheels which Mr. Stroudley is now building 
for working high speed trains of moderate weight. 
These engines have cylinders 17 in. in diameter with 
24 in. stroke, and the driving wheels are 6 ft. 6 in. 
in diameter. The boiler has a barrel 10 ft. 2 in. long 
and 4 ft. 3 in. in diameter, and contains 262 tubes 
1$in. in diameter outside. The firegrate area is 
17.8 square feet and the total heating surface is 
1182 square feet, of which 102 square feet is firebox 
surface. The section of grate surface to total heat- 
ing surface is thus 1 to 66.4, while the flue area 
thiough the tubes (disregarding ferrules) is 2.17 





* This arrangement as applied to Mr. Stroudley’s larger 





* One of Mr. Stroudley’s larger regulators was illustrated 
in ENGINEERING, vol. xxi., page 57. 


engines was illustrated in ENGINEERING, vol. xxi., page 
48. 
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square feet, making the ratio of flue area to grate 
surface 1 to 8.2. We may mention here that Mr. 
Stroudley used 1} in. tubes on the earlier engines 
placed by him on the Brighton line, but he sub- 
sequently used 1? in, tubes; he has now, however, 
returned to l}in. as his standard diameter, and 
he is using that size in all his new engines. The 
weight of the new express engines of which we have 
just been giving some particulars is 33 tons § cwt., 
of which from 13} to 14 tons rest on the driving 
wheels ; the engines have steel frames { in. thick. 
When working trains, averaging nine vehicles, 
between London and Hastings, and London and 
Portsmouth, &c., these engines have been found to 
work with a consumption of a little under 20 lb. of 
Welsh coal per train mile, this including the coal 
used in lighting up, a most excellent result. 

The tenders of the engines just mentioned are 
also worth special notice. They have steel frames 
and steel bottom plates, the whole bottom being 
formed of two plates only. The axles have inside 
bearings, the hinder wheels being interchangeable 
with the leading and trailing wheels of the engines. 
The whole of the details of the tenders are very neat 
and carefully worked out. The engines, we may 
mention, are provided with a rear drawbar of T 
form, the two arms of the T carrying friction 
rollers which work on a curved guide, the effect 
being the same as if the drawbar were coupled toa 
central point of the engine near the driving axle. 

We have in the present article spoken of a number 
of features of Mr. Stroudley’s practice, but there are 
many other points to which the visitors to the 
Brighton works to-day may probably direct special 
attention. Amongst these we may mention the 
general details of the locomotive boiler fittings, the 
excellent system of gauges for securing perfect 
interchangeability of parts, the great care taken to 
secure accurate work finished by machine tools, 
and the avoidance of all subsequent use of hand 
polishing with emery paper, &c. In the carriage 
department also we may direct attention to Mr. 
Stroudley’s mode of mounting the springs and 
axle-boxes, so that the latter are guided by the 
former, and do not touch the axle guards; to the 
system of combined central coupling and buffer 
which he has so successfully used in a number of 
trains ; and to his standard type of carriage frame 
made of pitch pine strengthened with steel plates. 
The length to which the present article has extended 
prevents us from now saying more on these and 
many other features in Mr. Stroudley’s practice, 
and there are many points on which we shall have 
something to say on a future occasion. 








THE IRON AND STEEL INSTITUTE. 

THE summer, or in this particular case to speak 
more accurately, the autumn meeting of the Insti- 
tute commenced on Tuesday last the 11th inst., at 
the early hour of 9.30 a.m. at the Institution 
of Civil Engineers. This time was chos:n so 
that the papers might be read and discussed soon 
enough to permit of the meeting breaking up in 
time to visit Dr. Siemens’ Telegraph Works at 
Charlton in the afternoon, which was the first of a 
series of excursions arranged for by the Local 
Reception Committee. The proceedings were opened 
by Sir Henry Bessemer, who, as chairman of the 
local committee, welcomed the provincial and foreign 
members and explained briefly the excursions that 
were proposed to be undertaken ; he also referred to 
the banquet to be given to the Institute by the Lord 
Mayor, and thanked the railway companies for their 
liberality in providing special trains for the excursions, 
Dr. Siemens, as vice-president, spoke next, and said 
that the chief part of the work of organising the 
excursions had been done by Sir Henry Bessemer. 
‘Their visitors must not expect to see large iron and 
steel works in the neighbourhood of London, which 
was chiefly a commercial city, but he hoped they 
would be able to show them some other objects of 
interest. Mr. James Abernethy, as President of 
the Institution of Civil Engineers, then welcomed 
the members of the Institute in a few appropriate 
words, for which he was thanked by Mr. J.T. Smith, 
the President, who hoped the Institute would one 
day own a home of its own in the metropolis. The 
secretary then read the minutes of the last meeting, 
and the ballot lists having been examined, it was 
announced that sixty-four new members had been 
elected. 

BessEMER STEEL MAKING. 

The reading of papers was then commenced, the 

first three papers on the programme being read and 














the discussion on them taken together, These papers 
were “On the Manufacture of Steel and Steel Rails 
in the United States,” by Captain D. R. Jones, Pitts- 
burg, Pa. ; ‘‘ On the Use of a Mechanical Agitator 
in the Bessemer Process,” by Mr. W. D. Allen, 
Shetlield ; and ‘“‘On the Distribution of Elements 
in Steel Ingots,” by Mr. G. J. Snelus, Workington. 
These papers we print in extenso elsewhere in our 
present issue. The discussion was opened by Mr. 
Daniel Adamson, who referred to the first ‘Table 
given in Mr. Snelus’s paper, and said it was inter- 
esting to notice that the equal distribution or other- 
wise of the various elements appeared to be affected 
by their specific gravity in comparison with the 
steel. ‘Thus in the case of the manganese, which 
was of practically the same specific gravity as the 
steel, the distribution was practically uniform, while 
in the case of the sulphur and phosphorus, which 
had specific gravities vastly less than that of steel, 
it was found that there was a material excess of 
these impurities in the upper part of the ingot, 
these elements having apparently separated to some 
extent from the mass and floated up. Mechanical 
mixing he thought might produce a uniform but not 
therefore a soundingot. Assuming the case of a cir- 
cular ingot 24 in. in diameter by 60 in. long, it would 
be hide-bound by the first setting of the external 
surface during the process of cooling, and it could 
not havea solid centre unless there was some depres- 
sion at the top. Square ingots he therefore con- 
sidered were preferable, as the sides could more 
readily draw on cooling. In a metal run at such a 
high temperature as steel the contraction during 
cooling would probably be fully } in. per foot, and 
if in the case of a 24 in, ingot the contraction laterally 
was, owing to the action he had explained, but } in. 
per foot, making the diameter when cold 23} in., 
then in an ingot 5 ft. long there would during cool- 
ing be a decrease of volume of nearly 1000 cubic 
inches to be accommodated in some way, either by 
the formation of hollows or otherwise, this decrease 
of volume being equal to the removal of a central 
core of 44 in. in diameter. If the ingot were to be 
made sound this must be at the expense of a depres- 
sion in the top. 

Dr. Siemens, who spoke next, said that Sir Henry 
Bessemer’s attention had been drawn to the 
necessity for mechanical agitation a long time ago, 
but that he himself had not been bold enough to 
use a mechanical stirrer. He had, however, tried 
‘* poling” the molten steel by thrusting poles of wood, 
which of course did not alter the chemical compo- 
sition of the metal. With regard to the results 
arrived at by Mr. Snelus, he said he believed the 
time allowed to elapse before the metal was poured 
had much to do with the results obtained as far as 
the thorough admixture of the component parts 
was concerned. To give a familiar illustration he 
stated that if carbonic acid were forced into water 
for the purpose of making soda water, this soda 
water would be almost useless if used at once, as 
the whole of the gas would immediately leave it ; 
were it kept for a week the mixture would be toler- 
ably good, and if kept for say three months it 
would retain the gas for a long time when opened. 
He considered that steel would be much improved if 
the metal were allowed to remain say a quarter of an 
hour in theladle before being poured, care being taken 
of course to cover it at the top to prevent cooling. 

Mr. I. Lowthian Bell, who spoke next, said at first 
sight it might appear that this mechanical mixing 
was too great a refinement, but he believed that 
Mr. Allen’s process would prove to be good for steel 
intended for rail making, where a very small pro- 
portion of phosphorus made all the difference 
between a good and a bad rail. With regard to 
Mr. Snelus’s paper, he thought the analyses would 
require very frequent repetition before the results 
could be accepted as final, this being a view which 
he considered was contained in the paper itself. He 
thought there wasa similarity between steel and cast 
iron as to the conditions of the various elements 
they contained, and he said he had tested the ques- 
tion of the redistribution of the elements in cast- 
iron some time ago, by having a six-ton block of 
white iron cast in the form of a three-foot cube. 
This he caused to be split by a wedge, and had a 
set of holes drilled in each piece; he then found on 
analysis of the borings that the quantities of sulphur 
and carbon increased from the centre. Assuming 
the amount of sulphur and carbon at the centre to 
be represented by 100, they increased to 124 at the 
outside. He thought fluidity was not necessary to 
produce redistribution, and to test this he had a 
wrought and a cast-iron plate carefully ground each 


on one side, and then placed together so as to pro- 
duce the most intimate possible contact; he then ran 
cast iron round both, and left them exposed for a 
month to a high temperature; on taking them 
asunder he found some of the carbon had gone over 
to the wrought iron plate as well as a portion of the 
silicon, although the proportion of the latter wag 
very small, With Mr. Adamson’s remarks on dif- 
ferences of specific gravity affecting the distribution 
of the elements he could not agree; it was well- 
known that the sulphur and phosphorus did not 
exist in the steel as independent elements, but 
as sulphide and phosphide of iron respectively, and 
the differences of specific gravity which Mr. Adam- 
son spoke about did not exist to anything like the 
extent assumed, 

Professor Abel then remarked that some twenty- 
five years ago they were casting some solid 
shot at Woolwich, and that they had to deal with 
one lot of pig iror which was rich in sulphur, and 
was therefore very friable and produced hard shot, 
In this case the surfaces were found to be covered 
with excrescences composed of sulphide of iron, the 
body of the shot remaining pure and the whole of 
the sulphide being found on the outside. In some 
experiments be had made on thin steel discs some of 
these discs were hardened, and some were annealed, 
and those which were annealed were subsequently 
found to be deficient in carbon, while in those that 
were hardened the carbon remained uniform. ‘The an- 
nealed discs were found to have been placed between 
wrought iron plates, and it was discovered that part 
of their carbon had been transferred to the latter. 

Mr. Edward Riley remarked that under certain cir- 
cumstances differences of specific gravity undoubtedly 
caused the alterations in the distribution of elements 
in an alloy. Thus he had experimented on mixing 
steel and tungsten, their relative specific gravities 
being 7.8 and 17.6, and the resulting button pro- 
duced had a specific gravity of 9.10 at the top and 
11.7 at the bottom. He said he had often obtained 
very different results in analysing the same steel, 
although done with the greatest possible care, and 
he particularly instanced the case of some steel which 
he had analysed for the preparation of standard 
colour tests and in which a most striking variation 
in the proportion of carbon was found within the 
space of a few inches. 

Sir Henry Bessemer, who spoke next, said that 
Mr. Allen had adopted the means of mechanical 
agitation which he had just described for the last 
three years, with the most beneficial results. In 
fact it was not until this mode of treatment was 
adopted that Bessemer steel could be successfully 
used for the manufacture of table cutlery. In the 
case of a thin blade, local differences in the distri- 
bution of the elements in the steel produced dif- 
ferences of temper which were most detrimental, and 
in fact there could be readily noticed in this way 
irregularities in composition scarcely discoverable by 
chemical analysis, With regard to the latter, it 
must be borne in mind that when borings were 
analysed the result gave the average composition 
of the layers through which the boring tool had 
passed ; but it might readily happen that some of these 
layers might vary greatly from this average composi- 
tion. Bessemer steel when cast in the ordinary 
manner was not always uniform, and he had known 
a case where a hydraulic cylinder was so hard in 
places that it could not be bored out, It must, he 
said, be borne in mind that much of the so-called 
crucible steel of the present day differed materially 
from the original Sheffield crucible steel, a metal 
which he admired very much. At present, he said, 
much so-called crucible steel was made from scrap 
ends of rails made of Bessemer and Siemens steel, 
these being remelted in crucibles and sold at an 
advance in price of 10/. per ton. In fact, he said, 
one genius in Sheffield had lately gone so far as to 
patent casting Bessemer metal first into crucibles, 
where he allowed it to stand for a short time, and 
then repoured it into ingots. 

The President then proposed a vote of thanks to 
the authors of the papers which had been read, but 
contrary to usual custom the authors were not 
called upon to reply to the discussion. 

Tue Basic Bessemer Process. 

A paper was next read ‘On the Basic Bessemer 
Process,” by Herr Paul Kupelwieser, Witkowitz, 
Austria, as well as the last paper of the day ‘“ On 
Current Depbosphorising Practice,” by Messrs. 
Sidney G. Thomas and Percy Carlyle Gilchrist. 
The latter of these papers we reproduce on page 397, 
while we shall publish the other next week, 
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On the conclusion of the reading of the last paper 
Mr. Thomas drew attention to some basic bricks 
exhibited on the Council table, these bricks having 
been made at Hoerde by Mr. Massenez, ‘The 
discussion was commenced by Mr. Holley, who 
observed that the basic process was thoroughly 
believed in in America, but that they had not 
yet actually got to work with it. The American 
natents were all bought up and one works was 
completed. The reason why it was not as yet 
introduced into existing works was that the demands 
on them were so great they could not afford to stop 
for alterations. ‘lhe mechanical difficulties of the 
process he considered had now been got over. He 
had lately visited nine German works working on 
the basic system, and observed that the bricks and 
the linings were now made on a more scientific 
principle. One works having only two vessels was 
turning out 600 tons per week, another with two 
34 ton vessels was doing 2500 tons per month. 
They were now getting sixty to seventy blows before 
large repairs were necessary, and the work was being 
carried forward more regularly. Works he con- 
sidered should be arranged so as to be capable of 
having all operations carried on in proper propor- 
tion, the sequence of each process being dependent 
on the others. In America he considered much 
greater outputs were procured from smaller capital 
owing to more complete application of mechanical 
appliances. If 70 percent. were added to the outlay 
on an English works, such a works in America 
would produce double the output. In America also 
the system of duplication was carried on much 
further, and a more ample provision was made for 
possible breakdowns, and more room was usually 
allowed in arranging the plant. Good plant natu- 
rally encouraged men to work better, and they got 
the work through without pushing, keeping the 
production uniform. He also referred to the work 
now being done at Seraing, were 300 tons were 
daily made, the work there being done in the most 
systematic manner, one vessel being filled, a second 
being blown, while the third was being poured at 
the same time. 

Mr. Snelus then remarked that he considered a 
good basic tuyere to be still a great want as he 
thought it would lessen cost, which he said was still 
high for the basic process, The latter would, how- 
ever, give the purest metal, and most suitable for the 
wants of the Sheffield trade. Even better results than 
those obtained at present might, he thought, be pro. 
duced if the mechanical stirrer were used. Mr. E. 
Riley then exhibited the results of tests and analyses 
of 5000 tons of basic steel he had made at Messrs, de 
Wendel’s works, in which all the blows were tested, 
giving most uniform results; the average of one 
group of fifty blows being 0.27 carbon, and 0.056 
phosphorus, At first the steel was a little too hard, 
but that was subsequently altered, and he said he 
considered the material was so pure that it would 
produce the highest qualities of steel. 

Mr. Bell remarked that the North-Eastern Railway 
had used a greater quantity of basic steel rails than 
any other line ; they were quite as good as rails made 
by the original process, but he could not say they 
were better. He had lately had analyses made of fifty 
rails made by the best makers from the acid process, 
and of twenty rails from the basic process, the 
amount of phosphorus being precisely the same in 
each, viz, .053 per cent. ‘The question of dura- 
bility could not as yet, he said, be determined with 
certainty, but railway engineers could generally 
predict pretty closely how rails would wear after 
they had been in use for a couple of years. They had 
not any more fractures with basic rails than with those 
made by the acid process, 

Mr. Edward Riley, backed by the opinions 
of German engineers, considered they had gone to a 
point of rashness in the degree of hardness they 
required, which was as much as half a per cent. 
of carbon. He believed the rails would be too soft 
if they adhered to the old falling weight test used 
for iron rails, particularly in view of the present 
speeds and weights adopted. The amount of half 
& per cent. of carbon was, of course, not quite 
uniform, as it was found practically impossible to 
keep it so. Mr. Riley said that the German rails 
contained three to four-tenths of a per cent. of 
silicon, and were, therefore, low in carbon, other- 
wise they would be liable to break, in reply to 
which Mr. Bell observed that he had over 200 
analyses of both acid and basic rails made, and that 
he always found the same amount of silicon in each. 
The discussiong@Was concluded by Mr. Gilchrist 
remarking that” he did not consider the limit in the 








admissible amount of phosphorus had yet been 
reached, and the meeting adjourned after the Presi- 
dent had proposed a vote of thanks to the authors 
of the last two papers. 

EXCURSIONS. 

For the afternoon of Tuesday two alternative 
excursions had been arranged, namely, one to 
Messrs. Siemens Brothers’ ‘Telegraph Works at 
Charlton—to which the members were conveyed 
by special train from Charing Cross—and the other 
to the Royal Albert and Victoria Docks, the ship. 
building works of Messrs. Samuda Brothers, at 
Poplar, and the engineering works of Messrs, John 
Penn and Son, of Greenwich. For this latter 
excursion a special steamer—the Aberdeen Steam 
Navigation Company's tender, Ich Dien—had been 
provided, this vessel conveying the members down 
the river to the docks, calling en route at Poplar 
and Greenwich. 
docks was made by rail, the steamer, however, 
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The return journey from the | 


revolving disc fitted with oblique knives. The material 
thus chopped is next boiledin a series of vats, and is 
then passed on to the ‘‘ masticators.” The masticator 
consists of a longitudinally ribbed roller, in section 
similar to a toothed pinion revolving within a con- 
centric cylindrical case. The soft lump of gutta- 
percha, after being thoroughly worked by means of 
these machines, is then placed in acylinder, and forced 
by a piston through a strainer of fine wire gauze, the 
operation being, if necessary, repeated. By this means 
any small pieces of foreign matter are eliminated. 
The mass thus purified is passed on to the ‘‘ washer,” 
where it is again boiled and at the same time sub- 
jected to the action of another ribbed roller of 
coarser pitch. The mass comes out in a semi-fluid 
state and is then poured on to an iron plate and 
allowed partially to set. It is next passed on to the 
rolling mill, where itis rolled into sheets of about 
sin. in thickness, from whence it passes into 
| cellars beneath, where it is stored for use. 
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MESSRS. SIEMENS BROTHERS’ WORKS ; 


A. India-rubber covering shop. 

AL } Telegraph instrument, electric lamp, &c 
All. shops. 

B. India-rubber preparing shop. 

C. Goods landing shed. 

D. Wire testing shop. 

E. Engine house. 

F!. Electric lantern shop. 

S Cable sheathing shop. 


», tank house, 
a », testing rooms. 
J », tank house. 


K. Wire winding shop. 

K". Electric light testing shop. 
KK", a machine shops. 
L. Cable sheathing shop. 

M. Engine room. 

N. Wire winding shop. 

O. Sawmill. 

P. Electric light machine shop. 


os Joiners’ shops. 


O', Timber store. 
Q. Core testing rooms. 


Q". Show room (telegraph instruments, electric 


lamps, &c.) 


calling at Greenwich and Poplar to bring back the 
members who had been landed at those places. The 
members taking part in the excursion to Charlton 
were, on their arrival, most hospitably entertained 
at luncheon by Messrs. Siemens Brothers, while for 
those who selected the alternative excursion a 
luncheon was provided at the Westminster Palace 
Hotel by the Local Reception Committee. In 
addition to the above-mentioned’ excursions a num- 
ber of the members also visited the Times printing 
and publishing offices at the kind invitation of the 
proprietors, Finally, in the evening, a large number 
of the members were entertained at dinner at the 
Mansion House by the Right Honourable the Lord 
Mayor, Lord Granville and other distinguished 
visitors being present, and the gathering being in 
every respects a most successful one. 


Messrs. SteMENS Brotuers’ TELEGRAPH Works, 


The greater part of Messrs, Siemens’ Works is 
devoted to the various stages and operations of the 
manufacture of telegraphic cables for submarine and 
other purposes. For submarine cables the insulating 
material used is gutta-percha, of which large quan- 
tities amounting to several hundred tons per annum 
are used. The gutta-percha arrives at the works in 


lumps of the rough stalagmitic form into which the | then collected on drums. 


9 | 


DESCRIPTION OF PLAN. 
| Q'. India-rubber drying room. 
R. Core tank house. 
S. Copper conductor stranding shop. 
S!. Gutta-percha covering shop. 
T. Core tank house. 
| T!". Core gauging shop. 
JT... Core drying room. 
| V.. Raw gutta-percha store. 
U. Gutta-percha preparing shop. 
} UL. ” covering ” 
V. Engines. 
W. Carbon shops. 
X. Fitters’ 
Y. Smithy. 
Z. Galvanising shop. 
A Aj. Prepared gutta-percha store. 
rv Telegraph insulator shop. 


AA". ” a stores, &e. 
BB. Core pressure testing shop. 
CC. Gutta-percha preparing shop. 

: BDo- General store. 
D = } Hemp, jute, &c., stores. 


E E. Stores. 
F F. Engines. 


The copper core of the cable is embedded in a 
| solid cylindrical covering of the gutta-percha so 
prepared, by means of a machine specially designed 
| by Messrs. Siemens, and the result, after their 
| lengthened experience, is now so perfect, that a 
/flaw in the insulation, in the subsequent testing 
| process, is rarely found, In this machine the copper 
core is first heated by passing it through a tube 
heated by a gas flame, and it then enters a hole 
at the side of a box containing the gutta-percha 
coating in a plastic state, This box communicates 
with a cylinder fitted with a piston which is forced 
down by a screw, so that the gutta-percha is under 
severe pressure, The core passes out of the box at 
the opposite side to that at which it enters, the dies 
through which it makes its exit having a diameter 
equal to the outer diameter of the coating of gutta- 
percha to be put on. The wire as it issues is covered 
| by the desired coating, the gutta-percha being forced 
out with the core. The coated wire as it issues 
| from the dies passes at once into water, which sets 
| the gutta-percha hard. We have spoken above of a 
| Single core but in reality the machine deals with 
(a number of cores, these passing through the 
box side by side. The insulated cores traverse 





ja long trough well filled with water and are 


After the cores thus 


material consolidates after running from the tree. | covered have been wound on drums, the insulation 
The first process in the preparation of the gutta-|of each drum of core is tested by subjecting it to a 
percha is to chop it into small pieces by means of a! hydrostatic pressure of about four tons to the inch, 
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and passing an electric current through it whilst it 
is under pressure, in order to discover any leakage 
which may be present. The dram of covered core 
is placed for the purpose in a hydraulic cylinder 
which has been specially constructed for this purpose 
by Sir William Armstrong, and the pressure is 
obtained by one of Sir W. Armstrong's accumu- 
tators. In order to avoid the trouble which would 
be experienced in working pumps against the high 
pressure just named the accumulator is made with 
three rams arranged side by side, the two outer 
rams being larger than the centre one. In pumping 
up the accumulator the water at a pressure of about 
700 lb. per square inch is admitted to act on all the 
rams, but after the weight has been lifted the two 
outer cylinders are relieved, and the whole of the 
accumulator weight allowed to rest on the centre 
ram only, thus giving the high pressure required. 
After the core has been tested, it is passed on to 
the cable sheathing department, and during the 
whole of the subsequent covering processes which it 
there goes through, its stateof insulation is subject to 
constant observation in the cable testing room, The 
core passes successively through the core-serving 
machines, whereit is spirally served with yarn, thence 
to a tank of water in order to give the insulation a 
further test, thence to the cable machine, where it is 
covered first with steel wire, then with a compound 
of tar and pitch, which is poured on at a tempera- 
ture of 90 deg. Cent., and then with successive 
layers of yarn wound each time in opposite direc- 
tions, a layer of the pitch compound being inter- 
posed each time. The final layer of yarn is also 
covered with the tar and pitch compound. A 
stream of water is then directed over it in order to 
set the external coating. ‘The finished cable then 
passes on to the cable tanks, of which there are 
some twenty or more, and of which the largest are 
capable of holding some six hundred knots. Here 
the cable is stored until it can be discharged thence 
on board the ship which is to lay it. The cable 
storing-room is on the very edge of the wharf, so 
that the steamer can come up into the Thames 
alongside and take in her cargo direct from the 
tanks. 

For other than submarine work the insulating 
medium used is generally india-rubber. The raw 
lumps of india-rubber are washed whilst passing 
through roughened rollers, whence they emerge in 
the form of thin rough sheets and are then dried. 
These sheets are next passed through another set 
of rollers in conjunction with a compound of French 
chalk, red lead, and sulphur. By means of these 
rollers the constituents are intimately mixed and 
the material issues in a soft red mass. This is then 
rolled into a thin sheet and cut and delivered in the 
form of narrow tapes. When india-rubber is the 
insulating material used the copper wire is tinned to 
prevent oxidation. The strand of wires which 
forms the core passes from the stranding machine, 
which is a rope-making machine of the ordinary 
description, through a solution of india-rubber in 
benzole, and thence through a pipe heated exter- 
nally by steam, which dries and consolidates the 
coating of india-rubber deposited from the solution. 
For the best work a tape of pure india-rubber, which 
is a better conductor than the india-rubber com- 
pound, is wound next on the strand, but for ordi- 
nary work an extra coat is given to the strand by 
means of the benzole solution. The strand is then 

sed to another machine, where it is covered lon- 
gitudinally with the tapes of india-rubber compound 
made as described above. One of these tapes is 
fed above and the other below the wire to be 
coated; the wire and tapes are drawn past revolv- 
ing cutters, which cut-off the edges of the tapes, 
and the clean and freshly cut edges are then pressed 
together by the edges of two grooved revolving 
discs, one above and one below the strand. The 
cutting just before the pressing is important, as the 
freshly cut edges adhere firmly, which they would 
not do otherwise. The core is now spirally covered 
with calico which has been waterproofed with a 
coating of india-rubber and vegetable black, and is 
wound on to large iron reels. The next operation 
is to vulcanise the red india-rabber compound. 
The reel of core is placed in a cylindrical chamber 
which is steam-jacketted, and is raised to a tem- 
perature of from 300 deg. to 600 deg. The heat 
thus applied effects the required vulcanisation, and 
the red colour is changed to black. 

Every .bundle of steel wire which is used for cable 
covering is tested for breaking strain, elongation, 
and torsion, these tests being conducted in a room 
specially devoted to the purpose. The joining of 
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the various lengths of steel wire is \ 

performed, the ends being scarfed \ a fil 

to a scarf about 4 in. in yzth, The s 1 ends 
are bound tightly with fine iron wire and brazed by 
means of a blowpipe. A novel method of brazing 
is also used. The wires to be brazed together are 


held about 4 in. from the ends by two small vices 
which are the poles of a dynamo-electric machine. 
On passing a current, the junction of the scarfs 
only is heated, by reason of the additional resistance 
interposed by the break in the wires, and the heat 
thus generated effects the brazing. 

The cable-testing room is one of great interest to 
the practical electrician, and some considerable time 
might very profitably be spent there by the visitor. 
Sir W. Thomson’s quadrant electrometer is in con- 
stant use for testing the various cables which are 
being made. The circuits in which the various 
cables are continuously placed during the process of 
manufacture are all brought to terminals in this 
room so that they may be conveniently switched 
through the different instruments used, Each cable 
is also in connexion with a galvanometer by which 
any interruption in the circuit or the resistance 
would be indicated. In order that a current of 
considerable tension may be used for testing the 
cable, part only of it is passed through the galvano- 


meter, the remainder of it being shunted through a | 
resistance box. As the cable increases in length there | 
is used in the shunt circuit an increasing resistance, | 


the magnitude of which in relation to the length of 
cable is known, and the resistance being thus 


varied the current through the galvanometer should | 
|attainable is practically only limited by that which 
| the crucible will stand, while it is to be borne in 


be uniform and the spot of light remain always at 
the centre of the scale. 


The manufacture of cables is by no means the | 


only one carried on at Messrs. Siemens’ Works. | 1 \ t 
| crucible, the conditions of ordinary furnace heating 


The instrument room—where are made telegraphic 
and other instruments of various kinds, as also the | 
Siemens electric lamps—would take far more space 
for description than we have at command. The} 
manufactures of electrical carbons, of dynamo and 
magueto-electric machines, of insulators and other 





(For Description, see Page 391). 
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ave ace, 

The engines and machinery and other plant of 
i kinds, inclading the wood-working and 
ping machines, are all of the best types. 
Throughout the works there is electrical communi- 
cation at numerous points with the various engine- 
rooms, so that upon an emergency an engine can be 
at once stopped. ‘The general arrangement of the 
works for convenience and compactness—the whole 
standing upon seven acres of ground upon the edge 
of the Thames estuary—leaves nothing to be desired, 
and the visitors on Tuesday last could not fail to be 
gratified, as well by the interest of the various pro- 
cesses, as by the courtesy of the Messrs. Siemens 
and their officials. We should also mention that 
during the luncheon at which the visitors were 
entertained on their arrival at the works, Dr. 
Siemens gave a most interesting 
of the mode of effecting the fusion of metals by 
electricity devised by him some year and a half 
ago. In this experiment 5 lb. of steel scrap was 
placed in a crucible, through the bottom of which 
passed an electrode made up of a number of car- 
bons, this electrode being connected to the negative 
pole of adynamo machine situated in an adjacent 
building. The other pole of the dynamo machine 
was connected to a second carbon electrode so 
carried by a balanced beam that it was maintained 
within the mouth of the crucible. The material in 
the latter was thus fully exposed to the electric arc. 
Dr, Siemens has succeeded inthis way in melting 
exceedingly refractory substances, in fact, the heat 






mind that with this system of heating, the material 
which is being fused is made hotter than the 


being thus reversed. 


THE MANUFACTURE OF ORDNANCE. 
The proceedings on Wednesday were again coni- 


menced at 9.30 A.M., £0 as to have time in the 


| Colonel Maitland, Superintendent, 
| Factories, Woolwich. ‘* Onthe Application of [ron 
| and Steel to the Manufacture of Gun Carriages,” by 
| Mr. H. J. Butter, Superintendent of the Carriage 
| Department, Royal Arsenal, Woolwich. 
| Application of Solid Steel to Small Arms, Pro- 
| jectiles, and Ordnance,” by M. F. Gautier, Paris ; 
illustration | 











ttings for telegraph wires occupy also a consider- | afternoon for the members to visit the Arsenal at 


Woolwich. At the opening of the meeting the 
secretary read an invitation fromthe Brush Com- 
pany inviting the members of the Institute to 
visit their works, ‘The four papers appointed 
for that day were all read together, and the dis- 
cussion on the who'e of them was carried on 
at the same time. ‘The papers were read in the 


| order in which they were set down in the pro- 
| gramme, and were as follows: ‘‘ On the Metallurgy 


and Manufacture of Modern British Ordnance,” by 
Royal Gun 


“On the 


and ‘On the Manufacture of Projectiles,” by Mr. 
J. Davidson, of the Royal Arsenal, Woolwich. We 


| publish Mr. Davidson’s paper on page 386 of the 


present number, and we shall publish the other 
papers just mentioned in an early issue. 

The discussion was opened by Dr. Siemens, who 
remarked that he considered Colonel Maitland’s 
paper was written to evoke discussion. Le said it 
was satisfactory to learn steel that was now being 
used to such a large extent by the authorities in the 
manufacture of guns. He could, he added, hardly 
agree with Colonel Maitland in his statement that 
the absence of slow-burning block powder retarded 
the introduction of steel into the service for guns, as 
small-grained powder was notoriously much more 
violent in its explosive action, and, therefore, 
naturally demanded the use of stronger material to 
withstand with safety the violent strains it 
produced, so that it would have been even better 
to use small steel hoops for the small guns 
formerly built. If small coils of steel had been 
used it might possibly be objected that the recoil 
would not be sufficiently provided for, but this 
argument would hardly be tenable as the paper 
distinctly stated that steel had been resorted to as 
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it was light, powerful, and safe, and therefore better 
than iron for the construction of guns, It could 
also hardly be maintained that the use of pebble 
powder was a uew application, as a paper had been 
read twenty-one years ago before the [nstitution of 
Civil Engineers, fully describing Rodman’s powder, 
when the subject was very fully discusse1. Colonel 
Maitland maintained that the temperature at which 
the coils were shrunk on the guns was of small 
importance, but he considered it was one of the 
greatest possible moment. By the aid of a sketch 
on the black board Dr. Siemens illustrated his 
meaning. He said that the inside of the coil 
became chilled on its being placed rourd the 
cold gun, and that no further shrinkage took 
place, the outer metal yielding by expansion, and 
for this reason the ring did not shrink back to 
its original form. Another part of the paper, he 
said, described the manufacture of the material they 
used at the Arsenal, and he observed they used his 
own metal preferentially. The Price furnace de- 
scribed, was in reality a Siemens furnace, and 
differed ovly from his more perfect practice in 
having a retort gas producer. He showed the 
meeting a patent specification of 1863, embodying 
this arrangement, which his subsequent experience 
had led bim to abandon, and which, he said, he had 
designed before he really knew what a gas producer 
had to do. Hechallenged Colonel Maitland to show 
any difference in the Price furnace at Woolwich and 
the one described in the specification above referred 
to. These retort furnaces were, he said, slow, un- 
certain, and expensive, and he wished the depart- 
ment would make proper experiments as to the 
time and cost of working both systems, and hoped 
they would come to him if they wanted other 
furnaces designed. The one referred to in the 
paper had been put up nineteen years ago, but 
the department had not consulted him in the 
matter, as they considered themselves at liberty 
to over-ride al] patent rights. They went to 
a former draughtsman of his who had persoxal 
relations with the department, and this gentleman 
was entrusted with the design as well as the con- 
tract for the erection of the furnace, which latter 
circumstance might possibly account for its having 
been built in such an expensive manner, amongst 
other items the culvert having been made unneces- 
sarily large. At the time this furnace was erected 
he had already built several for Sir W. Armstrong, 
who highly approved of them, and when the 
Institute visited Creusét three years ago they 
had an opportunity of seeing his furnaces at 
work on the coils which were welded up under the 
large steam hammer. He had also put up similar 
furnaces for Sir J. Whitworth, and he believed 
Krupp of Essen was using them as well. The fur- 
nace was branded as a failure because it had been 
put up without his knowledge. The War Office 
subsequently wrote to him on the subject and 
informed him the furnace was unsatisfactory, and in 
reply he informed them it had been built without 
proper ventilation and could not be altered without 
being comyletely pulled down. They then directed 
him to prepare plans and estimates for its recon- 
struction, but up to the present day these had never 
been carried out. He considered the question of 
patent rights between the Government and in- 
ventors should be thorougly examined into, as if the 
Government bad come to him in the first place they 


would have had a good furnace besides saving 20,000/. | 


to 30,000/.,, a sum which he estimated also repre- 
sented his own loss in the matter, as the failure of 
this furnace had stood very greatly in his way. 
Another subject on which he said he also felt much 
aggrieved was that of hydraulic compressors men- 
tioned in Mr. Butter’s paper, where it was stated 
that this system was entirely worked out in all its 
various features in the Carriage Department. He 
had been consulted by the War Ottice on the 
subject of checking recoil in heavy guns, and elec- 
tricity was suggested to him as a suitable means for 
this purpose, This proposal he rejected, and in- 
formed the department that a hydraulic brake 
would be much more effectual, his suggestion being 
at first acknowledged but subsequently ignored, 
and up to the present time he had not even had the 
satisfaction of receiving their thanks for it. 

Sir Ilenry Bessemer, who spoke next, observed 
that Colonel Maitland in his paper had drawn a veil 
over the period between the abandonment of cast 
iron and the adoption of wrought iron for the manu- 
facture of guns. During the Russian war his atten- 
tion was drawn to the subject of artillery, and he 
wished to impart rotary motion to the shot fired 





from smooth-bore guns without refiling them. He 
experimented successfully in this direction with a 
60-lb. gun, and brought the results to the notice of 
the authorities, who ridiculed his experiments, 
which were however repeated with the greatest 
success before the late Emperor of the French. 
He was at that time convinced that some stronger 
material than cast iron was requ'site for producing 
heavy guns, and in the beginning of 1855 he 
patented the process of melting blister steel, 
a result in which he failed, being unable to produce 
the necessary temperature, the Siemens furnace not 
being invented in those days. He subsequently 
patented an arrangement of employing a number of 
crucibles in one furnace, tapping them from their 
bottoms, and running the whole of the metal into 
one mould, which project he also brought to the 
knowledge of the Woolwich authorities. From 
January till October of 1855, he was making labora- 
tory experiments on making small quantities of 
steel from 10 lb. to 12 )b. weight in a vessel by 
blowing air through it by means of a movable 
blowpipe. Colonel Wilmot, who was then at the 
head of the Woolwich factories, was both delighted 
and surprised with the metal he produced, and 
rendered him all possible facilities and as-istance 
in the matter. Professor Abel also aided him 
by carrying out the necessary chemical analyses, and 
the testing machine, rolling mills, and steam ham- 
mers were freely placed at his disposal. Sir Henry 
then exhibited the first bar of his metal which had 
been rolled at Woolwich twenty-seven years ago, 
some similar stecl having been tested for welding 
by being cut up, heated, and piled under a hammer. 
After this he commenced working on a larger scale, 
although he himself at the time entertained doubts 
as to the results, fearing that the temperature would 
not be sufficiently high without the addition of 
other heat than that evolved by forcing air 
through the iron, As he was unable to obtain 
the introduction of his process into Sheffield, 
he bought ground and established works of his 
own there. He then read extracts from the 
paper he read in 1860 before the Institution of Civil 
Engineers, for which he had been awarded the 
Telford gold medal, and quoted Colonel Wilmot’s 
remarks during the discussion on that paper, point- 
ing at the same time to some cylinders made of his 
metal, which were exhibited on the Council table, 
and which had been flattened down under a steam 
hammer. Colonel Wilmot was then so satisfied with 
the process that he (Sir H. Bessemer) was invited to 
Woolwich to make measurements, plans, and an esti- 
mate for the erection of p!ant on his system. As he 
was given to understand the matter would be settled 
immediately, he was surprised at not receiving any 
answer to his offer for more than ten days, and on 
going to Woolwich to learn the cause of this delay, 
he was informed that Colonel Wilmot had been 
superseded. He subsequently saw Mr. Sidney 
Herbert and explained his invention to him, show- 
ing him how particnlarly suitable it was for the 
manufacture of large mortars. Mr. Herbert informed 
him this was so technical a matter he could not 
deal with it himself without consulting others, and 
on again seeing him a week later, he told him he 
had consulted Sir William Armstrong on the subject, 
who said that steel was useless for the manufacture 
of guns, He, therefore, did not get the contract 
for erecting the proposed plant, but as business in 
other directions was then too good he left the 
| Woolwich authorities alone. When the soiled iron 
| guns were first used the inside was found to 
|crack, so they had recourse to lining tubes. The 
iron breech screws and subsequently the breech- 
| blocks were found to be giving way under the 
heavy strains to which they were subjected, and had 
|to be replaced by steel. Ie was not surprised at 
| Colonel Maitland’s silence as to the period between 
| the abandonment of cast iron and the adoption of 
| wrought iron for the manufacture of guns, as he 
knew his name must not be mentioned at Wool- 
wich, nor had it been introduced into the paper 
although the names of others had been brought 
prominently forward. 

Colonel Maitland, in replying to the discussion, 
said his paper had been written as a description of 
what the members would see at Woolwich in the 
afternoon, and not with the object of apportioning 
the merits of differentinventors, Both Dr. Siemens 
and Sir Henry Bessemer had said the use of steel 
should have been introduced into Woolwich many 
years ago, but he must remind the meeting that 
even amongst their own body there were many who 
hesitated to apply it when it was first introduced, as 




















at that time they had not very much confidence in 


it. Economy was also a matter t> be borne in 
mind, the prices of early guns made by Krupp 
in steel being 240/., those turned ont at Woolwich 
120/., and those supplied by Sir William Armstrong 
160/. perton. He did not know anything about the 
Siemens furnace put up at Woolwich, as all that 
had been referred to in the discussion had taken 
place before he went there. He bore high testimony 
to the value of Dr. Siemens’ furnaces, and remarked 
on their very extended use. Ife said he hoped the 
Government would pay suitable royalties for any 
inventions they availed themselves of, and con- 
cluded by stating that he had not the least wish to 
detract in any way from the great merit due to Sir 
Henry Bessemer, 


Visir TO Wootwicu ARSENAL. 


The meeting then adjourned until the following 
day, and the members were entertained at luncheon 
at the Westminster Palace Hotel by the Local 
Reception Committee, after which they were taken 
to Woolwich by special train to go over the Arsenal, 
The details of the manufacture of ordnance and pro- 
jectiles are fully described in the papers read by 
Colonel Maitland, Mr. Butter, and Mr. Davidson, 
the latter of which we publish in extenso this week, 
and the others of which we propose to publish in 
an early number. Under these circumstances it 
would be but a waste of space to attempt to describe 
the portions of the Arsenal visited by the members 
on Wedoesday last. We may say, however, that 
under the guidance of Colonel Maitland they were 
shown all that the limited time available permitted. 
Excellent arrangements had been made, and they 
were enabled to witness the coiling of a bar Yin. by 
Sin. to form part of the breech-piece of one of the 
new 43-ton breechloading guns, this bar being 85 ft. 
long, and weighing 85 cwt. The welding of the 
muzzle end of the coil (weighing 11 tons 14 cwt.) for 
asimilar gun under the 40-ton hammer was also 
witnessed, as well as the welding of a smaller stee! 
coil under a lighter hammer. Mr. Price’s open- 
hearth retort furnace was also examined, as well as 
a number of the ingots cast from it, these ingots 
being excellent; close by also a number of speci- 
mens of steel forgings were exhibited, amongst these 
was the leading screw for a boring machine, this 
forging being 54 ft. long by about 6 in. in diameter, 
and being drawn down direct from a single ingot. 
Two objects of much interest which were examined 
were the burst 38-ton gun of the ‘Thunderer, and 
the companion gun which was burst at Woolwich 
experimentally. The boring mill, turneries, field- 
gun department, shell foundry, forges, and erecting 
shops of the carriage department were also duly 
examined, and the visit was altogether one of excep- 
tional interest. In the evening the annual dinner 
of the Institute was held at Willis’s Rooms, and was 
very largely attended. 

THe MANUFACTURE OF ORDNANCE. 

Yesterday morning was devoted entirely to the 
further discussion of the three papers which had 
been read on Wednesday. ‘The first speaker was 
Mr. Markham, who said that he much regretted the 
remarks which had been made by Sir H. Bessemer 
and by Dr. Siemens, as the authors of the papers 
had been good enough to come forward and read 
them before the Institution. During the last 
twenty-five years he had known the work which was 
being carried on in the laboratory, and he thought 
it was exceedingly well done, and much to the credit 
of all concerned. He looked upon Mr, Davidson 
and Mr. Greenwood, of Leeds, as mechanics of the 
very highest order, he thought that the manage- 
ment of the department at Woolwich reflected the 
greatest possible credit upon those concerned, and 
he would be glad to see other Government depart- 
ments managed with similar efficiency. He con- 
sidered that much of the bad management which 
frequently manifested itself in Government depart- 
ments was due to the frequent changes which were 
made and which could hardly be beneficial. 

Mr. Vickers, of Sheftield, who spoke next, observed 
that he did not consider the remarks of either Dr. 
Siemens or Sir H. Bessemer to be personal at all as 
concerned Colonel Maitland, but that they merely 
referred to what had been done by his predecessors. 
Reference had been made in Colonel Maitland’s 
paper to Messrs. Vickers’ steel made in Siemens 
furnaces, but it was only fair to say that these fur- 
naces had received very important additions at their 
hands, and they might properly be called either 
Siemens-Vickers or Vickers-Siemens furnaces now. 
In 1862 some 20-pounder guns made of solid steel, 
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not built up with rings, had been delivered to the 
Arsenal, and they were tested with service charges 
of both powder and shot, commencing at 20 lb. 
and increasing by additions of 20 lb, up to a total 
charge reaching 200 lb. Three of these guns burst, 
two remained uninjured and one was but slightly 
injured. In one of these guns the final expansion 
was .008 in. and the other .(125 in., but he regretted 
to say that for over ten years after that time they 
had not received any orders for their steel. He 
quite agreed with the tests made at Woolwich, but 
considered the very high tests for wrought iron to 
be perfectly useless as they could not possibly be 
carried out. 

Mr. Head, speaking next, referred to the remarks 
in Mr. Butter’s paper concerning the building-up of 
gun-carriages from plates and angle irons in pre- 
ference to making them out of one solid piece, as 
was done in German practice, and said that the 
facts given in the paper were all of very great 
importance. Oak, it was said, could be strained 
very nearly to point of rupture without the elastic 
limit being passed, and it was their great aim to 
bring steel as far as possible into a similar condi- 
tion. Bridges were toa certain extent like guns, 
and were continually subjected to a succession of 
impact strains, therefore it was of great importance 
and interest to determine the limit of elasticity. In 
a discussion which had taken place some time ago 
before the Institution of Mechanical Engineers, it 
was stated that the elastic limit in the case of mild 
stcel was as low as eight tons, and when they made 
allowance for oxidation and other unavoidable 
defects in bridges, it must be allowed that this limit 
was very nearly approached when they allowed the 
strain of five tons per square inch, which is now usual. 
He had lately asked a number of bridge builders if 
they could inform him what the elastic limit was of the 
iron with which they built their bridges, assuming such 
iron to bein accordance with Mr. Rendel’s specification 
to standa breaking strain of say 2] tons with the grain, 
18 tons across the grain, and an elongation of 10 and 
5 percent. ‘The replies received were to the effect 
that great numbers of tests had been made for 
extension, contraction, and ultimate rupture, yet 
they had not yet been able to exactly determine 
what the elastic limit was, though one said that he 
thought it to be between 10 and 10} tons. In 
order to set this important question at rest, he 
(Mr, Head) had lately caused a large number of 
test pieces to be prepared and sent to the Tees- 
side Iron Company's Works at Middlesbrough, 
where there is a very fine testing machine, and 
tests were now being made for him, but as these 
were not yet complete, it was impossible for him to 
say anything definite about the matter. 

Mr. Charles Cochrane said that he had made some 
experiments as to the elastic limit, and found that in 
Staffordshire iron it ranged from six to eight tons, 
and that with the best Yorkshire it was considerably 
lower. With regard to the specifications issued by 
many engineers, he thought they were perfectly 
incapable of being carried out, and testing and 
inspection became almost a personal matter as to 
whether the material should be accepted or rejected. 
Such breaking loads as 27 tons, which were men- 
tioned in the paper, were of course perfectly 
nonsensical, and could not be fulfilled under any 
circumstances, 

Mr. I. Lowthian Bell then remarked that Colonel 
Maitland in his paper had greatly failed as an his- 
torian, not having given at all a correct chronological 
account of what had taken place between the aban- 
donment of cast and the introduction of wrought 
iron for the manufacture of guns. He considered 
that the reputation of both Sir Henry Bessemer 
and Dr. Siemens stood on far too firm a basis to 
require any support in the defence of their systems 
of making steel. He agreed to a great extent with 
the caution displayed by the authorities at the 
Arsenal in not employing steel too extensively on 
its first introduction, and he did not quite agree 
with Sir H, Bessemer’s remarks about Sir William 
Armstrong. 

Mr. Snelus observed that Colonel Maitland’s 
paper afforded a most remarkable confirmation of 
the theory just announced by Mr. Stubbs, and sub- 
sequently verified by himself respecting the impuri- 
ties to be found locally in steel ingots. They were 
informed in the paper that when an ingot was cast, 
it was most carefully covered up with cinders, in 
order to make it cool slowly, which would make an 
interchange of elements possible. ‘The top being 
honeycombed and the bottom solid, at the Arsenal 
they always wisely took the precaution to use the 





bottom at the breech end of the gun. If the tests 
carried out on steel made for rails or for ship plates 
showed such irregular results as those stated by 
Colonel Maitland in his Table, he was sure they 
would cause a rejection of the steel, it being shown 
by these tests that slabs cut from the top gave 
an extension of 17 per cent. and from the bottom 


of 23 per cent. before the steel was hardened, while | 


with some pieces of tempered steel the results were 
that a slab from the top had a tensile strength of 
57 tons per square inch, with 9 per cent. extension, 
while one from the breech end failed with a strain 
of 47 tons with 14 per cent. extension. He very much 
doubted if it were really safe to use metal in guns 
which showed such a very low extension as 9 per 
cent. Sir Joseph Whitworth’s steel was different, 
having been subjected to powerful compression, 
which very much changed its nature: 

Mr. Joseph Whitley remarked that they would 
naturally get the top of an ingot much more porous 
than the base, and that in order to get the whole ingot 
solid they should be enabled entirely to get rid of 
the gas evolved, which up to the present had not been 
accomplished. When what were called blow-holes 
in ingots were once formed they could not possibly 
be removed by any amount of rolling, and were 
always manifested when the specimen was put into 
a testing machine. Some twenty years ago he had 
manufactured tyres, and succeeded in making them 
perfectly solid by having no top and no bottom to 
the ingot; the moulds in which the tyres were cast 
were made to revolve at a speed of 2000 ft. per 
minute, and he had by this means obtained perfectly 
solid steel. 

Mr. Daniel Adamson said that he considered Mr. 
Markham was in error in praising the work he had 
seen down at Woolwich, as he considered the 
functions of the Institute were purely technical, 
and facts not opinions should be recorded. Both 
Dr. Siemens and Sir Henry Bessemer were perfectly 
justified in complaining as they did of the treatment 
which they had received from the Woolwich 
authorities, and Sir Henry was quite right in call- 
ing their attention at the early period he did to the 
beautiful material he was at that time able to pro- 
duce; he (Mr. Adamson) had himself seen, and had 
confidence in, what Sir Henry Bessemer was at 
that time producing at his works in Sheffield. When 
the steel was not as uniform as could be desired he 
always felt that the shortcoming lay rather with the 
men than with the process, and that something 
must be wrong in materials or manipulation to pro- 
duce unfavourable results. In 1858, even, they were 
enabled to‘obtain steel which was moderately uniform 
in quality, and about that time Sir John Brown read 
a paper on the subject in Sheffield in which it was 
allowed that they had attained this desirable end. 
Many pe he believed were governed by what 
he might call popular fashion, and he thought that oil 
tempering was one of this kind, and a very injurious 
one too, Professor Akermann, last year at Diissel- 
dorf, and M. Tchernoff, had told them lately much 
about hardening in oil. He himself totally doubted 
its efficacy, and thought it could not give uni- 
formly good results. He had made some experiments 
which proved that it was davgerous with some 
kinds of steel, as the outside became cool, while 
the inside retained its heat, and by this means an 
exceedingly large amount of work was put on the 
steel in the shortest possible time under the most 
unfavourable conditions. He quite thought the 
Government should use only the best qualities of 
steel in producing the best and most reliable 
guns. Ductility he considered of very much greater 


importance than ultimate strength, and he remarked | 


how extension decreased as the metals became 
stronger. The whole of the Woolwich test-pieces 
he considered too small, being in fact mere toys, 
and showed that the material would stand greater 
strains than really was the case, owing to the short 
length and shoulder form given to the test-piece 
in order to enable it to be used in the testing machine. 
All pure classes of metal took a very early perma- 
nent set, the higher permanent set being reached 
by metal which was not so pure; as much as 60 
tons per square inch breaking strain had been 
obtained from some metal which had hardly any 
elasticity. Some Whitworth metal had been made 
having a breaking strain of 80 tons which gave 
very little elongation, Purity of metal either in 
iron or steel was always accompanied by great 
elongation, but this elongation was naturally dis- 
turbed to some extent by the existence of the 
cinder in iron, In the coil which they had yester- 
day seen at Woolwich, the maximum breaking 





Strain with the grain was 22 tons, that against the 
grain being only 12 tons, and he certainly thought the 
building up a gun with a steel inner tube and rings 
made from such metal was very like covering the steel 
tube directly with ‘‘shoddy” and ‘‘ Dewsbury.” 
One feature which he considered specially dangerous 
in the way in which guns were now made was the 
sudden reduction made by the termination of the 
coils where they overlapped one another. It was 
perfectly impossible that the expansion curve of the 
gas produced by the combustion of the powder 
could in any way follow the irregularities of the 
present guns, ‘The powder in many cases was not 
entirely consumed, the large cubes now used 
being merely ignited on their surfaces, and after- 
wards many of them were extinguished by the 
great pressure of the carbonic acid gas generated 
in the gun; after firing, much of the powder was 
actually found lying on the ground below the mouth 
of the gun, He thought that both Siemens and 
Bessemer steel would be much improved by solidifi- 
cation by pressure, and that it would be made much 
more uniform by the use of the agitator described 
in Mr. Allen’s paper. He then said he had a very 
high opinion of the steel produced by Sir Joseph 
Whitworth and considered that it was specially 
applicable to the manufacture of shells. As steel 
cost less than the best qualities of iron he wanted 
to know why the Government still persisted in using 
iron, and if it were justified in that course. He had 
made more than 70,000 tests of steel and 20,000 
tests of iron, and looked on iron as a dangerous and 
treacherous metal to use. In conclusion, he ex- 
pressed a wish that copies of papers should be dis- 
tributed before being read, in order that members 
should be better prepared to discuss them, 

Mr, E, A. Cowper said he had made a large 
number of experiments on the elastic limits of 
wrought iron with an extensometer and found that 
in bridge links it took place at about eight tons per 
square inch, With regard to the specifications 
prepared by civil engineers, and notably those in 
Great George-street, there was often very much 
which was quite absurd. He had lately seen one 
for some gas and water pipes, in which it was laid 
down they were to be of cold blast iron, a condition 
which it was needless to say had not been carried 
out. When it was specified that ordinary Stafford- 
shire iron was to be capable of bearing 22 tons per 
square inch, it must be remembered that a liberal 
discount had to be allowed off this amount. He 
knew as a personal fact that Sir Henry Bessemer 
had offered them some of his metal at a very 
early period of its manufacture and that they had 
rejected it. At first the naval authorities had also 
declined to use steel, but now they had taken to it 
most heartily, and were using it in large quantities, 
both for the construction of vessels and of boilers, 
aud he hoped the Woolwich people would use it as 
extensively, now that they had at last commenced, 
In the early days of steel they had had a 3-in, gun 
made at Woolwich, and fired four shots out of it 
without bursting it ; they then loaded it with a piece 
of 3-in, shaft and fired it, when the gun cracked, 
recoiling heavily at the same time. He said he 
greatly approved of Mr. Allen’s agitator, and was 
sure it would prove most valuable in enabling solid 
steel castings to be made, a point which was now one 
very great importance. 

M. Gautier remarked that he did not consider Sir 
Joseph Whitworth’s process of compressing steel 
produced so much effect as desired, because if the 
compression took place to any great extent, there 
must naturally be an increase in the specific 
gravity which at present it was known did not 
exist. With regard to the boring out of the guns, 
he said, in England the whole of the ceutre was cut 
away, while in France only an annulus was re- 
moved, leaving a solid core in the middle. He then 
referred to the production of chilled shot, and spoke 
of one form of Siemens’ furnace used for that 
purpose in France. Dr. Siemens then rose to make 
one or two remarks in explanation. He said he 
hoped his observations of yesterday would not 
be looked upon as personal, either towards Colonel 
Maitland or any of the other oflicers of the Arsenal. 
The only fault he had to find with Colonel Mait- 
land’s paper was that it was incorrect historically. 
What he wanted to attack was the system, and not 
individuals, If it was distinctly understood the 
Government did not recognise the rights of patentees, 
then of course inventors had no right to complain, 
but he looked on a patentee as the guardian of his 
invention in its infancy, and he considered the 
Government did him a very great injustice if they 
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used that invention in an improper manner, and so 
brought discredit on it, Professor Jordan said he 
did not wish to enter into any comparison between 
the English and French systems of ordnance manu- 
facture. In France the manufacture of guns for the 
army and for the navy was kept perfectly distinct, 
and this system had the advantage of keeping up 
a certain amount of healthy rivalry between the two 
departments. He quite remembered the trials 
referred to by Sir Henry Bessemer, which were 
carried out by order of the late Emperor of the 
French. During the siege of Paris they had made 
some breechloading guns of Bessemer steel. Many 
of the guns now used in the army were manu- 
factured by private firms. In some former navy 
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guns, cast iron was used, strengthened with coils 
shrunk on outside, and this cast iron was of a most | 
exceptionally good quality, the breaking strain 
being as high as 15 and 16 tons per square inch. | 
Mr. Wood referred to some tests which had been 
made for him by Professor Kennedy, of iron and steel 
rolled into girders ; the iron had a breaking load of 18 | 
tons with the grain and 15 tons across the grain, | 
some of it, however, giving way with as low a strain 
as 8 tons, Steel rolled into girders of the same | 

| 





section carried 47 tons with the grain and 48 tons 
across the grain. 

Mr. Butter, in his reply to the discussion on his | 
perer, said Dr. Siemens was perfectly correct in 

is statement as to his having suggested the use 
of the hydraulic compressor, but what he had 
stated in his paper was that the necessary details 
for the apparatus were worked out in the depart- 
ment into a practical shape. He would, how- 
ever, inform Dr. Siemens of a fact of which he 
was probably not aware before, and that was that 
shortly before Dr. Siemens had made his suggestion 
to them, they had received exactly the same proposi- 
tion from a Mr. Munroe, of Devonport. He said 
the specifications they now issued only contained | 
conditions which could fairly be worked, and 
all the conditions they now laid down had to 
be fully carried out. ‘They had adopted the 
building-up system for gun carriages in prefer. | 
ence to making them out of solid bars as was done 
in Germany, because they thereby attained a very 
much higher elastic limit; one of the carriages on 
their system having stood over 2000 rounds without 
being injured, while one on the German system had | 
taken a parmanent set of 2 in. after the sixth round. | 
When they first commenced the use of steel, they 
carried out a large number of experiments at Mr. 
Kirkaldy’s, and nearly drove him mad by insist- | 
ing on ascertaining where the permanent set com- 
menced, a matter which naturally occupied a 
great deal of time, so that Mr. Kirkaldy came 
to the conclusion he had made a remarkably;bad 
bargain with the authorities in this matter. ‘Chey 
aimed to get the same proportion of elastic limit 
in their steel structures as was found in oak, 
where that limit almost coincided with the point of 
rupture. With regard to rivets they had found 
B BB Staffordshire to be the most suitable to their 
requirements as long as they used iron only, but 
they had now found Siemens steel to be fully 20 per 
cent. stronger than the iron, besides having the 
important advantage of not being so easily spoiled 
by overheating as iron, and they also observed that 
the lower the quality of the iron the more it 
deteriorated by overheating. Steel rivets would 
not do if rivetted over cold, they must be rivetted | 
hot. At present almost three-fourths of all the| 
material they used was iron, and one - fourth | 


steel; in field gun-carriages, where weight was of | 
importance, they always used steel, but in goed 
gun carriages, where they did not care about 
weight, they used wrought iron. He referred to a | 
cairiage axle shown in one of the diagrams, and of | 
which a specimen was placed in the lobby of the 
meeting-room, which was an exceedingly difficult 
forging, being very thin in the middle with thick 
heavy ends; such a forging, if made in best York- 
shire iron, would most probably break owing to the 
jar, but with Siemens steel they had not had a 
single fracture, although they had been most 
severely tested by travelling over very rough 
ground at Dartmoor. In reply to a question by 
Mr. Head, he said they had used exactly the same 
qualities of iron when testing the relative advantages 
of using built-up and solid-sided gun-carriages. 

Mr. ‘Thomas, in replying to the remarks made on 
his paper, said Mr. Bell and Mr. E. Riley were both 
correct in the statements they had made; the 
following were the apalyses of the rails referred to 
by Mr, Bell : 








we 





a c|a.]/s8. | B 
Acid process 0.434 0.065 | 0.091 0.053 
Basic process ... .. | 0.451 0.094 | 0.095 0.053 
Sheffield .-| 0.338 | 0.055 | 0.090 0.056 
Acid { Dartington ...| 0.457 0.047 | 0.057 0.047 
Bolckow & Vaughan | 0.521 | 0.083 | 0.107 0.053 


Mr. Riley had spoken of steel made on the Conti- 
nent which was very much purer, particularly in the 
matter of silicon. Messrs. Bolckow, Vaughan, and 
Co., for economical reasons, purposely introduced a 
small quantity of silicon, which was not any dis- 
advantage when the steel was used for rails. He 
said he had had several semi-private inquiries about 
the cost of the process, but had specially omitted 
introducing that question into his paper from 
motives of expediency and decency, as he considered 
it was’much better for his readers to judge for 
themselves from the facts mentioned in the paper. 

The President then proposed cordial votes of 
thanks to the authors of the papers, which were 
warmly seconded, as well as to the Lord Mayor for 
the hospitable manner in which he had entertained 
the Institute, and also to the War Office and South 
Kensington authorities for the facilities they had 
given them for seeing the establishments at 
Woolwich and Enfield, and for holding the Con- 
versazione, ‘Ihe Local Reception Committee, 
the South-Eastern, the Brighton, and the Great- 
Eastern Railways were also accorded votes of 
thanks for the parts they had taken in making the 
meeting so successful, 


EXCURSION TO ENFIELD FACTORY AND THE GREAT 
Eastern RatLway Works. 
Yesterday afternoon was devoted to a visit to 
the Royal Small Arms Factory at Enfield Lock, the 
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the Great Eastern Railway Company were open for 
inspection. The time at which we go to press 
prevents us from dealing with these excursions in 
our present issue. In the evening the members 
were entertained by the Local Reception Committee 
at a conversazione at the South Kensington Museum, 
ladies being also invited. 


Tue Newnaven Harsour Works. 

To-day (Friday), the members are to make an 
excursion to Newhaven and Brighton, leaving Lon- 
don by a special train from the Victoria Station, at 
9 A.M. We have in another article in the present 
issue (on page 373 ante,) given some particulars of 
the chief features of the locomotives on the London, 
Brighton, and South Coast line, and have directed 
attention to certain points deserving the special 
attention of visitors to the Brighton works, and we 
may here speak in a similar way of the works to be 
seen at Newhaven, which will be visited en route to 
Brighton. ‘The important works now being carried 
out for the improvement of the Port of New- 
haven, are being executed under the direction of 
Mr. F. D. Bannister, the engineer to the London, 
Brighton, and South Coast Railway Company, and 

| we give above a plan which will aid in explaining 
their general nature. From Barrow Head, west- 
ward of the harbour, a breakwater 1000 yards 
in length is being run out, and of this length 
about 300 yards are completed. This _break- 
water, which is entirely of concrete, is founded 
on bags of concrete weighing 100 tons each, 
|and Mr. Bannister has kindly arranged for the 
| deposition of one of these bags to be shown to 
| the members in the course of their visit to-day. ‘I'he 


| two entrance piers are also to be extended, and the 


|entrance widened from 150ft. to 200ft., while a 
|new wharf or quay is to be constructed between 


members being conveyed by special train from Liver- | Mill Creek and the eastern entrance pier, an addi- 


pool-street, and this train stopping en route at Strat- 
ford, where the locomotive and carriage works of 


| tional quay space about 600 yards in length being 
thus gained, Opposite this quay the harbour is to 
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be widened and deepened to 12 ft. at low water 
spring tides, Another feature of the improvement 
is the construction of sea walls of concrete, extend- 
ing, as shown in the plan, from Catt’s Head on the 
east to the breakwater on the west; while on the 
marsh land between the harbour and Catt’s Tide 
Mill there is being constructed a dock with a water 
area of 24 acres and about a mile of quays, this dock 
being furnished with an entrance lock and gate. 
Finally, the whole of the existing harbour is being 
dredged to a uniform depth of 6 ft. at low water 
spring tides, while thé entrance and new portion up 
to Mill Creek are being made 12ft. deep. The 
space outside, protected by the breakwater, is also | 
being dredged to a depth of from 12 ft. to 18 ft. at | 
low water spring tides. The dredging is being 
done by a powerful hopper dredger constructed by 
Messrs, Simons and Co., of Renfrew, this dredger | 
being capable of carrying out to sea a load of 500 | 
tons of spoil per trip. Altogether the Newhaven | 
Harbour Works are of much interest and importance | 
and we shall have more to say about them next | 
week, 











Tue Exectric LiguT IN CHESTERFIELD.—Experi- 
ments commencing on Saturday night and continued this 
week, have been made in the market-place, Chesterfield, and 
surroundirg streets, for the purpose of ascertaining whether 
the electric light cannot be advantageously used for public 
lighting. The experiment is being carried out by Messrs. 
Hammond and Co. with the Brush system of electric 
light. The engine and dynamo machine are placed in the 


old theatre, and with these the eight lamps used for the | 
experiments are connected in the usual manner. So far | 


the lighting has given the greatest satisfaction to the 
Chesterfield Corporatiou. 
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ON THE MANUFACTURE OF PROJEC- 
TILES.® 
By Mr. J. Davrpson, Woolwich Arsenal. 

In the following paper an attempt has been made to 
point out the main features of the manufacture of projec- 
tiles inthe Royal Laboratory, but it must not be considered 
as one of an exhaustive character. 

During the years 1854, 1855, and 1856 (the period now 
known as the Russian or Crimean War time}, great dif- 
ficulty was experienced in obtaining the requisite supplies 
of projectiles to meet the heavy demands consequent on 
that emergency ; and although every available means were 
adopted, and almost every private firm induced to accept 
orders for supplies, it was clearly shown that the numbers 
required could not be obtained in the prescribed time. 

The War Department, or at that time the ‘“‘ Board of 
Ordnance,”’ appointed a committee of Officers belonging to 
the Arsenal to consider the advisability of establishing a 
foundry for the manufactute of projectiles to meet the 
requirements of both army and navy. 

The deliberations of that committee resulted in the 
establishment of an experimental foundry, in which two 
small cupolas were erected ; and it was not long before 
the introduction of moulding ‘machines was suggested, 
with the view of securing a large output in numbers, and 
at the same time reducing the amount of skilled labour and 
the cost of prodaction to a minimum. 

Machinery of this description was not then in existence, 
and an inquiry led to the firms of Messrs. Fairbairn, Green- 
wood, and Batley, of Leeds, and Messrs. Higgins and Co., 
of Manchester, submitting designs of machines for the 
purpose. 

The principle of removing the pattern or lowering it 
through a fixed plate was in both cases adopted, but the 
method submitted by Messrs. Fairbairn, Greenwood, and 
Batley proving the most effective, was, and has since been, 
almost wholly in use, the modification of a ‘‘screw’’ in 
place of ‘‘ rack and pinion’’ having to be used for the larger 
natures of projectiles. (See Fig 1 on preceding page.) 

The core-box machines consist of two halves, forming 
the desired shape of core, and these were made to recede 
and face each other by means of aright and left-handed 
screw. (See Fig. 2.) 

Actual operations may be said to have commenced with 
eight moulding machines and the necessary core macbines, 
spindles, &c., supplied by the firm of Messrs. Fairbairn, 
Greenwood, and Batley. 

The ordinary labourer, directed by skilled foremen, was 
trained into the work, and, with the necessary time and 
perseverance, came excellent results. Indeed, so marked 
was the success obtained in this small foundry, that it was 
decided to erect the foundry to which this paper especially 
applies, and which was designed to give an out-turn of 600 

tons per week; the Gin. spherical projectiles being the 
mean taken to estimate the extent of space required. 

The foundry having been supplied with its complement 
of machinery and put into actual working order in the 
financial year 1858—59, its capabilities were shown by an 
average output of 500 tons per week for the whole of that 
year. 

. It may appear strange now, but the greatest difficulty 
was experienced at that time in getting men capable of 
being trained to the various branches of work, from the 
cupola to the casting. 

It may be that the then regalations of the Department 
acted as a deterrent, the rules being stricter than those 
usually in force in private firms. Moreover, the project 
was both novel, and sothoroughly foreign to what pre- 
viously existed, that some men were afraid of undertaking 
the work. It is needless to add that thereis no longer 
any difficulty of this kind, and itis possible to find men 
both proficient and skilful in all the various operations. 

The iron used for spherical projectiles was almost wholly 
composed of Scotch brands, the exception being a small 
quantity of Welsh for mixifig with the former; this was 
found beneficial in cases where special natures of projec- 
tiles were being manufactured, notably the diaphragm 
shrapnel shells. 

It may now be mentioned that, in view of an impending 
change, the production of the foundry for the following 
year, 1859 60, was reduced from 500 tons to 200 tons per 
week. 

In the year 1860 came the introduction of the Armstrong 
breechloading gun, and a consequent change of the form of 
projectile. 

The supply by the Elswick firm of projectiles as well as 
guns may be said to have virtually (for the time) stopped 
the manufacture of all spherical work with us ; but it was 
seen that in most cases, a slight modification or alteration 
of our existing machines would place us in a condition to 
proceed with the class of projectiles called for, and it was 
deemed neeessary that this be done as far as_ possible. 
(See Fig. 5.) These alterations to the machines have 
enabled the foundry to meet all the succeeding changes up 
to the present time, i e., so far as the moulding process is 
concerned. 

We have now to bring you to the introduction of chilled 
projectiles in the year 1866. The object of chilling, it is 
almost needless to say, is to insure penetration, and more 
especially the penetration of armour plates. 

In our first efforts in this direction, we arranged to cast 
the whole of the projectiles in an iron mould, but the 
results of the firing against armour plates proved the 
weakness rather than the strength of such a projectile, 
and the ‘‘entire chill’’ system was superseded by that 
which is now in use, viz., an iron-chilled point with sand- 
mould body. 

The difficulty of quickly drilling the holes to take the 
studs in these shells led to their being formed in the 
mould, and this, I need scarcely add, involved a complica- 
tion in the pattern, as mechanism was required to make 
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the impression to receive the stud core, and at the same 
time provide the means of relieving the pattern as a whole. 

We are now enabled successfully to accomplish this by a 
mechanism that affords little, if any, trouble, and the 
‘“‘ drawing in” of the band, where required, is carried out 
in the same way. 

The chill was, however, at this time made in one piece, 
and a ‘‘chill’’ involved considerable trouble and expense. 
It was found necessary to turn it out to the proper curve 
form, leaving a clean surface. It was not unusual to find, 
where every precaution had not been observed, that the 
first cast would destroy it; and even with all the care 
possible, the life of a chill under these conditions was of 
short duration, a successful chill only standing from ten 
to fifteen casts before requiring renewal. It was felt that 
this expense must be reduced, and a proposal was made to 
bore the existing chills out sufficiently large to accept a 
lining. This proving a great success, the casting of the 
linings became a matter of interest. 

The moulding and casting of the linings are now 
executed with metal-turned patterns and every degree of 
care. The interior of the lining is not turned, as was the 
case in the solid chill, but left with the skin of the cast- 


ing on. 

In order that the head of the projectile may be perfectly 
concentric with the recess in the body of the chill, which 
receives the body’part of the moulding. box, the exterior of 
the lining is turned to fit exactly the body of the chill. 
We have thus insured two great advantages, viz.: (See 
Fig. 6.) 

1. The casting being light, we are enabled to get a much 
closer texture of iron in the lining than could be expected 
in the larger mass of the chill. 

2. Having the mould skin retained, we are enabled to 
get from forty to sixty casts out of the same chill; and 
when the chills are worn out, they are easily and quickly 
replaced. 

The introduction of the lining, however, presented a 
difficulty which, although since entirely overcome, is still 
of such importance as to deserve a passing notice. While 
aiming at keeping the point and body of the projectile 
mould perfectly concentric, the line formed between the 
chill and lining by virtue of unequal expansion and con- 
traction gave room to particles of sand becoming imbedded 
between, and a repetition of this evil, besides causing the 
point to be eccentric, resulted in the destruction of the 








lining, either by altering its form or more generally 
breaking it. Altogether, it will be seen that a slight 
inclinativn or slope given to the onter lip of the lining acts 
in such a manner as to throw any sand to the surface or 
face of the sand mould without affecting either chill or 
mould. 

It is now proposed to supersede the studded projectile by 
one which shall be rotated by what is termed a *‘ studded 
gas check.’’ The studs forma weak point in any projectile, 
more especially so in one intended for armour piercing. 
The proposed shell will be cast with a peculiarly serrated 
base, which will do duty by sustaining the gas check, which 
in its turn will be called upon to do the duty previously 
done by the studs. (See Figs. 7 to 10.) 

Experiments are also now being made with breechload - 
ing guns. 

The rotation of the projectiles is effected by means of 
copper, which encompasses the rear end and covers a 
certain area of the base. 

The demands for stronger and in every way superior 
projectiles led to the better brands of Welsh iron supersed- 
ing the Scotch brands, and for some time Welsh iron was 
wholly used in our manufacture. 

It was seen, however, that this almost entire dependence 
upon one field for iron was at the best injudicions, and the 
prices rising to a most abnormal figure, it was resolved to 
carry out a series of experiments with varied and different 
mixtures. 

The results of the above experiments have decided this 
question, and it may be said that from 25 to 35 per cent. of 
our out-turn is the most we now use of Welsh iron. The 
remainder is made up of old guns, old shell, and the scrap 
produced in manufacture ; a very ordinary mixture being — 


Per cent. 
Welsh iron me oe ove one eco 30 
Old spherical shell... wee ; eee 30 
Old guns... ooo a , 20 
Scrap... ea eve ove eee 2 
100 


Although we succeed in zetting Welsh iron of as uniform 
a character as is practicable, it is still necessary to make a 
selection suitable for the work in hand, and as each class 
and size of projectile demands iis own peculiar degree of 
hardness, it becomes necessary to manipulate the iron 
mixture with the greatest care. 

It may be assumed that no two old guns are alike ; in 
fact, itis known that the extremes of hard and soft iron 
are occasionally met with, and with regard to old shell of 
doubtful date of manufacture, the same observation may 
be applied. 

We are thus compelled, before drifting too far with 
scrap, to run quantities of iron into pig, as the best means 
of arriving by observation and selection at the true nature 
of the materials we have for the time to deal with and make 
use of. Every pig is broken into quarters, and selection 
is made in conjunction with the new iron and scrap to be 
mixed. 

Althongh the production of the foundry has been hinted 
at ulready, it is right to mention that there are eight large 
furnaces, each capable of melting (according to size) from 
five to ten tons per hour. 

We have also two smaller furnaces for special and light 
work. 

The former are supplied with blast from a 4-ft. ‘ Lloyds’ 
fan,’’ supplemented when necessary with a smal! blowing 





engine, 





The smaller furnaces are connected with a ‘“‘ Roots 
blower,” and each farnace is capable of melting from 20 to 
25 tons per day. 

The iron is all raised to the furnace stage by hydraulic 
lifts, in loads of 10 cwt. each, and the descent of the iron 
lift and empty truck acts as the motor for raising sufficient 
coke to melt the iron. 

The furnaces are worked daily and alternately ; and 
being lined with gannister, all petty repairs are carried out 
on their respective idle days. Although they may be made 
to their largest working diameter of 4ft. 6in., they are all 
regulated in size according to their daily work, as in 
insuring the greatest uniformity in casting we seek to 
keep the furnace also in as uniform a condition ag 
possible. 

When it is known that large quantities of projectiles are 
cast to very small limits in diameter (;45 in.), and that in 
weight, length, &c., there is an equal vigilance displayed, 
it will be seen that it is only by the greatest care we can 
hope to give the best results. Indeed, in chilled projectiles, 
the weight is the most reliable measure of their hardness 
which we have to guide us ; and for all shells the limits are 
fixed at } per cent. above and below a fixed weight. 











I ASS 
All chilled projectiles without exception are, after 
trimming, ground to the limits of diameter, this being 
found the cheapest and most expeditious, if not the only 
means of furnishing the quantities required for the service. 
The largest output of spherical shells of all sizes in one 
year (1859-60) was 1,937,000, or nearly two millions; and 
the weight of iron consumed in their manufacture, irrespec- 
tive of that melted for pig, &c., was nearly 20,000 tons. 

Since the introduction of elongated projectiles, this quan- 
tity and amount has never been required; indeed, only 
such an exc»ptional period as the above could have necessi- 
tated such a demand; for it will be remembered we were 
entirely without stock of any kind, and wholly dependent 
on outside aid to farnish our requirements. 

Taking four ordinary years, we find that our average 
consumption of iron varies from 5000 to 8000 tons annually ; 
and that a mean of the numbers of projectiles may be taken 
at a quarter of a million. 

It is hardly necessary to point out the difference in 
number of the various natures that may be manufactured 
daily ; but as an instance, we have the largest orders gene- 
rally for the 64-pounder common shell for practice and drill 
of the regular forces and volunteers, and it is not unusual 
to turn out from 50,000 to 60,000 per year of this nature. 
This is easily accomplished by the use of four moulding 
tables, and their accessories in the way of core-boxes, &c. 

To revert to one of our smaller field projectiles, i.e., the 
9-pounder, we have an average output from each table of 
600 per week, or, say, 120 perday. For the larger pro- 
jectiles, such as the 12.5 in. of 800 Ib., and intended for the 
naval and land service gun of 38 tons, it is not expected 
that a moulding table of this size can safely be called upon 
to give more than twelve moulds per diem ; and when the 
care required and the physical labour involved are con- 
sidered, it will be seen that for two average workmen this 
isa fair day’s return. 

It may be acknowledged we feel ourselves weak in this 
particular, but I may mention that I have seen a moulding 
machine recently designed to make 11-in. projectiles; 
but, regarding all the circumstances connected with this 
machine, I have never felt justified in recommending its 
adoption. 

We are also acquainted with the various machines de- 
signed for moulding pipes in large quantities, but our 
exceeding restricted limits in both weight and dimensions, 
together with the contour of our projectiles generally, quite 
unsuits these machines for our class of work. Of course, 
an increase of our moulding tables would give a correspond- 
ing increased ontpnt, and if at any time found necessary, 
the night and day shift can be put in force. 

The consumption of coke ranges over a mean of 200 Ib. 





per ton of iron melted, and although this average is cone 
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sidered very high, we are committed to a larger consump- 
tion than otherwise by the fact that we have to “‘ stay or 
hang” the furnace to insure its uniformity as far as 
possible, and this can be done by no other means, at any 
rate not so economically. It has happened that we have 
had as many as three cupolas at work at one time, when 
the capacity of one would have been more than sufficient 
for the output in weight required ; but the various natures 
of projectiles, involving different mixtures of iron, leaves 
no other course open, and consequently entails the much 
larger than otherwise percentage to be used. 

We are also aware that the cupola may be and is objected 
to as the best means of ‘‘ fusing iron,” as it is well known 
that the mixing of coke with iron has very weighty objec- 
tions. It would, therefore, be needless on my part to 
argue this; it must suffice that our present practice has 
hitherto met all requirements, and kept full pace with the 
progress of manufacture elsewhere. 

Rifle Shell Factory.—The introduction of the Armstrong 
breechloading guns and projectiles in the year 1860 formed 
in a great measure the reason for the establishment of the 
Rifle Shell Factory. 

All Armstrong shells require to be bored, bushed, and 
turned, and it became necessary under the circumstances 
to find room for the machinery required to execute this 
portion of the work. It was therefore determined to alter 
the north division into what is now known by the above 
name. 

Some four or five years from 1860, this factory was kept 
in full and constant work in the production of this class 
of projectiles, and in sizes varying from 3in. to 7 in. in 
diameter. 

It was only after a varied series of experiments that the 
following process accomplished the coating of the cast iron 
with lead in an expeditious manner. 

The projectile was first heated in an oven to a tempera- 
ture of from 600 deg. to 700 deg., and was then quickly 
plunged into a strong solution of sal-ammoniac to remove 
any grease, and as quickly again into a bath of molten 
zine, kept ata high temperature, where it remained for 
some minutes until coated with zinc, when it would after- 
wards be dipped into a similar bath of molten lead and tin 
previous to its being removed toa mould of the proper form, 
where an alloy of hard molten lead was poured round it. 

The surfaces of the projectiles being of an irregular out- 
line, recourse was bad to ‘‘ copying lathes’’ to render them 
as perfect in form and as similar to each other as possible. 

It must be borne in mind that all through these opera- 
tions the work was designed to be done by unskilled labour, 
and from first to last this system has been retained. Piece- 
work is also adopted throughout tke whole of the opera- 
tions, the only skilled labour being that of foremen, with a 
few mechanics who keep the tools and plant generally in 
exact working condition. 

With the introduction of muzzle-loading guns again in 
the year 1865, the general production of lead-coated pro- 
jectiles practically ceased, although there is still an 
annual call for several thousands for the use of our volun- 
teers. 

The muzzle-loading projectiles of the present time are 
what are generally known as “ studded ;”’ gun-metal or 
copper studs being inserted at proper distances to suit the 
rifling of the gun. 

This change or deviation at once involved an addition to 
plant in the shape of machines to make the dovetailed holes 
for these studs, as well as machines for “ pressiag,”’ 
‘‘rifling,’’ turning, and other operations. 

In concluding this paper I would remark, as hinted at 
its commencement, that the subject is one about which 
volumes might be written, but that I have introduced those 
portions of it only which I thought would be most inter- 
esting to the gentlemen whom I have the honour to address ; 
hoping at the same time that I shall have the pleasure of 
secing them in the Arsenal at Woolwich, and have the 
opportunity of showing them the subject of this paper in 
actual operation. 

APPENDIX. 
Table of Weights of Projectiles. 


Common. | Shrapnel. | Chilled. 














R. M. L. lb. lb. lb, 
17.75 in. - 2000 
1Gin. ... 1700 1700 1700 
12.5 in.... 800 800 800 
12 in. (35 ton) ... 700 700 700 
12 in. (25 ton)... 600 600 600 
em nc ese 530 530 530 
10 in. 400 400 400 
Fi. ace eee 250 250 250 
Sim. sn ove 180 180 180 
7 in. 115 115 115 
80 pr. 80 80 
64 pr. 64 64 
40 pr. 4) 40 
25 pr. as 25 25 
16 pr. 16 16 
13 pr. 13 13 
9 pr. 9 9 
i “eo Pr 7 7 
7 pr. (400-Ib. gup) .. | 7 7 
8 in. (howitzer) “i 180 
7 in. double re 160 
7 pr. double ree 14 
6.3 in. (howitzer) ool 64 

R. B. L. | 
6 in. (light) ... eof 80 
6 in. (heavy) ... ss] 100 











NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—Tbe market was duller and 
weaker last Thursday, and although there was a fair 
amount of businss done it was again chiefly in warrants. 
At the close sellers were prepared to accept 7d. per ton 
less than they were inclined to take on the afternoon of the 
previous day. ‘TTaen the close was buyers at 53s. 4d. cash 
and 53s. 6d. one month, and sellers wanting 1d. per ton 
more. The market opened on Thursday forenoon at 
53s. 5d. cash, and 53s. 6d. fourteen days, and afterwards 
receded to 52s. 11d. cash and 53s. one month, closing with 
sellers at the lower figures and buyers near. In the after- 
noon business was done at 53s. down to 52s. 9d. cash, also 
at 53s. 1d. to 52s. 10d. one month ; and the close was sellers 
at 52s. 10d. cash and 52s. 11d. one month, and buyers 
offering 1d. per ton less. There was a very excited state of 
affairs in the market on Friday, in consequence of an un- 
looked-for fall in prices. When the market opened in the 
forenoon the first transactions were done at 52s. 6d. cash 
and 52s. 74d. one month ; but as there were some very large 
lots of warrants offered, the price immediately went back 
to 51s. 6d. cash and 51s. 8d. one month, and at the lower 
figures there was heavy dealing. For the forenoon the 
market closed with buyers offering 51s. 10d. cash and 
52s. one month, and sellera wanting 1d. additional. Busi- 
ness opened in the afternoon at 52s. cash and one month, 
but after one transaction at that figure there was another 
drop to 51s. 54d. cash and 51s. 8d. one month, the close 
indicating a partial recovery, being 51s. 9d. cash and 
51s. 11d. one month, and buyers offering 1d. per ton under. 
Monday's market was stronger, and there was an advance 
in prices to the extent of 8d. per ton, but of which 2d. was 
lost towards the close. There were transactions during the 
morning at from 51s. 6d.(which was 3d. perton under the 
closing price of sellers last week) to 52s. 2d. cash and 52s. 
3d. fourteen days, the close being sellers at 52s. 24d. cash and 
52s. 4d. one month, and buyers offering 1d. per ton less. 
Daring the afternoon the quotations ranged from 52s. 3d. to 
52s. 5d. cash and back to 52s. 2d., and at the c'ose of the 
market there were sellers at 52s. 3d. cash and 52s. 4}d. one 
month, and buyers wanting iron at ld. per ton under. The 
market was somewhat irregular yesterday, and quite flat, 
there being very little business done. Prices were fairly well 
upheld in the early part of the day ; but towards the close 
sellers were more pressing, and prices dropped to the extent 
of 1ld. per ton. Prices opened in the morning at 52s. cash 
and 523. 3d. one month, but afterwards advanced to 52s. 3d. 
cash and 52s. 6d. one month, the forenoon market closing 
buyers at 52s. 1d. cash and 52s. 3d. one month, and sellers 
very near. The afternoon witnessed a further relapse, 
51s. 3d. cash and 51s. 44d. one month being accepted, and 
the market closed nominally at those figures, the lowest 
touched since the beginning of this moath. At the open- 
ing this morning even a lower price was reached, some 
business being done at 51s 2d. cash, but subsequently there 
was a recovery, the price gradually advancing to 51s. 9}d. 
cash and 51s. 11d. one month, and then it practically closed 
for the forenoon, the figures being 51s. 9d. cash and 
51s. 11d. one month offered by buyers, and sellers asking 
one penny more. Business was done in the afternoon at 
51s. 1ld. down to 5ls. 5jd. cash, and at 52s. 14d. to 51s. 
6d. one month, the close \being buyers at 51s. 74d. cash, and 
51s. 94d. one month, and sellers wanting 1d. more per ton. 
The sudden decline in prices last Friday was soned about 
by various causes. First, by the principal buying for a 
few days having been done on only one or two hands, and 
from the high rates charged for carrying over it seemed 
as if they were hardly prepared to take up all the warrants 
that were offering. Secondly, holders who bought at the 
recent low prices were anxious to realise, and that selling 
was intensified by tho:e whose interest it was to bring the 
market down, whilst the makers themselves in a number 
of instances seemed not indisposed to take a little under 


their current pricess—a feature which had not previously | 
The market has | 


shown itself since the recent rise began. 
of late been very much under the influence of rampant 
speculators, and it is thought very probable that it will 
be subject to violent fluctuations until it is seen whether 
or not trade requirements will more than absorb the 
reduced make of pig iron. 
in prices during the past few weeks gives holders a hand- 
some profit, which many are inclined to take. The quantity 
of iron to come upon the market in this way will probably 
more than meet the requirements of speculation for atime. 
Trade seems to have decidedly improved, and whilst iron 
is probably as high in price as it onght to be, if business 
remains as steady and good as it is at present, there is but 
little room to expect any fall. If, on the other hand, 
trade expands, as it seems likely to do, there is every pro- 
bability of a gradua! and steady advance in prices. The 
labour question is now assuming rather an acute form, 
which will alsc tend to cause prices to advance. The only 
drawback is the present tightness in the money market, 
combined with the probability of a higher rate of interest. 
That, however, will not likely last long, and with the improv- 
ing demand both from the Continent and from America the 
prospects of good trade seem to be better than they have 
been for some time past. On Monday night the stock of 
pig iron in Messrs. Connal and Co.’s public warrant stores 
amounted to 595,753 tons, the increase for the week being 
upwards of 3000 tons. As the number of blast furnaces 
now in actual operation has been reduced to 105 (as com- 
pared with 104 at this time last year) it may be expected 
that the weekly increase of the stocks will be considerably 
reduced. Last week’s shipments of pig iron from all Scotch 
ports amounted to 11,102 tons as against 10,955 tons for 
the corresponding week of last year. 

The Malleable Iron and Steel Trades.—The makers of 
finished iron and steel in the Glasgow and other Lanark- 
shire districts continue to be fully employed, while in some 
instances they are hard pressed to execute the orders which 


Meanwhile, the large advance | 





they have on hand. None of the makers in the present 
state of the market are disposed to enter into large con- 
tracts for forward delivery, unless at advanced rates. 
Since the beginning of the recent spurt in the iron trade 
the prices have advanced all round about 10s. per ton. At 
one very large works there has recently been a partial sus- 
pension of labour on account of a difficulty arising on a 
question of wages. 








NOTES FROM THE SOUTH-WEST. 

Gas at Aberystwith.—At a meeting of the Aberystwith 
Town Council, on Saturday, an application from Mr. C. 
M. Williams, draper, Pier-street, for permission to light 
two of the street lamps near his shop with petroleum 
instead of gas, was considered. The application was made 
on the ground that an experiment should be tried in the 
public interest, with the view of ascertaining whether a 
saving could not be effected by the use of petroleum, while 
the illuminating power was equal. Mr. Isaac Morgan 
submitted statistics showing that as regarded the lighting 
of street lamps, the terms accorded to the Aberystwith 
Corporation were much more favourable than in other 
towns. He considered that if an experiment were to be 
made Mr. Williams should contract for the lighting 
of half the lamps in the town. Mr. Williams’s appli- 
cation was granted, but notice was given jointly by the 
mayor and Dr. Harries of their intention to bring before 
the council at the next meeting the question of introducing 
the electric light for the purposes of public illumination. It 
was stated that the overflow from an old reservoir was 
sufficient to generate the requisite electric power, and that 
the lighting of the town in this way could be undertaken 
at moderate cost. 


Water Supply of Cardif.—We understand that negotia- 
tions between the Corporation of Cardiff and the Merthyr 
| Board of Health for the supply of water by the latter to 
Cardiff are not likely to come to any practical issue. It 
It appears that the large reservoir at Dolygaer, in the 
smaller Taff Valley, is the compensation which the mill- 
owners secured from the Board of Health for the supposed 
loss they would sustain by the establishment of the water 
works, and that none of its contents can be used for any 
other purpose without their consent. The engineer of the 
Merthyr Board of Health, Mr. Harper, has stated that 
there is in the reservoirs of the Board, and the accumulation 
which their extensive watershed would produce, sufficient 
water to supply the town and suburbs of Cardiff, after 
having supplied the inhabitants of Merthyr with all the 
require. But it appears that the Merthyr Board of Health 
| cannot sell this surplus water to the Cardiff Corporation 
without the consent of Messrs. Crawshay Brothers, the 
Canal Company, and the Plymouth Iron Company. The 
Merthyr Board of Health informed the Cardiff Corporation 
that if they could come to terms with these companies 
they would be prepared to treat for the supply of water. 
The Cardiff Corporation cannot accept such terms. 


Pontypridd.—Messrs. Brown, Lenox, and Co. have just 
executed an important order for a foreign Government. 
Part of this order consists of anchors and cables for use on 
ironclads. They are of great size, and are the largest ever 
executed at Messrs. Brown, Lenox, and Co.’s works. The 
anchors, seven in number, weigh between six and seven 
| tons each, and the cables are in proportion. Some of the 
anchors have left the works by the Glamorgan Canal. 


New Railway to the Rhondda Valley.—A project to con- 
struct a more direct r&lway between Merthyr and the 
| Rhondda Valley, by way of Hirwain, has been resuscitated, 
|and should the efforts now being made be attended with 
| sucess, the scheme will be pushed forward with great 
|earnestness. The plans are already prepared, and the pre- 
sent promoters of the scheme only require the active co- 
operation of the large colliery proprieters of the Rhondda 
(whom the railway will affect materially), and the landed 
proprietors to insure such an application to Parliament 
as will meet with a favourable reception. 
Newport Dry Docks.—Messrs. Morday and Carney have 
leased the property of the Newport Dry Dock Company 
and took possession on Monday. 











NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday, although it 
was the quarterly meeting, there was not such a eee 
attendance as usual. Many of the leading ironmasters and 
several merchants were absent, having gone to London to 
attend the autumn meeting of the Iron and Steel Institute 
there. The usual facilities were afforded for the exhibi- 
tion of articles of interest to the trade. Messrs. Connal 
and Co., the warrant store keepers here, had a stook to-day 
amounting to 182,587 tons, which is a decrease of 2396 tons 
compared with last week. Pig iron makers again quoted 
No. 3 Cleveland 43s. per ton. Merchants, however, were 
willing to sell at 42s. 10}d., and consumers were eager to 
buy at 42s. 9d. Warrants are a drug on the market. 
Altogether business was quiet. There is a general belief 
that the combination of the Scotch and Cleveland iron- 
masters to restrict the production in each district will not 
be continued for so long a time as was arranged. The con- 
sumer feels that the combination has been entered into 
only for the purpose of raising prices. 

The Finished Iron Trade.—In all branches of this trade 
there is a good demand, and prices are maintained. 

The Coil and Coke Trades.—There is a steady demand 
forall kinds of fuel. The experiment cf the Marquis of 
Londonderry in sending coals direct from Darham to his 
London wharf, where they are sold withont the interference 
of middlemen or coal agents, is being watched with interest. 
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SEMI-PORTABLE COMPOUND ENGINE AT THE PARIS ELECTRICAL EXHIBITION, 
CONSTRUCTED BY M. HERMANN LACHAPELLE (M. J. BOULET), ENGINEER, PARIS. 


(For Description, see Page 391.) 
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THE THAMES. 

AN eminent Latin poet remarked, that, when 
Jove thunders we believe that he exists. He might 
have added that when he ceases, he is apt to be 
forgotten. Such is precisely the position of two 
most important subjects of modern legislation. 
Towards the close of last year congresses, con- 
ferences, &c., were held all over England to con- 
sider some means of dealing with the floods. 
Consequent on this a crude measure was introduced 
into Parliament. For some time great interest was 
taken in it, but within two or three months after, 
when drought set in, Lord Spencer was compelled 
to confess that the interest had entirely abated, and 
the Bill consequently was quietly shelved. 

About twenty-five years ago or more, the state 
of the Thames was so bad that the indignation of 
the metropolis was aroused. To appease the fates 
the main drainage scheme was carried out, and so 
far has removed in its operation all the sewage from 
London to Barking and Crossness. For some time 
the plan appeared to answer, but a few years ago the 
Thames again became, from Richmond to Graves- 





end, little better than a ditch, Again public feel- 
ing was aroused, but floods came, washed away the 
dirt, and again set all the metropolitan excitement 
at rest. 

Now, however, that Jé/e noir of London, the 
Thames, is again forcing itself on our attention, this 
time we trust to some purpose. Its present condi- 
tion we shall first describe from the authority of 
others, A deputation waited upon the President of 
the Local Government Board in August, in order 
to call his attention to the bad state of the 
river between Woolwich and Gravesend. Mr. 
Hinton, representing the Waterman’s Company, 
and others eugaged in the river trade on the 
banks, described the condition of the stream as most 
nauseous, Men frequently complained that they 
were sickened by the stench from the river, and 
felt themselves unequal to their work. The disgust- 
ing state of the river greatly affected the carrying 
trade of passengers in pleasure steamboats. Mr. 
Bailey, superintendent of the East and West India 
Docks, gave confirmatory evidence to the same 
effect. Captain Gillett, in command of the Marine 
Society’s ship Warspite, which is moored in the 
Thames near Woolwich, said the smell from the 
river was abominable, In warm weather when he 
was sitting in his cabin at a height of 30 ft. above 
the water, he found the stench as bad as if he were 
seated over an open drain. Last July the water 
was of a dull leaden colour, and resembled the con- 
tents of asewer. Analysis proved that the water 
was little better than slightly diluted sewage. Dr. 
Jessett, medical officer of health for Erith, and 
others gave confirmatory evidence as to the foul 
and sickening state of the water. 

Personal observation enables us to add our testi- 
mony to the truth of the preceding statements. 
Commencing at the base of Cleopatra’s Needle, 
which forms the head of a kind of bay, we noticed 
recently the re-formation of sewage shoals, and also 
on the opposite banks. The water at half ebb from 
there to Blackwall was replete with suspended 
matter. From North Woolwich to Crossness and 
Barking the old shoals again have made their 
appearance where they had been washed away by 
the floods of the preceding years. At Gravesend, 
by the return of the tide, the filthy mass came up 
again to the metropolis. The smell between North 
Woolwich and nearly to Erith can only be described 
by imagining a combination of sulphuretted hydro- 
gen, sulphide of ammonium, and the stench arising 
from the decomposition of vegetable matter derived 
from marshes, which is perhaps the most sickening 
and dangerous of all emanations. 

So far as to the present state of the Thames. The 
question arises, ‘‘ Why is it in that dangerous con- 
dition ?” If our readers will refer to pages 438 and 
455 of our twenty-sixth volnme, they will find an 
account of two trips that were taken down the 
‘Thames in November, 1878, at the instance of the 
Metropolitan Board, our representative having been 
on board and conveyed his observations in the 
articles just referred to. The object of the Board 
was to throw on to the Conservancy Board the 
blame of causing such shoals. The result was that 
the matter was referred to arbitration, and the 
umpire and arbitrators decided in favour of the 
Metropolitan Board. In reference to this result 
we quote the following from the recently issued 
report of the Thames Conservancy. 

‘* It should be noticed, however, that the question 
of the pollution of the river could not be raised in 
this inquiry under the sections of the Act of 1870. 
During hot weather, when there has been little 
rainfall, complaints of the pollution of the river 
within and below the metropolitan district frequently 
reach the Conservators, ‘The pollution thus com- 
plained of is indicated by the offensive odour and 
highly discoloured state of the water. It must be 
remembered that Kingston and Richmond, and 
other places below the intakes of the water com- 
panies, still pass their sewage into the river, the 
penalties for their doing so having been suspended 
by the Legislature, to give time for overcoming the 
difficulties of carrying out a complete sewage system 
for this district. 

‘« Although the discharges from these places may 
in some degree affect the purity of the river near 
the metropolis, it can hardly be doubted that the 
chief cause of the polluted state of the river within 
and below the metropolis arises from the discharge 
at the outfalls and storm outlets of the Metropolitan 
Board of Works, in whose district ordinary sewage 
is exempted from the provisions of the purification 
sections in the Conservancy Acts.” 





There is not the slightest doubt but that the 
chief cause of the pollution of the ‘Thames is-that 
above mentioned. But by Act of Parliament the 
Metropolitan Board is positively privileged, and prac- 
tically if not legally rendered harmless by the exist- 
ing state of circumstances, They have uo power to 
extend their operations beyond the area now under 
their immediate jurisdiction ; to attempt to precipi- 
tate or even deodorise the sewage before it is cast 
into the Thames is quite infeasible and imprac- 
ticable, and we can see no other remedy than that 
which was long ago proposed, viz., that of conveying 
the north sewage into thesea over the Essex marshes. 
If the sewage be worth anything at all let the 
farmers adjacent to the canal or other conducting 
channel have it for a time for nothing, leaving 
the expense of removal, &c., to themselves, If it 
prove of value to them they will soon begin to ask 
for it, and be inclined to pay for it. 

So far as civilised humanity is concerned in towns, 
the sewage in these must be instantly removed, 
and water carriage is gencrally speaking the best 
mode of effecting this object. In London it is the 
only possible plan. Earth closets, the pan, pail, 
and other similar systems may do where the 
inhabitants have been brought up to their use as a 
daily habit; but the water-closet is essentially a 
feature of London domestic life. Evil as it may be, 
however, its existence must be dealt with as an 
ascertained fact, and our system of drainage adapted 
to meet it in all its conditions. 

Those who will take the trouble to peruse the 
debates that took place in Parliament when the 
present system was legally sanctioned, will find 
that all the speakers—Lord Palmerston, Mr. Glad- 
stone, and many others on both sides of the House 
—regarded it as a temporary measure. This and 
other matters relating to the question have already 
been fully discussed in many of our preceding 
volumes—annually, in fact, for some years past, 
and the Metropolitan Board, can easily show good 
cause if they go to Parliament to seek further 
powers. 

These they are sure to get if they are well backed 
up by public opinion, lt is useless to abuse the 
Board for doing nothing when they have no power 
to act. Let every member of the Board who is in 
earnest in the matter appeal directly by meetings 
or other means, to his constituents, These should 
at once reply by placing petitions, memorials, &c., 
in the hands of the members, which could be pre- 
sented en masse by the chairman, Sir James 
McGarrell Hogg, on the opening of Parliament. 
No time should be lost in thus backing up the 
Board, as we presume thata Bill should be ready by 
the 30th of November next to be admitted into 
Parliament at its meeting. Although political 
matters are as unsettled as ever, itis to be hoped 
that some part of next session will be devoted to 
domestic legislation. The question of the pollution 
of the Thames is, therefore, now entirely in the 
hands of the metropolitan ratepayers, and if they 
will not exert themselves, London and its suburbs 
must continue to be a disgrace to civilisation, and a 
discredit to the boasted advanced science of the 
present day. 








THE INDUSTRIAL ELECTRICAL 
UNION. 


In addition to the Congress called by the Minister 
of Posts and Telegraphs at Paris to consider ques- 
tions purely theoretical and scientific, there has 
been formed at the Palais de l'Industrie an unofficial 
congress of electricians to discuss questions con- 
nected with their calling in an industrial point of 
view, and to promote the popularisation of practical 
electricity. Suggested by M. J. Armengaud, and 
seconded by M. H. Fontaine, the president of the 
Electrical Syndicate, this scheme for an inde- 

endent reunion, rapidly took a practical form. 

he Minister of Posts and Telegraphs and M. 
Berger, tae General Commissioner, lent their 
influence to the project, and the number of members 
rapidly increased, until to-day there are over 300, 
representing all the branches of the electrical pro- 
fession. The inaugural séance took place on Satur- 
day last at 10, Rue de Lancry; M. Fontaine and M. 
Armengaud, presidents; M. Boistel, treasurer; and 
M. Leblanc, secretary; forming the provisional 
committee. M. Fontaine opened the proceedings 
with an address, in the course of which he pointed 
out that the occasion of the Exhibition of Electricity 
had been taken advantage of by many bodies and 
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associations to hold valuable meetings; thus the 
French Society of Civil Engineers, and the English 
Society of Telegraph Engineers and of Electricians 
had held at the Palais de I’ Industrie some important 
séances, The Society of Past Students of the Ecole 
Centrale, and that of the Past Students of the Ecole 
d’Arts et Métiers, had also held special and highly 
practical meetings. The Electrical Syndicate, 
which reckoned among its members a large number 
of exhibitors, and which had been formed to protect 
and promote the material interest of electrical 
industry, desired also to take an active part in this 
general movement, and it was considered that the 
most useful work to be done was by inviting the 
co-operation of all those best qualified to promote 
the practical extension of applied electricity. M. 
Fontaine then proceeded to particularise the objects 
of the Association, pointing out that of the three 
industrial phases of electricity—its production, its 
distribution, and its consumption—the second is 
perhaps of the most importance at present on 
account of its urgent necessity, and the difficulties 
which lie in the way of its immediate and satisfactory 
realisation. To the transmission and distribution, 
or in other and more familiar style, the canalisation 
of electricity, the speaker especially attracted the 
attention of the members present. Following M. 
Fontaine, M. Armengaud in a long address enlarged 
on the fact that if, since the discovery of the pheno- 
mena of induction, science had not been placed in 
possession of any new principle, the patience and 
skill of inventors had shown how to utilise these 
phenomena in almost countless ways, and he 
doubted not that in the immediate future the prac- 
tical results of all this labour would be indefinitely 
multiplied, thanks to the influence exerted by the 
Exhibition held at the Palais de l'Industrie. The 
first business of the séance was the selection of a 
title for the Association, the original designation of 
‘* Meeting Internationale des Electriciens” having 
been objected to by M. Cochery. The chance of 
another English word being grafted on to the 
French language was thus lost, and the Association 
obtained the privilege of making use of the Salle 
des Séances du Congress in the Palais de l'Industrie 
by abandoning their original intention and assuming 
the title of ‘‘ Réunion Industrielle des Electriciens,” 
The organisation was then divided into four sections 
as follows: 

The first section will be engaged in the investiga- 
tion of all questions relating to the production and 
transmission of motive power by electricity, under 
the presidency of M. Boistel, the representative in 
Paris of Messrs. Siemens. The second section, 
president M. Marché, vice-president of the French 
Society of Civil Engineers, will attend to subjects 
relating to telegrapby and telephony. The third 
section, under the presidency of M. Niaudet, will 
study matters relating to electric lighting. The 
fourth section for miscellaneous applications of 
electricity, railway signals, medical electricity, 
horology, &c., has for its president M. Lore, past- 
president of the Society of Civil Engineers. 

The four sections as a whole are presided over by 
three honorary presidents: Mr. Warren de la Rue; 
M. Matthieu, president of the French Society of 
Civil Engineers; and M. Fontaine, president of the 
Electrical Syndicate. The acting president is M. 
Armengaud, supported by four vice-presidents, who 
are the acting presidents of the sections mentioned 
above. Amongst the various subjects for papers and 
for discussions announced at this first meeting are 
the following: On the Distribution of Electricity, 
by M. Clamond; on Electric Transmission, by M. 
Chretien ; on Telephonic Réseaux, by M. Berthon ; 
on the Distribution of the Electric Light, by M. 
Napoli; on the Manufacture of Telegraph Cables, 
by MM. Borel, Vidocq and Gambart; on Submarine 
Cables, by M. Boistel ; on Industrial Electricity, by 
M, Denayrouze; on the Division of the Electric Cur- 
rents, by MM. Gravier, Hospitallier, and Cabanellas; 
ou Railway Signals, by M. Rau; on Electro Metal- 
lurgy, by M Letrange; and on the experiments of 
M. Bjerkness, by M. Bourdon, The importance of 
the Union will be judged from the foregoing list, 
and the names of the authors of the various com- 
munications, ‘The second meeting took place on 
Tuesday last, and we shall take due notice of the 
current proceedings as well as of the subsequent 
work of the Association. 


THE LONDON GAS COMPANIES. 
SHAREHOLDERS in the metropolitan, suburban, and 
provincial gas companies are, at the present time, 
in a most enviable position. Cheap coal, iron, and 








other materials lessen the cost of working expen- 
diture, while a ready sale of residual products, and 
constantly increased consumption, tend not only to 
maintain, but to increase already large dividends. 
While the railways of the United Kingdom, as a 
whole, only yielded, in 1880, an average dividend of 
4.72 per cent., according to the recently issued report 
of the Board of ‘Trade, a large proportion of the gas 
companies are paying from eight to ten per cent., 
and in some cases eleven per cent. on the ordinary 
share capital. For the present, atall events, the gas 
shareholders may gather courage and boldly look 
at the electric light, although not very long ago 
its brilliancy and sudden progress somewhat dazzled 
and even scared them. 

In the report of the accounts of the Metropolitan 
Gas Companies recently issued for 1880, according 
to Act of Parliament, a noticeable feature is a 
diminution of the number of companies. The eight 
or ten formerly existing have now been absorbed 
into four, namely, the Gas Light and Coke Com- 
pany, the South Metropolitan, the Commercial, and 
the London Gas Light Company. The following 
affords an insight into the financial position of each 
of these at the close of 1880. 

The accounts of the Gas Light and Coke Com- 
pany, for the half-year ending December 31, 1880, 
give the following items: total paid-up capital, 
7,515,0007.; total authorised, 8,265,000/.; leaving 
750,000/. to be called up. The total of loan capital 
was 1,761,500/. at rates of 4, 4}, and 4} per 
cent. interest, with 130,000/. at 10 per cent. Of this 
loan capital, interest at 4 per cent. was paid on 
990,300/. There was remaining to be borrowed 
800,000/. The total amount of capital expended 
to December 31, 1880, was 8,973,658/., of which 
ordinary stock represented 4,844,430/. In regard 
to revenue during the half-year, the sale of gas 
brought in 986,125/. The prices charged were at first 
3s. 4d. per 1000 ft., reduced afterwards to 3s, 2d. for 
common gas, and 4s. 2d. to 3s. 11d. for cannel gas. 
The residual products produced 297,249/. in the 
following items: Coke, 123,700/.; breeze, 4828/. ; 
tar, 78,652/.; tar products, 14,412/.; ammoniacal 
liquor, 58,903/.; and sulphate of ammonia, 16,753/. 
The latter item shows that the company have wisely 
attempted to make that valuable product themselves 
rather than sell all the ammoniacal liquor to the 
manufacturing chemist. The net revenue account 
shows a balance applicable to dividend on the ordi- 
nary stock of 501,259/.; the reserve account 
amounts to 167,720/., and the insurance fund has a 
total of 78,987/. 

During the half-year ending December 31, 1880, 
there were 554,401 tons of coal carbonised for 
common gas, and 46,428 tons for cannel gas. The 
total of residual products produced was as follows : 
Coke, 706,581 chaldrons; breeze, 72,113; tar, 
6,579,363 gallons, and 192,816 butts of 108 gallons 
each of ammoniacal liquor. The total quantity of com- 
mon gas made in the half-year was 5,929,598,000 ft. 
and of cannel 275,522,000 ft. The best cus- 
tomers for gas were private consumers, who took 
5,255,376,000 ft. of common gas, thus showing that 
by far the largest quantity of gas was consumed for 
shop, house, warehouse, and similar purposes, and 
certainly the gas companies will for a long time 
hold this advantage in private lighting, despite the 
most rapid advances of the electric light for such 
purposes. The common gas sold for public lights 
was 310,539,000 ft., showing that if the gas com- 
panies lost all their street and other public light- 
ingcontracts, they would not be very seriously 
affected, 

We have given a more extended analysis of this, 
the largest gas company’s position than we have 
done in previous articles, in order that our readers 
may have an adequate idea of the position which 
gas illumination and the electric light respectively 
hold at the present time. And here we cannot help 
expressing regret that at a recent meeting of a 
suburban gas company an eminent scientific man, as 
chairman, was so far led away by prejudice as to 
make some very highly coloured, not to say false 
statements in his attempt to depreciate the progress 
now being made in regard toadapting theelectriclight 
to private houses, Any one with the least pretence to 
a knowledge of the history of science must know that 
truth will at last prevail, and it is well worth the 
while of persons interested in gas companies to read 
the early history of gas-lighting. ‘The most eminent 
scientific men, including Davy, were opposed to it 
some sixty years ago; at the present time history 
is repeating itself. 

The accounts of the remaining three metropolitan 








gas companies may be more briefly dealt with, as 
they present features of a similar character, but of 
less financial and producing dimensions than those 
of the Gas Light and Coke Company already dealt 
with. At the end of 1880 the South Metropolitan 
Gas Company had a paid-up capital of 1,831,990/., 
unpaid of 250,610/., making a total amount autho- 
rised of 2,082,000/. The total of loan capital 
borrowed amounted to 119,500/., remaining to be 
borrowed 190,500/., giving a total of authorised 
capital of 310,000/. The total expenditure of capital 
was 1,887,293/. ‘The amount received for gas was 
272,582/., and for residual products 97,848/. The 
balance applicable to dividend on ordinary share 
capital was 110,432/. ‘The reserve fund amounted 
to 184,127/., and the insurance fund to 30,341/. The 
total of coals carbonised during the half-year was 
192,870 tons of Newcastle coal, and 5119 of cannel, 
The total of coke made was 2,447,880 cwts.; of breeze 
29,040 cubic yards, of tar 1,897,073 gallons, and of 
ammoniacal liquor 52,177 butts of 108 gallons, and 
8oz. strength. ‘lhe total of ordinary gas made 
was 1,938,226,000 ft., of which 1,658,393,000 ft. 
were consumed by private lights. 

In respect to the Commercial Gas Company the 
following are the chief items of interest for the 
half-year ending December 31, 1880. ‘Total of 
paid-up capital 675,846/., of unpaid 154,154/., 
making a total authorised capital of 830,000/. Of 
loan capital 70,000/. had been borrowed, leaving 
230,000/. to be borrowed. The total expenditure 
of capital was 674,651/. ‘The sale of gas brought 
in 120,452/., and of residual products 40,373/. ‘The 
balance available for dividend was 88,244/. The 
reserve fund amounted to 33,489/ , and the insurance 
fund to 16,121/. The total of coals carbonised 
during the half-year was 75,408 tons, of residual 
products, coke 99,509 chaldrons, of breeze 9151, 
of tar 927,808 gallons, and of ammoniacal liquor 
25,012 butts. The total of common gas made 
was 795,525,000 ft., of which 676,653,000 ft. were 
consumed by private lights. 

The accounts of the London Gas Light Com. 
pany are for the whole year 1880. ‘Ihe total 
of paid-up capital was 762,126/.; to be called up 
111,593. ; total authorised, 873,719/. The loan 
capital was 96,549/., leaving 82,305/. to be borrowed, 
which does not tally, however, with the statement 
that 191,667/. is authorised. ‘Total expenditure of 
capital amounted to 842,054/. In the revenue 
account the receipts from gas sold was 238,378/. ; 
of residual products, 69,110/. There was a balance 
applicable to dividend of 21,307/. on ordinary 
capital. The reserve fund amounted to 77,835/. 
The amount of coals carbonised during the year 
was 155,467 tons. Of residual products there were 
made during the year: coke, 151,994 chaldrons: 
of breeze, 18,760 chaldrons; of tar, 1,577,361 
gallons; and of ammoniacal liquor, 35,878 butts. 
The total of gas made was 1,560,301,000 ft., 
of which 1,334,694,000 ft. were consumed by 
private lights. 

From the preceding statements it appears that at 
the present time about 15,000,000/. is invested 
(except a comparatively sinall portion not called up) 
in gas companies in London. The Gas Light and 
Coke Company possess a capital of about 10} mil- 
lions. The tendency is to reduce the number of 
companies by amalgamation, and it is more than pro- 
bable that in a short time the Gas Light and Coke 
Company will absorb its fellows. If the Gas Act 
passed afew years ago be kept in its integrity no 
objection can be made to this course. As a rule the 
supply of both quality and quantity of gas has recently 
been good in all respects, and while the consumption 
is on the increase the price tends to reduction, a 
fact welcome to the shareholders because it admits 
of an increased dividend under the sliding scale 
which has in more than one case reached eleven per 
cent. instead of the former ten per cent. Indeed, 
by the rigid restrictions as to ‘‘ due care and manage- 
ment” of the Gas Act the companies have been 
greatly benefited, and instead of being ruined as 
the chemical manufacturers thought they should be 
when the Government imposed certain restrictions, 
both have found that their position has been greatly 
improved, 

It is specially noticeable that by far the greatest 
quantity of gas made by the companies is consumed 
by private lights. This is a fact that has to be 
borne in mind by those who seek to substitute the 
electric light in houses. But another important 
point must be remembered; much of this gas is 
used for heating and cooking purposes, and these 
applications of gas will yearly increase, On the 
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whole our advice to holders of gas shares is—Rest 
and be thankful. 


THE JABLOCHKOFF INCANDESCENCE 
LAMP AND DYNAMO MACHINE. 

Tue unsuitability of arc lights, even those of 
comparatively small intensity, such as the Jab- 
lochkoff, Werdermann, &c., for many purposes of 
illumination, and especially for domestic use, has 
led to a great number of inventions for the further 
subdivision of the electric current for the produc- 
tion of lights varying in power from 16 to 40 candles. 
Of these, several systems are known to the world by 
their successful, and daily-widening application— 
the Swan, Edison, and Lane Fox lamps especially. It 
is incontestable, we think, that these or analogous 
systems yet doubtless to be brought forward are 
far better suited for domestic (and very many other) 
installations. Already the incandescence lamp can 
give six months of active service; until it breaks 
down it gives no trouble, requires no renewal, and 
is free from the fluctuations at present inseparable 
from the more perfect arc lights, fluctuations which 
form no appreciable drawbacks 1n lighting large 
enclosed or open spaces, but which woul i be intoler- 
able for domestic and many industrial requirements. 
The inecandesence lamp is essentially simple, is 
cheap (Edison sells his type for about two shillings) 
and when it requires renewal, its fixing gives no 
more trouble than the adjustment of a chimney to an 
Argand burner. Again the quantity and character 
of the light distributed, is admirably adapted for 
the lighting of rooms, as proved by the numerous 
exhibits at the Palais de l’ Industrie, and its colour 
approximating to, though surpassing that of the 
purest gas or oil flame, harmonises with the natural 
instincts developed through generations lighted from 
the cradle to the grave, by wax, tallow, oil, and gas. 

Sefore, however, the domestic consumption of elec. 
tricity as an illuminating agent becomes a general, 
or even a very partial fact, great difficulties, apart 
from individual caution, prejudice, or inertia have 
to be overcome. We shall learn much from Edison’s 
gigantic enterprise of lighting a section of New 
York, and shall look anxiously for the experience 
we shall gain from this bold experiment. 

Although we believe that neither M. Jablochkoff 
nor the Compagnie Générale d’Electricité are deep 
believers in the ultimate success of incandescence 
lighting, their exhibit at Paris is completed by an 
incandescence lamp invented by M. Jablochkoff, 
and which we will now describe. The invention 
dates back from 1876, the patent covering it bearing 
the date of November 30th of that year, about the 
same time that he had brought his candle to a 
practical form, The arrangement consisted in inter- 
posiog in the circuit an induction coil, developing 
an induced current in a second coil. This second 
current was utilised acccording to its tension to feed 
one or several electric candles, and each coil could 
thus be assimilated to a distinct supply. ‘The 
accompanying diagram, Fig. 1, will explain the 














arrangement in which the coils, being of small 
dimensions, the carbons of the candles required also 
to be very small, and they burnt out rapidly. M. 
Jablochkoff then substituted wires for the carbons 
with the result of obtaining a very reduced light. 
Now, the spark from the coils is able to raise to 
incandescence, refractory materials placed in its path, 
their conductibility being increased when they are 
raised to a red heat; and in placing between the 
electrodes of the coil a refractory strip, a luminous 
band can be obtained of considerable length. It 
was in this way that M. Jablochkoff arrived at his 
kaolin incandescence lamp, which is illustrated in 
Fig. 2, and is exhibtted at the pavilion of the Com- 
pagnie Générale d’Electricité. The lamp is carried 
on a wooden base a, b, c, the upper side of the 
dise a being formed with a groove, for the recep- 
tion of an opal or other diffusion globe. ‘The plate 
deis of porcelain heldin brass clips f, g. ‘The rods 
h, d, e, i, are of stout steel wire in connexion with 
the contacts /, m, and by the contact ¢' and a second 


corresponding contact at the back, with the induc- 
tion coil, Fig. 3. Assoon as the spark is produced it 
is led on to the porcelain plate by means of a carbon 
pencil set in an insulated handle, the upper part of 
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the plate becomes heated, and very quickly incan- 
descent. The same result can be attained in coat- 
ing the upper part of the plate with a mixture of 
gum and carbon, similar to that used for the fuse 
of the Jablochkoff candle, The light thus obtained is 
quite steady, the intensity from two to three Carcels 
(between 20 and 30 candles), the colour of the light 
is yellow, and the length of the incandescent strip is 
about l}in. ‘The porcelain wears away very slowly 
and can be renewed at a nominal cost; the amount 
of power absorbed, however, is relatively consider- 
able, a defect which this lamp shares with all other 
incandescence systems. 

Most of the leading electric light companies own 
one or more distinct types of dynamo or magneto 
machines, as well as distinctive forms of lamps. 
When the Société Générale d’Electricité was estab- 
lished it possessed only the patents relating to the 
Jablochkoff candle and its accessories. Not having 
any alternating dynamo-electric machine of their 
own, they were obliged to use at first the Alliance, 
and afterwards almost cxclusively the Gramme 
machines. As a consequence of this they could not 
compete favourably with other companies more 
favourably situated. It was for this reason that the 
alternating current dynamo-machine of M. Jabloch- 
koff, which is shown at the Exhibition, was designed, 
This machine, which was admitted to the Exhibi- 
tion a considerable time after the opening, has only 
now been brought to a successful issue, and in the 
meantime the Compagnie Générale has acquired 
possession of the Gramme machine. We have 
already said that the company has made use since 
the commencement, of the Gramme alternating 
current machine, almost to the exclusion of any 
other type, and have supplied a large number for 
public use, which have been necessarily worked 
under a variety of conditions by persons igno- 
rant of the exact character of the machines, as well 
as by electricians. The excellent results obtained 
from these machines under such different circum- 
stances speak more strongly than anything else to 
the practical value of the Gramme machine. The 
experience of tle Compagnie Générale appears to 
amount to this, that while the Gramme machine in 
competent hands leaves little to be desired, when 
ignorantly or carelessly treated, accidents and 
breakdowns are not infrequent. It is to the avoid- 
ance of these accidents that M. Jablochkoff’s atten- 
tion has been especially devoted, and he has aimed 
at producing a machine which shall work success- 
fully and without breakdown under the varied and 





trying conditions that necessarily attend the popular 


employment of the electric light. It is unnecessary 
to recall here the construction of the Gramme 
machine, but we may remind our readers that the 
main feature of the alternate-current machine is a 
cylinder open at both ends, and around the inner 
and outer faces of which the wire is coiled. ‘This 
cylinder is in close contact with six electro-magnets, 
Fig. 4 explains the arrangement, where A A is the 
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induction coil, BB the electro-magnets, This 
arrangement is subject to the inconvenience com- 
mon to all dynamo-electric machines, that of 
heating when at work, which as one result reduces 
the magnetisation, and consequently the inductive 
action. Another result is to expand the wire form- 
ing the coil, and to swell or soften the insulating 
material round them, giving the wires a tendency to 
lift from the cylinder along which they are wound 
and sag in the middle. This although of compara- 
tively small importance on the outside of the 
cylinder, is very serious on the inside, on account of 
the very slight clearance between the coil and the 
face of the electro-magnet, the two surfaces coming 
in contact when the wire sags. This danger may 
also arise from another cause. The clearance being 
so small a very slight wear of the bearings causes 
the shaft to sink, which brings the magnets in 
contact with the coils along their whole length or 
on one side. Careful watching prevents such an 
accident, but without care it may easily happen that 
the wear of the bearings goes on unnoticed, till 
contact takes place, and the coil is torn, Lastly, 
the coil tends to become slightly oval, through 
slight inequalities in weight, and from its rapid 
revolution, the horizontal axis being the smaller, 
and under this change of condition binding takes 
place on the middle horizontal line of the coil. This 
inconvenience does not exist in the small machines, 
but in the large sizes, such as will doubtless be 
shortiy constructed, the difficulty will be of con- 
siderable importance. These three causes for bind- 
ing are always present, and however slight either of 
them may be, they can easily result in accident on 
account of the minute distance between the coil and 
the magnet. Now the tearing of a coil in conjunc- 
tion with the high speed of the machine easily pro- 
duces very serious accidents, the minimum damage 
being the destruction of the coil; and it is only a 
reasonable precaution for the employer to keep by 
him a spare coil in case of accident, which of course 
involves an extra first cost. 

Such accidents it must be remembered are very 
rare, owing to the admirable workmanship of the 
Gramme machines, which not unfrequently run in 
constant use during three or four years without 
requiring any repairs, but it is none the less a fact 
that they possess certain inherentelements of danger, 
and it is with the view of avoiding these, and obtain- 
ing a machine capable of resisting rough usage, that 
M, Jablochkoff has designed the arrangement of 
which we have spoken, and which we shall describe 
in detail in our next article, 


(To be continued.) 








MOTIVE POWER AT THE PARIS 
ELECTRICAL EXHIBITION.—No. V. 


WE illustrate on pages 380 and 388, one of the 
engines at the Palais de ]’Industrie, which is em- 
ployed for driving the Gramme dynamo-electric 
machines, that give motion to a number of machine 
tools, ‘lhis engine, like several others we have 
already described, is of the compound type, and is 








exhibited by the well-known house of Hermann 
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Lachapelle, of Paris, the present proprietor being 


M. J, Boulet. On referring to the drawings it will 
be seen that the engine is mounted on a bedplate 
independent of the boiler, to which itis connected by a 
series of steel hoops, an arrangement avoiding the 
necessity of bolting to the boiler, and rendering it 
easy either to place the engine on a masonry 
foundation, or on the boiler as shown in the illus- 
tration, which is the type exhibited. The end of the 
bedplate nearest the cylinder is formed with a 
vertical plate to which is bolted the cylinder cast- 
ing. This, as will be seen from Figs. 2 and 3, 
includes the steam passages, the large cylinder, the 
steam jacket, the intermediate receiver, and a base 
which fits upon the boiler; the front cover of the 
large cylinder is cast also in the same piece. The 
small cylinder with its front cover is held in a suit- 
able recess formed in the casting. The jacket is 
kept supplied with live steam which, after passing 
through the high-pressure cylinder, intermediate 
receiver, and low-pressure cylinder, goes either to the 
condenser, or is exhausted into the air; in the 
latter case it is employed to heat the feed-water as 
shown in the illustrations. The distribution of the 
high pressure steam is effected by a Farcot expansion 
gear. The piston rods of both cylinders pass 
through steel tubes in which the glands are fitted as 
shown in the drawings ; these tubes going through 
the vertical end of the frame as well as through 
the front cylinder end, serve also to hold the 
cylinder central. The boiler is of the Thomas and 
Laurens type, fired at the smokebox end, and pro- 
vided with a large flue and return circulation by a 
number of small tubes placed around it, A special 
feature of this boiler is, that by removing the bolts 
connecting the firebox with the barrel of the boiler, 
the interior can be removed for purposes of clean- 
ing or repair; the joint is made as shown by a 
number of bolts passing through the two flanges as 
seen in the perspective view on page 381. India- 
rubber washers are placed under each nut, to allow 
of free expansion. It is said that this arrangement 
works well, and is much approved of in France. 
The following are a few of the leading dimensions 
of the engine exhibited at Paris: 


Diameter of high-pressure cylinder 10.23 in. 
Pm ow 99 - 13.33 ,, 

Length of stroke... ane si 17.72 ,, 

Diameter of boiler ... : ii 4 ft. .33 in 


Heating surface of boiler sa 417.6 sq. ft. 


Stated consumption of fuel per 


horse power per hour «a. 2.64 1b. 
Mean speed ... soe 95 revolutions. 
Diameter of flywheel 6 ft. 3 in. 
Approximate horse power... ial 45 
Weight of engine and boiler com- 

plete ose ‘ eve eos 13 tons. 


The engine is furnished with an Andrade governor, 
illustrated in the general view and also shown sepa- 
rately in Fig. 6. We published on page 443 of our 
twenty-seventh volume a detailed investigation of 
this governor, and may therefore content ourselves 
with only a few words on it now. It consists, 
besides the levers carrying the balls, of a system 
of connecting arms arranged rectangularly, and of a 
weighted lever connected with the sleeve on the 
governor spindle. The upper part of the rectan- 
gular system of levers is centred on the axis of the 
governor, the lower or opposite point is free to rise 
and fall, and the other two points can also move in 
slots formed in the ball lever, which themselves are 
centred at the top of the standard. The speed of 
the engine can be regulated by shifting the weight 
on the lever, which is connected to the sleeve and 
hung to a fulcrum formed in a bracket cast on the 
spindle casing. The advantages claimed for this 
governor are complete isochronism, stability, and 
extreme simplicity. For the inventor’s investigation 
of the action of this governor we refer the reader 
to the page and volume of this journal above 
quoted, but we may mention here some official tests 
made with it at the Cherbourg arsenal. The 
governor was set to control an engine, and during 
a period of eight days, and for eight hours every 
day, the variation in speed only amounted to one 
revolution beyond the speeds to which the governor 
was set, the horse power developed by the engine 
ranging from 40 to 100. 

The transmission from the Hermann Lachapelle 
engine to the dynamo machine is effected by a new 
system of belting, which, although we believe it has 
not yet been sufficiently tested to merit confidence, 
is nevertheless interesting, and may prove of con- 
siderable practical value. This is the metallic belt- 
ing of M. J. Liebermann, and is composed of a very 
strong though supple tissue of iron, steel, or copper 





wire. The advantages claimed by the inventor 
are, practical equality in weight with leather belts, 
greater flexibility, and less extensibility. ‘This last 
quality has been proved by experiments made at 
the Conservatoire des Arts et Métiers, which showed 


which in general construction and form differs but 
little from the armature of the alternating current 
machines which we described in our last issue ; in the 
same figure is also shown the commutator and 
collecting brushes, In Fig. 18 is shown a section 


that the metallic belts could carry three times the | of the armature in which its relative position to the 
load of a corresponding leather belt without appreci- | framework of the machine and the commutator is 


able stretching. 


Slipping is prevented by covering | very clearly shown. The armature in the continuous- 


the pulleys with a rubber tissue cemented to the | current machine consists of a ring like that of the 
face of the wheel by a rubber solution. The joints | alternating-current machine, but built up of sixty- 


are made very quickly and simply by means of a 
stout spiral wire passed into the loop formed in the 
ends of the belt in such a way as to make a butt 
joint, as strong as any other part of the belt, and 


four bobbins H H, each of which is wound upon a 
compound iron core of the form shown at hi, each core 
being made up of eighty lamine of soft sheet iron 
one millimetre in thickness. Each core is divided 


perfectly smooth. ‘This belting appears to work | into four parts by the projecting pieces shown in 
extremely well at the Exhibition and may of course | the figure, and in the recesses so formed are wound 


fulfil the predictions of its inventor, who has also 


to urge cheapness, as compared with leather, in its | 
But it is evident that such a belt slipping | outer surface of the teeth which separate them ; this 


favour. 


off a pulley, or breaking, would be likely to do|is shownat H 


more damage than a leather belt, and would be a 
lively source of danger to bystanders. 





As will be seen from the diagram Fig. 5, on 
page 388, the engine we have described drives five 
dynamo-electric machines, The three in front are 
of the last new type made by Gramme for the trans- 
mission of motive power to a distance. The other 
two placed behind, are of the type recently con- 
structed by MM. Sautier, Lemonnier, and Co., for 
furnishing the continuous currents to the new 
Gramme regulators, On reference to the general 
plan we published on page 253 ante, it will be 
remarked that only one of their latter machines 
was indicated. The installation has been com- 
pleted since that date. The continuous currents 
furnished to these five machines are distributed on 
the other side of the nave in the space occupied by 
the exhibit of MM. Chrétien and Felix, which will 
occupy our attention shortly. Meantime we may 
mention that the currents from the Gramme ma- 
chines are employed there to drive a plough similar 
to the arrangement in use at the best farms of 
Sermaize, a quarrying machine, a saw-bench, and 
arotarypump. These machines are shown in action 
in the Exhibition every afternoon. 








THE MAGNETO-ELECTRICAL 
MACHINES OF M. DE MERITENS. 


(Concluded from page 358.) 


In our last article we described the magneto- 
electric machines of M. de Meritens for the induc- 
tion of alternating currents, and we propose in the 
present notice to continue the same subject by 
illustrating and describing M. de Meritens’ latest 
modification of his apparatus, by which he is enabled 
to produce direct and continuous currents, 

In this machine—a perspective view of which is 
given in the engraving on page 380, and which 
we illustrate in detail in Figs. 15, 16, 17, and 18 
—the magnetic fields are produced by four com- 
pound permanent magnets E E! (best seenin Fig. 15), 
arranged with alternating poles around the two 
circular frames of the machine, so as to lie parallel 
with its axis, and to form parts of a cylindrical sur- 
face within which the armature G rotates. Each 
of these compound magnets is built up of sixty-four 
lamin of fine steel one millimetre in thickness and 
about 27 in. long, which are held together and to 
the brass framing of the machine by three bolts, 
the position of which is indicated by the dotted 
lines in Fig. 15. The whole of the magnetic portion 





of the apparatus weighs about 7} cwt. 
Fig. 17 is a diagrammatic view of the armature ring } 





coils of insulated copper wire, the outer surfaces 
of the coils, when finished, being flush with the 


Fig. 17). Each compound bobbin 
is fitted on to the brass wheel exactly in the same 
way as in the armature of the alternating machines, 
being fitted between the projecting pieces 4 of the 
brass wheel and held on in the same way by screwed 
bolts passing through the projecting pieces y and 
through grooves at the ends of the bobbin cores, 
The principal difference between this bobbin and 
those of the alternating machines lies in the method 
by which the coils are connected up, Our readers 
will remember that the coils in the armature of the 
alternating machine are connected up in such a way 
that although the currents in the bobbin are in 
opposite directions their combined current in the 
external circuit is in one direction.* In the machine 
we are now describing all the bobbins on the ring 
are connected in series as on those in the Gramme 
armature, and in the following diagram is shown 
the method of connexion. 


mn__mh__J0M_JM. 


Each of the sixty-four bobbins is wound with 
copper wire 1.9 millimetres in diameter, and the total 
weight of wire on the armature ring is about 44 lb. 
The junction between each contiguous pair of 
bobbins is connected to its corresponding section of 
the commutating cylinder, which in principle of con- 
struction and form is identical with that of the 
Gramme and Siemens direct-current machines, 
The commutator, which is shown at I (Fig. 17), is 
built up of sixty-four strips of copper insulated 
from one another by layers of silk, and forming a 
hollow cylinder which is attached to the armature 
shaft of the machine. The method of attachment, 
as well as the disposition of the commutator with 
respect to the armature, is shown in the sectional 
plan Fig. 18. 

As there are two pairs of inducing magnets there 
are two pairs of magnetic fields, and, therefore, two 
pairs of collecting ‘ brushes ;” these are shown in 
Fig. 17 marked /, k&, /, and k, each being mounted 
on aninsulated pin (shown in detail in Fig. 19), and 
maintained in contact with the commutator by spiral 
springs, shown in Fig. 18. The four pins upon 
which the brushes or collectors are pivotted are 
attached to a ring of brass which can be rotated 
through a certain angular distance around the 
principal axis of the machine, and by this means 
the position of the collectors can be adjusted to that 
of greatest efficiency. This method of mounting 
also allows for the complete reversal of the 
collectors, and when the machine is used as an 
electric motor, the direction of rotation—as in the 
electric hoist of Dr. Hopkinson—can be determined 
by altering the position of the brushes with respect 
to the magnetic field. 

The collectors are not strictly brushes, but consist 
of a bundle of strips of hard elastic brass, alternate 
collectors being connected together so as to form 
one pole, the two intermediate collectors being also 
united so as to constitute the opposite pole of the 
machine. Thus, if the collectors were numbered 
around the commutator 1, 2, 3, and 4, 1] and 3 
would be united, so as to form the positive pole, an 1 
2 and 4 would be connected together and woul | 
constitute the negative pole. The two pairs can, 
however, if required, be used separately, so as to 
transmit the currents into two distinct circuits. _ 

M. de Meritens claims special advantages for this 
description of machine over those in which th» 
dynamo-electric principle is involved for electro: 





* See ante, page 358. 
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HEDGES’S ELECTRIC 


LAMP AT THE PARIS 


(For Description, see Page 394). 


ELECTRICAL EXHIBITION. 





plating purposes or for charging secondary batteries, 
on account of the impossibility of reversing the 
polarity of the magnetic fields by the back currents 
generated in galvano-plastic troughs, and in such 
batteries as the Planté, Faure, and De Meritens 
accumulators ; for as the magnetisation as well as 
the polarity of the field magnets are entirely inde- 
pendent of the direction of the current in the coils 
and in the external circuit, the polarity of the 
magnetic fields is perfectly permanent and inde- 
pendent of external influences. 

In the Paris Exhibition there are two of M. de 
Meritens’ direct-current machines, one forming part 
of his fine collection of apparatus not shown at 
work, and the other being driven by a small vertical 
steam engine of very peculiar form, and supplying 
the currents to light electric lamps fixed in another 
part of the building. 

We should have thought that the special form of 
field magnets adopted in these machines would have 
lent itself to the introduction of a second armature 
ring at the opposite end of the shaft, for in the 
machines as at present constructed there is a 


magnetic field in every respect equally powerful to | 


that in which the armature rotates, and yet this 
latent store of energy is absolutely useless. 
addition of a second armature ring would obviously 
be more economical, both in 
working, than the making and driving of two 
separate machines, and we cannot but think that the 
fine symmetry of the machine would be much im- 
proved, and the strains and working would be more 
evenly distributed. 

The construction and finish of the machines ex- 
hibited in Paris by M. de Meritens are as perfect as 
they can be and must contribute largely to the 
great success of his system. ‘The alternating-cur- 
rent machines of M, de Meritens seem to be especially 
successful in lighthouse installation, as is shown by 


the fact that both the Administration des Phares in | 


France and the Corporation of the Trinity House 
in England have adopted the De Meritens ma- 
chine for the electric lighthouse; thus the celebrated 
first-order lighthouse at Planier (Bouches du Rhéne) 
is now lighted by two De Meritens machines. And 
two of the large lighthouse machines now working 
in the Exhibition are to be erected in the lighthouse 
at Dunkerque, while two other similar machines 
also in the Exhibition are intended for the light- 
house at Baleines (Seine Inférieure.) We are in- 
formed that it is the intention of the Administration 
des Phares to instal De Meritens macbines in no less 
than forty-two lighthouses around the coast of 
France, and to replace the Alliance machines at 
Cape Grisr« Zand La Héve by the same magneto- 


The | 


construction and | 


electric sysiem, 


In this country the two most im- | burgh. This was a serious undertaking in those 


portant double lighthouses on the south coast, that | days, and the builders, determined to be on the safe 
is to say, the Lizard and the South Foreland, have | side, used stronger plates than are now employed 
during the last few months been fitted with De | in tanks of eight-fold capacity. The largest reser- 
Meritens machines, and the Corporation of the | voirs built up to the present are 94 ft. in diameter 
‘Trinity House have ordered similar apparatus for|and 28 ft. high, the sides being built of plates 


the Macquarie lighthouse in New South Wales. 








NOTES. 
UNIVERSITY COLLEGE. 


| decreasing from jin. at the bottom to 3%; in. at the 
|top. The plates used for the tanks are prepared 
|entirely by machinery, so that they all come 
together with perfect accuracy in erection, a very 
|important matter, since the best possible fitting is 
|required to prevent leakage. The three lowest 


Tue architectural classes for the present session | rows of plates are double-rivetted. About half the 
at University College, under the charge of Pro-| quantity of oil tanked is owned by the Standard 
fessor T. Roger Smith, comprise three courses of | Oil Company, the remainder being divided among 


evening lectures. 


The first coursé will consist of | private individuals and smaller pipe line companies. 


about thirty lectures, delivered on Mondays at 6 p.M., | The first-named company is now endeavouring to 
and will deal with the leading peculiarities of the |store refined oil in iron reservoirs, a difficult 
principal styles of architecture historically and | matter, as its leaking capacity is very great. 

analytically treated, Greek architecture being made | 


a special feature of this series. 


The second course, | 


also of thirty lectures, on Tuesday evenings, will be on | 


the nature and properties of building materials and 


on the principles of construction and repairs of 
buildings, their sanitary requirements, &c. The 
| third course, of about fifteen lectures, will be also 
delivered on Tuesday evenings at 7.10 p.m. These 


|include the preparation of specifications and 
| estimates, the preparation of contracts, the taking 
| out of quantities, the conduct of works, adjustment 
|of accounts, &c. Professor Smith delivered a 
| public introductory lecture on Monday evening 
last. 


| Srorinc Perro_eum. 


| 25,000,000 barrels of petroleum, or over 1,000,000,000 
gallons of crude petroleum, are stored in 1800 iron 
tanks in the oil region of Pennsylvania. The 
largest of these tanks hold 35,000 barrels, but these 
are only the most recent, the greatest capacity until 
lately having been 25,000 barrels, while the older 
tanks are of course of much smaller size, the 
average capacity of the 1800 tanks to store the 
total quantity being about 13,000 barrels. The cost 
of constructing a 25,000 barrel tank is 30 cents a 
barrel, and taking this as the average price all 
round, although probably it is considerably below 
the average, there are seven millions and a half of 
dollars invested in these iron reservoirs dotted over 
the district whence the oil is obtained. Oil tank- 
makers started business in 1861, when a 4500 barrel 
‘tank was put up at Natrona, 25 miles from Pitts- 





their proper applications in construction, as well as | 


MEAsvuRING CURRENTS BY ELECTROLYSIS. 
After introducing his system of absolute units 
for measuring electric quantities, Weber deter- 
mined the electro-chemical equivalent of water, 
that is the weight of water decomposed in a second 


| by a current of electro-magnetic intensity equal to 


unity. Taking as units the millimetre for length 


, . : J f ‘and milligramme for mass he found it 0.009376 
| will deal largely with financial questions, and will | 


milligrammes. Other physicists, including Joule, 


| Bunsen, and Kohlrausch, re-determined this value, 


but as there is a variation of 1 per cent. on either 
side of Weber’s result, it is questionable what is the 
correct value; and M. Mascent has therefore made 
a fresh measurement of the quantity. He em- 


| ployed a voltameter with electrodes of very fine 


| platinum wire and water rendered more conductive 
| by dissolved phosphoric acid. This was placed in 
| <According to the Scientific American, about | 


a vacuum, and the gas evolved was drawn off by a 
mercurial pump and measured in a dry state. 
There is thus no formation of ozone or condensa- 
tion of gas on the electrodes, nor any loss by diffu- 
sion in the liquid. This result was checked by the 
plan of weighing the deposit of copper in a solution 
of copper sulphate, and that of silver in a solution 
of silver nitrate. To measure the current he used 
an electro-dynamometer, in preference to the 
magnetic tangent galvanometers, which have 
hitherto been employed by other experimenters for 
the same purpose. Thus he was able to get rid of 
the earth’s magnetic force as an element of the 
problem ; and the effect of heating up the bobbins 
of the instrument by the passage of the current 





was carefully eliminated. By these means M. 
| Mascent finds that the electro-chemical equivalent 
lof water is 0.009373, a result which is almost 
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identical with that of Weber, and which he con- 
siders correct within one-tenth per cent. Adopting 
the practical units of the British Association, it 
follows that a current of which the electro-magnetic 
intensity is represented by one weber decomposes in 
a second a weight of water equal to 0.09373 milli- 
grammes, or more generally a fraction equal to 
0.010415 of the equivalent of a body expressed in 
milligrammes. The intensity of a current capable 
of producing in a second of time the electrolysis of 
one chemical equivalent of a body expressed in 
milligrammes would therefore be equal to 96.01 
webers, or practically 96 webers. 
Tue New Dock Works at SWANsEa. 

On the 18th of this month, the Prince of Wales, 
accompanied by the Princess, will open at Swansea 
an extensive new dock, which is expected to double 
the trade of the port. The dock proper comprises 
234 acres, and is provided with an outer tidal basin 
of 64 acres, as well as a lock 500 ft. long and 60 ft. 
wide. The length of the dock is 2320 ft., and the 
breadth varies from 500 ft. to 540 ft., whilst the 
depth is 36 ft. The depth of water will be 32 ft. 
on the outer sill at ordinary spring tides. It was 
originally intended to make the lock only 400 ft. 
long, but it was afterwards thought advisable, in 
view of the constant increase in the size of steam- 
ships, to increase it to the larger dimension named. 
An eastern pier, 500 ft. in length, is now being 
constructed out of concrete and stone, the latter, 
used in walling, being from a local colliery worked 
by the contractors, whilst the quoins, hollows, and 
sills are of Penrhyn granite. The embankment of 
the channel is not walled but sloped at an angle 
of one in three, and faced with slag obtained from 
the copper works, of which there is a local abun- 
dance. A space has been left for a dry dock 
which will hereafter be constructed in the north- 
east corner of the new dock. The gates are ofa 
most massive description, and the hydraulic ma- 
chinery for working them, as well as for working 
the bridges, hoists, drops, and pumps, is supplied 
by Sir William Armstrong and Co., of Newcastle- 
on-Tyne. There are eight coal hoists to be 
provided, and the new dock will be in direct com- 
munication with the Great Western, London and 
North-Western, and Midland Railway systems. 
The length of the quays is 524 ft. The contract 
for the work (commenced on the 19th of July, 1879) 
was let to Mr. T. A. Walker for a little under 
197,000/. Mr. Abernethy is the engineer, and he 
has been represented at Swansea during the pro- 
gress of the work by Mr. A. J. Parker. The 
foundation stone was laid by Mr. Hussey Vivian 
on the 31st of March, 1880. Latterly, at meetings 
of the Swansea Harbour Trust, some difference of 
opinion has prevailed with respect to the execution 
of masonry work. The navvies have been engaged 
night and day, but Mr. Dillwyn, M.P. for Swansea, 
has objected to masonry work being done at night ; 
whilst Mr. Abernethy, the engineer, declares that 
no danger can arise therefrom with the illumination 
of the electric light. It was at first intended that 
the dock should be opened by the Prince and 
Princess of Wales sailing into it, but as it has been 
considered unadvisable, owing to the new state of 
the masonry, to admit the full quantity of water, 
the ceremony is to be altered, and the Prince will 
simply lift the sluices, allowing a few feet of water 
to enter. 

TurRee Great RaItway Stations. 

The costliness of the works that are needed for 
the enlargement from time to.time of the railway 
stations in great towns is indefinitely known. But 
when it is stated that in eighteen months, on addi- 
tions to three great stations, the London and North- 
Western Railway has expended 600,000/., the 
popular opinion of the greatness of the expense 
will be found to be confirmed. From the begin- 
ning of 1880 to the end of the last half-year—in 
eighteen months that is—the London and North- 
Western Railway Company spent on additional 
accommodation at its London stations 63,000/. ; in 
the same period on additional accommodation at its 
Liverpool stations it expended 223,400/. ; and on 
additional accommodation at its Manchester stations 
it spent the large sum of 524,000/., so that the 
amount above named was slightly exceeded. For 
land and compensation at London 13,0001. were 
paid in the eightcen months ; at Liverpool the sums 
paid were &?,7UU/.: and at Manchester the lands 
and compensation charges amounted to 177,600/. ; 
the remainder of the payments in each case being 
for works and engineering. These great enlarge- 














ments and improvements to the stations concerned 
have been for some time and still are in progress, 
and thus it may be taken that the large sums that 
have been named are a portion only of the total 
cost. During the last few years the development 
of passenger traffic on the railways has been great, 
and very naturally the accommodation for them 
has needed enlarging. When near a railway station 
masses of buildings are allowed to rise—abutting. 
that is, on the line—it is almost certain that the 
company which ought to have bought and kept the 
land will have to pay for land and buildings, and it 
is to this that the largeness of the sums that have 
to be paid is due. ‘The London and North-Western 
Railway Company, however, chose its time wisely 
for the needful purchases, for land and property 
were never likely to be lower than they now are, 
and hence its purchases are probably less than they 
would have been had they delayed them. It may 
be expected that other companies will now follow 
the example, and it is possible that at the great 
towns and ports something will have to be done in 
the duplication of lines and in the increase of 
siding accommodation, so that the liability to acci- 
dent may be further decreased. All indications 
point to enlarged trade, and for this the great com- 
panies will need to prepare. 
Tue PanaMa CaNnat. 

We have now before us the official statement of 
the position of affairs in the Isthmus, issued by the 
company for the information of its shareholders, 
bearing date of October 1, and presumably giving 
the latest information which could be received. It 
begins with a circular from M. de Lesseps, announc- 
ing a second call of 125 frances per share, payable 
in January next. After expressing satisfaction 
with the progress made up to the present time, he 
winds up by saying: “The period of practical 
work will be carried through as satisfactorily as 
that of the preliminary researches has been, and 
the largest vessels of the two worlds will be able 
to pass freely from one ocean to the other on the 
date already announced.” The report says that 
the preliminary results which have been secured 
are sufficiently complete to enable the real work of 
construction of the canal to be commenced with- 
out delay. After recapitulating the work done up 
to the end of July last (particulars of which we 
have already published), it states that the borings 
were continued in August, fifteen having been 
made, varying from 21 ft. to 80 ft. in depth, Five 
shafts had been sunk in the Culebra, where the 
solid rock was found at a depth varying from 100 ft. 
to 145 ft. ; and trial workings of 33 ft. square had 
been opened. Sheds, fitting-shops, a sawmill, and 
portable railways had also been constructed. In 
September, a bridge was made over the Obispo, 
and the first two excavators were mounted and got 
ready to work. <A hospital of sixty beds was in 
course of construction on the sea-shore. It is abso- 
lutely stated—both by M. de Lesseps in his circular 
and in the report—that the work of excavation 
would be commenced at the opening of the present 
month, and that nothing was wanting which could 
assist in its satisfactory execution. A list of the 
staff, purporting to be signed by the superintendent 
of the works—M. G. Blanchet, and countersigned 
by M. A. Reclus, the company’s agent—gives par- 
ticulars of the number of employés actually on the 
spot on August 31, from which it appears that there 
were 170 engineers, superintendents, mechanics, &c., 
and 723 native workmen employed at that date. 
Although, however, this list is very elaborately 
classified, it is difficult to understand the principle 
upon which it is drawn up, as some of the names 
are repeated under different stations, and the total 
number of native workmen given does not corre- 
spond with the particulars. Of the “classed” 
workers, seven are reported sick, and one of these 
appears to have been sent back to France. A dia- 
gram of the work is given ; but, beyond indicating 
the points at which the new borings have been 
made, it does not differ from that which we 
published on April 1. In this report nothing is 
said about the health of the staff further than 
the bare mention of the number who were ill on 
August 31. As the publication from which we 
take these details is an official statement of the 
condition of the undertaking, and evidently puts 
everything in the most favourable light, it is rather 
strange that a formal return of the number of 
deaths and cases of illness has not been obtained 
from the company’s doctor, and published, to sub- 
stantiate the contradictions given to the prevalent 








reports of the great amount of sickness on the 
Isthmus. 
AMERICAN TELEGRAPIY, 

It is very generally known that the great bulk of 
the American telegraphic companies have been 
consolidated into the Western Union Telegraph 
Company, but not much is known of that com- 
pany or of its extent here. Its growth has been 
very great of late. A series of its reports are 
quoted in one of the leading American magazines, 
from which it appears that whilst it had ten years 
ago only 121,000 miles of wire, it has now 233,000 
miles ; and whilst it sent in the beginning of that 
decade a little over ten million messages, it sent 
last year over twenty-nine million messages, 
Although there has been a very large increase in 
its receipts it has not been so large in proportion 
as that of the business, because the average receipts 
per message have been reduced. Ten years ago it 
used to receive nearly three shillings per message, 
on the average, now its receipts average less than 
two shillings each. But the cost per message has 
been reduced so much that the profit to the company 
on each, is little less than it was ten years ago, so 
that it may be said that with the vast enlargement 
of the business the company has greatly gained by 
the change. Although this company has so greatly 
added to its length and its business by amalga- 
mation, it must not be supposed that the general 
telegraph business of the United States has grown 
in a ratio such as that indicated, but there has 
been, and is, a vast enlargement of the work, and 
that enlargement is stimulated by the Transatlantic 
business—the cable companies contributing in some 
degree to the growth of the Western Union and 
other lines. Although there has been a very great 
stimulus given to inventions, and to telegraphic 
progress generally in the United States by the 
various companies, yet there seems to be a growing 
feeling in favour of consolidation, and this may 
attain its logical conclusion in the future by 
the same step that has been taken here in regard 
to the inland telegraphs. Not the least important 
of the steps that have been or are being taken in 
the United States in regard to telegraphy are thos: 
in regard to submarine cables. The fir of these 
—that laid by Mr. Jay Gould and his frie sds—has 
been unfortunate. Scarcely had it been laid when 
it followed the example of the first Atlantic cable, 
and hence that competition from America in 
Transatlantic telegraphy that had been expected, 
must be regarded as postponed, if it now takes 
place at all. It is evident that the prospects of the 
companies improve with the extent of the work, 
and that with the growth of international trade 
and interest, and with cheap submarine messages, 
those messages are being yearly enlarged. It is 
believed that in no monih has there been the 
number of words sent under the Atlantic that there 
was last month, owing to the interest in the fate of 
the late president. And with the growth of the 
public business that improvement will doubtless b 
continued, so that for the whole of the six working 
cables there will speedily be abundant employment 
despite the increase of their power by the adoption 
of recent improvements. We must have soon 
cheaper cable communication with the United 
States, and with that the prospects of the existing 
companies brighten, and there is ground for the 
belief that this country will continue to retain its 
held on the telegraphic work of the world. Never- 
theless, the attempts of the Americans to consoli 
date their own system—possibly for Governmental 
purchase—and to enter into the submarine cable 
ownership, will be watched with interest, and 
without much jealousy, for there is growing work 
for all. 











HEDGES’S ELECTRIC LAMPS. 

WE illustrate on page 393 avery curious and inte- 
resting form of electric regulator which is exhibited 
in the Paris Exhibition of Electricity by Mr. Killing- 
worth Hedges, whose name will be known to our readers 
as the author of a little book on the electric light which 
was noticed in these columns some two anda half years 
ago.* Mr. Hedges’s lamp belongs to the same category 
of electric regulators as the lamp of M. Rapieff,t and to 
one form of M. Reynier’s lamp, that is to say, the posi- 
tion of the ends of the carbons, and therefore of the arc, 
is determined not by clockwork or similar controlling 
mechanism, but by the locus of the geometrical intersec- 
tion of the axes of the carbon rods, the positions of 
which axes being determined by simple mechanical 
means. 





* See ENGINEERING, vol. xxvii., page 149. 
+ Ibid., vol. xxvii., page 55. 
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Referring to Fig. 1, A and B are two troughs rectan- 

ular in cross section attached to the supports in such 
positions that their axes are inclined to one another so 
as to form the letter YW as shown in the figure. Within 
these troughs slide freely the two carbon pencils, 
which are of circular cross section, meeting, when 
no current is passing, at the lower point E. The 
carbon-holder B, to the right of the figure, is rigidly 
attached to the framing of the lamp, but the trough 
A, which carries the negative carbon, is attached to 
the framing by a pivot shown in the figure, and on 
this pivot the carbon-holder can rock, its motion 
being controlled by the position of the armature of an 
electro-magnet M, the coils of which are included in the 
circuit of the apparatus. By this means, the moment 
the current is established through the lamp, the armature 
is attracted, and the points of the two carbons are sepa- 
rated, thus forming the are. The positive carbon B is 
held frem sliding and dropping through the trough by 
the gentle pressure against it of the smaller carbon rod 
C}, which also slides ina trough or tube fixed in such a 
position that the point of contact between the two rods is 
sufficiently near the arc for the smaller rod to be slowly 
consumed as the other is burnt away ; the latter in that 
way is permitted to slide gradually down the trough as 
long as the lamp is in action. The negative carbon- 
holder A is provided with a little adjustable platinum 
stop E, which by pressing against the side of the conical 
end of the negative carbon holds the latter in its place 
and prevents it sliding down the trough except under 
the influence of the slow combustion of the cone during 
the process of producing the arc. The position of the 
stop with respect to the conical end is determined by a 
small adjusting screw showninthe figure. This arrange- 
ment of stop is identical in principle with that adopted 
by Messrs. Siemens Brothers in their “ abutment pole” 
lamp, and is found to work very well in practice on the 
negative electrodes but is inapplicable on the positive 
carbons on account of the higher temperature of the 
latter, which is liable to destroy the metallic stop by 
fusion, and it is for this reason that the positive carbon 
in Mr. Hedges’s lamp is controlled by the method we have 
already described. For alternating carrents, however, 
the abutment stop may be used on both electrodes, 








In order to maintain a good electrical contact between 
the fixed conducting portions of the lamp and the 
sliding carbons, Mr. Hedges fits to each carbon-holder a 
little contact piece F F hinged to its respective trough 
at its upper end, and carrying at its lower or free end a 
somewhat heavy little block of brass grooved out to fit 
the cylindrical side of the carbon, against which it 
presses with an even pressure. This arrangement offers 
another advantage, namely, that the length of that 
portion of the carbon rods which is conveying the 
current is always the same notwithstanding the shorten- 
ing of their total length by combustion, the resistance of 
the carbon electrodes is therefore maintained constant, 
and, for the reason that the contact piece presses against 
the rods very near their lower ends, that resistance is 
reduced toa minimum. In this way very long carbons, 
such for instance as will burn for ten or sixteen hours, 
can be used without introducing any increase of resist- 
ance into the circuit. The length ofthe arc can be deter- 
mined by the adjustment of the screw G, by which the 
amount of movement of the armature is limited. 

Fig. 2 represents a modified form of Mr. Hedges’s lamp 
designed for installation when it is desirable to burn 
a number of lamps in series. In this arrangement the 
carbons are separated by the attractive influence of a 
solenoid upon an iron plunger, to which is attached (by 
& non-magnetic connexion) the armature of an electro- 
magnet, the coils (which are of fine wire) forming 
a shunt circuit between the two terminals of the lamp, 
and so disposed with respect to the armature as to 
influence it in an opposite direction to that of the 
solenoid. When the circuit of the lamp is completed 
with the electric generator the carbons are drawn apart 
by the action of the solenoid on the plunger, and the dis- 
tance to which they are separated is determined by the 
difference of attractive force exercised upon the arma- 
ture by the solenoid and the magnet; but as the latter 
forms a short circuit to that of the are, it follows that 
should the resistance of the arc-circuit increase either 
through the are becoming too long or through imper- 





fection in the carbons or contacts, a greater percentage 
of current will flow through the magnet coils, and the 
arc will be shortened, thereby reducing its resistance and 
regulating it tothe strength of the current. In other 
words, the distance between the carbons, that is to say 
the length of the arc, is determined by the position of the 
armature of the electro-magnet between its magnets and 
the solenoid, which position is in its turn determined by 
the difference between the strength of current passing 
through the coil of the solenoid and that of the magnet. 

Mr. Killingworth Hedges exhibits also a third form of 
his lamp, in most respects similar to the lamp figured in 
Fig. 1, but in which the ends of the two carbons rest 
against the side of a small cylinder of fireclay or other 
refractory material, which is mounted on a horizontal 
axis and can be rotated thereon by a worm and worm- 
wheel actuated by an endless cord passing over a grooved 
pulley. In the lamp one of the carbon-holders is rigidly 
fixed to the framing of the apparatus and the other is 
mounted on a point so as to enable the length of the arc 
playing over the clay cylinder to be regulated by the 
action of an electro-magnet attracting an armature in 
opposition to the tensicn of an adjustable spring. 

In the same exhibit will be found specimens of Mr. 
Hedges’s two-way switches, which have been designed to 
reduce the tendency to sparking and consequent destruc- 
tion which so often accompanies the action of switches 
of the ordinary form. The essential characteristic of 
this switch, which we illustrate in elevation in Fig. 3 and 
in plan in Fig. 4, lies first in the circular form of contact- 
piece shown in Fig. 4, and next in the factthat the space 
between the two fixed contact-pieces is filled up with a 
block composed of compressed asbestos, the surface of 
which is flush with the upper surfaces of the two con- 
tact-pieces. The circular contact-piece attached to the 
switch lever can be turned round so as to present a fresh 
surface when that which has been in use shows indica- 
tions of being worn, and a good firm contact with the 
fixed contact-pieces is insured by the presence of a spiral 
spring shown in the upper figure, and which owing to an 
error in engraving appears more like a screw than a 
spring. In order to prevent bad connexion through dust 
or other impurities collecting within the joint, the elec- 
trical connexion between the fulcrum of the switch lever 
and the circular contact-piece is made through the bent 
spring shown edgeways in Fig. 3. 





NOTE ON CURRENT DEPHOSPHORISING 
PRACTICE.* 
By Sipney Gitcueist THomAs and Percy CARLYLE 
GILCHRIST. 

Ir being now just three years since the first detailed 
communication on the subject of the technical possibility 
of a complete and direct dephosphorisation being effected 
in the Bessemer and Siemens processes was offered to the 
Institute, and nearly two years since the first working on 
a large scale was commenced, it has been intimated that it 
would be interesting to many members to know in what 
position the matter now stands. 

The more strictly scientific aspects of the question having 
been already treated of at various times, it is only proposed 
at present to give a very brief résumé of the technical 
results obtained at some of the leading dephosphorising 
works, with the view of affording members the necessary 
data for drawing their own conclusions as to the technical 
and economical status of the deplosphorising process, and 
giving some materials for forming a judgment on the re- 
lative advantages of manufacturing iron by the fluid or 
ingot processes as compared with the puddling or piling 
process. It is to be premised, however, that, as there are 
at present in operation only three works in which the plant 
has been specially arranged to meet the requirements of 
the new process (none of which are as yet entirely com- 
pleted), it is obvious that the average results here given are 
very far indeed from representing the economical practice 
likely to be obtained in new or specially adapted plant. 

The data here given are based on the results obtained in 
the present current manufacture of dephosphorised steel, 
which amounts to between 27,000 and 29,000 tons a month. 
It may be added that the make for November, and pro- 
bably for October, will considerably exceed 30,000 tons, or 
say at the rate of 360,000 tons a year; while in the course 
of the next few months, twelve more converters, now nearly 
finished, will come into operation, bringing the yearly 
make up to considerably over half a million tons. 

With regard to the question of production, it may be 
noticed—(1) That at present, in the modified Bessemer 
process, the production of steel per lining is considerably 
less than in the old process, and that, therefore, the vessel 
plant, or the facilities for changing the vessel, should be 
increased for a given make. (2) That the make per 
unit of blowing and hydraulic engine power (and in conse- 
quence per unit of boiler and crane capacity) is substan- 
tially the same for both processes, and that, therefore, no 
increase in engine, boiler, or crane power is required for 
the dephosphorising Bessemer process. 

As an illustration of the actual present productive capa- 
city of old works modified for the new process, it may be 
mentioned that there are now at work in Germany two 
three-vessel basic pits, each regularly turning out 24 or 
more charges per twenty-four hours, which probably 
equals the full average of English practice with two-vessel 
bematite pits. This is the more remarkable as one at least 
of these pits is a very old and contracted two-vessel pit 
into which a third vessel has been squeezed. At another 
German works, with an old two-vessel basic pit, which 


* Paper read before the Iron and Steel Institute. 








works on day turn only, the average basic output is 11 
charges in the twelve hours ; while at a fourth works with 
an old two-vessel pit, 22 casts are regularly obtained per 
twenty-four bours. 

The interest and redemption of the cost of a third vessel 
and its adjuncts would amount to a charge of about three 
halfpence per ton of steel produced. With the Holley 
system of removable shells there would seem to be no reason 
for anticipating any difficulty in obtaining from a single 
two-vessel basic pit any amount of steel that could be 
handled, or say at least 50 charges per double sbift. In 
America, a still larger production is expected from the new 
basic works. The durability of linings is intimately con- 
nected with the subject of productive capacity. In present 
practice the necessity for considerable repairs to the lining 
arises after from 35 to 90 blows. Thus it appears from the 
returns from various works that more or less extensive 
repairs are required on an average after 70, 60, 45, 40, and 
60 charges respectively, or say an average of 56 charges. 

Practice varies much as to the mode of conducting these 
repairs. There are very important advantages in the 
system worked by Mr. Richards, of performing them with 
liquid lime-tar without cooling the vessel. This enables a 
badly worn lining to be made as good as new in less than 
fifteen hours, as a maximum, after the last blow. In some 
works, when a vessel is badly worn the whole lining is 
knocked out and replaced; in most, however, the more 
economical mode of merely renewing the worn portion is 
employed, and an absolutely new lining is only put in after 
many months’ working. 

Not less important than the durability of linings is that 
of durability of bottoms. The average number of blows 
per bottom as reported by ten works is asfollows: 84, 21, 
13, 14, 18, 12, 14, 15, 12, or an average of over 14 blows. 
In nearly all cases only pin bottoms are used, so no tuyeres 
are replaced. The average would be higher if only the 
results of the past few weeks were taken. In many cases 
lime bottoms have run for 24 heats, and even over. The 
average duration of silica bottoms in England would appear 
to be under 11 blows, the best average being 14, and the 
lowest 9, besides replacements of tuyeres. Perhaps, 
however, the best criterion of the relative durability of 
basic lining material is afforded by the consumption of 
refractory basic materials for linings and bottoms per ton 
of steel produced. Unfortunately, reliable figures on this 
head are not always obtainable. The following represents 
the total consumption of basic refractory material (in the 
only works in which trustworthy account seems to be kept), 
in kilogrammes per thousand kilos. (one ton) of steel: 
45, about 40, 38, 70, or a meanfof 48 kilos., or rather under 
1 ewt. per ton of steel. The70 kilos. being in a new works 
not yet in regular work, it may be assumed that 48 kilos. 
is more than the actual mean, which is probably under 
45 kilos. The consumption of gannister and tuyeres in the 
hematite process is probably about 30 kilos. The con- 
sumption of coal in the burning and shrinking of the 
calcareous refractory lining and bottom material varies 
very greatly, being now considerably less that in early 
practice. ‘Thus, for the production of a ton of prepared 
refractory basic material, the consumption of coal varies 
between 17 cwt. and 3} tons at different works, being 
2 tons, 3 tons, 34 tons, 17 cwt., 20 ewt., and 22 cwt. At 
three works, where the cupola mode of preparation is 
adopted, the consumption of coke is 21 cwt., 18 cwt., and 
15cwt. With good firing arrangements and regular work, 
there seems no difficulty in obtaining a ton of lining 
material with a consumption of considerably less than 
24 ewt. of coal, or say 16 ewt. of coke. 

At the average cost of limestone and coal or coke in 
English steelmaking districts, the maximum average cost 
of basic lining material would be considably below 27s. a 
ton ; in some, it would be below 20s. The cost bas been 
reduced already very much below the first figure in several 
existing works. Taking as an average 1 cwt. of basic 
material (including tar) per ton of steel made, the cost of 
material would be about 1s. 8d. per ton of steel produced. 
Should it prove practicable to commercially produce 
magnesia at a very low figure, this may prove a useful 
material. The consumption of lime for additions varies 
between 13} and 17} per cent. on the weight of the pig used 
—say, an average of rather over 15 per cent. on the steel, 
or 3cwt. per ton. The result of recent trials makes it 
probable that a little over 2 cwt. may perhaps prove suffi- 
cient. The slag produced in conversion is in all new works 
allowed to run direct into a slag bogey, so that there is no 
handling of slag at all. The composition of the slag, /.e., 
its content of iron, manganese, lime, magnesia, and 
phosphorus, is such as to give it in the blast furnace rather 
more than the value of an equal weight of limestone. 

The loss of metal, including remelting (when practised), 
varies considerably, being in all cases in excess of the loss 
obtained in the hematite process. The absolute loss re- 
ported from eleven works is 14, 13, 16}, 16, 16,15, 154, 11, 
13}, 17, and 19 per cent. respectively, or an average of 15 
per cent. There is, however, reason to believe that 17 and 
19 per cent. losses reported are abnormal, and the latter, 
reported by a new work for the first few months’ working, 
is probably incorrect. The loss from shots of metal being 
entangled ina somewhat cold slag is always exceptionally 
large at the commencement, owing to slow, and therefore 
cold, working, as well as to bad cupola working. The 
average loss in conversion in English hematite practice is 
probably about 12 per cent. The duration of the blow, 
including the afterblow, varies from 13 to 25 minutes, 
averaging about 18 minutes. This does not include sam- 
pling, which, when practised, usually occupies three or four 
minutes more. The sampling period would in America be 
doubtless utilised in blowing the second vessel. Blast power 
sufficient to finish a blow in about 15 minutes is desirable. 
The average pig used in various works varies in composi- 
tion as follows: White iron is generally preferred; at 
Eston, however,:Mr. Richards blows white, grey, and 
mottled indifferently, all direct from the furnace. Only 
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direct working is carried on at Eston and Creusét, and 
mixed direct and cupola working at two other works. 
i. ' - 





L 2 @ 5. 6 7 8 9 10. 11 
Phosphorus 1.75 2.00 2.5 25 2 22 3002. 2. 1.0 
Silicon a a. -# a as 70 80 50 70 1,3 1.00 
Manganese 35 1.00 2,00 1.7 1.00 12 2.0 10 17 16 
Sulphur ... 10to .2 


All these varieties, which are the average of the charges 
used at the several works, work well, but considerably 
wider limits of composition are actually employed. 

As to the quality of the steel produced, the rapid exten- 
sion of its employment for every purpose for which Besse- 
mer steel has ever been used (excepting, perhaps, the 
manufacture of Bessemer tool-steel) is the best evidence. 

That dephosphorised steelis even superior to hematite 
steel for certain purposes, such as boiler and other plates 
and wire, is now pretty well agreed. The total number of 
converters at present regularly working on phosphoric iron 
is thirty-six, of which, however, eight or nine are of less 
than four tons capacity. Thirty more converters specially 
designed for the process are now under construction. 
Several Siemens furnaces have been in regular work for 
some time, but details of their operations must be reserved 
for the present. 

If no formal acknowledgment is made by name to the 





many able co-workers in Germany, Austria, France, Bel- | 
gium, and England, who have contributed so largely to the | 
development of practical dephosphorisation, and to furnish | 


materials for this note, it is only because acknowledgments 
are due to so many that it would be invidious to parti- 
cularise a few. As, however, Mr. Richards is absent, it 
may be permissible to renew the expression of a feeling of 
deep indebtedness to him—a feeling in which all interested 
in dephosphorising progress will certainly join. 








BESSEMER STEEL MANUFACTURE. 
On the Use of a Mechanical Agitator in the Manufacture 
of Bessemer Steel.* 

By Mr. W. D. ALLEN, Sheffield. 

Tue employment of Bessemer steel for many purposes 
for which the more expensive article crucible steel was at 
one time exclusively used, renders it necessary not only 
that each charge of the steel should contain a given and 
known amount of carbon, but also (and this is of para- 
mount importance) that the carbon and manganese added 
to the converted metal at the end of the process should be 
diffused throughout the mass with the utmost regularity, 
so as to insure the perfect homogeneity of every portion of 
the charge. 

Every one who has witnessed the admixture uf the highly 
carburetted spiegeleisen or ferro-manganese with wholly 
decarburised iron charged with oxygen, will have noticed 
the violent ebullition and disengagement of gas which 
accompanies the act of pouring these two dissimilar metals 
together, and will therefore readily understand how this 
disengagement of gas continues, though less violently, so 
long as any portion of these metals remains in an imperfect 
state of admixture. This is a condition which but too 
frequently continues during the pouring and solidification 
of the metal, thus giving rise to the violent cbullition seen 
in the moulds whilst casting, and consequently to unsound 
and bubbly ingots ; in addition to which, veins or streaks of 
metal of different qualities and composition run in all 
directions through the mass, which, though invisible to the 
eye, become palpably manifest in the physical properties of 
the steel when employed for delicate purposes. 

A piece of imperfect glass furnishes a very good illustra- 
tion of the steel in this condition; for, upon examining 
the transparent mass, veins and striz, arising from dif- 
ference of density and composition, will be seen traversing 
in all directions. To the painter the want of uniform 
admixture in his colours is still more obvious. For 
example, in making a light grey colour, if he adds to a 
white liquid paint about the same proportion of black 
eolour as the steelmaker adds of ferro-manganese to his 
charge of converted metal, he finds, by the most indisput- 
able ocular demonstration, that, by the mere pouring of 
the two colours together after the manner of mixing 
practised by the steelmaker, he utterly fails to produce a 
uniform grey tint in the liquid mass, to effect which he 
must diligently stir the mixed materials for a considerable 
time ; and by so doing the marble-like veining, which is at 
first so clearly marked, becomes by degrees less and less 
conspicuous, until at last the whole mass presents a 
uniform tint of colour. This is the condition of homo- 
geneity to which the alloy of carbon and manganese with 
the converted metal must be brought if we desire to obtain 
a fluid which has ceased to throw off gas bubbles, and to 
obtain solid castings of a uniform quality throughout; and 
to this condition the steel can be brought by the aid of a 
powerful mechanical agitator, working out of contact with 
atmospheric oxygen. In the operation of ‘steel melting in 
crucibles, it is found necessary not only to melt the metal, 
but to keep it in the molten condition some considerable 
time before ponring, in order to effect what is known by 
the term *‘ killing it ;”’ which without doubt means giving 
time for the carbon, manganese, &c., to well alloy and mix 
with the metal, and for the gases formed thereby to escape, 
which action slowly takes place, assisted doubtless by a 
slight circulation of the fluid metal in the pot. And this 
fact of the necessity of keeping the metal in a fluid state 
for some time, in order that its different constituents 
may become thoroughly incorporated, tends further to show 
the difficulty and uncertainty of insuring a thorough 
admixture of the materials in the Bessemer process by the 
means ordinarily practised, particularly when we consider 
the large body of steel under operation, and the short space 
of time at command ; and it clearly points to the agitator 
as our friend by whose assistance we can in a few seconds 
insure the perfect amalgamation and admixture so indis- 
pensably necessary. 

* Paper read before the Lron aud Steel Institute. 





This important fact appears to have forced itself on the 
attention of Sir Henry Bessemer as long agoas January, 
1863, at which period he obtained a patent for various 
means of insuring a uniform or standard alloy, to be 
added to a precisely ascertained quantity of converted 
metal. In order to insure the perfect admixture and 
blending together of these materials, he devised a mecha- 
nical agitator revolving in tbe fluid metal beneath a covering 
of molten slag, and therefore out of contact with the 
atmosphere; and it does seem highly probable that 
had this method been adopted for the diffusion of the 
spiegeleisen in the earlier stages of the introduction of his 
process, much of that feeling of uncertainty in the material, 
and the general impression of want of uniformity, would 
never have arisen, and many of the fancy tests now im- 
posed by consumers would not have come into fasbion. 








The constantly increasing demand for Bessemer steel of 
high and uniform quality caused the writer’s attention to 
be directed to the attainment of that object ; but notwith- 
standing the greatest care in the operation and in the 
selection of materials, the results obtained in practice 
seemed, from some occult and undefined cause, to vary 
occasionally to an extent that was perplexing and unsatis- 
factory. Continued attention to the subject, however, 
convinced him that the want of that coveted uniformity 
arose almost entirely from the want of perfect admixture 
of the carbon and manganese with the converted metal ; 
for notwithstanding the natural tendency there seems to 
be for the molten spiegeleisen to diffuse itself, and also of 
the mixing action that does undoubtedly take place in run- 
ning the charge first into the ladle and then into the moulds, 
analysis showed a want of perfect admixture, and the steel, 
though equal enough for rails, was not found so when used 
for many other purposes. To overcome these difficulties it 
was decided to make trial of the mechanical agitator above 
referred to, and one was constructed at the works of the 
Henry Bessemer Company, and put into operation about 
three years ago. The writer believes this to be the first 
and only application that has yet been made of it, and the 
object of the present paper is to bring under the notice of 
the Institute the fact of its perfect practicability, and to 
make known some of the advantages obtained by its use. 

The mixing or stirring operation takes place in the ladle 
immediately before casting, and the apparatus is shown on 
the diagram, and consists of a vertical spindle A, having at 
its bottom end a socket B. This spindle is supported in 
bearings, and is fixed at some convenient part of the pit 
where the ladle of steel can be brought by the ladle crane 
immediately beneath it. The spindle is driven by bevel 
wheels and a horizontal) shaft, the shaft being sufficiently 
long to remove any driving appliance from the heat or any 
splashing that may take place. ‘The agitator itself is 
simply an iron rod about 1} in. in diameter, one end 
slightly tapered to fit easily into the socket B, where it is 
held by a cotter, while the other end:has a long slot 
punched in it, through which is inserted the blade or plate 
of iron, abont 2 ft. long, 4in. to 5 in. wide, and about } in. 
thick. The blade, after insertion into the slot, is twisted 
at each end, so as to give it somewhat the form of a screw 
propeller blade. The rod and blade are coated over with 
loam or ganister, which has to be thoroughly dried, 
blacked, and carefully prepared. The taper end of the rod 
is then inserted into the socket B, and cottered into its 
place ready for use. The ladle of steel immediately it is 
turned out of the vessel. is brought beneath the agitator, 
and raised by the hydraulic crane, immersing the blade and 
a portion of the rod in the steel. Rotary motion of 
about 100 turns per minute is then given to it, the ladle 
being lowered and raised again during the operation to 
insure all portions of the steel being operated upon. When 
the stirring is deemed sufficient, the ladle is lowered clear 
of the agitator, and the casting is proceeded with in the 





usual way. 


Nothing could work more satisfactorily than this appa- 
ratus has done since the time of its erection. Occluded 
gases are expelled in large quantities by the operation 
insuring an almost perfect degree of soundness and freedom 
from bubbles both in ingots and castings ; the metal flowing 
into the moulds with a quietness supposed to be the ex. 
clusive characteristics of dead-melted crucible steel. 

Every ingot formed from the largest charges is now found 
by analysis to be Comp ved uniform in temper and quality 
while the thoroughly homogeneous quality of every part of 
the same ingot is evinced by its behaviour under the 
hammer or in the rolls, as well as in hardening and 
tempering. 

The great extremes and varieties of temper now required 
also tend to render complete admixture more necessary 
than heretofore. It sometimes happens that to obtain the 
required degree of hardness, as much as 14 ewt. to 15 ewt. 
of spiegeleisen must be added to the charge of 5 tons, and 
on other occasions not more than 84 lb. of ferro-manganese 
is employed for the same quantity of converted metal in 
order to retain the necessary degree of softness. In such 
extreme cases the necessity for thorough admixture must 
be obvious; for in the case of the large addition of 
spiegeleisen before referred to, a very little want of com- 
plete admixture would result in hard places being formed 
in the steel; and in case of the small addition of ferro. 
manganese, unless it was well diffused throughout the 
mass, some portion of the charge would not be workable. 

The writer would here observe how small a quantity of 
ferro-manganese is capable of rendering good Bessemer 
steel beautifully ductile and malleable when it is thoroughly 
diffused. He has made charges of five tons with the 
addition of only 28 lb. of ferro-manganese (75 per cent. 
manganese), and when well stirred every ingot has 
hammered and worked beautifully. 

Reference has hitherto chiefly been made to the use of 
the agitator in the manufacture of the higher classes of 
steel. Attention should, however, be drawn to its use in 
the manufacture of steel for boiler and ship plates, for in 
no case can perfect homogeneity be more important or 
unequal admixture be more destructive. For example, let 
us suppose an ingot in which, from imperfect admixture, 
there runs some veins more or less parallel with each other, 
and that these so-called veins consist of portions of the metal 
still partaking to some extent of the soft and weak quality 
due to the absence of a proper amount of spiegeleisen, 
while other contiguous layers would in consequence be too 
highly carburised. Now, if such an ingot be rolled into a 
plate with these veins running parallel to its surface, no 
great loss in its resisting power would result; but if, on 
the contrary, these veins are at right angles to its surface 
(and such an ingot would be just as likely to be rolled in 
this way), they would be rolled into bands several inches ora 
foot apart; the strength of the plate to resist rupture woul 
in that case depend upon the cohesive strength of the metal 
in these bands of soft and weaker material. And although 
we cannot suppose the case precisely as chosen by way of 
illustration, it will be sufficiently obvious that for all plates 
the most perfect homogeneity and the most thorough 
admixture of these widely different materials is absolutely 
necessary in order to develop the full ductility and cohesive 
strength of the plate. 

It will be pretty generally known by users of the 
Bessemer process that the practice of turning up, or par- 
tially turning up, the vessel after adding the spiegeleisen is 
sometimes resorted to in order to secure a mixture, and it 
does no doubt to some extent effect that object, but it has 
serious disadvantages. It oxidises some of the carbon and 
manganese contained in the spiegeleisen, and, what is far 
more serious, it recharges the steel with a large quantity 
of oxygen, which at this stage of the process it is all- 
important should be got rid of as far as possible. 

A more complete and reliable diffusion of the spiegeleisen 
is but one of the advantages obtained by the agitator. 
The liberation of occluded gases is a most important 
feature in its use. The evolution of gas is very manifest 
during the stirring process, particularly at its commence- 
ment, when gas is seen to force its way through the slag 
covering in large quantities, frequently with a considerable 
roar, and the ebullition of the steel is sometimes so violent 
as to cause the metal to rise over the sides of the ladle, and 
the stirring has to be moderated. ‘The simple fact is, that 
the violent frothing so frequently seen in the moulds 
whilst casting is got rid of in the ladle by the aid of the 
agitator, and sound castings, free of all honeycombing and 
uniform throughout, are now made with perfect regularity 
and certainty by the Bessemer process. : i 

The stirring operation is found to be very simple in 
practice, causing no delay or inconvenience of any kind, 
and costing almost nil. ; 

This mixing process has been in constant use more than 
three years at the works of the Henry Bessemer Company, 
and every charge of steel made during that time has been 
stirred. In fact, in those works, the stirring operation 1s 
by all regarded as one of the most essential in connexion 
with the process, and no charge of steel would now be 
looked upon as reliable, and in a fit condition for casting, 
unless it had received this finishing touch. 





Vicrortan Gotp Minine.—The total yield of gold in 
Victoria in 1880 was 829,121 oz., being upwards of 
70,000 oz., more than in 1879, and the highest yield of 
any year since 1876. Of late there has been a rapid decrease 
in the yield from alluvial mining. In 1870, for example, 
the alluvial mines of Victoria produced 718,729 oz. of gold, 
while last year the yield was only 299,926 0z. This con- 
siderable increase established in the production of gold in 
Victoria last year is justly considered to be due to the 
opening up of new gold-producing areas in which rich 
deposits have been hitherto hidden beneath deep flows of 
voleanic rocks. ‘These operations have been greatly faci- 





litated by the use of diamond drills imported by the Vic- 
torian Government. 
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AMERICAN STEEL RAIL MANUFAC- 
TURE. 


On the Manufacture of Bessemer Steel and Steel Rails 
in the United States.* 
(Supplementary Paper.) 

By Caprarn W. R. Soune, Edgar-Thomson Steel Works, 
Pittsburg, Pennsylvania. 

In continuation of the information presented to the Insti- 
tute in May last, I have now the honour of submitting 
some particulars of the operations carried on at the Edgar- 
Thomson Steel Works during the first six months of 1881. 

In that period the two converters at work produced 
76,758 tons of ingots, as against 55,428 tons for the cor- 
responding half of 1880, being an increase of a fraction 
over 38 per cent. 

In the converting department, with two converters each 
of 7 tons capacity, the best twenty-four hours’ work has 
been 623 tons. The largest production in a single week 
has been 3433 tons; and the best month’s work has been 
14,033 tons.t 

The rai] mill, in the same time, has produced 65,087 
tons of rails, as against 43,272 tons in the corresponding 
half of 1880, being an increase of a fraction over 50 per 
cent.t 

The average weekly yield of rails during 1881 was there- 
fore 2503 tons, as compared with an average of 1664 tons 
per week in 1880. 

In some weeks, however, these averages have been 
greatly exceeded. During the week ending July 30, we 
rolled 11,278 rails of 56 lb. per yard, aggregating 2808 tons. 
In the following week we rolled 11,285 rails of 60lb. per 
yard, aggregating 3004 tons; and for the week ending 
August 13th, we tarned out 12,219 rails of 37} 1b. per yard, 
making a total of 3101 tons. 

I have reason to believe that the production of rails at 
these works during the fortnight ending August 13th is 
the greatest that has yet been obtained in one mill. I am 
fully aware of the claim made on behalf of the Cleveland 
Steel Works of Bolckow, Vaughan, and (o., that during 
the week ending Saturday, May 21st last, 3623 tons of 
rails were rolled in one mill;§ but I am informed by one 
who was present during the time that this large produc- 
tion was obtained by Mr. Windsor Richards, that the 
rails were double-headers of 80 lb. per yard. Assuming 
this to be the fact, you will find, on a comparison of the 
number of rails rolled, that our output at the Edgar- 
Thomson Works greatly exceeds that of the Cleveland 
Steel Works. If we take the 12,219 rails rolled here dur- 
ing the week ending August 13th at 80 lb. per yard—the 
weight of the rails rolled at Eston— making the usual 
allowance for short lengths, we should have a weight of at 
least 4320 tons. 

I am not, therefore, prepared to admit the claim made 
by Mr. Richards, at the May meeting of the Institute, that 
** we beat the Americans in rolling rails.’’ 

Ac the Edgar-Thomson Works, the output of the rail 
mill is limited by the quantity of steel furnished by the con- 
verting department, and for that reason we anticipate still 
better results when the three new converters now being 
erected have been got to work, as thereby the rail mill will 
be fully supplied. 

What the American three-high mill is capable of doing 

in the way of rolling rails is still an unsolved problem. 
Until quite lately I was disposed seriously to doubt whether 
it could equal the output of a reversing train such as those 
we at the Dronfield and_.Cleveland Steel Works in Eng- 
and. 
If Mr. Windsor Richards will kindly furnish the Insti- 
tute with the largest number of rails rolled in a given time 
at the Cleveland Steel Works, a better comparison could 
then be made of the real merits of each of the two systems 
of rolling. 

With reference to rolling off direct from the ingot, I 
would put it to English steelmakers whether they are not 
compelled to carry an excess of manganese in their steel to 
prevent heavy loss by reason of second-class rails? The 
percentage of second-class rails obtained is an important 
factor in judging of the true merits of an — of rolling, 
and some information on this point would be of interest to 
the trade. 

Apart from the necessity of using a greater amount of 
manganese and the turn-out of a higher percentage of 
second-class rails, I do not for a moment question that in 
the reversing rolling mill, rolling two or more lengths as 
at Dronfield and the Cléveland Works, there is a great 
economy of labour and of waste. 

It was suggested in the discussion that followed the 
paper which | had the honour of submitting to the Insti- 
tute in May last, that the great yield of American steel 
works must represent a larger cost per ton than the average 
of English practice. ‘To this I reply that, as most of the 
workmen are paid on a tonnage is, the cost cannot be 
increased according to output ; but, on the other hand, the 
charges debited to interest and general expenses, as well 
as the day-labour account, are always lower in proportion 
as the output is increased. 








Pusiic WoRKS IN France.—It appears that the expen- 
diture of the French Government on public works in France 
in 1878 was 4,280,0001. ; in 1879, 8,080,0001. ; and in 1880, 
12,240,0001. The expenditure on railways by the French 
Treasury in 1878, 1879, and 1880, was 6,040,0001.; on 
canals, 3,320,0001.; on rivers, 2,080,0001.; and on sea- 
ports, 3,200,0001. 


* Paper read before the Iron and Steel Institute. 

+ In all cases I quote the gross ton of 2240 Ib. 

t The rail mill is three-high, with rolls 23 in. pitch, the 
train being driven by a 46 in. by 48 in. engine having 
balance slide valves. 

§ Vide Journal, No. I, 1881, p. 

|| Ibid., p. 143. 





999, 





ON THE DISTRIBUTION OF ELEMENTS 
IN STEEL INGOTS.* 
By Mr. G. J. Snetus, Worki nm. 

At the last meeting of this Institute, in the discussion 
— Mr. P; ’s paper, Mr. Stubbs announced the remark- 
able fact that he had discovered that ‘‘cast steel ingots’’ 
could not be strictly said to be homogeneous, and that ‘‘a 
redistribution of the elements took place during solidifica- 
tion, the carbon, sulphur, and phosphorus going to that 
part of the ingot which remained fluid the longest, so that 
the centre of the ingot became the most impure.” Some 
years ago, Dr. Percy suggested to me the desirability of 
ascertaining whether the spiegeleisen became thoroughly 
diffused in an ordinary Bessemer charge, and, to test the 
question, I analysed the first and last ingot from a charge, 
and also the top and bottom of an ingot; and so far as we 
could see, there was no practical difference in the composi- 
tion of the steel at any point. I was, therefore, led to 
express a doubt as to this redistribution of the elements, 
and particularly ‘‘ the application of the deduction to the 
Livadia’s plates.’’ The President, however, very properly 
reminded me that the ingots upon which Mr. Stubbs had 
experimented were very large, and Mr. Stubbs explained 
that he also had found that ‘“‘ the analysis at the bottom of 
the ingot and at the top gave similar results.” Under 
these circumstances, in justice to Mr. Stubbs, I thought 
it my duty to repeat, the > eo upon a very large 
ingot, as the analyses} which I had made previously 
were with ordinary small rail ingots. I have now the 
pleasure to submit the results of these experiments to the 
Institute, and to bear testimony to the accuracy of Mr. 
Stubbs’s observations. 

In order to give the elements every chance of redistri- 
buting themselves, I had a large ingot 7 ft. long and 19 in. 
+19 in. cast in moulding sand ; and so as to have sufficient 
— to look for, I added a portion of cinder pig to an 
ordinary charge, by which the phosphorus and sulphur 
were somewhat increased. After the addition of spiegeleisen 
the vessel was turned up and the blast sent through for 
nearly a minute, to insure thorough admixture. The ingot 
was then allowed to cool very nally, and although cast 
on the Saturday, it was not properly cold on Monday morn- 
ing. Following the plan of Mr. Stubbs, I had two slices 
of the ingot cut off, one 21 in. from the top, and another 
4 in. from the bottom, as shown in sketch. These are now 
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placed on the table, and it will be seen that while the 
bottom section is almost absolutely sound, the top is a 
spongy mass, full of cavities, some of these being gas 
cavities, but many of them being doubtless due to con- 
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traction. Drillings from each were then analysed sepa- 
rately, with the following results : 
-—— Top Bottom. 
Tron ~ o ove 98.304 99.038 
Combined carbon = -760 350 
Silicon er trace trace 
Sulphur ... 187 O44 
Phosphorus 191 | O44 
Manganese 558 514 
100.000 99.990 





These analyses, it will be seen, confirm in a remarkable 
manner those previously obtained by Mr. Stubbs. In order 
that there might be no possibility of error, however, I had 
a second set of drillings, and marking them A and B, sent 
half of each to_Mr. Pattinson, while Mr. Ernest Burrows 
analysed the other portions. The results were as 

















follows : 
A. B. 
(Pattinson.) |(Burrows) (Pattinson.) (Burrows) 

Iron ove eee 98.200 98.224 99.000 | 99.060 
Combined carbon 620 .660 .350 .370 
Graphitic ® 095 ven -037 in 
Manganese 694 666 535 468 
Copper 004 aes 004 eco 
Silicon 028 trace .023 trace 
Sulphur ... 129 160 049 032 
Phosphorus 163 142 063 052 

99.933 99.852 100.061 99,982 





It will be seen that the two analysts agree in a remark- 
able manner, showing clearly that when the chemist’s 
work is properly performed, great reliance can be placed 
upon the actual results. I need scarcely say that sample 





A was from the top section of the ingot and sample B from 
the bottom. In order to trace this redistribution still 
further, borings were taken from each section along a 
diagonal line from one corner to the centre, and numbered 
as shown in the sketch. 


* Paper read before the Iron and Steel Institute. 








The results of these analyses are given below for carbon, 
sulphur, and phosphorus. 





| Top. | Bottom. 





| 
\C. Carb. Sulphur 


Phos.| (C. Carb.|Salpbur. Phos. 





1 | MA 032 | .044/1| .44 048 | .060 
2| 54 048 | .060|2) .42 056 | .062 
3| .57 080 | .086}3| 41 048 | .054 
4| 61 096 | 097 |4) .40 048 054 
5| .68 120 | .111/5| .38 048 | .058 
6| 77 187 | .142 /6 37 044 | .052 








These results confirm the molecular interchange dis- 
covered by Mr. Stubbs in large ingots, and show that 
carbon, sulphur, and silicon become concentrated in those 
portions of the ingot which remain fluid the longest, leaving 
iron and manganese in excess in the portions from which 
they have liquated. 

As there was then no doubt about this redistribution in 
very large ingots solidifying slowly, it became important 
to see how far the action affected ordinary plate and rail 
ingots. These were cast in ordinary cast-iron ingot moulds, 
and therefore set much more rapidly than the large one. 
The plate steel ingot (made by the Siemens process) was, 
however, of large size, being 3ft. 6in. long, 21in.+17 in. 
at top, and 21% in.+172in. at bottom. It was a good solid 
ingot, as will be seen from the sections on the table. 
Slices as before were cut from the ingot 10in. from the 
top and 4in. from the bottom, and the analyses gave : 











~——- Top. Bottom. 
Iron nae oss 99.324 99.356 
Combined carbon -210 -190 
Silicon... ani nil. nil. 
Sulphur ... oso 056 044 
Phosphorus :068 -050 
Manganese 342 -360 
100.000 100,000 





An ordinary Bessemer rail ingot 4ft. long by 114 in. at 
top and 13in. at bottom was sliced 12in. from top and 
34 in. from the bottom. These gave the following 














analyses : 

— Top. | Bottom.° 
"ee 98.759 
Combined carbon ei ove 420 | -420 
Silicon... a we oe] trace | trace 
Sulphur ... ae ine sant -046 -039 
Phosphorus eee a 056 -044 
Manganese ose 755 | -738 

100.000 


| 100.000 | 


The results in these cases are so nearly alike (each of 
the comparative determinations being nearly within the 
limits of errors of observation), that few chemists would 
assert positively that there was any real practical difference 
in the steel at the two points; and yet it is remarkable 
that, looking at the results as a whole, the probability of 
redistribution having taken place to an extremely small 
extent is possible. The differences, however, are so slight 
that they cannot seriously affect the quality of the steel ; 
and as the samples were taken from points most likely to 
yield divergent results, it may fairly be assumed that 
ordinary ingots are not seriously affected by this redistri- 
bution, and, therefore, that the singular molecular change 
does not afford an explanation of the peculiar behaviour of 
the Livadia’s plates. 

It is clear, however, that the action cannot be neglected 
in making large castings and forgings ; and it accounts, in 
all probability, for the mysterious fractures which have 
occurred to many such articles. To elucidate this matter 
still further, I had samples cut from the centre of the large 
ingot 22in. from the top and 5 in. from the bottom, forged 
into bars, and tested mechanically. These gave— 

Top 46.64 tons per sq. in. 8.8 per cent. of elongation. 
Bottom 33.8 ,, -* 21.8 9 he 

The difference in hardness was most marked, rendering 
it difficult to cut the top slice near the centre, while the 
bottom cut quite easily. 

The practical bearing of these observations may not at 
present appear of very much value, but it is often from 
such slight discoveries that the greatest results flow; and 
as much credit is due to those who discover the truths of 
nature, as to those who apply them to the practical 
parposes of o— life. I, therefore, wish to place on 
record Mr. Stubbs’s undoubted right to the discovery of 
this most curious molecular interchange, and to award him 
the full credit for the same. 

I have not attempted to enter into any speculation upon 
the subject, but have contented myself with corroborating 
the facts. 

The analytical work bas been entirely performed by Mr. 
Ernest Burrows, who has devoted much time and patience 
to the investigation. 











SHeEeEt Zinc FoR CEILInas.—Sheet zinc is being largely 
used in Germany for ceilings, especially where the beams of 
the upper floor are made of iron. The use of wood is entirely 
dispensed with, and excellent decorative effects are pro- 
duced by stamping, painting, and gilding, or bronzing a 
portion of the ornaments. 
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“ENGINEERING” ILLUSTRATED PATENT RECORD. 


Comprtep sy W. LLOYD WISE. 





APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 
OCTOBER 10, 1881. 


In the Cases of Inventions communicated from Abroad 
the Names, &c., of the Communicators are given in 
Italics after the Applicants’ Names. 


Nos. 
and 
Dates. 


ny" 
Oct. 
201 
4293 
4293 





4301 
4302 
4303 
4304 
4305 
4306 
4307 
4308 


4309 
4310 


4311 
4312 
4313 | 
4314 
4315 


4329 
4330 
4831 
4332 
43.3 
4334 
4335 


4336 
4337 
4338 
4339 | 
4340 





NAMES, &c 


OF APPLICANTS. 





D. Peres, Solingen, 
Germany. 

A. E. Wood, Waver- 
tree 

Abel. 


” Roach, 


A. G. Sshacier, New- 
cas 

a —. Ericsson. 
Abel. Brasseur and 
Dejaer, 


B. D. Healey, Brig- 
house. 
e. Taylor, Wood, 
and Clark. 
Wirth. 
Gummi Kam Co, 
Des Veux. Marr, 
Des Veux. Roy. 
J. E. Surridge, Win- 
dlesham 
R. Cundall, Thornton, 


Yorks. 
H, Aylesbury, Bristol. 











Haddan. Someée, 
G. Eyre, Codnor, Derby. 


W. Griffiths, Port- 
madoc. 
J. = ~~ epemene Edin- 


urgn. 
Wirth. Stebbins 
A. P. Laurie, Dudding- 
stone, N.B. 
Johnson. Faure, 
J. Hanson, Wakefield. 


| @. H. Stephens and H. 
2 Wilmer, London. 


Lon- 
don. 
J. Lloyd, Prior’s Lee 
Hall, Shropshire. 


H. R. Landon and G. 
Lo 


burn, 


ming 
W. Brookes, Man- 
chester. 
J. Jones, Liverpool. 
A. Cowan, London. 


$ Sands, London. 
A, Wightman, Shef- 


C. Davis, Mile End, 
and H. T. Arthy, 
Brentwood. 

J. Margerison, Pres- 
ton. 


C. Dawerdt, Berlin. 
M. 2. Whiting, Man- 
ester. 





Simon. Vetterli. 
Lake, 


Beck. 


Peberdy, 


Starcke. 


De Pass. Liliott, 
G. Nobes, London. 


A. W. Calvert, Leeds. 
W. R. Kinipple, West- 
minster. 


aes 8. eee 

W.R. Lintzrie, West- 
minster. 

J. Leeming, Brad- 


ford. 
N. Lazarus, Lon- 
don. 

T. Wordsworth, 


Leeds, T. Browett, 
and 4H, ey, 





4341 | 


Salford. 
T. W. Haddan, Bir- 
mingham, 


Hannover 


Wells. | 
J. A. Lamplugh, Bir- | 


| ABBREVIATED TITLES, &0. 


eee icicenlaetaniaeiiiitonth 


er aD licable oe paper- cutting | 


machines. 
Malt) liquors. 


Producing hydrocarbon 


lubricating oil from 
and apparatus there 
plete specification). 


Steam engines. 


for. 


gas 
petroleum, 


Incandescent electric lamps. 


and 


(Ci ome | 


Conduits or recipients for telegraphic || 
or telephonic conductors laid in || 


streets or roadways. 
Asphalte apparatus. 
specification), 


Device for securing » its 


bolt or similar article. 
Fountain pens. 


| 


| Nos. 
and 





Oct. 6 


4343 
4344 | 


4345 


|| 4346 


4347 | 


4348 | 


| 4349 


) 


(Complete || 
| 


| Pipes for conveying water, gas, &c 
Locomotives and other railway and 


tr: ~~ rolling stock. 


| Bicycles. 


Paper folding machines. 
specification), 


(Complete | 
” | 4359 


Dynamo machines for the produc- || 
tion and distribution of Slectaie | 


currents. 
Electric lamps. 
and other kilns. 


riggers a) 


Construction of furnaces, pottery, || 


place a | 


Dates. | 


ee T. Fletcher, 
rin, 


NAMES, &c., 
OF APPLICANTS. 


gton, 
iz. Dutton, Bermond- 


sey. 
Springmann, Fischer. 


J. Rigg, Chester. 


J. > 2. Proctor, Dun- 


J. Shepherd, Man- 


4351 | 
4352 
|| 4353 | 


4354 | 


4355 


|| 4356 | 


1 


Serving-mallets and boards used by 





4357 
Oct. 
4358 


4360 


| 4361 
|| 4362 


1] 


and sailors 
Sole plates for boots, shoes, and | 


Secondary batteries. 


Electric lamps. 


other pur 


clogs. 
Galvanic or electric batteries. 


Cylindrical drying machines. 


Fixed converters 


for 


making 


wrought iron and steel direct 
from the blast furnace. 


Vermin trap. 
Bicycles. 


Stoppers for bottles, jars, &c. 


Bicycles, tricycles, and other velo- 
cipedes 


poses. 
Apparatus employed in surveying. 


iT 


— or pocket photographic | 


a propellers. 


Photographic c 


and hyéraulic engines. 
Cleansing hollow vessels. 


sure. 


Manufacture of 
wire cloth an 


or an 


| 
| anim: 


textile matter. 


Fluid meters apices "to steam 


Stop valves, cocks, or taps for steam, 
water, or other fluid under pres- 


Making silk rags into silk shoddy. 
per wires, woven || 
wire gauze, and 
fine wire drawing by the use and || 
application of phosphor bronze, | 
&c., in combination with copper || 
mineral, vegetable, or | 


| Projectiles for small arms and| 


| _ ordnance. 


| Manufacture of knitting machine 


needles. 
Manufacturing 
artistic 

“ French cloisonnes.” 


and 


Mortise locks. 
Cabinet with wash basin and urinal || 


basin combined. 
Street and other lamps. 


articles known 


(Complete specification), 


decorating || 
as 


Harbours, breakwaters, docks, and 
other submerged or partly sub- 


merged structures, 
| Treating raw hides, 


Propulsion of ships, and 
employed therein. 
Looms for weaving. 


apparatus 


| Manufacture of achromatic lenses. 


| Gas motor engines. 


Umbrella furniture, 


Apparatus for usein cutting glass 
for photogra: hers and — 


| 


| 
| 
1 
| 
| 
| 
| 


4363 


4365 
4366 
4367 
4368 | 
4369 


| 


|| 4364 
Apparatus employed in the treat-|| | 
ment of sewage, applicable to 


| 


chester. 


G. Kirk, er we 
J. Turner and 


McBride. Glasgow. Pt 


T. Titley, Leeds. 


Simon. Adhler. 
Vaughan. Cristin. 
J. Tatham, Rochdale. 


J. Carr, Heaton. 

W. H. Stevens, Lei- 
cester. 

A. @. Fraser, G. Smith, 
and L. W. Harvey, 


London. 
Lake, Wahl. 


| oe Ashton, 


Machinery ake n one manu- |} 
facture of shov 
Sewing machine: 


Bayley, | | 


Stalybridge. 
D. Young, London. 


F. poe | ered, Liver- | 
:. °. Allen, Lon- 
on. 


a, Upward, West- | 
minster. 


Haddan. 
Knitting Machine 
Company of Ontario, 


A. Phillips, Birming- | 
P. Adie, London. 


| 
| 
| 


Universal | 


G. etiogeem, Lon- | 


8. | Simpson, Bir- 


mingham 
iJ. Ei Parsseil, London.| 


| W. and H. Marriott, | 


4370 | 


4871 
4372 
4373 
Oct. 8 
4374 
4375 
4376 
4377 
4378 
4379 


4380 


4381 
| 4382 


Huddersfleld. 
E. Jones, London. 
E. 8. Jones, Bridge- 
te 


| water. 
E. J. Heal, London, 


| C. am... 
4383 | | St. “ L. For, West- | 


@. Fitzgerald, 
R. Love, London, 
H. B. James, 
J. Carter, Uxbridge. 


New 


J. Hardinge, London. 


H. Cuthbert and G. H. 
Smith, Manchester. 


J. Westgarth, War- 
rington. 
Watson. Champy.4 


Wirth, Ribbert. 
re 


minster. 


ABBREVIATED TITLES, &c, 


Pcl | Gas stoves for heating purposes. 
| Apparatus for extinguishing fire. 


Pianofortes. 


Traushipping or removing coal, salt, 
¢., from one vessel or place to 
andthe, and apparatus there- || 





a &o 
an 1 } 
Dates.| OF APPLICANTS. 
| Oct. 10 10| 


| 4304 De Pass. Guillebaud, 


a for checking, receiving, | | 
retaining, and changing coins or 


notes. 


Fireboxes of steam-boilers or other || 
furnaces for the purpose of con- 
suming smoke. 

Looms for weaving. 

Manufacture of strings, bands, 





, &o., | 


| ses | eo Dittert. 


| 4396 - je. London, & 
», Raven- 
| 4397 T. eo a 
4398 | Reddie, Volckmar, 
! 4399 | J. and A. Leadbeater, 
i | _ Morley, Yorks 
- Ww ferneits, London. 
| io W. B. Dewhirst, and 
od be @. Barker, Man- 


chester. 
from ome gat, and mets and || 4402 | G. W. ee 


means there: 


Axle-boxes, 


Apparatus for 
ton, or other 
Screw propellers. 


1] 
or ! 
(Complete pe gree 

reparing wool, cot-| 
tb brous materials. | 


Manufacture of boots and shoes. _i|| 
Machinery for shelling, cleaning, || 
d polishing 


graina, &e. 


Vacuum-pans. 


tion), 


Tice, coffee, and oth sr || 


Complete specifica || 


Machines for opening and clean-|| 


ing cotton. 


satieating the speed of rotating || 
8. 


Manufacture of snow. i| 


Studs for shirt-fronts, collars, &c. 


Apparatus for boring and tapping | 
gas and water mains, &c., 





pressure, and applying cocks, 


&c., thereto, and ——. cocks, ls 
a apPlicatle to suc 
@ machin 


pao 


Velocipedes. 


mains. 
es. (Complete speci-|| 
i} 


| Means and apparatus for assisting || 
vision 


Posamatic 


brake apparatus for | 


railway trains. 


Dwelling- “houses. and other build- 
1ngs. 
Means and apparatus for propulsion 


or driving p 3. 
Treating nitrogénous substances to || 


obtain ammonia and other pro- 


ducts 


| 


Apparatus for ascertaining the || 
density of various bodies. 
Fastenings for brooches, &c. 


Machine for cutting shives. _ 
Mac hinery or milis for grinding || 


corn. 


Device for holding and exhibiting | 
photographs, menu cards, &c. 


Timekeepers 
a ene 


and other movements || 


and glazing roofs, 


i] 

Cc. H 

| Clutch, gripping, or ratchet me-|| 
chanisms Ls, portable forges, &c. | 


| Rolling, 


| 


4384 | | 8. S. Thomas, Lon- | 


4385 | 3.8. Edge, Birming- 
ham. 


4386 | | Clark. 


Cooper. 


4387 | RB, Riley, Keighley. 
4388 | C, Tellier, Paris. 


| 4389 ~ 7 C. Nevile, Lin- | | peeomie of compounds for dye- 


4390 lobe. * Knowlton. 
| Oct.10 
4391 B. W. Spittle, Wed- 


nesbury. 
4392 | 8. Fingland, Hawick, 


4398 | C. 
1 eh 


Shields, Man- 
ester. 





| 
| 


| Railway signa. 


straightening, 


punching, || 





under || | 





| irmin, 
4403 ae AG. ee, San Fran- 


4104 | A. = Holley, Brook- | 


yn. 
4405 | clark: Changy. 


| ABBREVIATED TITLES, &o, 


Processes of obtaining bas-reliefs, 
medals, casts, &., by photo- 
graphy, and apparatus employed 
in such processes. 

| Covers or guards for corkscrews. 
Manufacture of carbons for electric 
ae and apparatus for that 


manufacture of magnes. 
Secondary batteries — ‘electrical 
accumulators. 
Feeding wool and other fibres to 
| _ scribbling and carding machinery, 
| Pads for the feet of horses. 
— kettles, feed-water heaters, 
Cc. 


ry and double-acting compound 
air and gas motor engines, 
Fire lighters. 


Bessemer converters. 


Producing electric light and carbon 
therefor. 





GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS, 


For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents, 


1.—Announced October 11. 








No. Name. No 
"1881. 1881 
2448 | Martin and | 3668 
} Benns. 
2515 | Pollan and § 3679 
eihé 
3040 Porter. 
S24 Prager. 672 
3305 | Bright. 
3312 Haddan 3674 
(Motte). 
3383 | Shanks. 3€76 
1] 3577 Butler, 
Skudder, & | 3678 
Fabian. 
3626 | Mansell. 3680 
3628  Haddan 
(Lefeuvrier).§ 3681 
3630 | Drake, 3682 
3632 | Muir. 
3634 | Garland, 3684 
3636 | Maconchy. 3656 
i| 3638 Stewart, 
|| 3640 | Noble. 3688 
i} 3642 | Nash. 3690 
3646 | Haddan 3692 
| (Drowin). 3694 
3648 Stephenson. | 
| 8650 | Pfannkuche, | 3696 
3652 | Clarke and | 3698 
Leigh. 
3654 | Mauser, 3700 
3657 | Sachs. 3704 
3658 | Lake 3706 
(Denizot). 3708 | 
3666 | Priestman & | 3710 
Priestman 


COMPLETE 














Name. No. | Name. 
| 1881 
| Lake 3712 | Abel 
(Connolly), (T winch) 
Lage 3714 | Barrow. 
(Burnham 4} 3939 Shaw. 
Burnham). | 3961 | Reeves, 
Hunter and | 3965 | Fairfax 
| Hunter. (Painter) 
| Abel 3967 | Ellis. 
(Estrade), 3969 | Muir and 
Smith and | Caldwell 
Johnson. 3971 | Mewburn 
Lay and Mar- | (Daviau). 
tin. 3973 | Wetter 
Beaver and | (Naumann). 
Terry. 3975 | Smith, 
Hogben. 3977 | Boult 
Healey | (Jarlan) 
(Hunt). 3979 | Grey. 
Hammon. 3981 | Willington. 
Hopkins and | 3983 | Engel 
Hatton. (Zirn). 
Watkins. 3987 | Sellon. 
Gibbs 3989 | Hesketh. 
Jesty. 3993 | Wyman. 
Musgrave andj 3997 | Cheeseman 
Wa'sh. 3999 | Groth 
Shepherd, (Bloch). 
Brock 4001 | Shanks. 
( Walker), 4003 | Somers. 
Cooper. 4005 | Sellon. 
Stuart, 4007 | White, 
Lynn. 4009 | Steele, 
MacLeod. 4013 | Nicoll, 
Lemmon. 4015 | Mather. 
4019 Dering. 


INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 


SPECIFICATIONS, 


For Particulars, see Corrésponding Numbers in Lists a 
Applications for Patents. 












































barbing, &c., metallic wire, and|| . >; 
apparatus applicable therefor, | No. Name. No, Name. No, | ame 
partly for punching long slots in | 1881 1881 | 1881 | 
mk Vb a, power | 4248 | Schwarz andj 4293 | | Abel (Roach). — ar (Wahl). 
| Hup ts- | 4297 ealey. 36% addan 
Contes Serine a8 chee fl berg. | 4303 | Cundali. | (Wniversal 
PR nae dy || 4249 | Miniere. 4330 | Lake Knitting 
| a = || 4267 | Lake (Jones). (Leberdy). Machine 
- | 4289 | Clark (Harton{ 4352 | Vaughan Co.) 
Manufacture of electric bridges for | & Beattie), (Cristin). 
——- ange and means| seek aui 
employed there: 
Manufacture of basic bricks and NOTICES TO PROCEED, 
g-~ 7-44, manufac- I.—Timne for entering Opposition expires Friday, 
| Bis &. October 28, 1881. 
| Vins machinery, Ag k — No. | Name. No. | Name. No Name. 
apparatus to be operated thereby \ 
; i 1881 1881 1881 
“cue ML Bo 2411 | Aylward, 2511 | Huxtable. 384 | Mewburn 
Rapidly extracting caloric from or|| 2415 | Cocks. 2681 | Sombart | _ <Pond). 
} communicating it to liquids, &c.,|| 2421 | Evans and (Glafey). 3629 Drake. 
as their utilisation in cy- Jarrett, 2606 | Muirhead 3797 Foster., 
2425 | Palliser. 2628 | Beaumont &| 3871 | Harborow. 
2431 | Ford. | Welman. par — 
2441 | Lake 2734 + Brewer. etter 
Trimming the A of boot or shoe} (Beaucourt)4 2771 | Clark — ( Wheeler). 
soles, partly applicable for other|| 2451 Nadal. | (Baville andj 3917 | Storer. 
purposes. | 2452 | Fear. Monlebout). | 4233 | Haddan 
Attaching door knobs to their|| 2467 | Hansell. 2805 | Haddan sad (Gebhart) 
spindles. 2468 | Lake ‘ a 4289 re is 
(Fleisch). 2863 ar ; 
errands 2476 | Lake (Collin). Beattie). 
Safety valves for domestic boilers (Thomsen). 
and hot-water apparatus. 
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I1,—Time for entering Opposition expires Tuesday, 


PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
DUTY OF 100’. HAS BEEN PAID AND REGISTERED. 














November 1, 1881. 



























































No. Name. No. Name. No. Name. 
1881 1881 1881 | 
9318 | Whitehead 2531 | James. 2821 | Torr. 
and Dodd. | 2539 | Delmard. 2824 | ee one 
‘ rtin and J 2545 | Wirth Sword, 
- 7. (Roeder). 2876 | Newton (La 
2470 | Russell. 2550 | Furse (La | Compagnie 
2474 | Anderton, | Société | de Fives- 
Anderton, | Clavigra | Lille 
& Andere | phique 2882 | Perry 
ton. Maggi et | 2889 | Torr. 
2475 | Reddaway. Cie.) 3035 | Von Naw- 
2477 | Clark 2559 | Wynne. rocki 
( Whiting). 565 | Lewis. | (Sehiitz and 
2483 | Henderson 2567 | Alexander | _ Juel). 
(Demoncy- | (Ziegler). 3145 | Haug. 
Minelle, 2575 | Gedge 8275 | Ord. 
2489 | Laughrin, | (Maumené).| 3595 | Collard. 
2503 | Justice 2618 | Jameson. 3665 | Galwey. 
- (Holmes). 2686 | Damman andj 3694 | Musgrave & 
2512 | Haddan Cassard. | Walsh. 
(Marks). 2690 | Alexander 3708 | MacLeod. 
2513 | Haddan (Desprin). | 4168 | Thompson 
(Marks). 2713 | Walker and | (Langley). 
2514 | Haddan Stephenson] 4293 | Abel (Loach). 
(Eames, 2739 | Newton 4297 | Healey. 
Stever. and | _ (Gravier). 4352 | Vaughan 
Eames), 2750 | Bower. |  (Cristin), 
2524 | Johnson (Du | 2787 | Mewburn 4363 | Haddan 
Montcel). | (Strehmer (Universal 
2530 | Wynne. and Eales). | Knitting 
| | Machine Co.) 
PATENTS SEALED, 
I.—Sealed October 7, 1881. 
' 
No. | Name. No. Name. No. Name. 
1881 | 1881 | 1881 | 
1550 | Gisborne. 1593 | Budenberg 1776 | Springmann 
1554 | Godfrey. (Budenberg | (Badt), 
1564 | Wild and é@ Schaeffer)4 1875 | Bernhardt. 
Ledger. 1595 | Leahy. 2237 | Thompson 
1570 Pease and 1597 | Doty. (Ligne). 
Lupton. 1608 | Dobing 2308 | King. 
1572 Brierley 1619 Brewer. 2427 | Martin, 
(Coutris), 1620 | Adams. 2981' Brewer 
1574 - Harris. 1625 | For. | (Smith). 
575 Von Naw- 1634 | Morgan- 3140 | Brewer 
rocki | Brown | (Edison and 
(Lippmann). | (Crompton). | Kenny). 
1576 | Gedge 1637 | Holliday. 3171 | Thompson 
(Francois). | 1638 | Holliday. (Smith and 
1580 Engel 1669 | Springmann | Alcock). 
(Amsberg). | (Brackels- | 3231 | Brewer 
| berg). (Edison). 
[1.—Sealed October 11, 1881. 
No. Name. No. Name. No. Name. 
1881 | 1881 1881 
1603 | Edson. 1728 | Clark 2521 ~=—‘Keats. 
1615 | Wilson( Leslie (Duchesne). | 2733 Browne 
& the Teller{ 1731 Croil (Rimbach). 
Manufactur-] 1735 | Head 3131 ke 
ing Co.) ( Davidson) (Burden). 
1618 | Wilson. 1771 Greig and 3221 Worrall and 
1626 | Seaton. Eyth Kershaw, 
1627 | Holloway. Goodrick. 3263 Haddan 
1633 | Drechsler. Burt. (Bittner). 
1635 | Darling. Weiss. 3287 Durham. 
1646 Holt. Simon 3333. Thompson 
1663 | Silverman & (/ussener). (McMillan), 
Cumming. ] 1893 | Abel 3367 Boulton. 
1665 | Lewis. (Schnabel). 3381 Mure. 
1677 | Hunter, 1961 | Higgs. 3421 Lake 
1682 | Wall 1972 | Wirth (Cowman 
1687 | Lake (Utley 4} (Rettig). and Frost). 
Favweett). 2081 | Healey. 3477 | Haddan 
1703 | Mills (Swift). | 2093 | Chattaway. (Reeve). 
1725 | Young. 2169 | Beilby. 
FINAL SPECIFICATIONS FILED. 
October 1, 1881. Nos. 1430, 1432, 1436, 1444, 1419, 1451, 1455, 
1456, all of the year 1881. 
® x» « 1500, of the year 1881, 
” 4, ’ 1462, 1465, 1470, 1475, 1481, 1485, 1486 
1490, 1492, 1494, 1498, all of the year 
1881. 
” 5, 533, 1471, 1473, 1479, 1482, 1487, 1458, 
1489, 11509, 1510, all of the year 1881. 
» 4&6, 1496, 1497. 1499, 1503, 1511, 1513, 1521, 


PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50’, HAS BEEN PAID AND REGISTERED. 


1524, 1526, 1534, 1540, all of the year 
1881. 


52, 1517, 


14 


the year 1881, 


1522, 1527, 1529, 1530, 1533, 
1538, 1546, 1552, 1606, 1652, 1712, all of 








No, 


—_— 





1878 
3880 


3914 | 
3959 
3567 

| 





Name. No. Name. No. 
1878 | 1878 
Bigelow 4040 | Colton 3958 
(Bigelow), (Sargent). 3966 
Baxter. $935 | Harrison. 8977 
Willis. 4421 | Lamb and 3978 
Imray | Lowe. 4049 
(Société 3952 } Clark 4226 
Anonyme de | (Woelfel & | 3950 
Croiz). Massey. 4000 
4138 | Thompson & 
| Williamson. 








Name. 





Ryder 
Wilson 
Emery. 
Emery. 
Le Blane. 
Edison, 
McEvoy. 
Barr. 





PATENT ON WHICH THE &TAMP DUTY OF 100’, HAS BEEN PAID. 


1874.—3443 Johnson. 






























































No, Name. No. Name. No. | Name. 
1874 1874 | 1874 

3390 | Mance. 3573 | Kinipple. 3471 | Kérting. 
3393 | Rankin. 3426 | Mondon, 3485 | Patterson, 
3400 | Banner. $195 | Farmer . 3507 | Korting. 
3448 | Codd, 3569 | Farmer, 3473 | Smith. 

} 3493 | Laing, 
PATENTS WHICH HAVE BECOME VOID. 
1.—Through Non-Payment of the Third Year's Stamp Duty of 501, 
No. | Name. No. Name. No. Name, 

1878 1878 1878 

3776 | Kennedy. 3803 | Rushworth. | 3810 | Throop 

3780 | Sombart 3804 | Bailey ( Welch, 
(Buss), (Gray. We'ch, 

3783 | Gaskell. 3813 | Lake Welch, Reed, 
3785 | Coningsby & (Bastert). Willett, & 
| Grover, 3814 | Smith and Hann). 

3789 | Clark Wall. 3841 | Barlow 
(Mensinga).| 3815 | Adams. (Heis). 
3791 | Lake 3818 | Fyfe. 3842 | Barlow 
(Bennett), 3821 | Birt, (Boettger) 
3793 | Wirth 3823 | Hawtrey. 3844 | Sombart 
| (Baumfalk) ] 3827 | Joule. (Boeckel and 
3794 | Symonds andj 3828 | Stephenson. Miiller). 
Symonds, | 3830 | Harrington. | 3847 ird. 
3795 | Townend, 3831 | Boyce, 3849 | Clark 
3797 | Hight. 3832 | Cadby. (Holler), 
3799 | Bates, Bid- | 3836 | Clark (Heil- | 3852 | Cridland and 
lake, and mann- Rose, 
| Faulkner. Ducommun | 3853 | Wilkinson & 
3802 | Barlow & Steinlen), Wellings. 
|  (Vander- 3837 | Longsdon 8858 | Harrington. 
borght). (Krupp). 3863 | Jordan. 
| 3864 | Shanks. 

3865 | Mills & Clark, 
| 3867 | Emanuel, 
Il.—Through Non-Payment of the Seventh Year's Stamp 
Duty of 1001. 

! 

No. | Name No. Name. No. Name, 
1874 | 1874 1874 
3286 | Thomas, 3305 Samuelson 3350 | Burlock 
3294 | Hornsby and and Man- (Chapman). 

| Scott. waring. 3354 | Smith. 
3299 | Walker. 3307 | Redwood. 3361 | Benson (Cope 
3303 | Harland. 3318 | Wallace. and Maz- 
3304 | White. 3327 | Péres (Douce) | well), 





ABSTRACTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING OCTOBER 8, 1881. 
Abstracts marked with a * relate to applications not proceeded 
with, The number of Views given in the Specification Drawings 
ts stated in each case after the price; where none are mentioned 

the Specification is not Illustrated. 

Where Inventions are communicated from abroad, the Names &c., of the 
Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, Chancery- 
lane, E.C,, either personally, or by letter, enclosing amount of price 
and postage, and addressed to Mk. H. READER LACK. 

1880. 

5061.* Apparatus for Effecting the Admixture 
of Liquids: W. Bradford, London. (2d.)]—Is chiefly for 
mixing the lighter with the heavier worts in brewing. The heavier 
liquid is contained in a vat, through the bottom of which the 
lighter liquid enters at different points, the streams in rising 
becoming intimately mixed with the heavier liquid, (December 4, 
1880), 

1881, 

770. Bottles: A. Savage, London. [4d. 2 Figs.J— 
Relates to bottles, whose contents are withdrawn by absorbent 
material, and is to prevent overcharging and waste of the contents. 
The sponge is placed on a wire proceeding from the stopper, and 
the neck of the bottle is contracted, so that when the sponge is 
withdrawn the contracted part of the neck will express superfluous 
liquid. (February 23, 1881). 


873. Apparatus for Cleaning, &c.. Metal Plates 
or Sheets: T. H. Morgan. Llansamlet, Glamorgan. 
{6d. 3 Figs.]—The sheets are guided to a machine consisting of 
alternate pairs of rolls and brushes, the latter being continuously 
supplied with bran or other pulverulent material. (March 1, 1881), 


877. Gaslight Apparatus for Buoys, Light- 
houses, &c.: W.R. Lake, London. (J. M. Foster, Phila- 
delphia, U.S.A.) [6d. 6 Figs.)—The.gas is compressed and con- 
tained in suitable tanks. It is fed to the burners through a 
regulator that always emits it ata given pressure, and is turned on 
and off at the proper times bya clock. A small service jet is kept 
constantly burning to ignite the main jet. The specification par- 
ticularly describes the regulator and the governing cock, (March 1, 
1881), 


897. Safety-Guards or Fenders for Wheels: A. 
M. Clark.London. (/. Folacci, Paris), (8d. 9 Figs.)—Illus- 
trates several forms of fenders made so as to throw the obstacle 
off the track, They somewhat resemble a ploughshare. March 2, 
1881), 

904. Looms; J. Hollingworth, Dobcross, Yorks. 
(6d. 6 Figs.)—Is for a new arrangement of weft fork mechanism. 
In the figure, A is the breast beam, B the slay board, C the reed, 

















and D the ordinary knocking-off lever. The weft fork E is of the 
usual construction, and is hinged toa rod or stud F fixed to the 
front of the slay board. The weft fork is connected by a@ vertical 
rod G to a detector H which works up and down an inclined cam 
J as the slay oscillates toand fro. The exact position of the point 
h of the detector depends upon the presence or absence of a shoot 
of weft; if the weft be present the fork can only descend to the 
position showr in dotted lines, and the detector passes clean over 
the tumbler K, but if the weft be absent the fork descends into the 
groove 6, and the detector comes in contact with the tumbler K 
and by the stud L and lever N operates the knocking-off lever. 
Two modifications are described. (March 2, 1881). 


913. Machinery for Twisting and Lapping Wire 
or other Materialsin the Manufacture of Ropes 
W. T. Glover and G. F. James, Man- 
chester. (6d. 6 Figsj—The wire or other material is wound 
on a bobbin, and is mounted on a horizontal stud carried by an 
arm on a vertical spindle, This bobbin has on one of its ends a 
series of pins, An escapement is also mounted on a horizontal 
stud carried by the vertical spindle, and is provided with a catch 
designed to come in contact with each of the pins upon the bobbin 
in turn, The escapement also carries a roller over which the wire 
passes On its way toa slotin the hollow spindle, in which it runs 
under a pulley attached to a weighted drop rod. So long as the 
drop rod is supported by the wire, the roller keeps the escapement 
in gear with the pins, and prevents the bobbin from revolving 
more than one tooth ata time. Should the wire break or run out 
the rod falls and stops the machine. (March 3, 1881). 


921. Machine for Working Skins and Leather: 
A. M. Clark, London. (La Société Anonyme des Brevets 
Reunis, Paris). (6d. 3 Figs.}—The skins are drawn over a marble 
bed beneath rotating curved knives which strike them approxi- 
mately tangentially. The knives are fitted to a shaft which has a 
combined rotary and longitudinal motion. (March 3, 1881). 

925. Telephone Transmitters: C. Moseley, 
Manchester. (6d. 9 Figs|—The invention consists in the use 
of the proto-sulphide or precipitated sulphide of copper in a com- 





v 


Pp r 
pressed or in a ——— state in the construction of telephone 
n 


transmitters. Fig. 1 the cavity A in the block of wood F is filled 


Fig. 






Figs 





with pulverulent proto-sulphide of copper laid between the two 
plates BC, which may be metal, carbon, or compressed proto- 
mT TH of copper. D and E are wires from the poles of a battery, 
and H is the diaphragm closing the mouthpiece G, Fig. 2 is a 
microphone in which the blocks B and pencils C are of compressed 
proto-sulphide of copper. Other modifications are shown. 
(March 4, 1881). 


935. Tram Rails: E. Thompson and S, Tomkins, 
London. [6¢. 4 Figs.)—F is a longitudinal wrought-iron 


Poy ort 


to it. <A is the rail secured by the 


1 Oe 


sleeper with cheeks BC rivetted 
wedges DE. (March 4, 1881). 


941. Mechanism for Delivering Consecutively 
Numbered Tickets in Public Vehicles and P: s 
of Amusement: M. Bebro, London. (6d. 10 Figs.j— 
The tickets are printed on a continuous roll and delivered froma 
box by a pair of intermittently revolving rollers, which after 
emitting one ticket rest a moment while it is torn off. The rollers 
serve to obliterate the ticket, aud are connected to counting me- 
chanism anda gong. (March 4, 1831). 


942. Machinery for the Manufacture of Fig 
Powder: F. Pool, Charleston, Virginia, U.S.A. — 
4 Figs.)—The figs are dried and then moulded into blocks, after 
which they are sliced into thin layers and again dried in a reyolv- 
ing wire sieve. They are next roasted in a closed vessel and 
finally ground to powder. (March 5, 1881). 


943. Apparatus for Roasting Coffee, Cocoa, or 
Chicory: H. Faulder,Stockport. [6d. 5 Figs.)]—Isof the 
class in which the heatis derived from the combustion of gas, The 
invention lies (1) in making the burners removable; (2) in placing 
a casing of non-conducting material around the revolving cylinder ; 
(3) in connecting the chimney to the bottom of the casing; and 
(4) in constructing the cylinder of steel. (March 5, 1881). 


944.* Combination Snap and Joint for Brace- 
lets, Rings, &c.: A.and E. Downing, Birmingham. 
(2d.}—Consists in forming a snap action fastening and hinge pin 
joint combined in one. (March 5, 1881). 

945. Automatic Apparatus for Playing Pianos, 
&c.: J.Imray, London. (Ll. £.J. Thibouviile, Lamy, Paris). 
(6d. 10 Figs,.|\—The instrument is controlled by a punched or 
perforated sheet of paper. Each note is struck bya hammer 
operating a bellows connected alternately to the air and to a 
vacuum chamber. When a hole occurs in the paper a finger falls 
through it, operating a pair of valves, thereby connecting the cor- 
responding bellows to the vacuum chamber and cutting it off from 
the atmosphere. By this arrangement the bellows is caused to 
collapse and to force a rod on to the note that is to be struck. 
(March 5, 1881). 


947.* Looms: F. O. Tucker, Hartford, Conn., 
U.S.A. [2d.]—Relates to self-acting apparatus for stopping the 


loom when the weft is absent. (March 5, 1831). 


948. Meat Chopping or Mincing Machines: W. 
A. Barlow, London. (W. V. Arause, Neusalz, Germany). 
(6d. 6 Figs.]—Is of the ordinary spiral cutter form. The knife 
holders are plates provided with slots, in which the knives are 
disposed ina row. The holders are placed in a recess in the box- 
jng and are held by the hinged cover. The novelty lies in making 
yhe stationary knives removable. (March 5, 1881). 

952. Pumps: D. McLachlan, Glasgow. (6d. 4 Figs.) 
—The plunger is hollow, terminating at the top in a valve, It 
works loosely for the greater portion of its length in an annular 
chamber between an external and an internal pump barre]. This 
chamber is partially filled with mercury, which acts as a seal and 
obviates the necessity of packing the plunger. (March 5, 1881). 

953. Brakes for Carriages, &c.: E. G. Brewer’ 
London. (?. Pratt, Paris). (6d. 8 Figs.}—The brakes operate 
on the nave of the wheel. They may be actuated by the foot of 
the driver, or by the jibbing of the horse. (March 5, 1881), 
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954. Paving Blocks for Roadways, &c.: J.| Windows, &c.: F. McIlvenna, Liverpool. [éd. 14 Figs.) } (Fig 2), as the shaft 5 continues to rotate the c il 93 
Taylor, London. (6d. 11 Figs.)—Each wood block has a | —Relates to umbrella stands, tailors’ dummies, window catches, | sleeves j &, to clamp and feed forward the bar A beyond the fame 


piece of metal let into it flush with its upper surface to give a foot- 
hold to horses, and projecting at one end to rest in a mortice cut 
in the next block, or upon a tram rail. (March 5, 1831). 


955.* Ascertaining and Indicating the Density 
and Pressure of Steam: L. Boyeand E. Muller, 
Bergen, Norway. (2¢.}—The steam is contained in a cylinder 
of known capacity kept at a constant temperature. The capacity 
of the cylinder is steadily increased by withdrawing its piston to 
allow the water carried over by the steam to become vaporised. 
As soon, however, as all the watery particles are converted into 
vapour the expansion of the steam causes a fall of pressure which 
is indicated on a gauge, The difference between the initial and 
terminal volumes is a measure of the degree of saturation. 
(March 5, 1881), 


956." Self-Lighting Match-Box: W. P.and C. E. 
Cherry, ston-u -Hull. (2¢.)}—The interior of the 
box, which is “rectangler,” is lined with sand-paper, against 
which the igniting erds rub and become ignited as the matches are 
withdrawn. The sides of the box are held and drawn together by 
india-rubber bands, so as to produce sufficient friction to light the 
matches as they are taken out. (March 5, 1881) 


957.* Cushions for Railway Carriages, &c.: S. 
Howington, Ridgeway, Sussex. (2d.)—A cushion to 
obviate the usual jarring and vibration of the spine. The cushion, 
besides being stuffed with horsehair or other stuffing, has within it 
a bag charged with air or water, (March 5, 1881). 

958.* Cupola Furnaces, &c.: W. R. Lake, Lon- 
don. (P. A. Fauler, Freiburg, Germany). (2d.)—The furnace 
is constructed with a number of —— cylinders or rings, 
any one of which may be removed and replaced when deteriorated 
or rendered defective. The blast is admitted around the entire 
circumference in the form of a continuous or unbroken sheet 
(March 5, 1881), 


960.* Mining or Safety Lamps: J. R. Jones, Tre- 
herbert, Glamorgan. [2d¢)}—Relates to a lamp so con 
structed that on any attempt being made to open it a tube is drawn 
over the wick and extinguishes the light. To prevent the wick 
being raised to an undue height it has pins inserted in it at regular 
intervals, it being within the power of the miner only to raise the 
wick until one of the pins abuts against the wick tube, the lamp 
being then unlocked by the proper person and the topmost pin 
removed. (March 7, 1881). 

961. Metallic Bedsteads: C. S. P. Wood, Bir- 
mingham. (4¢.)—Has for object to construct metal bedsteads, 
&c., so that they shall resemble in appearance bedsteads, <c., 
made of wood, and consists in manufacturing the ends of bed- 
steads and the sides and ends of cots of a skeleton frame covered 
on each side with metal sheets ornamented and decorated to imi- 
tate wood, (March 7, 1881). 


962.* Signalling Apparatus for Railway Trains: 
H. J. Haddan, Westminster. (C. /. Ventzke, Berlin). (2d) 
—Relates to means of communication between passengers and the 
driver or guard. By pulling a string a disc on the top of the 
carriage is tarned, and at the same time a steam whistle is turned 
on. (March 7, 1831). 

963.* Dry Copying Ink: H. J. Haddan, West- 
minster. (S. L. Griinwald, Budapest). (2d.]}—This ink consists 
of white syrup, alcohol, distilled water, glycerine, and a small 
addition of acetate of uranium. (March 7, 1531). 


971. Manufacture of Packing Cases for Metal 
Plates, &c.: D. Gray, Maesteg, Glamorgan. [4¢).— 
The cases are made from sheet iron struck up into the form of 
shallow trays. Two such trays act togetheras a box and its lid, 
and contain between them the tin or terne sheets, (March 7 
1881). 

972. Tricycles, &c.: C.G. Hawkins, Forest Gate, 
Essex. (6d. 7 Ftgs.}).—Relates (1) to carrying the axle bearings 
at the end of elastic arms to lessen the vibration ; (2) wo velocipede 
treadles that vary the leverage by the lever moving past the 
fulcrum ; (3) toa“ relief action,” whereby when the cranks have 
reached their lowest point the rider is prevented from continuing 
any pressure thereon, (March 7, 1881). 

973.* Eye-Shade: G. W. von Nawrocki, Berlin. 
(C. von Cohausen, Heidelberg, Germany). [(2d.)—* Relates more par- 
ticularly to an improved device to be used as a fan or shade to 
protect the eyes, from bright or * dazzleing’ lights.” “ Pieces of 
colerd glass or gelatine are inlaid in the fan, shade, or screen in 
any suitable manner.” (March 7, 1881). 


974. Gas Brackets for Lighting the Interior of 
Bakers’ Ovens, &c.: F. W. Thorn, London. [6d 
5 Figs.}—The bracket is so constructed that the act of turning it 
into the oven at the same time turns up the jet. The joint is made 
with concentric tubes sealed with water after the manner of the 
bydraulic slide. (March 7, 1881), 


975. Ordnance, &c.: J. H. Johnson, London. (V. 
B. Clark, Philadelphia, U.S.A.) [6d. 18 s’igs.}—Relates to ordnance 
and apparatus specially adapted for use in armoured structures, 
described in Specification 655 of 1881, and embraces the following 
features. (1) The use of gun-carrying frames pivotted adjacent to 
the gun ports in the turret, whereby inclination and recoil of the 
gun is secured without enlargement of the ports. (2) The use of 
inclined plane devices whereby the sliding breech-block of the gun 
is automatically inserted and withdrawn by the force due to the 
extension and recoil of the gun. (3) An ammunition elevator, a 
tilting tube, and a hydraulic rammer. (4) The use of supple- 
mentary deflectors applied to the projecting portions of the guns 
to protect the latter from injury from side shots. (5) The use of 
pipe from a recoil cylinder to the bore of the gun to inject water 
on the recoil. (March 7, 1831). 


976. Devices for Securing Hose or Flexible 
Pipes upon their Couplings, &c.: W. R. Lake, 
London. (J. H. Hubbell, Boston, and F. F. Raymond, Newton, 
U.S.A.) (6d. 15 Figs.}—Is applicable for connecting hose pipes to 
hydrants and for coupling metallic pipes by short pieces of elastic 
tubing. In its simplest form the device consists of a satrap of 
metal with a tongue at one end and a cross slot or button-hole at 
the other. The strap is laid round the pipe, passed through the 
slot, and bent back by means of gas tongs. A more elaborate 
device is also described that is applied by an instrument resembling 
a pipe wrench with an articulated band substituted for the crook. 
(March 7, 1881), 


Apparatus for Operating Fog Bells or 
Gongs: W. P. Thompson, Liverpool. (/nternational 
Fog Bell Company, Bangor, Maine, U.S.A.) 4 Figs.]—The bells 
are of two kinds, fixed and floating. If fixed they are attached 
toa post in the water and operated bya buoy. If floating they 
are erected on a pontoon made into two parts hinged together, and 
are actuated by the relative motions of the two portions. The 
buoy or pontoon moves a rack up and down, which rack is in 
gear with a shaft carrying wipers that raise the bell hammer. 
The pinion is connected to the wiper shaft by a frictional ratchet 
arrangement, so as to drive only in one direction. (March 8, 
1881). 


979. Apparatus for Displaying Clothing in Shop 





“shirt displaying bars,” &c, (March 8, 1881). 


980* Manufacture of Soda: W. Weldon, Bur- 
stow, Surrey. [24¢.]—Consists in transforming chloride of 
sodium into bicarbonate of soda by treating carbonic acid gas with 
a mixed solution of chloride of sodium and carbonate of potash. 
These form chloride of potassium and bicarbonate of soda, of which 
the latter precipitates. The mother liquor is treated for the recon- 
version of the chloride of potassium into carbonate of potash, by 
the addition of magnesia or of carbonate of magnesia, and the 
injection of carbonic acid gas. This causes the precipitation of a 
double carbonate of potassium and magnesium, while the chloride 
of magnesium goes into solution. The precipitation is boiled and 
decomposed into soluble carbonate of potash and insoluble car- 
bonate of magnesium. (March 8, 1881). 


981. Manufacture of Pottery and Earthenware: 
T. Willet, Burslem. [6¢. 8 Figs.)—A rotary table carries a 
number of recesses to receive clay. Over each recess is a vertical 
revolving spindle carrying a mould or strickle which can be 
brought down onto the clay. After each operation the table is 
partially rotated, to bring the partially finished article under the 
succeeding tool, which carries it one stage nearer completion, In 
this way several pieces of ware are simultaneously under treat- 
ment, and are finished in making the complete circuit with the 
table. (March 8, 1881). 


983. Treatment of Cellulose, &c.: A. Parkes, 
Birmingham, [6¢.)—The process consists in first dissolving 
the cellulose in a solution of iodide of zinc or nitrate of zinc, then 
moulding the dissolved cellulose to the form required, or spreading 
it over the surface to be coated, and then removing the solvent by 
— and finally rolling the articles to consolidate them. (March 


984* Cranes, Leads, Hoists, Capstans, &c.: C. 
R. Parkes, Millwall. (2d.)—The A ~ is stated to con- 
sist in using the end of a chain of a crane which is usually fixed, 
and which is called the standing part of the chain, to obtain two 
or more powers either with one or two working chains, or to work 
any bucket or machinery in connexion with the ordinary chain 
(March 8, 1881). 


985.* Agyancee for Facilitating Turning over 
Leaves of Music, Books, &c.: A. G. Morgan, Lon- 
don. (2d)—Kach leaf of the masic is held by a separate arm, 
which when released from a catch turns over, carrying the leaf 
with it. (March 8, 1881). 


986.* Soles of Foot Coverings: H. J. Haddan. 
Westminster. (V. &. Hervochon, Chateaubriant, France). (2d } 
The sole is composed of three principal parts, i.¢., a thin sheet of 
leather, which comes in contact with the foot, a thick sheet of 
leather which touches the ground, and a sheet of tinned iron or 
copper between them. (March 8, 1881). 


988. Wheels for Velocipedes, &c.: E. C. F. Otto 
London. (84. 33 Figs.}—Claims the construction of elastic 
wheels having elastic tyres and elastic spokes, the latter being in 
ee and also the application of steel of the nature of 
band saw blades forthat purpose. (March 8, 1881). 


990. Writing Slates: E J. J. Dixon, Bangor, 
N.W. (8d. 12 Figs.)—Describes (1) machines for reducing rough 
slates to the proper thickness; (2) machines for finishing the 
surface of the slates; (3) a method of fastening together the 
frames ; (4) @ machine for cutting two mitres at the same stroke: 
= construction of book slates and slate frames. (March 8, 

) 


991* Galvanic Batteries: G. F. Redfern, London, 
(S. Marcus, Vienna), (2d)—The zinc element is contained in a 
basket with the main vessel, and is packed in with sal ammoniac 
(March 8, 1881). 


993.* Cylinders of Compound Engines: T. 
Spiller, London. By Refers to a cylinder consisting of 
three parts, one cylinder for high-pressure steam and two of 
larger “calaber”’ for low-pressure steam. After the steam has 
done its work in the high-pressure cylinder it passes into the low- 
pressure cylinder, thence to the condenser where the atmospheric 
air acting on the open end of the low-pressure cylinder forces the 
piston back into the cylinder, where a vacuum is created by con- 
densation of steam. The low-pressure cylinders are placed one at 
each end of the high-pressure cylinder, the piston rod going 
through all three cylinders and having fixed on it all the pistons. 
(March 8, 1881). 

995. ArtificialFuel: G. Walters and W. Morgan, 
Wadbury, Somersetshire. [4¢.)—Compound of coal, coke, 
or breezes and lime. (March 8, 1881). 


996. Turning and Screw-Cutting Lathe: O. 
Jones, Philadelphia, U.S.A. (6d. 6 Figs.)—The lathe is for 














making micrometer screws and such-like articles. The operation is 
as follows: Assuming a screw has just been completed and cut off 
from the rod A by one of the cutting tools p on the turret rest p* 


the check / the required distance, as described in Patent 3757 of 
1873. In the continued movement of the shaft 4 the carriage g 
and the turret g are moved longitudinally so as to bring the cut.) 
ting tool g? to act upon the rod A and prepare it for the screwing 
die g%. After g? has retired the carriage p* is moved to bring its 
first tool up to the rod to rough out the head. The slide is then 
moved back by the studs g* and levers s, and during the move- 
ment the turret has a quarter turn imparted to it to bring the 
second tool into position, After that the milling and severing 
tools are successively put in operation and the screw is finally 
severed. (March 9, 1881). 


997. Roller Mills: H.J. Haddan, London. vv. ¢ 
Koerner, Waldenburg, Germany), [6d, 12 Figs.]—The upper grind. 
ing roller has fixed bearings, while the lower one is movable and 
can be raised and lowered. “Inthe lower part of the standard 
are the lever arms i, which support the bearings d of the movable 





roller 6 by means of the pivots &&. The levers i turn on the bolt / 
in the machine frame, which arrangement allows of the lower 
roller yielding downwards." The levers i are further supported 
ou specia! springs m, the tension of which can be regulated, and 
they are provided with serew mechanism by which they can be 
simultaneously set toa given beight. (March 9, 1881) 


998. Landaus and Landaulets: J. Lewis and T, 
Hammond, London. [éd. 10 Figs.)—Relates to details of 
construction of frames, windows, &c. (March 9, 1881). 

999. Dyeing Cotton Yarns: F. A. Gatty, Accring- 
ton. [(4¢.]—Kelates to dyeing cotton yarns on cops, spools, bobbins 
or in other compact condition where water will not penetrate 
}readily, and consists in the use of alcohol, wood spirit, acetone, 
ethers, or their derivatives in place of water. The dye is mixed 
with any of the said spirits and the yarn impregnated therewith ; 
the yarn is then put in a close vessel and heat or steam is applied 
to drive out the spirit, which is condensed and can be used over 
again. (March 9, 1881), 

1000, Expanding Mandrel: J. Harrison, Man- 
chester. [6d 5 Figs.)}—From the centre of a boss, which has 
a flange by which it can be attached to the face-plate of a lathe, 
there projects a taper mandrel. Upon this mandrel is a sleeve 
bored to the same angle and divided logitudinally into three parts ; 
it is provided with flanges that are engaged by the internal lip of 
@ nut, resembling a union nut and engaging with a thread on the 
boss. When the nut is screwed up it draws the divided sleeve 
on to a thicker part of the mandrel and thereby expands it. 
(March 9, 1881). 

1001. Velocipedes: R. C. Fletcher Preston. [(/ 
6 Figs.) —Relates (1) to the steering mechanism ; (2) to a differential 
driviog gear; (3) to the brake; (4) to a method of folding the 
machine to pass through doorways. (March 9, 1881°. 


1002.* Treatment of Tan Liquors for Manufac- 
ture of Ink, &c.: T. Priestman, J. Longshaw, and 
G. Priestman, Preston Brook, Cheshire. (2d )—Is w 
treat spent tan liquor so as to produce from them inks and various 
vegetable volatile acids, more especially formic and acetic acids. 
The liquor after being evaporated down to a proper consistency, 
is filtered, then treated with mineral acids, the liberated volatile 
organic acids being distilled off and the vapours condensed. The 
residues contain gallic acid from which ink can be made. (March 
9, 1881). 


1003. Condensing and Preserving Milk: F. Wirth, 
Frankfort.on-Main. (?. /. Gaupp, Romanshorn, Switzerland). 

[2d.]—-The milk is heated to 60 deg. Reaumur, then pumped into a 
| vacuum apparatus, wherein its balk is reduced 75 deg., tnaen while 
j hot itis placed in tin boxes which are hermetically sealed. The 
| boxes are then placed in a solution of chloride of calcium which is 
heated to 85 deg. R. (March 9, 1881). 


| 1004.* Stoppers for Bottles,&c.: N. Thompson, 
Brooklyn, U.S.A. [2d.)—Refers to several arrangements of 
stoppers constructed so that they may be readily withdrawn, and 
can be repeatedly inserted and withdrawn and yet remain efficient 
stoppers. (March 9, 1881), 


1005.* Wash Boilers or Kiers: A.Specht, Ham- 
| burg. (7. and A. Hasperg, Elmstom, Prussia), (2d.}—The kier 
is divided by horizontal partitions into compartments. The circu- 
| lation pipe has orifices into each compartment as well as at the 
top. By this means the cloth is more evenly treated. (March 9, 
| 1881). 


1006.* Brakes: S.C. Taylor and J. Wild, Morton, 
Yorks. (2d) Is for a brake applicable to carts, &c,, and 
whereby when the brake is put in operation the major part of the 
weight is removed from the horse’s back; the brake also being 
self-acting and preventing the vehicle running back when the horse 
rests in going up hill. (March 9, 1881). 


1007. Boot Protectors: J. Fieldhouse, Keighley, 
Yorks. (4¢. 4 Figs.}—Has for object to produce protectors 
which shall have a firm grip on the ground. To this end they are 
made with perforations in the centres, the perforations being of 
the same contour as the outer edges of the protectors. The side 
indentations also are in the form of recesses passing through the 
entire thickness of the protectors. (March 9, 1881). 


1008. Weaving Leno, Gauze, &c.: R. Ecroyd, 
Lomeshaye,Lanc. (2d.)—The object is to dispense with the 
doup healds in weaving such fabrics. The warp threads pass 
through a reed constructed as a heald, which has an eye, metal, 
or other dent reaching half way up it through which the warp ends 
to form tke loop pass, One of each of the series of half dents is 
between two full dents, The other warp ends pass between the 
half and full dents,and have motion imparted to them which 
passes the latter ends alternately to each side of the half dents 
when required to pass the same for forming the pattern of leno or 
gauze fabric. (March 9, 1831). 


1009. Traction and Locomotive Engines: J 
Braby, Rudgwick, Sussex. [6¢. 3 /igs.)—The invention 
consists in a method of driving the steering wheel so that it is 
available for tractive purposes. The wheel in question carries a 
bevel wheel in gear with a bevel pinion on a short upright shaft 

















around which the steering wheel swivels. The upright shaft is 
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driven by a second pair of bevel wheels from a countershaft on 
the engine. Under this arrangement, when the steering wheel is 
turned to guide the vehicle it moves around a point beyond itself in 


itsown axis. (March 9, 1881). 
1010. Machinery for Pre and Spinning 
Hemp, &c.: J. Barbour, Belfast. [6d. 10 Figs.)—Relates 


(1) toa“ handily constructed frame ;” (2) to the use of two draw- 
ing rollers with one pressing roller above and between them drawn 
down upon them by rods and springs; (3) to spindles made in two 
parts. and provided with a top bearing in which they can swivel. 
In doffing the upper part of the spindle together with the flyer is 
lifted out of the socket formed on the lower spindle and the 
bobbin drops off; (4) to obtaining the drag by supporting the 
bobbin on projections on the face of a horizontal pulley running on 
an upward continuation of the bolster, and provided with a brake 
strap. (March 9, 1881). 


1011. Machinery for Spinning or Twisting 
Coarse Yarns: A. Combe, Belfast. [6d 4 Figs.j}—In 
horizontally spindled machines the invention, instead of traversing 
the flyer with respect to the bobbin, maintains it in position and 
places eyes upon the legs, moving them backwards and forwards 
by means of continuous right and left-handed screws to guide the 
yarn to its place. (March 9, 1881), 


1012. Furnaces: B. R. Huntley, West Hartle- 
pool. (8d. 41 Figs.)— Consists of a furnace of brickwork 
within a wrought-iron shel]. The receptacle for the fire is in the 
form of a basket with open sides and bottom. Air channels are 
arranged in the upper part of the furnace on each side, and termi- 
nate in pockets at each side of the fire basket. ‘here is a per- 
forated hearth surmounted by an air cell below the firegrate, 
end there are air cells running up to the bridge. (March 9, 
1881). 

1014. Endless or Portable Railways: A. Dunlop, 
Glasgow. (6d. 9% Figs.)—Isfor improvements on Patent 657 of 
1874, and relates mainly to matters of detail such as the joint 
recesses, the swivelling bushes, the elastic packings, &c. (March 9 
1881). 


1015. Heels for Boots and Shoes, &c.: W. Brew. 
ster, Hunslet, Leeds. [(d. 6 Figs.}—Consists of a shell of 
metal attached by a screw and steady pins. (March 9, 1881), 


1018. Manufacture of Compound Packing Ma- 
terial: J. A. Turner, Nutsford Vale, near Man- 
chester. (2d.)—Claims packing materials consisting of two or 
more sheets of fabric cemented together in such manner as to leave 
the sheets separate from each other along the edge, also covers for 
packages consisting of such sheets having only the contiguous edges 
of the one fabric stitched together, the edges of the other fabric 
being folded over or under the stitched joint 80 as to form a lining or 
cover toit. (March 9, 1881), 


1019.* Controlling the Speed of Steam Engines : 
F. W. Durham, New Barnet, Herts. (2¢)—The acting 
agent for controlling a marine engine according to this invention is 
atank of water situated in the stern, and connected by a pipe to a 

iston or diaphragm in the engine room When the stern rises the 
frareniie pressure in the cylinder in increased, and the throttle 
valve is operated. (March 9, 1881). 


1020. Sewing Machines: J. B. Robertson, Lur- 
gan, Ireland. [6d. 7 Figs.)—The machine is adapted for 
ornamental stitching. The head carrying the needle slide is con- 
nected to the shuttle race by a rigid frame, which being mounted 
by en elastic or universal joint receives lateral and longitudinal 
movements determined by suitable cams. (March 9, 1881). 


1022. T Squares: J. Corp, London. (2d.)—The 


square carries an appliance whereby it may be clamped to the 


board, (March 9, 1881). 
1025.* Furnaces, Firegrates, &c.: J. Teer, Sal- 
ford. (2d.}—Air is conveyed to the fuel through hollow firebars, 


(March 10, 1881). 

1026. Construction of Buildings, &c.: S.Rideal, 
Manchester. ([2¢)—Kelates to buildings composed wholly 
or partly of timber, planks being employed which are so prepared 
and fitted together that a weather-proof construction of great dura- 
bility is obtained, (March 10,1881), 

1027.* Electric Lamps: J. A Berly, London. [4d.) 
— Relates to a candle formed of two separate pencils, and to means 
for striking the arc, Also to an automatic switch for changing the 
candles, and to a switch operated by compressed air. In the 
absence of drawing the exact arrangements cannot be well under- 
stood. (March 10, 1881). 


1028. Motive Power and Pumping Machinery : 
J.andG. Weir, Glasgow. (8d. 10 Figs.]—Relates to the 
combination of a compound acting motive power cylinder with a 
pump cylinder, in which fluid is passed from one side of the 
piston to the other. In the drawing the steam cylinder 11 is 








shown over the pump cylinder 12, The motive piston has attached 
to it an enlarged rod 14, so as to reduce the area of the underside, 
which rod is connected to the pump piston. The bottom of the 
pump cylinder communicates by a passage 18 with a space 19 
between two check valves 20, 21, the water entering from the 
inlet 22 by the valve 20, when the piston rises, and passing through 
the other valve 21 when the piston descends. When the piston 
ascends it forces the fluid from the upper end of the cylinder into 
the discharge pipe, the lower end of the cylinder filling from the 
foot valve, and when the piston descends the upper end of the 
— receives the fluid from the lower end through the upper 
check valve 21. The passages 25 and 26 of the motive cylinder 





communicate with ports on a flat port face, in which there is 
between the two ports a third, 27, communicating with the exhaust 
pipe. The slide valve 28 has a passage 30 round the exhaust 
cavity, which in the position shown puts the cylinder passages 
into communication with each other, so that the steam may be 
transferred from the lower to the upper end of the cylinder, In 
the other position of the valve the upper port 26 is in communica- 
tion with the exhaust 27, and live steam is admitted to the lower 
port. The valve 28 is made with a small cylinder at each end of 
it, the cylinders having in them pistons 31, 32 fixed on a rod 33, 
passing through a central hole. Theaction of the main valve with 
its cylinders is controlled by a slide valve 35, worked by a rod 36, 
and tappet arm 37, Several modifications are described and also a 
gland packing of metallic rings. (March 10, 1881). 


1030. Appliances in Connexion with Musical 


Instruments for Reproducing Tunes Played 
thereon: T. Paterson, London. [éd. oo Py 
in electrical and mechanical arrangements by which a keyed 


instrument when played upon produces such a modification of the 
mechanism that a musical composition once played upon it may at 
any time be automatically repeated. The details of the arrange- 
ment are too complicated for description here. (March 10, 1881). 


1032. Sheaf-Binding Mechanism: J. Howard and 
E. T. Bousfield, Bedford. [l0d. 12 Figs.j—Relates (1) to 
an endless vibrating rack operated by a toothed wheel to impart 
the required movements to the binder arm and table, (2) To a 
knot-tying mechanism consisting of an outer sliding and rotating 
tubular hook or cord-retaining device and an inner sliding hook. 
(3) Toa strong gripping and cutting device consisting of a movable 
jaw arranged between two fixed plates, and fixed on a lever 
actuated by fixed surfaces, in combination with a hooked bar to 
grip the string. (March 10, 1881). 


1033. Apparatus for Consuming Smoke in Fur- 
naces: G. Hunter, 8. (6d. 5 Figs.j—Behind the 
bridge, which is hollow, is an air box communicating with its in- 
terior, and provided with air valves which are raised when the door 
is opened and fall gradually. Near the bridge there is a perforated 
hollow arch in communication with the air box, from which it 
receives air and for the purpose of heating it before it enters the 
flue. (March 10, 1881). 


1034.* Generators of Steam, &c.: F. Duray. 
Ecaussines, Belgium. (2d]—Is for an arrangement of 
boiler with water tubes, these being surrounded by a tubular flue. 
The general outward form is that of a locomotive boiler. (March 10, 
1881). 


1035. Apparatus for Cleaning and Polishing 
Knives: H. Courteen,London. [(d. 4 Figs.}—The knife 
is polished between two rollers, the lower of which runs in a trough 
of emery. The upper roller is small enough to enter the hollow of 
the shoulder of the blade. (March 10, 1881). 


1037. Manufacture of Packing Material, and 
Boxes, Cases, or Wrappers made thereof: W.R. 
Lake, London. (A. //. Thompson, Brooklyn, and H. D, Norris, 
New York, U.S.A.) [6d. 8 Figs.}—The material] is corrugated 
paper protected by a cloth backing. A machine is described for 
corrugating it and forming it into boxes, cases, &c. (March 10, 
1881). 


1038. Water-Closet Apparatus: W. R. Lake, Lon- 
don. (A. Edwards, Philadelphia, U.S.A,) (8d. 11 Figs.}—Is for 
improvements on 4037 of 1879, the objects being to prevent ad- 
mission into dwelling houses of sewer and other gases, &c., to 
prevent passage of such gases through the waste pipes of wash- 
basins and urinals,&éc, (March 10,1881). 


1039.* Writing Instrument: J. Nadal, London. 
(2d.]-This is for an arrangement of fountain pen. (March 10, 
1881). 


1040. Electric Lamps: A. A.Common and H. F. 
Joel, London. [6d. 17 Figs.)}—The improvements in arc 
lamps consist in a device for striking and controlling the arc, and 
other devices for feeding and regulating the length of arc. Fig. 1 
is a sectional elevation and Fig. 2a plan of one form of lampsome- 
what similar to that described in Specification 368 of 1870. C is 
the core of a differential solenoid M, taking hold of a lever L, 
carried by two arms W on the shaft P. The lever has a toe which, 
when the lever is raised, bites against the wheel D, and acts as a 
pawl to turn the said wheel. E is the upper carbon and E! the 
lower. When the current is sent through the thick coil of the 
solenoid and through the carbons, the core C is drawn upwards, lift- 
ing the lever L and turning the disc D, and with it the pinion F. 
The motion of the pinion raises the rack R and the upper carbon, 
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striking the are. When the current begins to fail the shunt coil 
forces down the core and lever L, thereby releasing the wheel D 
and allowing the upper carbon holder to slide down as fast as the 
fluid in the cylinder P' can escape through the fine hole drilled 
through the piston P. When the arc assumes its proper length 
the lever is again raised, gripping and retaining the wheel D. 
Fig. 3 is a modification in which two coils m m are combined with 
one double core C, the two sets of discs D and gripping levers L 
being as before. In this arrangement a forward movement is 
given to one of the levers, so that it never releases its carbon until 
the other pair of carbons are consumed. Fig. 4 is a sectional 
view ofa similar lamp, but with two clamps H H! gripping a rod 
E, the adjustment being obtaired by screws SS’. Fig. 5 shows an 
additional device for effecting a more delicate feed than that of 





the lamp in Fig,1. Here an adjustable spring K is fitted to the 
lever L, 80 as to control the revolution of the disc when the lever 
falls, Fig. 6 is a modification of Fig. 1, in which the tripping bell- 
crank lever T is so arranged that the arm W rests by means of a pin 
w upon the top of the vertical arm T; any additional fall of L 
causes the ree at its end, under the pivot /, to press against 
the vertical arm T and push it away, thus releasing W and 
momentarily restoring the gripping lever L to its former position 
This allows the feed to take place with a very small movement of 
the core, and yet provides for the full action at starting, Fig. 7 
shows another form of the grippinglever L. Figs, 8 and 9 give a 
sectional elevation and a plan of a lamp with wheel gearing to 
regulate the rise and fall of the rack. On the axle of P is hin 

a frame W, W', W%, the other end of which is attached to the core 
C. The upward movement of the core lifts the whole of the frame 
and gear, and first slightly raises the rack against the inertia of 
the movement of the wheels before the train revolves. A further 
upward movement brings the rim of the end wheel D? into contact 
With the adjustable spring K and brakes the whole train, the rack 
R being then lifted as in the previous lamps. The reverse action 
takes place upon the core falling, and the movement of the carbon 
is thus controlled, It is proposed to use a controlling lamp such 
as this for regulating any desired number of simple and inex- 
pensive lamps ; thus when the frame W is at its lowest point it 
can be caused to make contact momentarily, and complete the 
circuit of a wire connected to electro-magnetic coils in any number 
of lamps, in such a manner that at the moment when an electric 
current is sent into those coils it is made to release all the top 
carbons, allowing them to drop, and, on the cessation of the 
current, to be again raised. The invention further relates to in- 
candescent lamps of the Werdermann type, such as were described 
in Specification 5157 of 1879, and consists principally in means for 
maintaining the carbon in contact with the metal pole. A hang- 
ing lamp and an automatic switch are also included in the patent. 
(March 10, 1881). 


1041. Dram Flasks, Drinking Flasks, &c.: J. Hall, 
Sheffield. (4d. 3 /igs.]—The orifice of the neck of the flask 
where the cap is screwed on is at the side instead of at the end, 
a partition, witha hole at the lower part, being made across the 
neck. (March 11, 1881). 


1043.* Dyeing: C. T. Bradbury, Buckton G e, 
Cheshire. (2¢.)—Is for dyeing cotton piece goods black. Th 
goods are passed through a liquor containing logwood or other 
suitable extracts of dye woods, chlorate of potash, acetic acid, 
acetate, or nitrate of chrome, or othersuitable substances, Excess 
of liquor is then removed and the goods are diied, subjected to the 
action of steam, passed through chemical solutions to “raise” the 
colour, and finally finished in the usual manner, (March 11, 1881). 


1044. Apparatus for the Cure of Smoky Chim- 
neys, &c.: R.and J. Douglass, Coventry. [6¢. 3 Figs.)— 
In front of the fire is placed a metal box, in the front of which is a 
plate in which are mounted whirligig ventilators, which may be 
arranged to work only when the wind is adverse to the chimney, 
or may revolve continuously. (March 11, 1881), 


1045. Arranging Parts of the Flues from the 
Furnaces of Steam Boilers, &c.: G. Love, Lan- 
chester, Durham. (4d. 3 Figs.)—Stop-pieces are arranged in 
the upper parts of the fire tubes to prevent the too free passing 
away of heat from the furnace to the chimney, so that the boiler 
—_ receive the fullest amount of the heat generated. (March 11 
1881). 


1047.* Apparatus for Preventing Efiux of Gas 
from Drains, &c.: C. S. Rolfe, Westminster. (4<. 
11 Figs.]—Relates to traps for preventing efflux of gas, the outside 
air however being capable of entering the drain without destroy- 
ing the seal of the trap, and in the event of pressure in the drain 
an increased depth of seal is produced to oppose it whilst a large 
freeway is provided for passage of solid substances. Several 
forms of trap are shown. (March 11, 1881). 


1048.*° Manufacture of Maltose: J. Imray, Lon- 
don. (A. P. Dubrunfaut, Paris.) (2d.]—A paste made of starch 
mixed with hot water is mixed with an infusion of malt. The 
mixture is maintained at a high temperature until the dextrine 
is transformed into maltose. The malt infusion may be first 
oxidised. The resulting liquor is clarified, filtered, and concen- 
trated in vacuo, (March 11, 1881). 


1051. Hydrocarbon Cooking and Heating Stoves: 
F. Arnold, Birmingham. [4¢d. 1 Fig.J—Two or more 
parallel wicks are used, there being however only one slot in 
the cone, Currents of air pass up through the cone both outside the 
wicks and between them, the object being economy of fuel and im- 
proved combustion (March 11, 1881). 


1053. Manufacture of Lozenges: J. Rough and 
J. Hurry, Dalkeith, N.B. [6d. 5 Figs.J— Relates to appa- 
ratus to effect printing or stamping and cutting of lozenges which 
have words, &c., printed on them in eolour. (March 11, 1881). 


1054.* Brakes for Railway Vehicles: A. Haugh- 
ton, Grimsby, Lincoln, (2d.j)—The actuation of the brakes 
is effected by the concussion or running together of the vehicles 
composing the train. (March 11, 1881), 


1055.* Apparatus for Brushing or Clearing 
Tram Rails: T. S. Hardeman, Manchester. ([2d.)— 
rotary brushes carried by the 


An arrangement of adjustable 
(March 11, 


car and driven by gearing from the car wheels. 
1881). 


1059. Gas Lamps or Lanterns: W.T.Sugg and 
R. Pierson, Westminster. [6¢. 8 Figs.)—Relates to form- 
ing the framing with flanged metal ribs braced together; to the 
use of baffles to prevent too great rush of air through the openings 
provided for entry of air to support combustion; to the use of 
holes in the ribs for exit of surplus air; to a segmental reflector 
carried by an annular framing, &c. (March 11, 1881). 


1061.* Furnaces: E. Brook, Bradford. ([2d.]— Relates 
to turnaces of the kind described in 2882 of 1879, The steam jet 
blowers draw air from a hood over the charging hole, so that 
smoke, &c., that may be escaping through said hole may be drawn 
in and utilised. Refers also to a valve for regulating the air 
supply, &c. (March 11, 1881). 


1062. Steam and Hand Steering Apparatus: W. 
R. Cooper and J. Taylor,Sunderland. [6¢. 6 Figs.j— 
The operation of the apparatus under power is as follows: The 
hand tiller Dt is pushed over and admits steam to the inside or 
ontside of the piston distributing valves which control the engines. 
On the crankshaft Q is the spur pinion P in gear with the spur- 
wheel H, which in turn drives the worm G! gearing into the 
wormwheel M’ keyed on the main shaft S, to which it gives 
motion and with it to the chain sheave U. This latter sheave 
stands upon a screw thread (Fig. 3) between powerful springs, by 
which it is driven; in the event, however, of the rudder being hit 
by a wave the sheave can revolve on its shaft, compressing one or 
other of the springs, and thus admitting of the yielding of the 
helm. The rotation of the main shaft S acting on the travelling 
nut E operates the lever E! and closes the top slide valve automa- 
tically. The hollow upright shaft F being connected by a rod to 
the lever E', is turned by the movement of the lever in either 
direction and indicates by pointers in the wheel-house and on the 
bridge the course of the ship. For steering by hand the bevel 
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wheel K is thrown into gear with the wheel G' by rotating the 
eccentric bushes in which the shaft S" is carried, and the clutch 
H' is drawn out of gear. (March 11, 1881). 


1063.* Treatment of Ores, &c.: J. H. Johnson, 
London. (S. Philippart, Paris). (2/.)—Has for object to treat 
ores or mineral masses in such manner as to place the metal in 
chemical or mechanical suspension in a liquid, and subsequently 
to place such liquid, containing the metal, in suspension in a 
battery, in order to separate the metal by the direct action of the 
battery. (March 11, 1881). 

1065. Manufacture cf Hardened and Tempered 
Steel Wire: W. F. Bateman, Low Moor, Yorks. [d. 
2 Figs}—The wire enters the heating tube A through a packing 
B of asbestos and after being raised to the proper temperature 

















proceeds to the annealing or hardening bath E. At the part D it 
is protected from oxidation by being immersed in a gas or a flame 
that will not yield oxygen, consequently it does not become dis- 
coloured or covered with scale by the operation, (March 11, 1881). 


1067. Apparatus for Breaking or Preventing 
Double Twist in Spinning: A. M. Clark, London. 
(C. P. Maillard, Fismes, Marne, France). (Sd. 9% Figs.]—Relates to 
apparatus for breaking “ double” yarns in spinning, and consists 
in a device acting directly on the yarns for breaking the “ double 
twist,” and of mechanism for operating said “ double twist” break- 
ing device, and of producing its repeated action at the proper 
times, (March 11, 1881). 


1068.* Air Engines and Pumps: E. Major, Shan- 
ghai, China, [2d.]—Re/ers to several arrangements of engines 
to be driven by the expansive force of heated air. (March 1I, 
1881). 

1070. Railway Signals: J. Snowball, and .C, 
Warren, London. [fd 5 Figs.)-—Claims a vertically oscil- 
lating telescopic lever provided with pulleys at its upper end and 
a weighted telescopic rod working in the lower end for taking up 
the slack of signal wires. (March 12, 1881). 


1072. Railway Switches, &c.: A. E. McDonald. 
New York, U.S.A. (6d. 11 Figs.j}—Has for object to obviate 
expansion and contraction of the rails and other disadvantages 
of “ stub switches” and also to provide a lock therefor to prevent 
improper displacement, and also a signal which will indicate to 
the driver of an approaching train the exact position of the switch. 
(March 12, 1881). 

1075. Caps for Spinning: D. Butterfield, Keigh- 
ley, Yorks. [6d. 4 Figs.)|—Claims caps having steel hoops 
and cast-iron bodies made with a rim or projecting circle to give 
the required strength to firmly secure the steel and iron together. 
(March 12, 1881). 

1077. Looms: J. Slimon, Kirkintilloch, and J 
Whyte, Glasgow. (64. 5 Figs.)—Has for object to simplify 
the construction of the shedding mechanism or apparatus for 
operating the healds. (March 12, 1881). 


1128. Locomotives and Traction Engines and 
Boilers: F. W. Webb, Crewe. [td. 9% /igs.)—In the 











illustration, which is diagrammatic, a a are two outside cylinders, 
the piston rods a! of which are jointed with connecting rods a2 to 
‘ranks on the driving wheels a* behind ; the firebox. The axle 





6 is also cranked for the connecting rod 5! of the single cylinder 
63 in the middle of the framing. If desired two cylinders and 
double cranks may be used instead of one. The valve gear is by 
preference “ Joy’s”—and is so shown. The cylinders may be com- 
pounded, the steam going first to the after pair of the cylinders 





and then to the forward one after passing through a reheater 
either in the boiler or in the smokebox, but provision is made 
for feeding each cylinder with live steam. In some cases an addi- 
tional pair of wheels are placed behind a‘, and are joined to them 
by coupling rods. A slight cross motion is given to the valves to 
prevent grooving, their position being varied at every movement of 
the reversing lever. The firebox is made in two parts connected 
by gussets in order to give elasticity, and to allow the box to 
expand and contract with the tubes. (March 16, 1881). 


1129. Steam Boilers and other Furnaces: W. P. 
Thompson, Liverpool. (0. D, Orvis, Chicago, Iil., U.S.A.). 
(0d. 7 Figs.}—Has reference to (1) means for inducing into the 
furnace streams of steam and air to divest the smoke, &c., of car- 
bonic acid gases and to ignite the gases released; (2) a vacuum 
chamber between the steam and air supply pipes; (3) an auxiliary 
vacuum chamber in the air supply pipes ; (4) introducing streams of 
air and steam into a furnace to create draught; (5) adjusting the 
height of the inlet pipes above the fuel as its depth is increased by 
its supply to the fire chamber ; (6) to maintain said pipes at the de- 
sired adjustment; and (7) to deaden noise caused by the rush of 
air and steam to the inlet pipe. (March 16, 1861). 


1176. Machinery for the Manufacture of Welded 
Iron and Steel Tubes: J. C. Johnson, Wednesbury. 
(6d. 2 Figs.}—The apparatus is erected over a hearth upon which 
the edges of the tube g g are raised to the welding point. The 
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tube is then rotated to bring the seam uppermost, and the wedge / 
is driven under the mandrel or anvil 4. Upon fluid being admitted 
to the hydraulic cylinder } the joint is firmly compressed between 
the anvil £ and the tool (March 17, 1881). 


1178. Tab Connectors of Braces: T. Walker, 
B . (6d. 11 Figs.}—Consists of a folded piece of 
metal with disc-shaped ends constituting a spring clip, one arm 
having an eyelet, and the other a hole for receiving the end of said 
eyelet, the arms being secured together after the ends of the tabs 
have been passed on to the eyelet by closing the arms and rivetting 
the end of the eyelet on one arm on the face of the other arm, so 
as to secure the tabs between them and permit of the tabs turning 
on the eyelet, (March 17, 1881). 


1212. Production of Colouring Matters from 
Para-Nitro-Benzaldehyde, &c.: J. A. Dixon, Glas- 
gow. (0. Fischer, Munich). (4d.}—Consists in producing colour- 
ing matters from those derivatives of triphenylmethan that are 
formed by the action of para-nitro-benzaldehyde (or certain of its 
derivatives) on certain aromatic bases in presence of dehydrating 
agents. The invention is described under five different heads. 
(March 19, 1881). 


1222. Breechloading Small Arms, &c.: W. H. 
Monks, Chester. [6d. 5 figs.}—Has reference to single as 
well as double-barrel small arms, As applied to the latter instead 
of the barrels, lump or lumps and ribs being connected by brazing, 
a band or coil is formed from a solid piece of steel, and has the 
lumps on its under side, and holes bored in it for the reception of the 
barrels ; these latter are introduced into the coil at the breech end, 
their position in it being determined by shoulders in the coil and 
barrels. Relates also to machinery for making barrels. (March 19, 
1881). 


1225. Manufacture of Colouring Matters for 
Dyeing and Printing, and Preparation of a New 
Monosulpho Acid of Beta Napthol, &c.: J. A. 
Dixon, Glasgow. (C. Rumpff, Elberfeld, Germany.) [4d.)— 
Relates to the preparation and separation of a monosulpho acid of 
beta napthol, and of colouring matters therefrom by nitration 
or by causing same to react on diazo compounds. (March 21, 
1881). 


1239. Flyers for Spinning and Winding Ma- 
chinery: D. Fraser, Newry, Ireland. [(d. 8 Figsj— 
To redace friction of the thread in its guides when being wound 
on the bobbins small rollers fitted on pins on the flyer limbs are 
used, To prevent undue vibration of the flyer or spindle it is con- 
tinued up above the flyer limbs, and terminates in a conical top, 
which fits in an opening in the thread plate. (March, 1881). 


1299. Machinery for Making up Packets of 
Powdered Materials: G. Pritchard, Seaforth, 
Lanc, (2s. 66 Figs.j}—Relates to machinery for filling at one 
operation a series of bag-like wrappers with materials, and for 
pressing the materials in said wrappers, also for folding and 
closing the open ends of the wrappers after the filling and pressing 
operations, and perfecting the packets and labelling them. Also 
to apparatus to be used with said machinery for facilitating its 
operation and use. ‘The specification is very voluminous, and 
contains fourteen claims, and could not be satisfactorily abridged 
within our limits. (March 23, 1881). 


1332. Compound for Preserving Organic Sub- 
stances: F.S.Barff, London. (2.)—Boracic acid is dis- 
solved in glycerine by the acid of heat, additional boracic acid 
being from time to time added until such acid ceases to be dis 
solved. ‘The resulting compound is dissolved in water or other 








solvent and the substance to be preserved is impregnated wi 
solution. (March 25, 1881). — We 


1705. Portable Hand-Power Machines : 
H.F. Parsons, San Francisco, U.S.A. [6d. 19 Figs) 
The machine is designed for rock drilling. It is supported by the 
stay P and strut orrod A. The operator leans his chest against 
the shield B and turns the shaft D by the two crank arms EE 
Upon D are the two wipers V V, which, by means of the bowls / 
and fingers R, force back the hammer K on the spring J, and 








suddenly release it to strike against the part p of the drill spindio 
Two small cams X draw the drill slightly back after each blow, 
and change its position by means of the device shown in Fig. 2 
The drill spindle S is rifled to pass through the internally-screwed 
ratchet wheel T, which is free to rotate as the spindle moves longi- 
tudinally in one direction, but is held on the return stroke, and 
obliges the spindle to rotate slightly. (April 19, 1881). 


2030. Colouring Matters for Dyeing and Print. 
ing: J. A. Dixon, Glasgow. (C. Aumpff, Ebterfeld, Ger- 
many). (4d.]—The object of this invention is to extend the appli- 
cation of the mono-sulpho-acid of beta napthol described in 
Specification 1225 of 1831, in the preparation of colouring matters of 
various shades by causing the said acid, or its sodium, or equivaient 
salts, &c., with the nitro-amido halogen, hydroxyl, or carboxyl 
groups to react on or be reacted on by different substances. 
Seven moces are specified. (May 10, 1881), 


2836. Machinery for Removing se Hairs 
from Fur: W. R. Lake, London, (/. Lambert and J. 
Kokesch, New York, U.S.A.) (6d. 2 Figs.)}—Consists chiefly in the 
combination of parts comprising a holding device for supporting 
the skin, a brushing device for drawing the fur away from the 
hairs, and a clipping device to remove them when so separated. 
There are eleven claims. (Complete specification. June 28, 1881), 


2852. Violins, &c.: W. R. Lake. London. (£. 
Berliner, Boston, Mass., U.S.A.) (6d, 3 Figs.)—Relates to stringed 
instruments which have a finger-board and sounding body, the 
object being to obtain more perfect resonance. As applied tos 
violin the invention consists in dispensing with the usual tail-piece, 
the finger-board being made longer than usual and with one end 
free, to which the strings are fastened. (Complete specification, 
Jane 29, 1881). 


2942. Railway Tipping Wagons: G. F. Redfern, 
London. (i. V. Wormer, Dayton, Ohio, U.S.A.) [6d. 19 Figs) 
—Relates (1) to the construction of the car bed; (2) to the 
transoms ; (3) to the rockers; (4) to preventing the separation of 
the car bed from the trucks; (5) to means for fastening pulleys to 
the ends of the truck timbers; (6) to fastening and unfastening the 
doors; (7) to the construction of the doors and end posts; (8) to 
the centre posts and means for fastening them to the car bed; (9) 
to the side bearings; (10) to combining with the drawbara rocker, 
whereby the dumping may take place without uncoupling the 
wagons; (11) to the brake; (12) to a special construction of ciutch 
pulley; (13) to other details, (July 5, 1881). 

3058. Journal Bearings: W. R. Lake, London. 
(J. R. Baker, Jersey City, U.S.A.) (6d, 6 Figs.J)—The invention is 
particularly applicable to axle-boxes, and is to give them a certain 
amount of elasticity and mobility. The bearing brass A is con- 
structed with a convex bearing surface B, surrounding which is a 
curb C; and extending from the front and rear sides of this curb 
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are curved and angular surfaces a terminating in semicircular 
curbs D, which are concentric with the curb C. On the other 
sides of the bearing brass are formed bearings E. To the brass A 
is fitted a disc F of steel, whose under side has formed in it a 
concavity into which the convex surface B is received. Upon the 
under surface of the upper plate g is a circular recess I surrounded 
bya curb J. By this arrangement the weight of the vehicle is 
borne by the dise F interposed between the brass and the top plate 
of the housing. (July 12, 1881). 

3086. Hammocks. &c.: A.M. Clark,London. (/. 
P. Travers, New York. U.S.A. [6d. 1 Figs.}—The hammock is made 
with longitudinal cords that converge at the ends, said cords pass- 
ing through tubular passages in a number of cross bands. Relates 
also to a clasp for suspension ropes of hammocks, &c. (Complete 
specification. July 14, 1881). 


3137. Lactic Acid and Lactates: H. J. Haddan, 
London. (C. £. Avery, Boston, U.S.A.). [(2d,)—Claims the 
method described of manufacturing such acid, &c., by the fermen- 
tation of a sugar of vegetable origin, with a lactic ferment, in the 
presence of nitrogenous matters chiefly of vegetable origin, and of 
&@ substance suitable to gradually neutralise the acid as fast as 
formed, whereby time is economised, putrefaction prevented, and 
purification rendered simple and inexpensive. (Complete specifica- 
tion, July 19, 1881). 

3160. Looms: H. J. Haddan, London. (L. J. Knowles, 
Massachusetts, U.S.A.) (6d. 5 Figs.}-—Relates to driving and brake 
mechanism of power looms, especially those looms in which 
the driving pulley is convertible into a loose pulley, The invention 
could not well be described witbin our limits. The specification 
contains tenclaims. (Complete specification. July 20, 1881). 








UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may 





be consulted, gratis, at the cflices of ENGINEERING, 35 and 36 
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MECHANICAL REFRIGERATION. 
By J. K. Kitpourn. 


Iris now about twenty years since Ferdinand Carré 
of. France, practically demonstrated the value of 
ammonia as a frigorific medium. Since then, Reece 
of London, Mort and Nicolle of Sydney, Australia, 
have spent time and money without stint in in- 
vestigations and experiments, and have patented 
various improvements and modifications of the Carré 
system. More recently Professor Linde of Germany 
bas brought out an ammonia machine upon a dif- 
ferent system. 

In classification, the Carré and Reece systems 
represent what may be termed the absorption method, 
while Linde’s arrangement may be described as 
the compression system, or more strictly defined 
mechanical compression.* 

In general terms, ammonia may be described as a 
highly volatile condensable gas, having a boiling 
point of 30 deg. minus, at atmospheric pressure—a 
vapour tension of 120 Ib. at 65 deg. Fahrenheit—a 
specific gravity of liquid of .76 at a temperature of 
40 deg.—a specific gravity of vapour of .59 (air 
being one)—and by equal weight a latent heat of 
900. It is slightly inflammable, and exceedingly 
irritating to the respiratory organs. 

With ammonia, as with all the condensable gases, 
cooling is effected by its vaporisation, the heat 
necessary to cause this change of state being ab- 
stracted from whatever substance is at the time in 
contact with the vessel or pipes containing the gas. 

The heat so abstracted is termed ‘ the latent heat 
of vaporisation,” and if at this point the gas with 
its contained heat could be sent to waste, cooling 
would be a simple matter; but unfortunately, am- 
monia is not * free as air,” and to be had at all times 
and places, consequently it must be used over and 
over again. To do this the vapour must be reli- 
quefied, and this necessitates cooling and pressure 
combined. Provision for these requisites brings us 
to the diverging point of the two systems under 
discussion, both leading to one result, viz., return- 
ing the gas to the starting-point. 

We will describe the two methods, and first the 
‘“‘ absorption ” plan. 

The different appliances for carrying out the 
absorption system, are— 

Ist. A boiler in which the ammoniacal liquor 
(commercial ammonia) is distilled, either by the 
application of heat direct to the surface of the 
boiler; or more usually by steam circulating through 
pipes within the boiler. 

2nd, A condenser and liquefactor, which is a 
vessel containing coils of pipes, terminating at their 
lower extremity, in a receptacle for the liquid, when 
re-formed, 

3rd. A refrigerator, also a vessel containing 
pipes or coils, terminating in a closed receptacle at 
the bottom. 

4th. ‘The absorber, a closed vessel, one side of 
which is connected by a pipe, to the series of pipes 
before mentioned in the refrigerator. Whilst from 
the opposite side is a pipe leading to the 

5th. Appliance or condenser number two; which 
is usually an open top vessel filled with pipes. 

6th. One or more force pumps, between the last 
named condenser, and the boiler from which our 
description started, 

In ammonia machines of this class, and of any 
considerable magnitude, the working is continuous ; 
but the process will perhaps be more clearly under- 
stood if described in its several stages, 

Ammoniacal liquor or commercial ammonia of 
standard strength, say specific gravity .885, contains 
(by weight) about 30 per cent. of ammonia, and 70) 
per cent. of water, the boiling point of this strength 
at atmospheric pressure according to Dalton, is 
68 deg. (Fahrenheit scale). 

For convenience in calculation, we will assume 
that the boiler is charged with 100 lb. of ammonia- 
cal liquor of standard strength (.885), and at a 
temperature of 100 deg. We will also assume, as 
it is in accordance with modern practice, that the 
boiler contains pipes, and that heat is applied by 
circulating steam through these pipes. ‘The heat 
so applied will first raise the temperature of the 
liquor to the boiling point, which is constantly 
varying between 68 deg. and 180 deg. at atmo- 
spheric pressure, according to the strength of the 











_* Mort’s patent of 1869 was an ammonia process, com- 
bining the absorption and compression systems. Recently, 
J.H. Johnson has patented a similar arrangement, but 
neither having yet been offered for sale, no further allusion 
will be made to them in this paper. 





remaining liquor, but is at all times below that of 
water at same pressure. 

A continued application of heat after the liquor 
has reached its boiling point causes a rapid vapori- 
sation of the ammonia, and a lesser passing off of 
aqueous vapour, ‘l‘hese combined vapours are con- 
ducted by a pipe to the top of the coils in the first 
condenser, In these coils the vapour accumulates, 
until the pressure derived from this accumulation 
and the cooling by water surrounding the coils, 
causes its liquefaction. The resultant liquid finds 
a lodgment in the receptacle at the termination of 
the coils, 

We will assume that the vaporisation continues 
until what remains of the ammoniacal liquor has a 
specific gravity of .975, and at this gravity it would 
have 5 per cent. ammonia and 95 per cent. water. 

Assuming also that all the vapour has passed over 
to the condenser, then, according to Reece, we shall 
find in the liquefactor 36 lb. of resultant liquor, 
which is 75 per cent, ammonia and 25 per cent. 
water, and in the boiler 64 lb. of weak liquor, which 
is 95 percent. water and 5 per cent. ammonia. 

From the 100 lb. of commercial ammonia at the 
outset, we now have 36 Ib. of concentrated 
ammoniacal liquor in the bottom of the liquefactor, 
and if the condensing water had a temperature of 
60 deg., the pressure in the liquefactor would be 
about 120 lb. per square inch, 

This pressure is termed the liquefying pressure, 
that is to say, the pressure at which the gas would 
liquefy at the temperature of the condensing water. 
But it may be noted that the gas does not liquefy 
until the sensible heat of the gas, and the latent 
heat of vaporisation, have been absorbed by the 
condensing water. 

Having now by heat caused the vaporisation of 
the greater portion of the ammonia, and a lesser 
portion of the water, and also, by cooling and pres- 
sure combined, caused its reliquefaction, we may 
with this concentrated solution proceed to the third 
stage of the process, in other words, the cold pro- 
ducing stage, for which all the others may be con- 
sidered as subsidiary. 

If the concentrated liquor in the liquefactor 
under pressure be conducted into the refrigerator, 
and there be allowed to expand, it will again assume 
the gaseous form, 

This second vaporisation, like the first, is also 
caused by heat; but owing to the concentration of 
ammoniacal strength, the boiling point has been 
lowered to at least 50 deg. below freezing, conse- 
quently ice, or any substance lower in temperature 
than ice, but above this boiling point, will furnish 
the heat necessary for vaporisation, and whatever 
substance parts with its heat, to cause this vaporisa- 
tion, must of necessity grow colder. 

If this substance, which is analogous to the steam 
that causes the first vaporisation, be a liquid, it 
must necessarily be a non-congealable one, at the 
working temperature; as it will grow colder and 
colder, funtil its temperature falls to the boiling 
point of the ammoniacal liquor. 

Of this boiling point it may be said, that it ranges 
between 30 deg. minus, for pure anhydrous ammonia, 
to 195 deg. for 2 per cent. strength, varying between 
these points according to the percentage of ammonia 
in the solution, 

As, according to Dalton, the boiling point of 
ammoniacal liquor containing 35 per cent. of its 
weight of anhydrous ammonia is 26 deg., it will be 
evident that vaporisation will cease when the liquor 
is reduced to this strength, and when the substance 
that supplies the heat is cooled to this point, and if 
our object be ice-making, a temperature of 26 deg. 
would only be slightly effective. 

In review of this stage, it will remembered that 
we started with 36 1b. of concentrated ammoniacal 
liquor, containing 75 per cent. of its weight of 
anhydrous ammonia, and we will consider that the 
second vaporisation has continued until this liquor 
of 75 per cent. strength is reduced to 35 per cent., 
which, as has been shown, is the limit of beneficial 
result in ice making. We shall now find in the 
bottom of the refrigerator 14 lb. (nearly) of liquor 
which would contain 5 1b, of ammonia and 9 lb. of 
water. It will be seen that of the 30 1b. of ammonia 
and 70 lb. of water with which we started, 27 lb. of 
ammonia and 9 lb. of water have been vaporised and 
reliquefied in the first condenser. This 36 lb. of con- 
centrated liquor has been passed into the refrigerator; 
but inasmuch as the second vaporisation is effected at 
temperatures so low, that only the ammonia in excess 
of a stated strength has been re-vaporised, con- 
sequently we have in the bottom of the refrigerator, 





of the ammoniacal liquor vaporised in the boiler, 
5 Ib, of ammonia and 9 lb. of water which is useless 
for effective work. 

It may be remarked here that Reece’s improve- 
ments had for their object the separation of the 
ammonia and aqueous vapour in the first condenser, 
and the return of the water so collected to the 
boiler, In this he was toa certain extent successful, 
but the way has not been discovered of producing 
anhydrous ammonia by the absorption system—nor 
can it in reason be expected, with the constantly 
repeated vaporisations. At high temperatures 
aqueous vapour will always pass over, and it is 
scarcely possible that the two vapours so nearly 
equal in latent heat can be perfectly separated, nor 
has it been done, 

In every ammonia machine working on the 
absorption plan, there is a constantly increasing 
accumulation in the bottom of the refrigerator of 
what the workmen call “ bad stuff,” and which from 
time to time must be withdrawn, or returned to the 
boiler, 

This accumulation seriously affects regular pro- 
duction; the machine giving maximum results 
only after every withdrawal, and decreasing as the 
‘* bad stuff” accumulates, 

To return from our digression—if our object had 
been to test the cooling power of vaporising 22 lb. 
of anhydrous ammonia, we should allow the gas 
charged with the latent heat of vaporisation to 
escape from the refrigerator into the open, after 
cooling it to the initial temperature of the cooling 
medium, and our experiment would now be con- 
cluded ; but as we undertook to describe the absorp- 
tion system, we have at this point arrived at the 
stage where the distinctive features of the system 
are manifested. 

It should be noted, that in this description of the 
process by stages, we treat each stage as if it were 
entirely complete before the next began ; in point of 
fact, there is no such division. In the refrigerator 
for instance the rapid vaporisation would almost 
instantaneously create a pressure, which, were there 
no withdrawal, the gas would accumulate until 
vaporisation ceased. This withdrawal is the com- 
mencement of the fourth stage. 


(To be continued.) 








TELEGRAPHY AT THE PARIS ELEC- 
TRICAL EXHIBITION.—No. IV. 


CARDARELLI’S SHUNT METER. 


In testing the insulation resistances of submarine 
cables or other insulated conductors as well as 
the porcelain insulators used on aérial lines by 
means of the galvanometer, it is frequently neces- 
sary to ascertain the ‘multiplying power” of 
the shunt used to diminish the deflection of the 
battery current through that instrument. To get 
it a somewhat tedious calculation has to be performed, 
and any plan for obviating the loss of time involved 
in the process is a positive gain to the electrician. 
Hitherto practical electricians and experimentalists 
have in general gone through the calculation with- 
out any attempt to circumvent it by a shorter 
method. Calculating machines have been employed 
in computing cable tests by Mr. P. T. T. B. Warren, 
at Hooper's ‘Telegraph Works, and Mr. H. R. Kempe 
has suggested the use of tables for giving the multi- 
plying power of shunts; but it has been left to an 
Italian electrician, Signor Cardarelli, engineer to the 
Technical Bureau of the Italian Telegraph Adminis- 
tration, Florence, to find the best solution of the 
difficulty. 

In a pamphlet published this year at Rome, and 
entitled Rappresentazione Grafica della Resistenza dei 
Circuiti Derivati, Signor Cardarelli shows a plain 
method of constructing curves which will give the 
multiplying power of a shunt, the combined resist- 
ance of the shunt and galvanometer, and the com- 
pensating resistance of the circuit by mere measure- 
ment with a scale. Since the date of this publication, 
however, Signor Cardarelli has gone a step further, 
and constructed a very simple andingenious shunt- 
rule, or as he terms it ‘‘ shunt-meter,” which gives 
the required values in a few seconds by an easy 
manual operation. The shunt-rule of Signor 
Cardarelli belongs to the class of mechanical 
devices for relieving the brain of calculations which 
though simple in themselves, are troublesome and 
tedious ; and we believe it is the first of the kind 
for assisting electricians, though others probably 
will yet be invented for serving similar purposes. 
As an invention it is therefore quite original, nor 
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UNIVERSAL ROLLING MILL. 
CONSTRUCTED BY MR. W. WENSTROM, ENGINEER, OREBRO, SWEDEN. 
(For Description, see Page 408). 
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can one see how it may be improved upon in point of 
accuracy and handiness. 

The calculations for the three elements given by 
the shunt-rule are of course based upon Ohm’s law. 
If G is taken as the resistance of the galvanometer 

‘and § the resistance of the shunt, then the com- 
bined resistance of the shunt and galvanometer 











y=9x8 (1) 
G+s8 
the compensating resistance 
i= _@ ° ‘ 2 
" G+S8 @) 
and the multiplying power 
yu= S a . . & 
Signor Cardarelli found that the curves repre- 








senting the combined resistance and multiplying 
power were hyperbolas; on this fact his graphical 
method and latterly his mechanical rule is based. 
We need not concern ourselves with the former 
plan, since the shunt-meter (or as we prefer to call 
it the shunt-rule) is the more practical and perfect 
contrivance of the two, and that likely to be gene- 
rally used. 

Fig. 1 is a sketch of the new device in its simplest 
form. It consists of two graduated scales of steel 
A B at right angles to each other, and hinged at 
their junction, so that the vertical bar A can fold 
towards the other, as shown at E. The second 
upright bar C has a bevelled edge, and is merely 
an index or reading limb. It is fixed on the near 
side of the scale B at unit distance from zero; while 
the third upright bar D is carried by the sliding 
brass tube E, and rises on the far side of the scale B. 
Hence when A is folded inwards it passes between 
the other two vertical bars C and D. The bar D 
can be slid to and fro along the scale of B, and 
clamped into position by the screw G, Behind the 
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bar A is a short rectangular piece of steel H which 
can be shifted up and down the bar A, and also 
clamped into position by a screw. 
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The theory of the implement will be understood 
from Fig. 2, where 
O G=the resistance of the galvanometer. 
O S =the resistance of the shunt. 
Now, if OM is taken as unity we have by the 
relations of similar triangles 
OG:OS=0P:1, 
or calling the resistance of the galvanometer G and 
the resistance of the shunt S, we have 


G:S=OP:1 
and ; 
S—op. 
8 


But by the preceding formula (3) the multiplying 
power is 

2 + 1=St8.yn, 

3 ; 

therefore by adding unity to the length O P, we 
get the multiplying power on the diagram, or rather 
on the scale, At the same time the corresponding 
length on the base of the triangle will give the com- 
bined resistance of the shunt and galvanometer, 
which is expressed by 





Gu8 @ G4 
G+S G+S Y" 
Ss 


The compensating resistance, or difference between 
the resistance of the galvanometer by itself and the 
combined resistance of it and the shunt is got by 
subtracting the two results, as given by the scale 


for 
a—(2%8)— 6 <p. 
G+8 G+S 

The bars A and B of the rule are graduated in 
units of resistance, one ohm being represented by 
ten millimetres, that is a centimetre, for the sake of 
clearness in working. As employed in the Italian 
‘Telegraph Administration there are 150 gradua- 
tions on each bar to suit the galvanometer used, 
which have a resistance not higher than 150 ohms. 

The use of the rule can be best explained by an 
example. Suppose the resistance of the galvano- 
meter G is 100 ohms and the resistance of the shunt 
Sis 30 ohms. The bar A is first brought into its 
vertical position at right angles to the bar B, then 
the sliding index H is moved till its top is flush with 
the 100 scale division on A, and there clamped. 
Next the sliding tube F is moved along the bar B 
until its indicating limit is flush with the 30 scale 
division, where it is also clamped. In this way the 
two elementary resistances of the problem are 
marked off. The bar A is then folded in towards B 
until the top of the sliding piece H comes into con- 
tact with the edge of the upright limb D. The 
middle upright limb C which corresponds to M V in 
Fig. 2, then servesas the index to give the length OP; 
it being understood that the length (O M) between 
the zero of the scale B and the point at which C 
rises from it is made equal tounity. In the example 


chosen we will find that O P=3.2; but we have 








seen above that OP=a, and OP + Ine + 1, 
that is to say, the multiplying power. ‘Therefore by 
adding 1 to the length OP we get the multiply- 
ing power, This is done by sliding the vertical bar 
D backward along the scale B until the inclined bar 
A is raised sutliciently to make the index C cut the 
division on A, which corresponds to O P+1, that is, 
in this case 4.2. When the index C shows 4.2 on 
the scale A the combined resistance is indicated on 
the horizontal bar B by the bevelled limb carried by 
the sliding tube F. 

From the above description it will be seen that 
Signor Cardarelli’s shunt-rule is adapted to give 
results for shunts and galvanometers of any resist- 
ance with the minimum of trouble. The instrument 
as exhibited at the Paris Exhibition is made in 
England by Messrs. Eiliot and Co., Strand, and for 
giving delicate results it can be fitted with proper 
lenses and micrometer scales; but for ordinary 
telegraphic purposes these refinements are unneces- 
sary. 








MOTIVE POWER AT THE PARIS 
ELECTRICAL EXHIBITION. —No. VI. 


Tue Tangye vertical engine exhibited is of the 
ordinary well-known type. It is shown, by MM. 
Miiller and Roux, the French representatives of 
Messrs. Tangye and Co, The engine, which is 
about 20 horse power, feeds two Gramme auto- 
exciting machines (modified type) for the Jamin 
lamps. The annexed sketch shows the leading 
features of the arrangement. The normal speed of 
the engine is 120 revolutions. ‘The first dynamo- 
electric machine has a speed of 2400 revolutions, 
and feeds sixty Jamin lamps placed above the engine. 
The second machine is driven at 1500 revolutions 
and supplies sixteen Jamin lamps placed on an 
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experimenting table in the gallery at the Jamin 
exhibit. 

M. de Quillacq, of Anzin, shows an engine of 
the Sulzer type, placed at the end’ of the series 
of motors near the buffet. As stated in a previous 
article, it is 35 horse power, and is of exactly the 
same type as an engine by the same maker that has 
been employed with perfect satisfaction in driving 
dynamo-electric machines during the past three 
years. ‘lhe type of engine is too well known to 
need description here, but we may add a few 
particulars of the machine exhibited. ‘The cylinder 
is entirely protected by a cast-iron steam jacket. 
The four valves are actuated by a single shaft, which 
is connected with the governor. The condenser is 
placed below the engine, but it can be put on the 
engine frame beyond andin a line with the cylinder. 
The following figures supplied by M. de Quillacg 
refer to experiments made with engines of a similar 


type. 








Steam pressure in cylinder ove ia 75 Ib. 
Pounds of water evaporated per pound 

of coal... pe ed " - 75t08.5 
Consumption of coal per horse power 

per hour ... anit eee = «- 215 ]b. 


This consumption is based on a number of trials 
under different conditions, of which the annexed 
Table is a summary. 

The accompanying sketch will explain the arrange- 
ment of the transmission and of the electric machines 
which it drives. It will be seen on reference to the 
general plan we published on page 253 ante that some 
modification has been made since the first installa- 
tion. ‘The machines 1, 2, 3, and 6 are Grammes of 
the normal type, and were made by Messrs, 
Breguet and Co. ‘The first four have a speed of 
950 revolutions, the diameter of the pulley being 
6.29 in. Machine No, 6 has a speed of 900 revolu- 





tions, and the pulley is 6.69 in. in diameter. The 
machines 7, 8,9, 10 are of the same type, but were 
made by MM. Sautter, Lemonnier, and Co. They 





Coal Consumed 


Average | Duration of | Total Coal per Horse 





Horse Power. Trial. Consumed. Power per 
Hour. 
hours lb. lb. 

33.1 15 1155 2.325 
34.8 15 1139 2.178 
82.3 14 1047 2.314 
50.8 13 1298 2.137 
48.4 13 1320 2.274 
56. 12 1282 | 1.909 
56 15 1650 1.985 
5A. 15 1711 | 2.072 





also are driven at,900 revolutions with a pulley of 
6.69 in. Machine 5 is one of the latest Gramme 








type, and was made by the last-named firm. As is 
well known in the Gramme machines of the normal 
type the electro-magnets are excited by the current 
itself. This has the drawback of subjecting the 
magnetisation to all the variations that affect the 
general current, and consequently to subject the in- 
tensity of the magnetic field to all the irregularities 
arising in the circuit. Inthe new type the magnets 
are excited independently of the general current by 
means of asmall coil placed beside the principal 
coil. The electro-magnets of this machine, instead 
of being cylindrical asin the ordinary model, are flat, 
a distinguishing feature which renders the machine 
easily identified. The one we are referring to, works 
three of the new Gramme regulators, each having 
an intensity of from 450 to 500 Carcels, and the cost 
is only a few pounds in excess of the machine working 
one lamp, which is a very marked progress from an 
industrial point of view. MM. Sautter and Lemon- 
nier have constructed several modifications of this 
machine adapted especially for military purposes. 
The power is transmitted from the Quillacq engine 
through the various machines as follows: No. 1 
feeds the lamps placed in the entrance to the nave ; 
No. 2 supplies the power for driving a fan exhibited 
by MM. Geneste and Herscher; No. 3 works the 
sewing machines exhibited by the Belle Jardinitre ; 
Nos. 4, 6, and 10 each feed a regulator in the 
entrance of the nave; No. 5 feeds three Gramme 
lamps as said above ; No. 6 furnishes the current to 
the lamp placed almost opposite the exhibit of 
MM. Sautter, Lemonnier, and Co., and Nos. 8 and 
9 feed two of the lamps in room No. 10 on the first 
floor, 

We may refer here to the excellent exhibit of 
Mr. Peter Brotherhood, who shows a number of 
three-cylinder engines coupled to different types 
of dyramo machines. Similar exhibits are also 
made by the Brush Company and some others in the 
building, notably by MM. Sautter and Lemonnier, 
who, among others, show a Gramme machine 
coupled to a Brotherhood engine, and running at 
1500 revolutions, furnishing a 200 Carcel light. ‘This 
is especially adapted for torpedo boats, and with a 
Mangin projector, objects are rendered visible for 
nearly 3000 yards, In another type employed on 
ironclads two Gramme machines of a larger type 
are mounted on the same shaft, and driven at 650 
revolutions. The two currents united give a light 
of about 20,000 candles, and the beam can be pro- 
jected for 4500 yards, A third and larger arrange- 
ment is driven at 475 revolutions, and with 12 horse 
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power furnishes a light of 45,000 candles. In all 
these installations the carbons in the regulator are 
moved by hand ; they are inclined in such a manner 
that the rays may be projected most favourably. 

By the side of the Naeyer boilers already 
described, is the installation which generates the 
current for working the Siemens tramway. A 
separate article describing this extremely interesting 
tramway will be found below, and we will confine 
ourselves here to a few remarks on the motive 
power employed for it. ‘The engine driving the 
Siemens machines is exhibited by MM. de Ville 
Chatel and Co., of Brussels. The engine is of an 
entirely new type, made especially for the Exhibition, 
where it worked for the first time. It is an inverted 
cylinder engine with an automatic expansion valve ; 
the diameter of the cylinder is 14.96 in., and the 
stroke 15.75 in. It is driven at a speed of 80 revo- 
jutions a minute, and develops from 25 to 30 horse 
power. The governor controls the expansion gear 
by means of pawls acting in opposite directions on 
two toothed discs keyed on the screwed rod carry- 
ing the valve, and according to whether this rod 
moves in one direction or the other, the speed of the 
engine is increased or diminished. It is impossible 
at present to give details of the working of this 
engine, which has not been yet subjected to experi- 
mental trials. It has, however, done its work 
extremely well during the Exhibition, and it pos- 
sesses the advantage due to all engines of its class, 
that of taking up only a small space. 

It is worthy of notice that Belgian constructors 
play a large part in the motive power section of the 
Exhibition, represented as they are by MM. Naeyer, 
Carrels, De Ville Chatel, and Cail Halot. 


SIEMENS’ ELECTRIC RAILWAY. 

In a previous article, describing the Trouvé 
electric motor (see page 284 ante) and its experi- 
mental application to aquatic and aerial navigation, 
we referred to the general principle controlling 
the transmission of motive power to a distance, 
and recorded the fact that the first experiment made 
with the reversibility of electric currents was that 
by M. H. Fontaine at the International Exhibi- 
tion of Vienna in 1873. ‘This question of priority 
was made the subject of a discussion during the 
recent Congress at a meeting devoted to M. Boistel, 
the representative of Messrs. Siemens Brothers. At 
the opening of the meeting, M, J. B. Dumas, who was 
acting as president, read a letter from M, Fontaine, 
in the opening paragraph of which he expressed 
his regret at not being present, and proceeded 
to claim for the Gramme Company the honour of 
having been the first to demonstrate the practica- 
bility of the electrical trausmission of power. ‘ It 
was in 1873 at the Vienna Exhibition that this 
experiment was made publicly with two Gramme 
machines. I worked one by a gas engine, and the 
other, receiving the current through a conductor 
1000 metres in length, set a centrifugal pump in 
motion, The numerous applications of the principle 
realised to-day, prove that our experiment con- 
tained the germ of a new and great industry. 
Arago very justly said: ‘There is only one rational 
and just mode of writing the history of science ; that 
of relying wholly on publications having a definite date. 
Beyond tbat all is confusion and obscurity.’ Under 
the auspices of this illustrious name, and in support 
of my assertion, I have the honour to send you a 
publication dated 1873, giving an account of my 
experiment.” We have reproduced textually the 
chief portion of M. Fontaine's letter (which was 
dated the 4th inst.) because we believe that the 
experiment to which it refers possesses considerable 
importance, and it is only just to award to M., Fon- 
taine the honour due to him, and which it may be 
added has not been disputed. M. Boistel, indeed, 
while recalling the fact that in 1866 and 1867 M. 
W. Siemens was the first to refer to the phenomena 
of the reversibility of electric machines, admitted 
freely that the first practical application had been 
made by the Gramme Company. 

The transmission of power to a distance by elec- 
tricity is a complex question, on which important 
and recent investigations have thrown considerable 
light. The applied results of M. Trouvé’s motor to 
which we have referred, while possessing a scientific 
importance, have at present scarcely a practical 
value, but it is quite otherwise with the electrical 
tramway of Messrs. Siemens, to which we propose 
now to refer, and afterwards to say something about 
the important proposal of M, Chrétien to establish 
a system of electrical railways in Paris, 

A passing reference must be made to the first 











trials with an electric railway, made in Berlin by 
Messrs, Siemens, which was little more than a 
model, but the experiment was highly successful, 
and the railway was removed successively to Diis- 


seldorf and to Brussels, where it was shown in | 


operation in a corner of the park of the National 
Exhibition of 1880. Later, persons have become 
familiar with it at the Crystal Palace. A more 


important installation was made in May last in the | 


environs of Berlin, on a length of nearly 3/100 yards 
between the Cadet School and Lickterfelde, a station 
on the Berlin-Anhalt Railway. ‘The permanent way 
is laid on a reserved space, where neither carriages 
nor foot passengers can circulate, except at certain 
points where special arrangements are made, At 
the Exhibition of Electricity are shown a type of the 
vehicles employed and the permanent way, which 
has been already frequently described. 

In the application made at Paris between the 
Place de la Concorde and the Palais de l’Industrie, 
Messrs, Siemens had serious difficulties to overcome. 
It was necessary to run over ground used—and used 
largely—for the ordinary traffic, especially crowded 
moreover on account of the Exhibition. ‘The estab- 
lishment of aline on the ground level was very 
objectionable on account of the possible connexion 


between the rails and the return conductor. At first’ 


then the construction of a high-level line was con- 
templated, and the earliest scheme was for a railway 
raised about 15 ft. above the ground, carried by a 
system of girders in 130 ft. spans. On account of 
the great expense this work would have involved, 
Messrs. Siemens requested the Municipal Council to 
authorise them, after the closing of the Exhibition, 
to transfer the railway to some other part of the city, 
but this permission was not accorded, The Municipal 
Council feared that an elevated railroad would inter- 
fere with the beauty of the boulevards, and for this 
reason refused. Messrs. Siemens therefore were 
compelled to abandon the idea of a viaduct, and to 
return to the simpler and cheaper mode of laying 
their line upon the ground. ‘Their final project 
which, as we shall see, has been altered in several 
details during construction, consisted in making 
use of an overhead conductor to transmit the 
current in the form of a tube in which ran 
a small carriage dragged by the car, and making 
a connexion by wires with the dynamo-electric 
machine. ‘The return conductor was to be 
formed of the two rails. Now the special condi- 
tions of the case required the employment of ordi- 
nary tramway rails on the ground level, and offering 
no projection to the impediment of the traffic. 
Naturally it would happen that the grooves of these 
rails would become filled with dust and mud, and 
the electrical connexion would be imperfect, and 
attended with frequent breaks, sparks, &c. It was 
necessary then to abandon this arrangement, and to 
employ a new one, which was in operation only a 
few days after the opening of the Exhibition, and 
which has worked regularly ever since with excellent 
results. In the system definitely adopted, the rails 
do nothing but carry the car. The current from 
the primary machine is transmitted through a 
copper tube .87 in. in diameter and .09in. thick 
split longitudinally on the under side, the opening 
being .24in. wide. The return conductor is a 
similar tube placed beside it, and these two are 
connected by wooden cross-pieces carried on posts 
placed 75 ft. 6in. apart on the straight part of the line, 








and 49 ft. apart on the curves. These conductors 
a Fig.7. 
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are about 10ft. from the ground. They are con- 
nected with the receiving machine on the vehicle by 
two small carriages, of which a sketch is annexed. 
These carriages are formed of a flattened and 
rounded block of copper A placed in the interior of 
the tube B. To the block are fixed two rods C, 
which pass through the slot in the tube, and are 
connected together by the cross-piece D, in the 


middle of which is the spindle of the roller E that 
bears on the copper block, to which it is held by the 
springs F. ‘This roller insures very close contact 
between the conductor and the wire G which con- 
nects the movable carriage to the machine on the 
|car. ‘The cords H H are attached to the car, and 
check the undue movement of the carriage in the 
| tube in both directions. It will be seen that this 
carriage cannot become detached, and that the con- 
| tact between it and the conducting tube is always 
| certain, the elasticity being sufficient to insure this 
even with the oscillations incidental to irregularities 
in the road. I[t has also proved very durable, and 
after the constant use of some months shows no signs 
of wear, excepting some slight scratches in the tube. 
The slot in the latter also is entirely unworn, and 
shows to-day the marks of the tool by which the 
slot was originally made. 

The source of power is in the Exhibition building. 
As we have statei elsewhere the power is furnished 
from a vertical engine by Messrs, de Ville Chatel. 
The primary machine is a Siemens direct-current 
dynamo of the largest type, and is driven at 550 
revolutions per minute, The second machine is 
placed under the frame of the car, and is quite 
concealed from view. It is a smaller Siemens 
machine and is driven at a speed of 465 revolutions. 
For some time a dynamo exactly similar to the 
primary machine was attached to the car with 
excellent results. The carriage has absolutely the 
same appearance as one of the tramway cars of the 
Compagnie Générale des Omnibus, and it is arranged 
to run in either direction without turning. It is 
25 ft. 3ir. long, 7 ft. 4in. wide, and 10 ft. 7 in. 
high, and weighs 5.5 tons. ‘The vehicle can accom- 
modate 48 passengers, making with the conductor 
and electrician 50 persons; as the paying load is 
some 3.5 tons, the whole weight to be transported 
is about 9 tons. The axles of the wheels are 5 ft. 8 in. 
apart and their diameter is 30.7 in. The ratio of 
the diameter of the pulley of the machine on the 
car, and that transmitting motion to the wheels by 
means of a pitched chain is 1 to 4. The speed of 
the machine pulley being 465 revolutions, it will be 
seen that the rate of travel of the car is 15 ft. 6 in. 
a second, or 10.5 miles an hour. This, however, is 
not the maximum speed that can be attained, In the 
course of a trial made by Messrs. Siemens, the whole 
journey was made in 25 seconds, corresponding to a 
speed of 43.5 milesan hour, The road extends from 
the exit door of the Exhibition, to the Place de la 
Concorde, where it terminates in an elegant little 
station lighted at night by a Siemens lamp. ‘Lhe 
total distance is 1671 ft. 

Despite the insignificant length of the line, the 
work was attended with very serious difficulties, as we 
have seen. In leaving the Palais the line takes a 
reverse curve, to avoid the large fountain imme- 
diately opposite the door, It then follows a straight 
line along the edge of the side walk for some 
distance, is then curved with 180 ft. radius, and 
reaches the terminal point with another length of 
straight, The radius of one of the curves at the 
commencement is 69 ft., and of the other 88 ft. 
The gradients are, on leaving the Exhibition, 
a fall of 2.1 per cent., and near the other end a rise 
and fall of .§ and 1.1 per cent. respectively, Ata 
speed of 44 miles an hour, tlie horse power of the 
engine required on astraight level is 3.5; ona curve 
of 180 ft. it is 7.5, and on a grade of 2.1 per cent. it 
is 8.6 horse power, 

Several difficulties in detail have been met very 
ingeniously. It was especially necessary to prevent 
the occurrence of sparks, when the vehicle stops 
at the termini, or if the car has to be pulled up on 
the road. ‘This has been effected by introducing 
additional resistances in the circuit, giving when the 
car is at rest a total of 7 ohms, When travel- 
ling, the various parts of the resistance are cut out 
successively, and thrown in in the same way on 
stopping ; the arrangement, moreover, furnishes a 
means of regulating the speed at will. The wheels 
of the car are controlled by an ordinary brake, 
which of course might have been easily replaced by 
an automatic electric brake, but there was not sufli- 
cient time to add this device. 

Such is the Siemens electric tramway, which up 
to the 4th inst. had made 2100 journeys, and has 
carried up to the present over 50,000 passengers, 
The distance travelled, collectively more than that 
between Paris and Berlin, has been unattended by 
any accident, and this prolonged experiment has 
conclusively proved the practicability of using elec- 
tricity as a means of transporting vehicles. The 





question of cost of course must enter largely into any 
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scheme for extending this mode of propulsion, and no the conductor W, which is fixed to the sliding frame I, 


details of this important point are as yet available. 
Evidently it is more costly than direct steam trac- 
tion, but many conditions present themselves in 
which the additional expense becomes of minor 
importance. For example, it would probably be 
found more expedient in working an elevated street 
railway in Paris, a scheme now under consideration, 
and with which we shall deal in another article. 








WENSTROM’S UNIVERSAL ROLLING 
MILL. 

We illustrate on page 405 a universal rolling mill for 
rolling four surfaces of a bar simultaneously, designed 
by Mr. W. Wenstrom, of Orebro, Sweden. Fig. 1 is a 
side elevation of the mill, Fig. 2 a section through the 
vertical roll, and Fig. 3 a plan. The upper roll A is 
mounted in bearings fixed in the frame E, which slides 
in the main frame of the machine. The position of this 


and by the conductor A! attached to the frame of the 
upper roll, to adapt itself to the thickness. We believe 
that Mr. Wenstrom has several of these mills in use in 
Sweden and that they give great satisfaction. 


} 
| 








SOMZEE’S GRISOUMETERS. | 

M. L. Somz£e, a mining engineer of Brussels, shows at | 
the Paris Electrical Exhibition several types of grisou- 
meters, or rather of apparatus for detecting and announc- 


| ing the presence of explosive gases in mines. We publish | 


roll can be adjusted by means of the handwheel H by | 


turning the pinion G, which gears into the spurwheel G, 


on the shaft of which are the screw threads F working | 


in nuts in the main frame. The lower roll is shown at B; 
this roll has no rising or falling motion, but can be 
moved laterally by means of the horizontal screw K, the 
bevel gearing L, and the handwheel M. 
that the frame carrying the bearings of the lower roll 
slides in grooves on the main bedplate. The pair of 
horizontal rolls is shown atC D. The position of the 
former of these is fixed, its bearings being bolted to the 
frame, but means are provided of adjusting the position 
of these bearings when the roll wears. The roll D is 
adjustable, and can be raised or lowered to adapt itself 
to the wheel A, or moved laterally to suit the roll B. 
The former motion is effected by means of the horizontal 
guides P fixed on the frame E, the latter by the vertical 
guides Q on the sliding frame I. On the driving shaft 
is the pinion S which drives the upper roll by the spur- 
wheel U, the lower roll of the shaft being driven through 
the gearing S, T, V. The pinion T is made of consider- 
able breadth to allow for the lateral movement of the 
lower roll; the rise and fall of the upper roll not being 
sufficient to throw the teeth of the wheels S U out of 
driving contact. The bars are fed to the rolls along 


It will be seen | 


above illustrations of some of these arrangements; Figs. 1 

and 2 show an ordinary Mueseler lamp with the alarm | 
device added. Around the metal chimney C is a gauze 

cylinder E, and in the annalar space formed between the | 
two is an expanding apparatus A. This consists of a very 
thin compound metal plate, formed preferably of a strip of 
steel and of zine joined by tin solder. The upper end of | 
this plate is firmly secured in a brass block F attached to 
the chimney C. In the base of the lamp is an electric | 
bell, and connected with it is a contact close to the lower 
end of the platinum strip, but which under normal con- 
ditions is not in contact with it, and the relative positions 
of the two remain unaltered as long as the air in the mine 
is normal. When, however, explosive gas exists in a 
given proportion, to which the larap can be adjusted, the 
temperature in the annular space between the gauze and 
the chimney rises, the plate is deflected, and electric 
contact being made, the bell is rung. Fig. 3 shows | 
another arrangement in which the compound strip L 
is fixed at the bottom, the free end and the contact V 
being at the top. Figs. 4 and 5 show an apparatus 
designed to indicate the presence of very minute propor- 
tions of explosive gas, or of carbonic acid. This appa- 
ratus consists of two long horizontal cylinders T T in 
glass or copper; on the ends of these tubes are placed 
screwed collars M M, which retain thin discs of rock salt 
that allow a free passage to the dark heat rays pro- 
ceeding from the lamp L. These rays do not proceed | 
direct from the lamp, but through a thin plate of cop- | 
per C, which closes the mouth of a junction-piece com- | 
mon to the two tubes T T. At the other end of the tube 

is a thermopile P connected by the wires L with the gal- 

vanometer G. The ends of the thermopile are covered 











|more or less according to the quantity of gas. 


| air, and by air mixed with gas. 


| the apparatus is out of action. 


with conical reflectors R, which concentrate the heat on 
the battery. So long as the poles of the thermopile are 
maintained at the same temperature no current is 
created, and the needle of the galvanometer remains at 
zero. But if any traces of gas enter the tube T' which is 
in connextion with the air of the mine the equilibrium is 
destroyed, a current is formed, and the needle is deflected 
The 
action of this instrument, it will be seen, depends on the 
difference in the power of absorption of the heat rays by 
The tube T' may be in 
communication with any desired number of points in the 
mine by means of tubes through which the air or gases 
are induced tothe cylinder. The latter can be placed in 
communication with the air, or shut of from it by means 
of suitable taps. 

Fig. 6 is also an apparatus for detecting the presence 
of feeble quantities of firedamp, and consists of a glass 
vase V, with a circular projection T provided with a pas- 
sage I placing both parts of the vase in communication. 


| A cover M of porous clay is placed over the vase, and is 


held fast by the central screw A. The screw is in 
electric connexion with a bell. At the bottom of this 
screw are two bent wires K projecting into the circular 
socket. A screwed cover B enters the socket T, and 
through it passes a rod P with a platinum point. The 
nut D is connected to the conducting wire of the battery 
and the cover B is pierced with a hole opening to the 
atmosphere. Sufficient mercury is placed in the vase V 
to come almost in contact with the platinum point of 
P, the clearance being regulated by adjusting the screw 
D. So long as the air beneath the diaphgram M is pure 
But if the air of the 
mine becomes charged with explosive gas, the latter 
penetrates through the porous cover, the level of the 
mercury rises, and contact is made, setting the bell riag- 
ing. Finally we may describe an arrangement shown in 
Fig. 7, for producing detonation which can be trans- 
mitted telephonically to any desired point, The action 
of this device rests on the violent explosion following 
the exposure of a mixture of chlorine and firedamp to 
the action of the electric are. The explosive mixture is 
produced in the chamber Y and passes into the sphere 
containing the electric carbons; the gas enters by the 
valve B, and is exploded through the agency of the arc 
at D ; the gases escaping through the valve V. A tele- 











ENGINEERING, Ocroser 21, 1881. 





GENERAL ARRANGEMENTS OF ENGINES FOR H.M. GUNBOATs f¢) 
CONSTRUCTED BY THE BARROW snip ppp 


( For Notia, gee I 





: 
= 

















\  <) ~ 
\e~-— Ss [oss= SSS sss | 
_— Nillsceneserieeremacen | n/m \ 
\ Pe!) ” 
\ ( a : il | 
\ - iz —_—_—_—_———— - Lo 1 
T ae ace T 3% ae ; = hea 
( ; - 
; | : 
> i | } 
SY | 
TT 7), | | 
_— { 
i | 
SEE = = <== — m- . 
| | , ee 
. \ | rim 
7 























oe 
aes 
a 
7 
i ee 
ns 

még 4 < a 5 6 7 8 v 10 f 

eet ss = = 

4S CATTLE A CPENG 








SPOIR.” 


~ 
4 


AND “* 


RER,” 


—~ 
4 
“ 


“WASP,” “BANTE 


BARROW-IN-FURNESS. 


GLER,” 


“WRAN 


R,” 


~ 
4 
“ 


LIMITED, 








ATS *GRAPPLI 


HIP RyypING COMPANY, 


(For Notice , See Page 4 1.) 





Sal a Ps: q 
b \ } 
SESS | 


j 
a - _ 
} 

= rd | e 


 <—+——— a 
WTWITS IT 1 























3 | fd 
3 | Wi 
3 ft ; A 
: h 
| Sy | ih 
j 2 E j 
13 ‘| veered 
| i? a | | = 
} S j 








_ 








} 


Fig 





















r T Ss _—— T 
— j | j 
A989 Vs, | } : \ 
| \¥ Sheri LLTRRpal OEPRIMRTRTERUEROVALVREAELI DN dreeneD ht risa am } 
| SATU didies sti tdglos ae Mga ele Mal aad D idk nr? / an | 
| 4k iM hi bh RE Ak Bree be Tue HPOIT DeEeT Pere tipper operas 
Bs ay 1; ] part 1 Hela Widhe } 
—~ 14 ET, i i! , ! ti Vi 
| 1 a—47.y2 ies SUSr TL TT EPOEEP PEEIEH SPELT PRREE CE RUPE Bet ESTES TPM PEPSI TE Gt St gee a 
ah om = ma | t } 7 } J ¢ 
= i a = | iS ep = 
St | re 
' ata a Ve ’ 22a ft — 41% iti - 
os ws « t =e SN "| =) 
a ; | aE 
. i — at > 7 
— — ff] . | 
55 | ’ 


























| | 
| li ¥ 
| ay 
| | ii i) ny 
| | BS } 
ak HI ti = 
‘aumeen wai’ if Fes 4 — 
| ‘ans 5 : { & 
an id i S 
| 1 } : : = | 
t Ail § 
| | P d 
| | 1 § BS | , 
| ¥ 33] 
| yi lg 
| | § |i 
| | j i} 
| of | | 
| bE 
~ ri T ual 
rt A™ | Ret on 
4 W \ e=4 
“! r 4 
+" eed Pr 
+ | j ; i 
} | j 
iil . 
‘7 iL } 3 
rs 45) ) | 
ers toy tet Er} - 
af Nt She SA. 
Pek 
— ii, Nt 
Dp a 
ic = ? 





4 mar, 
4 oy} [ 
| ) | 
| 
) 
4 7 
~ a 
of | 
> | - 
jf 
. | 
} Ji 
. 1m ia 
+ _ ¢ sti 

















Ocr. 21, 1881.] 


ENGINEERING. 


409 








EDISON'S 





phonic device is shown at d for transmitting an alarm to 
any convenient place. We need hardly say that this 
device appears to be eminently impractical. 


MINERS’ OCCUPATION 
INSURANCE. 

Iw the official report of the Northumberland and Dur- 
ham Miners’ Permanent Relief Fund for its recently 
closed financial year, there are some facts that put into a 
strong light the peril of mining. As these facts are new, 
and as they are officially vouched for, they are worth 
glancing at. The Miners’ Permanent Relief Fund, it 
may be said, has in the district just named, been nine- 
teen years in existence, and it has now the large number 
of 75,000 members —out of about 106,0W0 persons 
employed in and about the northern coal and iron mines. 
Last this Northumberland and Durham Fund 





AND 


year 


received not less than 55,200/. from members’ subscrip- | 


voluntary contributions, and other 
It is an interesting fact that speaks 


tions, mineowners’ 
sources of income. 


well for the North of England that the mineowners 
last year voluntarily paid over to the fund 3171/; 
and it is worth stating thatin the years that have 
elapsed since the commencement of the fund the 
mineowners of the North have contributed towards 
the insurance of their men 36,875/.—a magnificent 
donation from men like the Earl of Durham, the 
Marquis of Londonderry, Mr. Pease, M.P., and 


Mr. Bowes. Owing to the occurrence of the Leaham 
explosion the death-rate of members in the fund was in 
the financial year unprecedentedly heayy—290 persons’ 
deaths causing funeral legacies to be paid. There are 
now ‘fon the fund” some 561 widows, 1100 children, 
1204 aged miners, and 267 permanently disabled miners, 
and for the losses thus indicated there has been paid 
over 40,000/. in the past year! That is to say that the 
loss of life and the accidents have been so great that they 
have caused that enormous expenditure in the northern 
coal and ironfield in the past financial year. Since 
this fund was commenced in 1863, it has received about 
370,000/, 314,000/. of which were from its own members. 
It has paid over 280,000/. to the miners (except 38,000/. 
cost of management) and it has now an accumulated 
fund of close upon 90,000/ These are vast figures to 


spring from the pence of the miner, even if aided by the | 
mineowners, and they prove the providence that has | 
But the | 


been fostered amongst that class in the North. 
largeness of the sums that have been paid show also the 
danger of the calling, even although that danger may | 
have been reduced of late. In other districts of recent 
years the system of permanent relief funds has been 
introduced, and seems to be growing slowly. That 
growth needs to be encouraged, not only by those inte- 
rested in the miners. In the North it appears that about 
1300 old men are receiving aid from the fund to the 
amount of some 10,0004 yearly, and to this extent the 
poor rates of the district are benefitted in the bulk of 
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cases. There could be no stronger argument for the 

extension of the system of permanently providing for not 

only accident but ‘for old age, and the fact forms another 

argument for the adoption of some national system of 

| providence, if only for the benefit of the now oppressive 
poor rates. 











H.M. GUNBOATS. 
WE publish on page 404 and in a two-page engraving 
of this week, illustrations showing the general arrange- 


ments of engines and boilers of five gunboats, the 
Grappler, Wrangler, Wasp, Banterer, and Espoir. These 


boats were made for the Admiralty by the Barrow Ship- 
building Company, Limited, Barrow-in-Furness, and the 
official trials conducted in March last gave much satis- 
faction. We shall delay a detailed description till the 
publication of further illustrations, 








THE LOSS OF THE “TEUTON.” 
To THE EDITOR OF ENGINEERING. 

Srr,—I have read with interest your remarks upon the 
loss of the Teuton, and agree with you in thinking that 
sufficient attention is not paid to the construction of bulk- 
heads in steamers. 

At the same time, I think, had this vessel been fitted 
with water ballast tanks similar to most of our cargo 
steamers she would not have foundered, as I have known 
many steamers cross even the Atlantic, though loaded, 
with damaged bottom plates. As an instance of this, I 
lately surveyed a large steamer which had grounded in 
the river at St. John’s, Newfoundland, when loaded with a 
cargo of deals and having all her water ballast tanks filled ; 
after grounding no water was found in her holds and she 
made the voyage across safely, but when docked for survey 
we found several holes in her bottom, into one of which [ 
could easily insert my head and shoulders. 

But I think that the principal fact to which attention 
should at present be drawn is the mode of fitting the 
bulkheads. The thickness of plating of the, bulkheads of the 
Teuton would be ,&;in. and ,7;in., the edges of the plates 
being single rivetted, and would be stiffened by vertical 
angle bars 34 in. x 34 in. x ;*% in. spaced 30 in. apart ; there 
would also be an angle iron fitted across the bulkhead at 
the height of the hold beams. Now imagine such a structure 
34 ft. wide and 17 ft. high baving a head of 17 ft. of water 
against it ; this would equal about 150 tons, which would be 
greatly increased after the structure had once commenced to 
sag. ‘he bulkheads are at present secured to the bottom, 
top, and sides of the vessel ; but this is not sufficient, what is 
| wanted is that they be made sufficiently rigid to withstand 
| the pressure in the centre, to do which they should have 

| double vertical angle bars with a bulb plate between them, 
| the bulb plate to have turned ends, similar to the deck 
beams, which should be well secured to the floors and deck, 
and should be spaced the same distance apart as the 
vessel’s frames. ‘Thus with very little additional weight 
the bulkheads could be easily made sufficiently strong to 
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withstand the pressure of the water that might be brought | 


I am, Sir, yours, &c., 


to bear against them. 
M. W. AISBITT, 


| 


“XHIBITION. 





ELECTRIC PHOTOMETRY. 
To THE EDITOR OF ENGINEERING. 

S1r,—Being much interested in the progress of electric 
lighting, I have read, with a considerable amount of inte- 
rest, the articles in your journal upon this subject, espe- 
cially when they have reference to the value of this as 
compared with other systems of artificial illumination, such 
as gas ; but I was much disappointed at the want of satis- 
factory conclusions in M. Joubert’s report recorded on 
page 303, there being no definite figures for comparison 
between the electric light and the two gas burners, con- 
suining 49.44 and 4.944 cubic feet of gas respectively. 

A discrepancy is mentioned as existing between the 
results obtained by comparison of the electric light with 
the larger burner on the one hand, and of the electric light 
with the smaller burner on the other, which might perhaps 
have been explained, had the figures and calealations been 
given more in detail; without such detai! there appears to 
be a considerable error of calculation, for in the third 
column, page 354, it states, ‘‘ This experiment must hence 
be admitted as beyond suspicion, andit must be admitted 
as an established fact, that the electric light is equal to 
from 2 to 2.4 burners consuming 49.44 cubic feet of the 
pattern of those of the Rue du Quatre Septembre.’’ Again, 
lower down in the same column, in reference to the com- 
parative distances, it adds, ‘* it may be admitted that the 
true distance’’ (i.e. of the gas burner) ‘‘ was comprised 


between “0 
o vps gee PSR: 10 AE tu:> 
24 ft. 7.28 in.b7.87 {55 6° 31'51 in. 
“* But the first distance gives for the maximum value of the 
electric light 
** 60 ft. 0.48 in.=(54 ft. 9.48 in.+5 ft. 
‘* and the second as a minimum, 
** 49 ft. 6.49 in.=(54 ft. 9.48 in.—5 ft. 2.99 in.” 
(it is printed with a+sign, but that is clearly an error) 
‘“*the variation from the amount which ought to have been 
obtained is inconsiderable, and the reason suggested insuf- 
ficient to explain the disagreement.”’ 

Now the figures above appear to be in about the propor- 
tion of 2.4 to 1 in each case. thus: 
60 ft. 0.48 in. : 25 ft. 31.51 in. 

49 ft. 6.49 in. : 23 ft. 11.41 in. : : 2.4: 1 nearly; and 

54 ft. 9.48 in. : 24. ft. 7.28 in. :: 2.4: 1 nearly. 

So that it would at first sight appear as if the relative 
values of the lights had been taken as in the simple inverse 
ratio of the distances, and not, as should have been, in the 
inverse ratio of the squares of the distances. 

If such is the case the whole matter would require 
recalculation, but I can hardly imagine M. Joubert to 
have made so simple a mistake, and the adoption of the 
proper ratios in another portion of the article, where the 
inverse ratio of the squares of the distances is employed in 
calculation for the correction to be made on account of the 
proximity of reflecting surfaces, renders the case more 
difficult of solution. 

It seems therefore to require more detail even to make 
the present article properly understood, irrespective of sup- 
plying a clue to the discrepancy alluded to. With regard 
to this apparent discrepancy between the powers of the 
larger and smaller gas burners, I think, however, that it 
may possibly be assigned to the action ‘of the ‘‘ reflector’’ 
mentioned in line 20 of the column already referred to, 


2.99 in ) 


: 2.4: 1 nearly; 
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Th his, or in ore any reflector, especi: ally if ms ade | to acours wade 
geometric curve, will with the smaller burner give the 
reflected rays a certain amount of divergence from the true 
lines of reflection which would exist if the light emanated 
frot n a point as a focus; and the larger the flame the 
greater will be the amount of divergence; and hence the 
power of the lights from the two burners would not be in 
the same proportion as the sizes of the burners. Had 
there been no reflectors the proportion would not be dis- 
turbed. 

Asan instance of the above effect, a case occurred where 
a burner of about j in. in diameter was used in a parabo- 
loidal reflector, and, with a view of increasing the power of 
the light, a burner of double the diameter was substituted ; 
the result was a failure, owing to the larger divergence of 
the rays, as the beam of light from the larger burner was 
spread over double the area before illuminated, and hence 
although of double the power of the original burner, the 
result at any particular point was the same as before; 
increased spac? illuminated was the result obtained, in place 
of greater intensity of light upon the same area. This 
may or may not be the cause of the discrepancy in the prese nt 
instance, but it naturally suggests itself that for the perfect 
comparison of any lights whatever, whether electric, gas, or 
otherwise, all extraneous aid from reflectors or other appa- 
ratus should be ay oided as interfering with the true value of 
the light, the projection of which in any desired direction can 
be easily effected by properly designed appliances. I hope 
that in an early number you will be able to add such infor- 
mation respecting these experiments as will clear up the 
discrepancy and thereby add to the value of an otherwise 
extremely valuable and interesting article. 

I am, Sir, yours truly, 
J. M. 

P.S.—I may mention also a typographical error in the 
formula in the first column, page 355, which is easily 
worked out, but if used without doing so would lead to very 
inaccurate results. 
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THE SOURCES OF POWER IN NATURE. 
To THE EpIror OF ENGINEERING. 

Sr1r,—In your issue of September 23rd, 1881, I read an 
abstract of the excellent presidential address of Sir 
William Thomson, before Section A of the British Assogeia- 
tion, ‘‘On the Sonrees of Energy in Nature available 
Man for the Production of Mechanical Effect.’’ The appli- 
cation of the windmill which Sir William Thomson pro- 
poses to supply the power to store the Faure accumulator, 
is an original and excellent suggestion, but his expressions 
as to the economical aspect of this feature are, I believe, 
subject to criticism. The authority of Sir William Thomson | 
is so undoubted and merited by the scientific work he has 
accomplished, he stands so pre-eminent as the greatest 
living exponent of physical science, that all his statements 
are apt to be accepted as on sts on the basis of such auth 
rity alone. This is exemplified in this case by the reproduc- 


should be 


















comparative values to the power developed than in engines 
of as large a power as the 500 horse power we have con- 
sidered. Sir William Thomson (of whom I never think 
without a feeling of admiration and reverence for his 
wonderful genius) erred in taking the first cost of the 
windmill as his basis of comparison with other prime 
movers. ‘The interest on the first cost should be con- 
sidered, and this amount caleulated per hour should 
be added to the hourly expenses of attendance, fuel, 
oil, waste, repairs, depreciation, and insurance, and the 
sum of all these items per hour for the power developed 
furnishes an index of comparison with the similar expenses 
for the same power developed by other prime movers. As 
we have seen for smal] powers, the windmill has the supre- 
macy for economy at the present time. Necessary 
immense dimensions prevent the win {mill from being con- 
structed for larger powers, but at such powers it would 
still, we opine, show economical features as a prime mover. 
It may be well to state that an American windmill, of best 
construction, with solid wheel 25 ft. in diameter, develops 
about 1} horse power in a 25 mile (per hour) wind. This is 
an actual average running result, and determined from the 
amount of water lifted. There can be no doubt that the 
power developed could be increased at least 10 per cent. by 
the adoption of the best angles for the sails or slats, witb- 
out increasing the first cost of the windmill to any appre- 
ciable extent. 

To recur to the paper of Sir William Thomson, it should 
not be overlooked that in estimating the cost of utilising 
the power of the Niagara Falls for electric lighting, he 
correctly considers the interest on first cost in determining 
the economical aspect of the question. 

Yery respectfully, 
ALFRED R. WOLFF. 
New | Saae October - 1881, 


GAS v. ELECTRIC LIGHT. 
To tHe Epriror or ENGINEERING. 

Srr,—The Nunnery Colliery have abandoned the electric 
light, and in its place the Sheffield Gas Company have fixed 
a large lamp fitted up with four large batswing burners. 
The roof of the new lamp is semicircular, and b: eneath the 
arch is a curve of opal glass. The light from the four 
burners is powerfully concentrated on the coal screen. The 
experiment on Monday night is considered satisfactory 
both in the quality and durabili ty of the light. There is 
certainly no danger of it going out, which was a soarce of 
trouble and danger with the electric light. 

The promoters of the electric light will find it difficult to 
compete with a company like Sheffield, who are supplying 
gas at 2s. 4d. per 1000, valued by the old standard burner. 

From the corporation inspector's reports I notice, 
during the last six years the gas averages over 16.:: 
candles, which, according to the best authorities is equal 
to 1800 candles, were it tested by the London standard 
Argand 

I have always considered the electric light would be a 
total failure competing against good gas at such a price. 

Yours truly, 


85, Astor House, 
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tion of the portion of the address to which I refer in th 
arious English and American technical journals, without | 
a ae of comment. And still Sir William inadvertently 
erred in his judgment of the economical ralue of the wind- 
mill. It is not difficult to show that at the present time 
nothing surpasses the windmill as prime mover for economy 
(certainly for small and | medium powers) whenever the 
nature of the work done by the windmill allows of its being 
suspended during a ca'm, and whenever the work can be 
stored, as in pumping water for a variety of purposes, and 
as is now proposed by Sir William Thomson for storing | 
electricity by means of dynamo machines and electrical 
accumulators. 

The first cost of the windmill per horse power is greater 
than any other prime mover, but not the running expenses 
per borse power, which alone should form the basis of com- 
parison of economy of different prime movers. The economy 
of a prime mover should be determi ned by dividing the 
power developed by the cost of obtaining such power. The 
cost of obtaining the power cons sists of cost of fuel, oil, &e., 
and attendance, interest, repairs, depreciation, and insu- 
rance of plant. Windmills : ire constructed of different sizes, 
averaging from } horse power to abont 8 h rse por wer, and 
the first cost of a windn ull complete will perhaps approxi- 
mate to as | as 800 dols. per horse power. This first 
cost is very b , but when we come to examine the cost of 












obtaining the power per hour, and thus determining the | 


economy of the system, we find quite a different condi- | 
tion of things. 800 dols. per year equals an interest | 
of 0.55cents an hour. The best form of windmills, at least | 
as constructed in America, self-regulating and self-oiling, 
demand almost no attention and care on the part of the 
owner, the proper lubrication of the journals being the 
only thing to be attended to, and by the use of self-oiling 
cups the whole work of running the mill can be reduced to 
filling of the cups about once or twice a month, the work 
of minutes. The cost of attendance and of oil therefore | 
is practically insignificant quantities. The cost of wind, 
corresponding to cost of fuel in a steam engine, is nothing 
The cost of attendance, oil, repairs, depreciation, and 
insurance will not reach 0.45 cents an hour per horse 
power, so that the total cost per hour of obtaining one 
horse power, using the windmill as prime mover, will 
earcely equal 0.55+.045=1 cent. A steam engine of best 
lern design of 500 horse power, working at its most 
ical ratio of expansion, will not develop its power 
amount per horse power, when interest, repairs, 
depreciation, and insurance in plant, cost of fuel, and | 
wages of attendants are all taken into account as they 
Steam engines of 4 to 8 horse power rise far 
cost of fuel and cost of attend- ! 
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above this figure, since th 


HEATING GAS. 
To THE EDITOR OF ENGINEERING. 

Str,—I regret that my absence on oo Continent has 
prevented my replying sooner to Mr. G. 8S. Dwight’s letter 
of Sept. 13, especially as I welcome any criticis m from him 
because he and his associate Mr. Strong are known to have 
worked seriously at the production of gas derived from 
steam and coal. 

In the paper I read before the British Association at 
York are full particulars of the gas produced in my appa- 
ratus ; but for the information of your readers I may state 
that the following is the approximate composition of the 
gas: 








Per Cent. by 


Volume. 


Hydrogen : - 20 
Carbon monoxide (CO) sa ai pa 39 
Carbon dioxide (CO,) ... sien ese ooo 3 
Nitrogen, &c. ... one ose eee jas 17 

100 


The calorific power of this gas is 3.5 times less than that 
of of Fy London coal gas. Its calorific 
2268 deg. C. ( t114 deg. Fahr.), while that of the latter is 
D4 deg. c. (462 9 deg. Fahr.! 

I need hardly reply to the calculations made by Mr. 
Dwight, as the above figures will show him that he has 
based his conclasions on imperfect data. As to his 
doubts that the gas can be used for general heating pur- 
poses, I may mention that, at a large country honse of 
Lord Sudeley’s, it has been in use for over two years for 
the kitchen, still-room, laundry, &c., and the economy 
effected compared with the coal fires previously used is 
about 30 per cent. The usual gas cooking stoves, &c., 
made by Messrs. Billing and Co., and Messrs. Leoni and 
Co., are used. The gas has also been in use for several indus- 








| trial purposes for a long time, and answers extremely well. 


The best proof, however, that the gas has energy enough | 
for useful effects is the fact that the Otto engines can be 
worked with it satisfactorily, and at a greatly reduced | 
working cost, as you were good enough to point out in 
your rec-nt article on 
Exhibition.”’ 

With regard to the term 


** water-gas,’’ I have never 


claimed it, nor do I wish to do so, simply because the | : 


proper definition of water-gas is a gas consisting only of | 
oxygen and hydrogen, in certain definite proportions (H,O), 
whereas the gas produced in my apparatus is a mixture 

several gases. Mr. Dwight is rightly ‘‘ sensitive toa mis- 
application of the title,’’ and I presume he does not apply 











ance, as well as interest, &c., on plant, bear much greater 





intensity is | 


Motive Power at the Paris | 


the term ‘‘ ” to the mixture produced in his 


generators. 


water-gas 


I am, Sir, yours, faithfully 
EMERSON Dowson. 
3, Great Queen-street, We »stminster, Oct. 10, 1831. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market. —Yesterday there was a 
fair good attendance on ’Change at Middlesbrough, but the 
amount of business transacted was smaller than on the 
previous market day. Messrs Connaland Co., the warrant 
storekeepers here, had a stock of 181,682 tons, which 1s a 
decrease of 905 tons since the previous Tuesday. In 
Glasgow they hold a stock of 599,900 tons. Pig iron 
makers asked 43s. per ton for No. 3 Cleveland pig, aud 6. 
less was offered by buyers. There is a fairly good demand 
for pig iron, but Glasgow prices are weaker, and there is a 
lurking suspicion that the combination to restrict output in 
Cleveland and Scotland will not be maintiined for any- 
thing like the six months agreed upon. Makers, howe ver, 
declare that the agreement will be strictly adhered to till 
the end of the first quarter in 1882 


The Blastfurnacemen and the Restric tion.—The united 
action of the ironmasters to restrict the production of 
pig iron occasioned some uneasiness amongst the blast- 
farnacemen, and at one of the works in the Middlesbrough 
district the men came out on strike for a day or two owing 
to their labourers having been reduced in number. The 
matter was, however, amicably arranged by the owners of 
the furnaces agreeing to fewer rounds being filled each 
shift. The strike was sectional, and as the masters intend 
to dispense with as few hands as possible, no difficulty with 
the men is anticipated. A meeting of the representatives 
of the miners and mineowners was held at Middlesbrough 
on Tuesday, and the restriction question and sliding scale 
were discussed. The meeting was adjourned till next 
Tuesday, when it is believed that a new sliding scile will 
be suggested for the regulation of ironstone miners and 
blastfurnacemen’s wages. 

The Finished Iron Trad:—The manafactared iron 
trade continues very brisk, and prices are satisfactory. 
Plates are quoted 6/. 7s. 6d. to 61. lUs., angles 5/. 17s. 6d. 
to 6l., and bars 6/. perton. On the banks of the Tees 
there is now a large number of men employed in th: 
finished iron works. 

The Steel Trade. —- Messrs. Bolckow, Vaughan, and Co 
at their Eston Steel Works, Middlesbrough, are now pro- 
ducing about 4000 tons of steel rails per week. Both the 
Erimus and the Darlington Company are turning out a fair 
quantity of steel, and a commencement will shortly be mide 
with the construction of the North-Eastern Steel Works at 
Middlesbrough. 


ON THE BASIC BESSEMER PROCESS. 
By Herr Paut Kupectwieser, Witkowitz, Austria. 

HAVING been requested by the secretary of our Institute 
to give some account of the progress of the basic 
at Witkowitz, I expressed my willingness to do s9, though 
I felt it doubtful if the Council would consider my com- 
munication worthy of bringing before a society where the 
most eminent members of our profession are accustomed 
to communicate the results of their wide experience. I 
was, however, rather dismayed when I found by a prc- 
gramme which I received on the 17th ultimo, that | was 
expected to report on the general progress of the now 
process, the more so as my works are fur renoved fro 
those industrial centres at which the development of the 
| Thomas-Gilchrist process has been c } 
largest scale, so that it would be very diff 
collate the results of my fellow-steelmakers. I must ther2- 
fore ask you to excuse me if I pass over the general part 
of the subject very briefly, and if [ omit, as it is probable 
I may do, reference to many recent improvements carried 
out elsewhere than in Austria. 

As an indication of the large and increasing use of the 
basic process, [ may mention that the following among 
other Continental works have acquired licenses under the 
Thomas patents to work the process; the greater number 
of them, I believe, being already at work, while others are 
adapting old or bail: ling new works for its introduction : 
| The Angleur Steel W: orks, the Ars-sur- Moselle Iron W .* 
|the Athus Iron Works, the Bohrbach Con; pany, tli 
Bochum Verein, the Chatillon and Commentry Company 
the Denain W: orks, Messrs. Dietrich of Niederbron, the 
Dillingen Company, the Dortmund Works, the Gatehoff- 
nungs Hiitte, the Hoerde Verein, the Ilsede Works, the 
Kiadno Works, the Longwy Works, the Maximilian Hiitte, 
| the Société de Montataire, the Ougrée Iron Works, the 

Pheenix Works, Rubhrort ; the Rothe Erde Works, Aachen ; 
{the Ruhrort Steel Works; Messrs. Schneider, Creus%: ; 
| Messrs. Schneider end De Wendel, of Joouf; Messrs. 
| Stamm, Neunkirchen; the St Chamoni Company, the 
| Soci¢té de Nord et l'Est, the Teplitz Works, the Warsaw 
| 
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Works, Messrs. De Wendel, and the Witkowitz Works, &c. 
The progress of the basic process during te past year 
seems rather to have been one of regular development than 
of any remarkable novelty. The vulnerable point of the 

| process is undoubtedly the relatively small durability of 
| the refractory linings. In spite of the numerous trials that 
have been made of other materi: als, with, in so.ne cases, fair 
| results, the works with which I am acquainted still use the 
materials origins ally proposed by Mr. ‘'homas, viz., either 
the basic bricks or the shrunk lime and tar mixtare. We 
| have been enabled, however, to use a raw material contain- 
ing a comparatively small percentage of silica for the 
| manufacture, thus, in my opinion, materially improving 


of |the quality of the bricks ; and we have also succeeded in 


burning a large number of bricks together by st icking 


* Paper read before tae Iron and Steel Lustitute. 
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high in the kilns, so as to obtain a notable economy 
thom. Ground brick, mixed with 5 to 10 per cent. of tar, 
is also used in several places for linings as well as repairs. 
Basic tuyeres, though they have been manufactured and 
tried in many places, are not, I believe, at present in 
current use. Magnesia obtained by precipitating the mag- 
nesia from its chloride by milk of lime seems, from experi- 
ments made op a small scale, to be a age omer | material 
for making tuyeres. Farther trials in this direction will be 
regarded with some interest. The two forms of converter 
bottom in general use are the pin bottom, in which the 
plast-holes are formed by ramming round iron pins, and 
the tuyere bottom, in which the ordinary fireclay tuyeres are 
nsed, the bottoms being made up either with basic bricks 
or rammed material. ‘The changeable Holley bottom is 
used in nearly all the basic works. The changeable 
Holley shell might be used in new works with great ad- 
vantage; it has, I understand, already been adopted in 
three new works now in course of construction. 

In the adaptation of existing Bessemer works to the new 
process, 28 well as in new plant, it is desirable to have the 
ingot pit somewhat removed from the vessels, so as to 
have around the vessels ample room for bringing in the 
lime additions and removing the quantity of slag which is 
peculiar to the process. The steel ladle is therefore usually 
transferred from the immediate neighbourhood of the con- 
verter by some mechanical arrangement, or a small loco- 
motive, to a separate casting pit, where the casting, strip- 
ping, and loading of the ingot takes place. 

These arrangements, wherever introduced, have increased 
the production, diminished the costs, lightened the labour, 
and increased the certainty with which the manufacture of 
special qualities can be undertaken. Nevertheless all this 

rogress is not surprising, since such a development was 
expected of theJprocess by every metallurgist ; and without 
doubt a continued development will take place in the direc- 
tion of still further perfecting the methods of work already 
employed. It is probable that the cost of conversion in 
the basic process will always be somewhat higher than in 
the acid process, and on this account the pig iron employed 
for the former should be at least so much cheaper than that 
employed for the latter, as to pay for the cost of the lime 
additions and for the expense of handling both these and the 
greater bulk of slag prodaced, and also for the somewhat in- 
creased waste, and forthe present at least, a somewhat larger 
consumption of refractory material. On the other hand, 
the basic process, as regards the quality of its products, is 
not only completely equal to the acid process, but even, in 
my opinion, superior to the latter. 

I may here mention some of the more important objects 
for which the dephosphorised Bessemer steel is used in 
large quantities. They are as follows: Rails, tyres, axles, 
long and cross sleepers for railway permanent way, boiler 
plates, ship and tin plates, bridge and roof iron, wire, 
bolts, rolled tubes, and forgings of every description, The 
scrap of the purified metal supplies an excellent material 
for use in the Siemens-Martin process, anc it appears cer- 
tain that the scrap of the very pure and soft product will 
constitute an excellent raw material for use in the manu- 
facture of crucible steel. 

With these general observations I propose now to pass on 
to my personal experience at Witkowitz. 

Already from the early experiments with the basic pro- 
cess which took place two years ago at Witkowitz, we 
perceived that with us the chief value of the new process 
consisted, not, as elsewhere, in the production of a cheaper 
steel, but in our being able with the existing materials to 
turn out a product which, on account of its purity, m'ght 
compete with the renowned qualities produced by the Alpine 
works. 

In consequence of this conclusion, and of the fact that 
our existing Bessemer plant, built fifteen years ago, would 
not allow of arapid working of the basic process, we con- 
centrated our attention on the production of ingot iron, 
for plates, in the converter. So highly was the quality of 
soft basic steel thus produced, appreciated by consumers, 
that even when in March of this year the first two vessels 
of the new plant, specially erected for the Thomas-Gilchrist 
process, got to work, we decided not to devote it to the 
manufacture of rails by the Thomas-Gilchrist process ; 
for although we were able to manufacture rail steel of the 
requisite hardness and purity with perfect facility, the 
demand for our soft basic ingot iron had become so active 
that it caused us to devote the new plant solely to the 
manufacture of depbosphorised soft metal, and to leave 
the old plant to the manufacture of rail steel by the old Bes- 
semer process. As, however, both plants are at present 
served by the same blowing and hydraulic engines, they 
can only be worked alternately. On the completion of the 
new plant by the erection of two further converters in 
place of the old small vessels, it is intended to make none 
but basic steel. 

It is perbaps best to state this expressly, as the oppo- 
nents of the process in Austria and Germany have asserted 
that we are unable to make good and sufficiently hard rail 
steel by the new prccess, and have supported the statement 
that the Thomas process was not fitted for the manufac- 
ture of the harder kinds of steel by the fact that at Witko- 
witz the processs was devoted almost exclusively to the 
manufacture of soft dephosphorised ingot iron. 

With reference to the products manufactured from ingot 
metal produced by the basic process, the experience at 
Witkowitz has been_as follows : 

1. Boiler plates made from the basic material are at 
least equal to the best known brands in quality. As com- 
pared with plates made of welded iron, the homogeneity of 
the new material, as well as its freedom from blow-holes 
and the remarkable ease with which it is worked, whether 
hot or cold, is much approved. 

2. Plates to the number of many thousands have been 
delivered to a German tube-rolling mill for the purpose of 
the manufacture of welded locomotive tubes, and have been 
proved equal to those made from the best Swedish material. 
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I exhibit some specimens which show the excellence of 
the welding. These were manufactured in the tabe-rolling 
mills of Messrs. S. Huldschinsky and Sons, of Gleiwitz 
(Prussian Silesia), to whom we regularly supply large quan- 
tities of Our basic iron, and by whom our material is held 
in the highest esteem. Especially remarkab’e are those 
tests in which the absolute tensile strength at the line of 
weld is shown by the introduction into {the cold tube of a 
tube expander, so as to produce, without splitting the weld, 
an expansion from 9 mm. to 17 mm. on 48 mm. of original 
diameter, equal to an extension of 20 to 36 per cent. of the 
material ia the periphery. The tubes can be flanged with 
perfect ease whether hot or cold, and bent over without 
cracking. All these points are illustrated by the samples 
before you. 

The ease with which dephosphorised ingot iron can be 
welded is proved by the fact that the plate shearings are 
regularly piled and rolled into rods, forming an excellent 
rivet iron. The plate scrap when piled with mill bars and 
rolled into plates also yields iron (schweisseisen) plates, 
which in tensile strength and elongation are superior to the 
best p'ates of this kind that are manufactured. Thin sheets 
from our dephosphorised ingot iron ore employed for the 
manufacture of stamped ware. 

The softest kinds of dephosphorised ingot iron approach 
to the absolute maximum of conductivity of pure iron, the 
almost total absence of the metalloids minimising the resis- 
tance offered by wires of this materia! to the electric current. 

The data that have been furnished to me show that the 
conductivity of the basic ingot iron exceeds that of Swedish 
iron, since the former gave 14 ohms, the latter only 12 and 
13 ohms. The following series of tests gives an idea of the 
raw material used and the product made from it : 
Mechanical Tests. 
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Chemical Composition of Steel. 





Steel No. 1. | Steel No. 2. | Steel No. 3. 





























per cent. per cent. per cent. 
Carbon ... eee 0.45 0.19 0.06 
Manganese rm | 0.34 0.30 
Silicon trace trace 0.00 
Phosphorus : 0.04 0.04 0.02 
Sulphur... ee 0.06 0.04 0.03 

Copper ... e 0.07 0-20 son 
| 
Chemical Composition of Pigq used. ae 
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a per cent. | per cent. | per cent. 
Silicon 0.54 0.11 | 0.62 
Manganese ‘ 5 1.00 1.16 | 1.38 
Phosphorus _... oe 1.95 3.46 2.00 
Sulphur... eee 0.23 0.09 0.08 
Copper 0.06 0.20 0.09 
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per cent. | per cent. 

Silica... sn sea 7.00 | 4.75 
Protoxide of iron ose 17 44 18.04 
Alumina ... an esl trace trace 
Manganese protoxide .. $.33 4.70 
Lime ao ove ose 53.32 50.06 
Magnesia ... sai “as 0.78 0.76 
Phosphoric acid 16.83 22.00 
[Phosphorus ... wt 7.30] [9.54] 
Sulphur ... sie pe 0.72 











Chemical Composition of Ingot Iron after the Dis- 
appearance of the Lines of the Spectrum. 


Per Cent. 
Silicon * trace 
Manganese tes 0.18 
Phosphorus ... oa te Bx = 2.82 
Copper dh a ites bee seo 0.20 
Sulphur oe jas sas ee ee 0.09 
Carbon — oe a aa eae 0.16 


In order to produce a safliciently hot steel, we have a 
rule that the sum of the silicon oe | phosphorus in the pig 
should amount at least to 2} per cent. I may mention, 
however, that pig iron deviating very materially from the 
above type has been used successfully. 

With regard to the lining material good results have 
been obtained with limestone as a raw material, as well as 
with dolomite. I am of opinion, however, that the lining 
material should contain only a small proportion of silica. 
The lining material at Witkowitz is made with limestone 
with from 1 to 14 per cent. of silica. 

As to the refractory material, the following may be 
added: the bricks which we use for lining our converters 
and making our bottoms consist mainly of lime with a 
little magnesia, and about 2} to 3 per cent. of silica. The 
basic brizks made by us are used in several steel works 
in competition with bricks made by German and English 
makers, the good quality of ovr bricks securing them a 
preference. The bottoms made from these bricks last for 
thirty charges and over, if the tuyeres are changed after 
five to eight charges and fresh basie material is added 
round the tuyeres. For this object, the bottom is separated 
from the converter. The removal of the bottoms, the 
knocking out of the old tuyeres, the insertion of new one:, 
and the ramming of fresh material round them, occupies 
from one to three hours, so that the repaired bottom can 
be used again after this short interval. The tuyeres used 
are silicious, and last for from five to eight charges. 

We believe that when good basic tuyeres are made, this 
method of working, which we find already successful, will 
be preferred in other places to the methods hitherto 
pol meer 9 The complete renewal of the bottoms takes 
place on an average after they have undergone re,airs four 
or five times. Six bottoms are sufficient for an uninter- 
rupted run of 150 to 200 charges, or as many charges as 
can be ordinarily got out of two converters without chang- 
ing the lining. It follows from this that for very large 
makes by the basic process four con;erters are necessary. 
It is found, as I have before mentioned, that the waste in 
the converting process is larger than in the acid process, 
varying from 15 to 17 per cent., the higher figure being 
obtained when a very soft high quality is sought for. The 
larger waste being in this case comparatively unimportant, 
it is the practice to use more lime than is actually neces- 
sary. For rail steel less lime is used, and the waste is 
smaller, the afterblow being shorter. 

I mentioned before that we have, as a commencement, 
added to our old Bessemer plant two converters which have 
been built with a special regard to the peculiarities of the 
Thomas-Gilchrist process. These two converters, which 
constitute only the first half of the proposed additions, have 
been in operation since the spring of this year. 
=The vessels are egg-shaped in form (see Fig. 1 on next 
page), and perfectly symmetrical, with the mouth at the 
apex when placed in a vertical position. Perp2ndiculaily 
over the mouth is placed a movable chimney to carry off the 
products of combustion issuing from the converter. The 
plant is arranged so that the vessels can pour their contents 
on either side. 

It is known that by the action of the refractory basic 
slag, the belly on which the metal rests in the inclined con- 
verter after the afterblow is continually getting narrowed 
by the accumulation of slag, while the upper side of the 
converter opposite tle belly undergoes a considerable amount 
of wear. By the ulternate use of the two bellies, a greater 
durability of the lining is secured, while the throat remains 
perfectly clean. This arrangement has answered its pur- 
pose perfectly. 

In consequence of this peculiarity of construction, a 
double-acting steam-engine for turning the converters is 
used. The casting arrangement is likewise pezuliar. Each 
converter has a long casting-pit on either side of it, in the 
direction of its axis. On the edge of these pits run rails, 
which connect the pits on opposite sides of the converters 
with each other. Instead of employing a centre crane, the 
ladle, which is carried ona car, is brought into the position 
for receiving the steel by raising and lowering the track on 
which it runs. For this purpose an hydraulic piston is 
placed under the converter; the piston carries a cross- 
piece, on which rest the ends of the two tracks that con- 
verge from either casting-pit, but are not connected 
together. Each of these tracks is carried on strong girders 
for a distance of six metres from each side of the converter. 
Now if the ends of the track which are under the con- 
verter be raised by means of the piston, the other ends 
being supported on pivots at a distance of six metres from 


—— | the converter, the track assumes an inclined position. Thus 


the car bearing the ladle is brought into position under the 
mouth of the converter by the movement upwards of the 
car track when the converter is to be emptied. And as 
the sloping track is lowered with the turning of the vessel, 
the ladle is not only lowered, but moves in a horizontal 
direction, so as to keep its position under the throat of the 
vessel till the emptying of the vessel is finished. The 
taking off and replacing of the changeable bottoms on the 
car standing over the hydraulic piston is also effected by the 
same arrangement, two of the wheels of the car resting at 
the same distance from the centre on each movable track. 
On this track running under the converters special curs 
are run for receiving the slag poured out of the converter 
before the addition of the spiegel, and the slag is carried 
on them direct to the blast furnace to be used over again. 
The steel ladle is run backwards and forwards, the slag is 
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removed, the ingot is stripped, and finally the change of 
bottoms is effected on the same track. A small ten-horse 
power locomotive is employed to do all this work. 

The new plant contains other peculiar arrangements 
and details, which I propose to pass over, as they do not 
meet any special peculiarity of the basic process. 

The slag produced in the basic process, of which I have 
given analyses above, is employed over again in the blast 
furnaces, since we are thus enabled by means of the phos- 
phorus present in it to raise the content of phosphorus in 
cur pig iron. The small amount of silica and high content 
of lime in the slag. as well as the iron and manganese 
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oxides contained in it, indicate its value as a fluxing 
material. 

I must here mention a circumstance which renders the 
production of the very softest qualities somewhat difficult 
and comparatively expensive. It is the unquiet casting of 
the softest qualities of ingot metal. The lively evolution 
of gas from the softest qualities, while cooling in the 
mould, causes at present, even with the most careful pour- 
ing, considerable loss in bad heads. This scrap, although 
it forms an excellent pure material for the Siemens- Martin 
process, nevertheless considerably enhances the loss in the 
manufacture of the softest qualities. Lately we have suc- 
ceeded very well in overcoming this drawback to a consider- 
able degree, but our experiments have not yet proceeded far 
enough to allow me to place them before you at present. 

From the above facts it is seen that we have, since the 
first experiments were made two years ago, directed our 
attention principally to that advantage of the new process 
which results from the possibility of producing by its means 
a product of exceptionally high quality. 

We are thus entitled to say that we have earned a good 
reputation for the new process in the region in which our 
manufactures penetrate, and by the assistance of our con- 
sumers have procured new employments for its products. 

I must ask you, having regard to this and to the short- 
ness of the time allowed me for the preparation of this 
paper, to look indulgently on its deficiencies, of which I am 
very conscious. 








ELECTRICITY AND GUNSHOT WOUNDS. 
On the Application of Electricity to the Localisation of a 
Bullet in a Wound.* 

By W. H. Pretce, F.R.S. 


I. Any application of electricity that can aid the practice 
of surgery and lead to the total suppression of pain must 
fulfil one of the highest functions of the art of applying 
the great forces of nature to the wantsof man. I purpose 
to show how an electric current can be made an invisible 
and immaterial probe, localising the position of a bullet 
without touching the human body or inflicting the slightest 
sensation of pain. Electricity has already been used for 
probing purposes, but only to detect, by the ringing of a 
bell, the fact that a metallic mass has been touched by the 
point of the instrument. The operation was performed 
with all its pain to the wounded sufferer, and electricity 
was employed only as an agent more sensitive than the 
touch. 

Il. The conception of using electricity alone as the tool 
itself, for this purpose, occurred to Professor Graham Bell 
in Washington. He telegraphed to me on the subject to 
consult with Professor Hughes as to the use of his induc- 
tion balance for the purpose. That gentleman threw his 
whole heart intothe matter. Fall directions were sent out 
to Professor Beil, who was independently experimenting on 
the subject with Mr. Tainter. Experiments were made by 





* Paper read before Section A, Briti-h Association 
meeting, York, 


| turbed, equilibrium is destroyed, and sounds are heard 


him upon President Garfield, and there was every reason to 
believe that the position of the bullet had been unmistakably 
localised. : 

III. Although Hughes’s induction balance is well known, 
a brief résumé of its principle will aid my purpose. 
Whenever a current of electricity flows through a wire it 
converts the neighbourhood of that wire into a magnetic 
field. A ‘‘ magnetic field’ is a term applied to any space 


subject to the influence of magnetism, and it is charac- 
terised by being permeated with lines of magnetic force 
which have somewhat the same reference to magnetism 
Whenever a con- 


that rays of light have to light itself. 


the wounded man. He anticipated that if the coils were 
brought within 3in. of the bullet its presence would be 
detected. The bullet could readily be brought in line of 
the axis of the coils by observing the position of maximum 
sound. It remains when that is done to ascertain its depth. 
This can be effected by moving a similar bullet in the field 
of B, and along its axis, until neutrality is obtained; then 
the depth of the trial bullet will be that of the buried one. 
Or, if the size of the bullet is not known, a scale of zinc 
could be used to obtain neutrality, which would give the 
depth by calculation. The apparatus admits of much 
variation in form, and I have no doubt that Professor 






























































ductor moves through these lines of force or whenever these 
lines of force are projected through a conductor, a current 
of electricity is generated in the conductor. Now, if we 
take our wire and form it into a coil (as at A in the accom- 
panying figure), and pass a current of electricity through 
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this coil, its neighbourhood becomes a “‘ field ;’’ and if we 
place in this field another coil (a), a current of. electricity 
will be induced in that coil for every current that passes 
through A, in virtue of the lines of force which are pro- 
jected through it. The strength and direction of this 
induced current will depend upon the strength and direc- 
tion of the primary or inducing current in A, and upon the 
intensity of the magnetic field and the lines of magnetic 
force passing through it. Anything that disturbs this field 
will vary the currentina. Now Z is a battery of four or 
five galvanic cells, and M is a ‘‘ make-and-break’’ which 
rapidly and rhythmically interrupts the flow of the current 
through A. At B is represented another coil, precisely 
similar to the first, through which the same currents flow ; 
and at a and / are represented two coils of wire precisely 
similar to each other, but so connected that the currents 
induced in the one are in the reverse direction to those 
induced in the other. T is a telephone which, when 
applied to the ear, indicates with great sensitiveness any 
currents, however delicate, that may be flowing. If the 
system be connected up, as shown in the diagram, anc 
the “interrupter” be set going, there will besilence in the 
telephone, because the currents that are induced in the one 
coil are neutralised by those induced in the other. If, 
however, a piece of metal, such as a shilling or a bullet, be 
placed any where in the field of A, other currents are in- 
duced in this piece of metal, the lines of force are dis- 
in 
the telephone. These sounds can again be destroyed by 
inserting in the same position of the field of B, another 
similar piece of metal, or by varying the distance between 
the primary and secondary coils, B and 5, or by varying 
the field of B. Hence, a graduated scale can be used to 
obtain measurements of the amount of disturbance. The 
instrument is so sensitive that it can trace the smallest 
impurity in a sovereign; and Professor Chandler Roberts 
has showed us how it has been utilised in the Mint for the 
detection of bad coinage. 


IV. In order to apply this apparatus to the localisation | 


of a bullet in a wound Professor Hughes recommended 
that the pair of coils A should be made movable and 


a 
| portable, so that they might be moved over the body of 





Hughes will shortly devise a practical form which can be 
placed in the bands of any surgeon. 








MODERN BRITISH ORDNANCE. 
On the Metallurgy and Manufacture of Modern British 
Ordnance.* 
By CoLtonet MAITLAND, Superintendent, R.G.F., 
Woolwich. 

THE outbreak of the Crimean War found cast iron and 
bronze in full possession of the field as regards the metal- 
lurgy of artillery, large and small, in all the leading 
countries of the world. The cheapness of cast iron 
rendered it especially suitable for the heavier nature of 
ordnance, while the lightness and convertibility of bronze 
favoured its adoption for pieces requiring mobility and 
renewal. 

The introduction of rifled guns, however, at once im- 
posed conditions which could not be satisfactorily fulfilled 
by either of these two metals. Cast iron was found too 
brittle to withstand the strain of the powder gas when its 
duration was increased by the employment of elongated 
projectiles, while the softness of bronze was ill adapted to 
retain the niceties of form required by accurate rifling. 

England and Prussia led the way in devising and experi- 
menting with new methods of construction and fresh 
materials, In England, Armstrong became the apostle of 
wrought iron ; in Prussia, Krupp preached the gospel of 
steel. It is scarcely necessary to remind the members 
of the Iron and Steel Institnte that five and twenty years 

|ago neither wrought iron nor steel were quite the same 
| materials as they now are, thanks in many respects to the 
labours of not a few of the eminent members themselves. 
Still the same general characteristics were to be noted, 
and it may be broadly stated that England chose con- 
| fessedly the weaker material, as being cheaper, more under 
| control, and safer to intrust with the lives of men; while 
| Prussia selected the stronger but less manageable substance, 
| in the a of improving its uniformity and rendering it 
thoroughly trustworthy. 
| Before entering into the subsequent progress of gun- 
| making, it is necessary to describe briefly the nature of 
| the strains to whichfa piece of ordnance is subjected when 
| fired. Five and twenty years ago powder was powder. It 
| was called an explosive, and indeed the term was hardly mis- 
| applied. Now, it is simply a substance which burns with 
| great rapidity, the products of combustion consisting of 
| liquids and gases, the latter occupying rougbly about 23) 
times|the volume of the powder before ignition. The differ- 
ence between gunpowder and a true enplesive, such as gun- 
cotton, is easily illustrated by the action of a solid cube of 
each. With gun-cotton, detonation and conversion of the 
whole into gas is practically instantaneous, whatever the 
| size of the mass; while with gunpowder, only the exterior 
of the lamp burns and gives off gas, so that the larger 
the cube the slower the combustion. Every one is familar 
with the gunpowder of the fowling-piece, a small grained 
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substance of the size of coarsely ground pepper. From 
that to the larger cubes, prisms, and cylinders manufactured 
for the heavy ordnance of the present day, and weighing 
9 oz. or 10 oz. each, is a long stride, and it has taken even 
the seven-league boots of modern science a quarter of a 
century to make it. 

The fine-grained powder used with the old smooth-bored 
guns burnt up so quickly that even round shot had barely 
time to move from their seat before combustion was com- 
plete, and it was found that with elongated projectiles, 
which moved less readily, the pressure set up by the gas 
was so high and so long sustained at its maximum that 
the old materials were unable to ee it. With the 
large slow-burning powders now used, long heavy shell 
move quietly off under the impulse of a gradual evolution 
of gas, the pressure of which continues to increase till the 
projectile has moves a foot or more ; then ensues a contest 
between the increasing volume of gas, tending to raise the 
pressure, and the growing space behind the advancing 
shot, tending to relieve it. As artillery science progresses, 
so does the duration of this contest extend further along 
the bore of the gun towards the great desideratum, a low 
maximum pressure long sustained. 

It will be at once perceived that when the fine-grained 
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powder was used for ordnance, and the pressures were short 
and sharp, the metal lying near the surface of the bore, 
round the seat of the powder charge, was often called upon 
to undergo severe strains, which had scarcely time to reach 
the exterior of the piece at all, and consequently no amount 


of thickness of homogeneous metal could be made to afford | 


sufficient support to the interior. In the well-known Arm- 
strong system subsequent!y developed by Mr. Fraser, a thin 
steel lining is surrounded by successive hollow cylinders, 
formed of bars of wrought iron, coiled, welded, and shrunk 
on, one over the other. The largest bars are not rolled, 
but forged; their dimensions are about 10 in. by 11 in. 
Such coils of the breech of- the gun are placed immediately 
over the steel tube, as beg more dense. 

The material used for the early guns of this type was a 
stroug, rather hard Yorkshire iron, containing a consider- 
able proportion of carbon. It often blistered, and proved 
extremely refractory when coiled and welded, and had to 
give way to a less carbonised iron of Staffordshire type, 
which, when worked into the required form, more than 
gained in soundness what it lost in tenacity. 

In Prussia, Krupp relied at first on the superior strength 
of his material, a crucible steel of good quality, to with- 
stand the explosive strain ; but repeated failures at length 
convinced him of the necessity for reinforcing even his steel 
guns with hoops of the same material, shrunk on the body 
of the piece. 





The grand principle of shrinkage enables the gunmaker | 


to bring into play the strength of the exterior of the gun, | 


and this to a greater extent as the duration of the strain 
increases with the progress of powder n.anufacture. Thus, 
taking our largest muzzle-loaders designed but a few years 
ago, the thin steel lining, which forms an excellent surface, 
is compressed considerably by the wrought iron breech-coil 
holding it, which, in its turn, is compressed by the massive 
exterior coil. 


When the gun is fired, the strain is trans- | 


mitted at once, or nearly at once, to the breech coil, and | 


thence more slowly to the outer one. Now, as the duration 
of the pressure increases, owing to the use of larger charges 


of slower burning powder, it is evident that the more com- | 


plete and effective will be the transmission of the strain to 
the exterior, and consequently the farther into the body of 








the gun, starting from the bore, does it become advanta- 
geous to employ the stronger metal. Hence, when the 
strains were comparatively short and sharp, it was found 
satisfactory to employ a steel lining which derived sufficient 
support from the wrought iron next it, while the exterior 
did but little; but now that the pressures are longer sus- 
tained, it becomes advantageous to thicken the inner tube | 
of steel, and it will most likely be found beneficial to sup- 
port it with steel in place of wrought iron. 

There are, of course, very many points to be considered 
in the materials for manufacture of ordnance which have 
not been touchedon. It has been thought sufficient for the 
purpose to give merely a gencral idea of the nature of the 
qualities which must be sought for if our guns are to be 
light, powerful, and above all, safe. These qualities may 
be briefly summarised as follows : Uniformity, high elastic 
limit, strength, and capability of elongation, not forgetting 
cheapness. 

The wrought iron coils used in the Royal Gan Factory 
are made chiefly from wrought scrap purchased from the 
contractor, Mr. Moss Isaacs. Railway scrap is preferred, 
and the more bolts in it the better. A proportion of puddled 
iron is also used, derived from the old cast iron guns of the 
service. Blooms of these materials are rolled into flat bars, 





principal portion is supplied by Messrs. Firth of the Nor- 
folk Works, Sheffield, but some tubes for the smaller 
natures of ordnance have been obtained from Messrs. 
Vickers and Messrs. Cammell, also of Sheffield, and from 
Sir J. Whitworth and Co., of Manchester. The material 
supplied by Messrs. Firth is entirely composed of crucible 
steel. It is of high excellence ; the rejections are but few ; 
and, up to the present time, our experience leads us to 


| consider it as undoubtedly the most trustworthy steel in 


the market, particularly when large ingots are required. 

The steel supplied by Messrs. Vickers comes out par- 
ticularly well under our tests, but we have not yet had 
sufficient experience of it to enable us to speak very posi- 
tively of its uniformity. It is produced by the Siemens- 
Martin process. 

The fluid compressed steel which forms the Whitworth 
speciality is of high excellence, and as a rule the castings 
are very sound. The qualities of the material as shown 
by our tests are, however, scarcely so suitable to the 
peculiar necessities of gun manufacture as could be wished. 
No doubt its percentage of elongation would be improved 
if it were more worked and drawn out. 

To proceed now to the production of steel in the Royal 
Gun Factory. Price’s patent retort furnace* is the sole 





















































piled with the scrap inside and puddled iron outside, and 
rolled into bars of such section as may be required. The 

heaviest bar rolled is a little over a ton in weight. Several 
of these bars are then welded end to end, till a bar in some | 
cases 240 ft. long is formed. This is then heated in a very 

long narrow furnace (Fig. 1) pulled out at one end, and coiled | 
round a mandrel to form a hollow cylinder. In some cases 
the bar is wound round a previously formed coil, constitut- 
ing a double coil. The hollow cylinder is subsequently 

laced upright in a furnace saleal to a welding heat, and 

orged from a spiral into a continuous tube under a steam | 
hammer. The largest hammer in the Roya] Gun Factory 
has a faillng mass of 40 tons, actuated by steam pressure 
equal to about 51 tons, and the stroke is 10} ft. long. Thus 
the maximum blow which can be struck is about 960 foot- 
tons. (Fig. 2). 

Prior to 1864-65, 221. per ton was paid for bar iron for 
coils. From that date to 1867-68 a cheaper iron was 
obtained from the trade, at a cost varying between 81. 10s. 
and 10/. 10s. per ton, the price of Marshall’s and Mill’s 
iron for inner barrels being 251. 

In 1867-68 the manufacture of iron was started at the 
Royal Gun Factory, and the prices for coil iron have | 


ranged from 7/. 8s. to 101. 14s. per ton, the present price | caked. 


being about 91.; whilst the cost of (A) iron for inner 
barrels has varied from 111. 7s. to 171. 15s. 
rate is 121. 5s. 

The steel used for guns is procured by contract, 


The present | 
The 





furnace employed, the steel being produced by the open- 
hearth process. At first only made use of in the Royal 
Gun Factory for the puddling and the reheating of iron, 
the possibility of readily melting wronght iron in a crucible 
within it led to its use being extended to steelmaking. 

Now suppose that a new furnace is ready to our hands. 
The hearth where the metal has to lie isin the form of a 
shallow dish, with an incline in every direction towards 
the tapping hole. Our object now will be to make an 
impervious bottom to this hearth. Fine pure silicious sand 
is found to be the best material for this purpose. We take 
advantage of the abundance of flints in the neighbourhood. 
These are first roasted, then the adhering chalk is carefully 
sifted from the flints, after which they are ready for being 
ground. After the flints are ground, 10 per cent. of clean 
common sand is added to assist the binding or caking 
together. After thorough drying, the sand is in a fit con- 
dition to enable it to run freely into the smallest crevice 
which may exist in the hearth of the furnace. 

The furnace having been brought to an intense heat, a 
thin layer of the prepared sand is spread evenly over the 


| bottom, and subjected for more than an hour to the highest 


temperature attainable. The sand will now be set or 
The furnace door is opened, and then another 
laer of sand is spread over. This is repeated several times 





* This furnace was illustrated and described_in the 


Journal of the Iron and Steel Institute, No, IT., 1875. 
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until a depth of from 2 in. to 3in. is attained. It takes a 
whole day to make the bottom of a new furnace. 

The hearth being ready and the tapping hole made, the 
furnace is ready for being charged. For a 3-ton ingot 
the average charge would be 24 cwt. of selected pig, with 
24 ewt. of scrap steel and 2 cwt. of iron ere. At the end 
of four hours this will be melted. Then more scrap steel, 
or wrought iron, as the case may be, is charged hot in por- 
tions of about 4 ewt. at a time. This takes fifteen to twenty 
minutes to melt, and gives the furnace time to regain its 
heat. These supplement: ary charges are repeated until 
about 20 ewt- of hot steel scrap or wrought iron has been 
added to the bath. Care is taken that the proportion of 
carbon in the melted metal does not get too low before the 
whole of the charge is put into the furnace. When the 
charge is all melted, a specimen is taken from the bath and 
tested for carbon ; and more oxygen is supplied, if neces- 
sary, by means of iron ore. At this stage about 28 lb. of 
ore ay 4 be added ; and at intervals of fifteen minutes more 
ore =‘, rown in, should it be required, and the metal again 
tested. 

A specimen taken from the bath, beaten out with the 
hammer while hot and cooled in water, should hardly show 
any signs of being tempered. It should bend over double 
and behave like a piece of soft iron. Another testing piece, 
cooled outright without being first hammered, should, when 
submitted to the hammer, show a toughness and softness 
almost equal to that of copper. 

The metal is now ready for the ferro-manganese. From 
1 to 1} per cent. is used for making our soft steel. The 
ferro-manganese is broken in small pieces, placed in iron 
scoops, and made red-hot before being put into the furnace. 
From eight to ten minutes is allowed the manganese, and 
then the metal is tapped. 

Steel ingots for the inner barrel of guns, or for the whole 
gun in the case of 7-pounders, are supplied to the Royal 
Gun Factory by the contractors in the form of solid cylin- 
ders cast and afterwards forged under a heavy hammer. 
The ingots obtained from Messrs. Whitworth are forged 
by hydraulic pressure. Casting is necessary, not only for 
the purpose of obtaining a sufficiently large block of steel, 
but also for making the block homogeneous and uniform 
in structure. Forging or drawing out the cast block 
imparts to it the desirable properties of great solidity and 
density. 

The mould is of cast iron and octagonal in shape, being 
smeared inside with some non-conducting substance, gene- 
rally a mixture of black-lead and oil. That for the 9-in. 
ingot is 5 ft. long and 2 ft. thick. After casting, the steel 
is covered with ashes or other non-conducting substances 
and allowed to cool very gradually ; when cold a portion is 
cut off the top, and the lower end being the denser, is 
marked for the breech. 

The block thus formed is drawn out by a series of heat- 
ings and hammerings, which occupy several days, to a 
cylinder sufficiently long for an inner barrel, in which state 
it is sent to the Royal Gun Factory, where it is subjected 
to the following tests and treatment. 

A slice is cut off from the breech end and divided into 
pieces for testing. Some of these are flat bars, 4in. long 
and } by } in section, and others are of the shape usually 
tested in the machine (Figs. 3 and 4) for tenacity and 
elasticity, viz., small cylinders 2in. long between breaking 
parts, and 0 533 in. in diameter, having shoulders at each 
end by which they are fixed in the machine. 

Three of the former are marked respectively S, L, and 
H. One end of the S or soft (i.e., untempered) piece is 
gripped in a vice, whilst the other end is hammered down 
towards it, to ascertain that the steel, by bearing this bend- 
ing without cracking, is naturally of the mild quality 
required. The L and H pieces are raised to a low red and 
high heat respectively, immersed in oil, and when cold 
treated in a similar manner. The heat is judged by an 
experienced workman from the colour of the specimen. It 
may seem remarkable that the colour at which a razor, a 
chisel, or a watch-spring must be tempered is definitely 
fixed, and yet that the heat for toughening a gun-barrel 
should vary in shade from a blood red to a bright cherry. 
Now, did the temperature depend alone on the amount of 
carbon in the steel, it would appear best to toughen every 
barrel at a bright heat, for the less curbonised, or, in other 
words, the milder the steel, the higher the temperature at 
which it tonghens most satisfactorily ; but it is a fact that 
the denser the steel is, i.e., the more it is hammered in the 
process of drawing out, the less does it require for suc- 
cessful toughening; hence each individual barrel must be 
tested. Doubtless experience will in time teach us the 
exact mildness and density suitable for a steel barrel, and 
the proper temperature to which it should be raised before 
being immersed in the oil. 

Whichever of these pieces shows the best fracture under 
the hammering test determines the heat at which the whole 
tube is to be tonghencd. Should neither _— answer, 
others at intermediate temperatures are tried, and if all 
fail, the block is returned to the contractors ; but some 
specimen having succeeded, as is generally the case, two of 
the remaining pieces—one in its soft state and the other 
toughened at the ascertained temperature—are tested for 
tenacity and elastic limit. The soft material should begin 
{o stretch permanently at 13 tons per square inch, and 
break at 3l tons. The toughened piece should begin to 
stretch at 31 tons and break about 50. The permanent 
elongation is also taken, but it is not considered necessary 
to lay down any limits in this respect. 

Ingots which pass all the foregoing tests are accepted, 
and are toughened in oil at the approved temperature 
previous to being put into the gun. 

the following is a synopsis of tests, taking a large 
number from which to form an average, of A tubes supplied 
by Messrs. Firth, Whitworth, Vickers, and Cammell. 
‘Those steels are best suited for gun tubes which combine 
the greatest elongation with the highest limits of clasticity 
and tenacity. 


























_ AVERAGE OF EACH NATURE OF TUBE. 






























































| j 
Soft, as received. Tempered, Low. | Tempered, High. 
. a ; | ; | 
Nature. ; & | 3s , a § bo .& | Remarks. 
2 8 3 3 & = te ~ om Wa 
3s | 4 | & F i fe 3 a & 
= 8 on a s 3 a =) 
2 BA 2 2 ha 2 2 £ 3 
» | @ es) mh | a | b 2) a 
tons. tons. percent.| tons. tons. |per cent tons. tons. per cent 
(16 in. 12.18 30.55 18.65 31.18 48.13 | 14.20 | 31.71 9.80 12.40 ' Breech. 
11.24 30.24 3.69 31.13 48. | 1442 | 30.57 47.79 14.73 (Breech. 
| 123 ,, 10.98 29.40 36.93 53.54 8.77 | 39.02 57.53 9.59 |Muazzle. 
a ill ,, 11.66 | 31.92 32.70 | 50.82) 10.95 | 31.36 | 49.64 11.65 | Breech. 
= <10 ,, 11.68 30.66 31.72 50.10 | 13.76 | 30.91 47.97 14.34 | Breech. 
ae oe 12.26 | 31.80 34.98 | 5412] 1335 | 33.30 | 50.86 | 11.64 |Breech. 
| _-_ 12.13 31.26 32.57 50.36 | 12.90 | 31.65 | 50.11 14.22 | Breech. 
St « 11.72 31.02 31.08 48.42 14.03 | 31.04 | 48.56 14.47 | Breech. 
64 por 11.73 30.86 31.41 48.44 14.51 30.81 | 47.54 14.01 | Breech. 
re 7 in. 13.75 33.02 34.43 51.83 | 1331 | 34.63 51.67 13.36 | Breech. 
=e Toy 14.2 32.83 36.02 51.94 10.13 | 36.00 | 52.88 12.72 |Muzzle. 
> Ss) 6t por | 1441 33.24 34.40 | 51.38 | 12.50 34.93 | 51.83 12.90 | Breech. 
rie . 13.85 32.36 33.86 50.65 13.76 | 33.58 | 50.09 13.47 |Muzzle. 
Fa 7 in 11.90 30.84 29.14 45.46 | 14.81 30.20 46.60 14.49 Breech. 
s 7 4s 14.64 33 28 35.26 | 50.18 | 6.61 36.12 49.66 6.69 |Muzzle. 
‘2 >) 64 por | 11.47 2964 23.80 45.47 13.68 | 28.53 45.07 14.50 | Breech. 
> (64 ,, 14.20 | 3387 36.00 | 53.73 | 8.45 | 34.47 50.53 8.71 |Muzzle. 
(9 in | 13.00 | 2680 26.00 | 38.80 | 23.30 | 29.20 | 45.20 | 21.65 | Breech. 
= |9 5 13.20 | 27.80 26.40 | 42.40 | 21.15 29.80 | 46.00 17.25 |Muzzle. 
8 {8 » 12.00 | 27.60 26.00 | 38.80 | 22.65 26.40 | 39.60 21.00 Breech. 
8 | S » 12.00 28.00 | 26.00 40.40 24.75 25.80 | 41.00 24.00 |Muzz'e. 
& | 6t por 13.77 | 2811 33.90 | 48.09 | 13.50 | 3415 | 49.07 13.00 | Breech. 
64 ,, 12.18 | 2690 3.20 47.46 11.95 | 34.80 | 49.40 10.10 | Muzzle. 
AVERAGE OF ALL NATURES. 
Soft, as received. Tempered, Low. Tempered, High. 
Contractors. | re vi g s % 3 . te & Remarks. 
bs ? Z S 3 2 3 4 & 
s 2 x 2 E 2 3S E 3 
= foe} _ - = = al fo} 29) 
tons. tons. percent. tons. tons. per cent. tons. tons. | per cent. 
Firth f 11.998 30.994 23.04 31.672 48.970 23.69 31.085 | 48.332 13.62 Breech. 
t 10.98 29.40 17 27 36 93 28.77 39.02 57.53 9.59 Muzzle. 
7h: 14.457 33.652 23.5 34.982 20: 12.53 35.288 52.319 12.48 Breech 
Whitworth } 1433 30777 2316 35.264 51683 1197 | 35191 S1872| 1272 Monin 
Vickers j 11.80 30.554 24.26 29.061 45.461 14.55 29.815 46.246 14.49 Breech. 
t) 14.538 33.415 14.09 35.450 51.067 7.07 35.73 49.861 7.16 Muzzle. 
Cammell 4 13.90 28 38 27.2 28.98 43.69 14.05 30.09 44.48 12.7 Breech. 
t) 12.22 27.05 28.7 32.55 46.91 12.95 34.20 48.89 11.85 Muzzle. 
Hiauest AND Lowest Tests or STREL Biocks ror A Tuses. 
Soft, as received. Tempered, Low. Tempered, High. 
Contractors. — - Remarks. 
Breaking. Elongation. | Breaking. | Elongation. | Breaking. | Elongation. 
tons. per cent. tons. per cent. tons. per cent. 
Highest 36.2 33.7 68.2 24.7 63 6 240 
Firth | Lowest / 26.0 5.6 40.0 2.0 40.0 0.25 
Difference ... 10.2 28.1 28.2 22.7 236 23 75 
Highest 41.6 33.1 | 66.0 21.3 66.5 22.0 
Whitworth... J Lowest 25.0 1.0 36.0 0.75 39.6 0.85 
Difference .. 16.6 32.1 30.0 20.55 269 21.15 
Highest 35.6 29.3 56.8 17.5 61.0 17.9 
Vickers “4 Lowest on 28.0 2.0 38.8 1.1 35.2 065 
Difference ... 7.6 27.3 18.0 16.4 25.8 17.25 
Highest 33.8 38.65 85.6 27.7 80.0 28.0 
Cammell alk Lowest 20.0 0.00 3L.4 0.00 28.6 0.00 
Difference . 13.8 338.65 54.2 27.7 514 28.0 








It may be well to add here analyses of stcels supplied by 
various makers, and which have been employed for gun 
tubes with satisfactory results. 

Analysis of Steel supplied by Messrs. Firth, Whitworth, 
Vickers, and Cammell to » the Royal Gun Factory. 





| Number 


Per- Per- 


centage | centage 

















Maker. =| cut on of Man- Remarks. 
Firth {! ott | Ose | 0.136 
Whitworth {] Ses8 | ontt7 | 0.20 
Vickers. {/ S2el | 02h | Oie 
Comme. | $263 | O16 | oH 





(To be entteusd: ) 


THE SASKATCHEWAN. —The flects of the Winnipeg and 
Western Transportation Company and the Hudson’s Bay 
Company, running on the Saskatchewan, have been cor- 
solidated, and will run next year under the control of the 
Transportation Company. 


PROPOSED RAILWAY BETWEEN ILKLEY AND SKIPTON. 
—An effort is now being made by a few gentlemen interested 
in the development of the district to form a company, and 
obtain the necessary Parliamentary powers to construct a 
line of railway between Ilkley and Skipton, and thus give 
a lineof direct communication between the Wharfe Valley 
and Lancashire, which will greatly open up Ilkley and the 
immediate district, as the only way to reach Skipton and the 
Lancashire district by a very circuitous route. 





New Water Works For Gooue.—A start has now been 
made with these works, and it is hoped that in the course 
of a few weeks the whole of the piping from Rawcliffe 
Bridge to Goole will have been laid. At Rawcliffe Bridge 
the boring has commenced in good earnest, and one part of 
the ponderous cyliuder, which it is proposed to sink there, 
has already been placed underground. It is contemplated 
first of allto sink a cylinder made up of five parts, each 
5 ft. high, of great thickness, and 6 or 7 ft. in diameter, the 
whole being firmly bolted together. The first part, as we 
have stated, is already under ground, and the second joint 
has been placed i in position, the gearing used in the carrying 
out the leading task being ’of the most approved character. 
The clayey soil will then be taken out, and by this means 
the cylinders will fall into position. It is thought that a 
good supply of spring water—sufficient to supply Goole 
with 230,000 gallons per diem—will be found at the depth 
indicated, but if not the boring will be carried to a much 
greater depth. 
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NOTICE OF MEETING. 

INSTITUTION OF MECHANICAL ENGINEERS. — The next meeting of 
this Institution will be held at the Memoria] Hall, Albert-square 
(South-street Corner), Manchester, on Friday, October 28, ‘he 
chair will be taken at 3 p.m. by the President, Mr. Edward A. 
Cowper, The ballot will take place at the meeting for the election 
of new members; also the nomination of officers for election at 
the next annual general meeting, The following papers will be 
read and discussed at the meeting: ‘ On Bessemer Steel Plant, 
with special Reference to the Erimus Works,” by Mr, C. J. Cope 
land, of Barrow-in-Furness. “On Compressed Air upon Tram- 
ways,” by Mr. W. D. Seott-Moncrieff, of London. “ On Meters for 
registering Small Flows of Wat«r,” by Mr. J. J. Tylor,of London, 
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THE NAVY. 

Tue Lords of the Admiralty have completed their 
annual inspection of the dockyards. They have 
examined for themselves the condition of the several 
works on hand, the ships fitting and completing, 
and those yet on the stocks, as well as those just 
completed and ready for service; they have also 
had their attention drawn to our numerous obsolete 
ships, and to many others which unfortunately are 
very nearly obsolete. With regard to the obsolete 
ships, they have had to face the somewhat awkward 
question, What shall be done with them? Shall 
they be broken up, or shall they be sold ? 

They have gone round with the programme of the 


and of possessing themselves of the views of others, 
According to the programme of the present year, 
10,816 tons of armour-clad shipping are to be built, 
and the endeavour is being made even to exceed 
| this. It will be remembered that in bringing for- 
ward the Navy Estimates Mr. ‘l'revelyan was able to 
boast that during the past year for the first time for 
‘four years the performance of the Admiralty had 
| exceeded its promise, 9325 tons having been actually 
built agaiast 7948 tons promised in the Estimates ; 
‘and he expressed the hope that the Admiralty would 
do even better during the present year. The armour- 
'clads completing during the present year 1881-2, 
lare: ‘Che Iuflexible, recently commissioned and 
/now nearly ready for sea; the Polyphemus, now 
|also nearly completed; and the Ajax and Aga- 
|memnon, which are advancing towards completion 
| side by side at Chatham. ‘The inquiry held on the 
| stability of the Inflexible has made the public well 
acquainted with the character and design of this 
considerable addition to our Navy, and the Poly- 
phemus has been described in a previous issue. ‘The 
Ajax and Agamemnon are of the same design as the 
Inflexible, but are of less displacement and carry 
lighter guns ; they have a displacement of 8490 tons, 
whereas the displacement of the Inflexible is 11,400 
tons, and they each carry four 3$-ton guns, whereas 
the Inflexible carries four 80-ton guns. Thus, at the 
end of the present year our armour-clad fleet will 
be increased by 31,020 tons of shipping, carry- 
ing four 80-ton guns and four 38-ton guns, and the 
powerful torpedo attack of the Polyphemus. This 
is a very considerable augment, but it must be re- 
membered that the present is not an average year 
in this respect; the Inflexible, the heaviest British 
warship yet afloat, and likely to be the heaviest for 
many years to come, ought to have been completed 
and commissioned last year. It should also be 
remembered that it is questionable whether the Poly- 
phemus should be included with these, for even if, 
with her thinly plated sides and deck, she be 
regarded as an armour-clad, she is at most an experi- 
ment, and possibly, as some regard her, a very 
doubtful experiment. It will probably be several 
years before anything like the same weight of 
armour-clad shipping will be added to the Navy in 
one year. There are at present, besides those above- 
mentioned, eight armour-clads building ia our dock- 
yards, These are as follows: The Imperieuse and 
Warspite, each of 7390 tons displacement and $000 
horse power, and armed with 38-ton guns, building 
at Chatham and Portsmouth respectively, the latter 
being only just commenced ; the Collingwood, the 
Rodney, and a third ship of the same class, building 
respectively at Portsmouth, Chatham, and Pem- 
broke. These are vessels of 9150 tons displacement 
and 7000 horse power, each heavily armed with two 
43-ton guns, and one gun of the heaviest and most 
powerful description manufactured, probably weigh- 
ing from60 to 70 tons. The Colossus and Majestic, 
the former building at Portsmouth and the latter at 
Pembroke, are each of 9150 tons displacement and 
6000 horse power, and armed with 38-ton guns, And 
lastly there is the Conqueror, which is completing at 
Chatham, of 6260 tons displacement and 4500 horse 
power, also armed with 38-ton guns. Allowing the 
usual time for building and completing these ships, 
we may expect that the armour-clad tonnage added 
to the Navy during the next few years, will be as 
follows: 1582-3, the Conqueror and Majestic, 15,410 
tons; 1883-4, the Colossus and Collingwood, 18.300 
tons; 18845, the Imperieuse, Rodney, and War- 
spite, 23,930 tons ; and so on, ‘There is no doubt that 
these ships could be brought forward more rapidly 
if it were so desired, but it would be a departure 
from the usual practice. 

There can be no question that the unarmoured 
shipping of the Navy is an element of very great 
importance, and too much consideration cannot be 
expended in bringing it to a state of efficiency. 
Great additions have been made to the Navy of this 
class of late years, and still greater additions are at 
present being made. We are building four swift 
despatch vessels of 3730 tons displacement, of the 
same design as the Iris and Mercury, three by con- 
tract by Messrs. Napier and Co., of Glasgow, and a 
fourth at Pembroke; four corvettes, three of which 
will be of 2380 tons displacement, and similar to 
the Constance, and the fourth rather larger; and 
besides these there are about twenty emaller vessels 








of from about 500 to 1000 tons displacement build- 
ing at the dockyards and by contract, and intended 
for various services. Without such vessels as these 
our varied interests all over the world could not be 
served, but there is no doubt that though our armour- 
clads may be truly said to constitute the backbone of 
our rational strength, good service may be rendered, 
and daring deeds done by our unarmoured ships in 
time of war, but upon our armour-clads must fall 
the burden and heat of the day, and it is to them 
we must mainly look to sustain our naval supremacy. 

In considering up to what strength our Navy 
should be kept, we must compare it with those 
possessed by other countries, and to make our 
position safe, we must not only compare the num- 
ber and power of our existing ships with the number 
and power of the ships of our neighbours, but we 
must look ahead, and, as far as we are able, see 
that the ships we are bringing forward at our dock- 
yards are superior in number and in design and arma- 
ment to those being built by other countries, 
Mr. Trevelyan’s comparison of our Navy with that 
of the French was:—27 non-obsolete English 
armour-clads in commission and reserve, against 13 
French armour-c'ads ; or, including obsolete ships, 
we have atloat 47 armour-clads of all classes, of 
which 27 are in commission, while the French have 
36 armour-clads of all classes, of which 10 are in 
commission. Passing, however, from what we have 
to what we hope to get soon, Mr. Trevelyan ad- 
mitted that the French are completing and building 
17 armour-clads of different sorts and sizes, while 
we are completing and building only 10, and he did 
not hesitate to say that our armour-clad construc- 
tion was below the mark, This was the only 
unsatisfactory part in the very able speech of Mr. 
Trevelyan when introducing the Navy Estimates, 
Can weallow France to be building 17 armour- 
clads when we are building only 10? At this rate 
the ratio of the 27 non-obsolete English ships to the 
13 French ships, will in a very few years be mate- 
rially changed. Itis to be hoped that the Admiralty 
will keep these matters well in view. Many of the 
ships building in France are well known to be of a 
very powerful description, and will carry guns, which 
by some are thought superior to our own, and which 
if uot superior are at least as good as the most 
powerful of the new guns being manufactured at 
Woolwich. It is what should be expected, and it is 
right that naval officers and other authorities should 
show uneasiness at the powerful ships appearing in 
the Mediterranean, and at the stride in naval con- 
struction and the manufacture of guns being made 
at the present time by the French. Admiral Sir 
Thomas Symonds, in his letter to the Times of the 
6th instant, upon ‘‘ The State of the Navy,” gives 
acomparison between our Navy and that of the 
French which is not reassuring. The gallant 
admiral, who is retiring from the active list, and 
who is probably desirous of leaving his opinion on 
record before doing so, is prepared to pledge his 
professional reputation on being able to prove that 
we have not got six ships fit for their work—battle., 
He says “‘our numbers of armoured ships are 58 
English to 61 French,” and ‘‘ the unarmoured ships 
are nowhere.” He does not tell us how many of 
the 61 French ships are “ fit for their work ;” but 
in a subsequent letter he says, ‘‘ The French have 
six sea-going armour-clads armed with 72-ton and 
75-ton guns, 17-iv.and 14.7 in., besides nine armour- 
clads with 48-ton guns, 13.5 in. ; while the British 
have one armoured ship, armed with 80-ton guns ; 
below which 43-ton and 38-ton are the heaviest 
guns mounted.” ‘The admiral appears to require a 
very high class of efficiency in British ships before 
he will consider them as fit for battle ; he evidently 
believes in concentrated power, but surely some of 
our less powerful ships might be expected to do 
good execution against some of the smaller ships of 
other nations. The admiral also appears to be 
mixing up the ships the French have already got 
with those they hope to get in two or three years’ 
time. His complaint, however, of the compara- 
tively small sum of money annually expended on the 
Navy as compared with that expended on the Army, 
has a great deal of force, considering the great 
importance of the one to us as compared with that 
of the other. 

Some authorities think that the fact that Italy is 
possessing herself of several powerful vessels of the 
Italia and Duilo class, is in itself a powerful argu- 
ment why we should do the samc. They say we 
cannot afford to leave anything to chance, and it is 
impossible to tell beforehand what will be the effect 
of these monster ships in a naval engagement, and 
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tu become pozsessed of them ourselves is to place 
ourselves on the safe side. A single large and 
powerful ship, armed with the heaviest and best 
guns, and protected with thick armour, of great 
speed and manceuvring power, such as that con- 
templated at the Admiralty, and which afterwards 
gave place to the two ships of the Collingwood 
type, would doubtless represent a great concentrated 
force which might decide an action. While on the 
other hand it may be argued, that although such a 
ship in virtue of her large displacement might be pro- 
tected with armour capable of resisting the largest 
guns, yet she would be liable to be destroyed by 
the torpedo, and in such a case the loss would be very 
great ; whereas two ships of the Collingwood type, 
although not so well protected with armour, are 
much less likely to be both destroyed, and they 
will each carry one gun of the largest descrip- 
tion ; moreover they possess when acting together 
much greater manceuvring power, both for attack 
and defence, than can be possessed by any single 
ship. 








THE INDIAN PUBLIC WORKS 
DEPARTMENT. 

WE would draw the attention of all our readers 
who may be interested in Indian Public Works to 
two very important documents which have recently 
been made public, and which cannot fail to be of 
interest at a time when it is known that the claims 
of civil engineers serving in India to be placed on 
grounds of equality with other members of the 
Civil Service, are under consideration by Govern- 
ment, 

The first is a most careful and elaborate minute 
by Sir Andrew Clarke, R.E., K.C., M.G., &c., late 
public works member of the Governor General's 
Council, in which he reviews the history of the 
department, points out many of its defects; notices 
the ‘chronic discontent” among its officers; gives 
his opinion of ‘‘ the utter unsuitability of the exist- 
ing pension rules, framed to meet a state of things 
that has long since passed away ;” and as regards 
Royal Engineers, he says ‘‘the charge of the 
military works in India should be their first and 
special duty, as is the case in England. It should 
moreover be considered military obligation, so that 
an officer may be ordered to join that branch of the 
public works.” Writing of the pension rules of 
civil engineers and their proposed assimulation 
with those of the other covenanted servants of 
Government, he says, ‘‘ I have always failed to see 
the raison d‘étre for the invidious privileges claimed 
for the so-called Covenanted Civil Service. It will 
be a happy day when these distinctions have ceased 
to exist.” 

On the subject of the establishment of the Royal 
Indian Engineering College at Cooper’s Hill, Sir 
Andrew Clarke says, ‘‘ I must say I personally have 
never approved of a special civil engineering 
college in England for the supply of engineers to 
the Public Works Department, and I cannot find 
that the previous opinion of the Government of 
India was ever asked. ... I believed at the time 
that the establishment of the college was quite un- 
necessary, and this opinion was shared by the 
Council of the Institution of Civil Engineers,” 

This brings us to the second document to which 
we would draw attention, a return made to the House 
of Lords on the motion of Lord Belper, of annual 
expenditure and receipts of Cooper’s Hill College, 
with the number of students who entered the 
college and have been sent to India each year, 
dated 25th July, 1881. From it we find, page 8, 
that the total expenditure has been 317,219/., and 
the total receipts 149,680/., during the past ten 
years; we notice also that the receipts have gradu- 
ally decreased from 18,254/. in 1877-78 to 15,12]1., 
in 1$S0-81; so that there appears to be a balance 
of expenditure of 167,539/. in excess of the receipts, 
which latter appear to be annually diminishing. 

The number of students who have entered the 
college since its foundation is 450, of whom 299 
have gone to the Public Works Department of 
India. 

If we deduct 119,076/. originally spent on the 
college for its purchase, &c., we get 198,143/. as 
the annual expenditure for the past ten years, or 
say nearly 20,000/. a year, but to this sum we must 
add interest at 4 per cent. per annum on the 
capital account, which gives us a gross total of 
actual expenditure 198,143/. plus simple interest for 
ten years at 4 per cent. 47,630/., which equals 
245,773/. spent in producing 299 assistant engineers ; 





————_.. 





the total receipts of the college being only 149,680/. 
1t would appear that there is a deficit of 96,093/., or 
at the rate of say 321/. per head on each of the 
young men sent to India. We hope that these two 
documents will receive the attention they deserve, 
for they are both calculated to throw much light 
on a subject very important to many members of 
the profession, and which, as promised by Lord 
Hartington on the 12th July, 1881, is to be laid 
before Parliament, and to which we may have occa- 
sion to refer af some future time. 








THE IRON AND STEEL INSTITUTE. 


In our notice of last week we dealt with the 
proceedings of the Iron and Steel Institute during 
the first three days of its recent London meeting, 
and we have now only to speak of the excursion of 
the members to Newhaven and Brighton, which 
took place on Friday last, the 14th inst. On that 
day the members were conveyed to Newhaven by a 
special train leaving Victoria Station at 9 A.M., and 
arriving at Newhaven at 10.40 A.M., this train being 
provided by the Local Reception Committee, who 
had met with the cordial aid of the London, 
Brighton, and South Coast Railway Company. 
The train, which consisted of sixteen coaches, was 
taken down by one of Mr. Stroudley’s new express 
engines, the ‘‘ Stephenson,” with cylinders 17 in. by 
24in., and 6ft. Gin. single driving wheels, this 
engine, in spite of the exceptionally heavy gale 
which prevailed, bringing the train into Newhaven 
exactly to time. At Newhaven it had been intended 
that the visitors should witness the laying of one 
of the 100-ton bags of concrete of which the new 
breakwater is being composed, but the gale and 
very high sea which prevailed, rendered this utterly 
impracticable, In fact, so high was the wind that 
it was by no means easy to stand on the Newhaven 
station platform, and progress along the new jetties 
was a matter of considerable difficulty. Under the 
guidance of Mr. Bannister, however, the members 
were conducted to the building in which the mixing 
of the concrete is carried out, a series of revolving 
tubes delivering the materials in proper proportions 
into a mixing cylinder into which water is also 
admitted, this cylinder—which turns on an axis 
slightly inclined to the horizontal—overhanging the 
side of the wharf, and delivering the materials into 
the bag carried by a hopper barge. From this 
mixing machine a barge can receive its load of 100 
tons of concrete in twenty minutes. 

The new eastern jetty and concrete mixing plant 
having been inspected, the party returned to the 
Newhaven station, where a train awaited them, this 
train conveying them over the swing bridge which 
crosses the River Ouse (see plan on page 384 of our 
last number) to the breakwater, of which about 300 
yards have been finished. This breakwater is an 
exceedingly fine and interesting example of concrete 
construction, and the members had an opportunity 
of seeing it under conditions which amply proved 
its usefulness. As most of our readers are aware, 
the gale of Friday last was of an exceptionally 
severe character, and at the time of the visit to 
Newhaven the sea was breaking heavily over the 
outer end of the breakwater, while progress along 
the top of the finished part of the work was a 
matter of considerable difficulty, and not unattended 
with danger, the force of the wind being such that 
it was impossible to stand without holding on to the 
handrail. Stormy as it was, however, the visit to New- 
haven was one much enjoyed, anda sufficient exami- 
nation was made to show that the London, Brighton, 
and South Coast Railway Company and their engi- 
neer, Mr. F. D. Bannister, are to be congratulated 
on the works they are carrying out for the improve- 
ment of the harbour. Of the general nature of these 
works we gave some particulars last week, while of 
the details we must speak on a future occasion. 

From Newhaven the special train conveyed the 
members to Brighton, where they were first enter- 
tained at luncheon in the Dome, by the Local 





Reception Committee. Luncheon over, an adjourn- 
ment was made to the locomotive and carriage | 
works of the London, Brighton, and South Coast | 
Railway Company, where the visitors were received | 
by Mr. W. Stroudley and his assistants. We last 
week (vide page 375) spoke of the leading features 
of Mr. Stroudley’s practice, and we need not there- 
fore re-enter into these matters here. We may 
state, however, that Mr. Stroudley had arranged in | 
the yard of the works a series of engines repre- | 
senting the standard types of locomotives in use on | 
the Brighton line, while in each workshop sets of 





the standard details made iu that shop were ar.anged, 
these various details (as well as the engines) bear- 
ing placards giving the necessary information con- 
cerning them. Thanks to the trouble thus taken 
by Mr. Stroudley the visitors had ample opportuni- 
ties of examining in a short time the special featureg 
of locomotive practice at the Brighton shops. The 
workshops at Brighton adjoin the railway station, 
and while there many of the members had an 
opportunity of examining the Pullman car, lighted 
by Swan's electric lights, which had just come down 
from London in a special train. The Swan lights 
in the car are supplied with the required current 
from a set of Faure cells, and the experiment 
promises to be a very successful one, the light 
being brilliant and steady. The Brighton company 
intend next month to run an entire train of Pullman 
cars fitted with this light. 

The Brighton Aquarium Company had kindly 
thrown open the Aquarium to the members of the 
Iron and Steel Institute, and it was visited by 
many after the railway works had been examined, 
while finally a special train at 7.10 P.M. brought 
back to London those members who desired to 
return to town that evening. Thus was brought to 
a conclusion a very successful meeting, which will 
we trust be pleasantly remembered by those who 
took part in it. 


THE ASSOCIATED ITRON-MOULDERS OF 
SCOTLAND. 

Tue accounts of the above-named society for 
the past year, ending January 8th, 1881, are pub- 
lished. The society is divided into eighteen dis- 
tricts, embracing the whole of Scotland, its central 
office being in Glasgow. These several districts are 
composed of various branches or shops, the num- 
bers belonging to each being given in the returns. 
The total number of members in benefit at the 
date of the return was 4664, of those 3633 were in 
employment, 414 were idle, 104 were on superan- 
nuation allowance, and 5V9 on the retired list. 

The net income for the year was 17,549/. 2s. 9d. 
This amount was contributed as follows: Dues— 
that is ordinary contributions—11,927/. 1s. 6d. ; 
levies, 2337/. 6s. 6d. ; loans, 1720/. 6s. 6d. ; miscel- 
laneous and moneys repaid, 887/. 16s. 4d. ; entrance 
fees, rules, &c., 382/. 11s. 1d. ; emigration benefit 
returned, 29/. 4s. ld.; bank interest, 203/. 6s. ‘1d. ; 
fines, 40/. 1s. 10d. ; sundries, 21/7. 3s. 3d. 

The gross total expenditure for the year was 
12,7031. 12s. 7d.; the various items of this amount 
were as follows : Out-of-work, holiday, and suspen- 
sion benefit, 7571/. 2s. 6d. ; superannuation allow- 
ance, 1722/. 7s. 2d. ; funeral and accident benefit, 
1595/. ; advanced to members seeking employment, 
128/. 9s. 4d. ; salariesand delegations, 833/. Us. 11d.; 
printing, stationery, postage, and rent, 687/. 13s. 2d.; 
miscellaneous, 165/. 19s. 6d. There is no sick 
benefit in connexion with this association; and 
accident benefit is included with funeral expenses. 

Commenting on the cost of management, the 
report calls attention to the fact that the entire 
cost of central management amounts to Is. 10}d. 
per member, or a trifle under 10 per cent. per 
annum. If, however, the gross expenditure on 
account of management be taken, inclusive of all 
such outlay by the whole of the eighteen districts 
and the central council combined, then the costs 
amount to 5s. 93d. per member for the entire year, 
or about 29 per cent. of the total income of the 
society. The attention of the members is specially 
called to this item of expenditure, and they are 
advised to compare the outlay of one district with 
another, for the purpose of seeing where particular 
items can be reduced and the entire outlay cut 
down. 

With the view of enabling them to do this a 
table is given furnishing an abstract of working 
expenses, and the cost per member in each of the 
eighteen districts, for the year. From this state- 
ment it appears that in the northern district the 
cost is 2s. 93d. per member ; and in the north-west 
district 2s. 104d., both being considerably under 
15 per cent. ; while in the Alloa district the cost 
per member amounts to 4s. 4d., in Edinburgh 
to 6s. 104d., and in Dunfermline to 6s. 2d. ; showing 
an average outlay for working expenses in these 
three districts of something like 37 per cent. The 
careful Scottish qualities seem at default here, par- 
ticularly considering the bad times the society has 
had to encounter. 

The funeral claims for the year included those 
for 16 members, and 20 for members’ wives ; 
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making a total removed by death of 36—amount 
paid 625. One of the deceased was a superannuated 
member who, having been on the funds for 134 
weeks at 7s. per week, had received, at the date of 
his death, in this benefit alone, 46/. 18s. ; funeral 
allowance 20/.—total 68/. 18s. ; an amount equal to 
24 years’ contributions, levies included. 

~ ‘he balance in hand at the end of the financial 
at the close of the previous 
year it was 4820/. Los. lid. ; showing an increase 
of 4845/7. 10s. 2d. on the year. The number of 
members also show a net increase of 145. As an 
evidence of the terrible strain on the society’s 
funds, it may be stated that the expenditure which 
stood at 43#2/. 14s. in 1872, rose to 8520/. 5s. 6d. 
in 1874, and it bounded at one leap from 13,514/. 
1Zs, Sd., in 1878, to 19,530/. Os. Sd., in 1879; reach- 
ing a total in 1880 of 21,460/. 5s. 11d. In two 
years alone— 1878 and 187)—no less than 20, 3540. 
lls. 3d. was expended on out-of-work benefit— 
exclusive of superannuation allowance, funeral 
expenses, and trade benefits, and all other expendi- 
ture. Some branches of trade suffered terribly in 
Scotland during the depression, the iron trades 
coming in for a large share of suffering. 

The report gives a tabulated statement showing 
the net yearly income, gross expenditure, balance 
ip hand, and number of financial members of the 
association, for each of the ten years, January 21, 
1871, to January 8, 1881. For greater convenience 


year was 9666/. Gs. 1d. ; 











of reference the figuies there given may be 
arranged as follows: 
Year Members Balance in Net Income Total Incume 
ending | at Date H«nd from each Year. d Balance 
January. | * ’revious Year. ; a. ae See: 
£ a <@ £ se. d. d 
1872 2861 376110 G 1230018 8 2 
1873 3253 10856 17 9% 8917 1 5 2 
1874 3415 0 2 
1875 4127 +) 8 
1876 4546 7 9 
1877 4604 5 2 
1878 } 4629 0 1 
1879 4754 8 1 
1880 4519 11 6 
1881 4664 9 8 
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The gross expenditure for each of the above 
financial years at the same dates, was as follows : 
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Superannua 




















fet tion and Funeral Working 

We kc Cash Benefits and Expenses | Totals for 
Benefit. &e Advanced to Accident and Miscel-| each Year. 

bigs i Poor Allowance Janeous. | 

Members 
d. z£ s. d £ 8, d a} £ s. d. 

728 0 7 777 18 9 905 0 O 1; 6.205 11 6 
1,684 8 745 2 9 720 0 0 7} 4.382 14 0 
2407 0 0 757 18 6 S419 ¢ 26 4; 741412 2 
6271 8 8 840 5 9 10900 0 0 , 1} 8420 5 6 
7,127 9 8) 112613 6 1,430 0 O 2,272 12 Of 11,.95615 2 
8,239 611) 1,224 4 9 1,285 0 0 1,683 1 6] 12.451 13 2 
8.25417 3) 1,358 12 4 1.985 0 0 1,916 3 1] 13451412 8 
13.765 211; 1.421 1 4 1,760 0 © 2584 5 2) 19530 9 5 
16589 8 4 27911 4 1,750 0 0 1,950 6 3) 21.469 5 11 
7.571 2 6 185016 6 1595 0 O 1,686 13 7 12,703 12 7 
70,638 0 6 12.282 5 13.414 19 6 20,794 6 8/117,129 12 0 

It will be seen that of the total expenditure 
for the ten years—117,129/. 12s—no less than 


70,6387. Os. 6d. went in one benefit alone, namely, 
out-of-work benefit. And even this total scarcely 
represents adequately the full amount so expended. 
Out of the balance remaining, 12,282/. 5s. 5d. was 
paid away as superannuation allowance and cash 
advances to poor members ; and 15,414/. 19s. 6d. 
for funerals and accidents; making a total for 
benevolent purposes alone of 96,355/. 5s. 5d. 
These facts speak for themselves, the whole being 
accomplished by a small band of men, under 5000 
strong. 

Under the head of superannuation allowance and 
cash advances to poor members—date, 1879—it 
will be observed that the amount vastly increased. 
The reason of this augmented expenditure was the 
serious depression in trade, intensified by the 
failure of the Glasgow Bank, and other failures 
consequent thereupon. During the winter 1879-80, 
in addition to the full benefit for the entire term 
provided for in the rules, extra allowance and 
relief was given in cash to the extent of 527/. 13s. 4d. 
At a time when the charities of Glasgow were 
taxed to their utmost limit, this society was equal 
to the occasion, and relieved the distress of the 
whole of its own memters. 

The sums put down under the head of working 
expenses and miscellaneous require a word of 


explanation ; in it are included sundry small loans 
repaid, and items of cash returned; properly 
speaking these do not form part of the working 
expenses, but they are placed under this head to 
avoid an additional column. The actual working 
expenses were: Salaries and delegations, &c., 
76621. 1s. 3d. ; printing, stationery, postages, rents, 
&e., 4366/. 7s. ; total, 12,028/. 8s. 3d., and for mis- 
cellaneous, 8765/. 18s. 3d. 

This society completed the fiftieth year of its 
existence in March last, and the members cele- 
brated its jubilee by social gatherings in each of 
the eighteen districts on the same day. In Glasgow 
the whole of the six committees, together with the 
executive, combined to make one united demonstra- 
tion on the occasion. 








iHE ELECTRIC LIGHTING OF THE 
GRAND OPERA AT PARIS. 

One of the most interesting trials of the appli- 
cability of the various systems of electric lighting to 
the illumination of theatres and large interiors, has 
this week commenced in Paris, by the electrical 
illumination of the Grand Opera House. Seven dif- 
ferent systems simultaneously are working in various 
parts of the building, three of which derive their 
light from the electric arc, three are systems of in- 
candescence, and one occupies an intermediate 
position between the two. The arc systems are 
represented by the Brush, which illuminates the 
grand staircase; the Jaspar, by which the buffet 
is lighted; and the Jablochkoff, which illumi- 
nates the loggia of the grand facade, and also the 
inside of the cupola. Incandescence systems are 
represented by the Swan system, which is adapted 
to the great central chandelier of the salle or audi- 
torium, and by a row of Swan lamps in front of the 
stage in the place of the footlights. The Edison 
incandescence system illuminates the grand foyer or 
salon, and the Maxim system is applied to the 
lighting of the two little ante-rooms, which are 
situated one at each end of thefoyer. ‘The Werder- 
mann system, which is both an arc and an incan- 
descence light, is installed in the rotonde des 
abonnés, or subscribers, room. We propose now to 
describe, in the order in which we have referred to 
them above, the various installations which together 
will, during the next four weeks at least, render the 
Grand Opera at Paris a centre of special attraction. 

Brusu.* 

The grand staircase, which is acknowledged to 
be the most striking feature of the Paris Opera 
House, with its magnificent marble steps and onyx 
balustrade, with its gorgeous decorations and painted 
cvilings, is illumivated by thirty Brush lamps of the 
double carbon form (described in our issue of 
January 28th last), each being enclosed in a globe 
of frosted glass by which the light is softened and 
distributed. These lamps are distributed as follows: 
Near the ceiling and under each of the twelve 
arches forming the upper arcading is fixed a lamp. 
A second set of twelve is on the next tier, each lamp 
being attached to the top of one of the twelve gas 
candelabra which illuminate the principal gallery. 
Below these again are six more lamps, each being 
suspended below the brackets on which six of the 
candelabra are supported, ‘This set of thirty Brush 
lamps completes the lighting of the staircase itself, 
but the vestibule or corridor which separates the 
principal entrance from the staircase is illuminated by 
a further set of six lamps, while the lower staircase 
leading down to the subscribers’ salon is lighted 
by two more lamps, making for the whole brush 
installation a total of thirty-eight lamps of which 
the following is a summary of their distribution : 


Around upper arcading 12 
‘i principal gallery ai seh 12 
Illuminating the ground flour... ni ove 6 
In the vestibule ... on sche - 6 
Illuminating lower staircase ... 2 
38 


The effect of the thirty arc lights above the stair- 
case is extremely beautiful and effective, and it is 
probable that at no period since the Opera was 
finished have the fine decorative frescoes by Baudry, 
and the ornamentation of the upper portion, been 
so well seen as they are now under the splendid 
illumination of the electric light. 

What however constitutes the special feature of 
interest in the Brush installation at the Opera, is 
the fact that the whole of the thirty-eight arc lamps 
are driven in series in one circuit from a single 


* See ENGINEERING vol. xxxi., pages 55, 83, and 123. 











forty-light machine, such as we described in our 
last volume. What is perhaps of still greater interest, 
is that the machine which produces the currents 
is fixed in the Palais de l’Industrie, forming part of 
the exhibit of the Anglo-American Electric Light 
Corporation, the electric current being conveyel 
through a circuit of three miles and a half by a 
cable laid between the Exhibition and the Opera, 
following a somewhat circuitous route through the 
sewers, The cable is composed of a number of 
fine copper wires covered first with gutta-percha, 
then with prepared tape, and lastly covered with 
lead, is extremely flexible and easily handled, 
for the lead covering almost eliminates its elasticity, 
and it can consequently be laid so as to follow any 
desired course around mouldings and projections, 
a few light blows from a mallet moulding it to any 
desired form from which it has no tendency to 
deviate. ‘The route taken by the cable is as follows: 
Starting from the positive terminal of the machine 
at the south side of the building, it is carried over- 
head across the nave, passing out of one of the 
windows on the north side; thence it is carried 
across the Champs Elysées on five poles, dipping 
down into the sewers on the north side near the 
Elysée Palace. It then follows the sewers by the 
following route: Rue de l’Elysée, Rue du Fau- 
bourg St. Honoré to the Rue Royal, turning to the 
left below the Rue Royal to the Place de Ja Madelein, 
along and underneath the Rue Bas du Rempait, 
which is really part of the Boulevart de la Madeleine, 
and Boulevart des Capucines to the Place de l'Opéra, 
entering the basement of the Opera by one of the 
small branch sewers leading into the mains. From 
the basement the conductor is led up to the staircase 
to the thirty-eight lamps, through which the current 
passes in series, and from the staircase the cable is 
led back by the same route to the negative terminal 
of the machine in the Palais de l' Industrie, This long 
route was selected in order to avoid as far as pos- 
sible conveying such strong currents as are required 
for electric illumination near and parallel to the 
subterranean wires which form the telegraphic 
system of Paris, it being feared by the authorities 
of the Ministére des Postes et des Telegraphes that 
injurious effects might occur to the telegraph service 
on account of induction. So circuitous a route adds 
of course very considerably to the cost of the instal- 
lation, but it demonstrates the special applicability 
of the Brush system to installations where it is 
important or convenient to have the motive power 
and generator at a considerable distance from the 
place to be illuminated. 

The Brush installation was the first to be ready, 
as, beyond the laying of the conductors, the only 
work vf installation was the fixing and adjusting of 
the lamps, and on the occasion of the splendid 
gala reception at the Opera on Saturday last the 
Brush lamps were in full action, and throughout 
the evening burnt with great brilliancy and regu- 
larity. It 1s not, of course, pretended that the 
commercial form of Brush lamp as supplied to 
factories and adopted for street lighting can lend 
itself to so ornate a building as the interior of the 
Paris Opera, but there is nothing in the principle 
of the Brush lamp to prevent it being adapted 
to almost any decorative design, the present instal- 
lation being intended solely as an experiment of 
lighting, and the unsightly form of the Brush lamp, 
which has been designed for factory use only, must 
be looked upon merely has a temporary element of 
the installation. 

The Compaguie Générale d’Electricité naturally 
plays a considerable part in lighting the Opera, as 
it has for a long while past rendered its assistance in 
all the experiments in this direction made by M. 
Garnier. It possesses moreover a considerable 
plant in the basement of the building, employed in 
lighting the Place de Opéra, The company has 
ou a previous occasion (that of the féte given by 
the press for the benetit of the sufferers at the 
Szegeddin inundation) lighted the grand staircase 
with the Jablochkoff candles; and other parts of 
the building have been lighted by the same system 
under the direction of M. Garnier, who is always 
naturally anxious to heighten the effect of his chef- 
d‘ceuvre, and to protect the magnificent paintings 
of Baudry from the deleterious emanations of gas. 
The Werdermann system has also been tried on the 
14 of July last, on the occasion of the gratuitous 
opening of the Opera to the public, whe» the 
coronet of globes surrounding the cornice of the 
dome was lighted with Jablochkoff candles. 

On the present occasion the Compagnie Générale 
has the following installations besides the exterior 
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lighting: 16 Werdermann lamps in the subscribers’ 
gallery ; 16 Jablochkoff candles in the loggia; 72 
of the same in the auditorium, and four Jaspar 
regulators in the buffet. 


WERDERMANN,* 


The subscribers’ gallery is a circular room, 
with a low ceiling generally lit by 20 gas jets 
spaced around the wall. ‘These have been re- 
placed by 16 Werdermann lamps in a crystal 
chandelier suspended from the centre of the ceiling. 
These lamps judiciously shaded, form round the 
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chandelier one circle of ten globes, above a lower 
row of five, and one pendent globe beneath. The 
arrangement is roughly indicated by the annexed 
sketch; the effect is admirable, the colour and dif- 
fusion of the light leaving nothing to be desired. 
Each lamp is about 240 candles, 


J ABLOCHKOFF. 

The sixteen Jablochkoff candles in the loggia 
are placed in pairs in opal globes carried by the 
gas bracket on the arches of the facade in such 
a manner that the observer on the Place de 
Y Opéra does not see the lamps, but only the brilliant 
illumination produced by them, which throws into 
strong relief all the architectural features of that 
part of the building. The upper cornice of the 
auditorium, where it supports the dome, is supplied 
with a row of opal globes, in each of which a gas jet 
usually burns on gala nights. Each of these gas 
jets is replaced by a Jablochkoff candle with three- 
millimetre carbons, giving an intensity equal to 
thirty gas burners. ‘The increased brilliancy of the 
light may therefore be easily imagined. 


JASPAR. 


The same company, who has recently acquired 
in France the patent rights of the Jaspar system, 
has placed four great lamps of this design in 
the buffet. The light is very steady, brilliant, 
and at the same time very soft. Each lamp gives 
an illumination equal to 2400 candles. Unfor- 
tunately the apparatus (see sketch), which is very 
suitable for a workshop, is not graceful, and 
adapts itself ill to the general decorative effects. It 
consists of a great circular reflector about 6 ft. 6 in. 
in diameter, from which is suspended the lantern 
containing the regulator ; the lantern is opaque, and 
the illumination is effected entirely by reflection. 





We may now see how the Gramme machines, 
solely employed by the Compagnie Générale for all 
their lamps, are arranged in the basement of the 
Opera. In the large chamber beneath the entrance 
is a Calla portable engine of 25 horse power, used 
for lighting the Place de Opéra, to this are added 
for the present requirements, a six-horse vertical 





* See ENGINEERING, vol. xxvii., page 502. 





engine by Hermann Lachapelle, which supplies 
four of the Jaspar lamps; a 20-horse portable by 
Weyher and Richemond feeding the sixteen Werder- 
mann and the other two Jaspars. The 72 Jabloch- 
koff candles in the dome are in connexion with 
another portable engine by Weyherand Richemond 
of 35 horse power. Finally the eight double Jab- 
lochkoff lamps in the loggia receive their current 
from the adjacent installation of the Grand Hotel. 

We now come to speak of the incandescence 
systems by which the Opera is lighted, and which 
for certain purposes are especially well suited for 
such installations, 

Sway. 

To Mr. Swan, of Newcastle, has been intrusted 
what must be acknowledged to be the most impor- 
tant lighting installation at the Paris Opera, for it 
is by the Swan light that both the auditorium and 
the stage will be lighted, and these two together 
constitute the Opera House, all the other parts being, 
after all, but accessories. As we have so recently 
referred to the incandescence lamp of Mr. Swan, 
which we were the first to describe a year ago,* we 
need not here again refer to its principle of con- 
struction beyond reminding our readers that its 
special form, small size, and elegant appearance— 
qualities which it shares with all the other incan- 
descence systems—render it especially applicable to 
the illumination of chandeliers and other decorative 
installations. 

The Swan lamps will be in two sets, one attached 
to the great central chandelier of the auditorium or 
salle du théatre, and another on the stage in front 
of the footlights; it is probable however that others 
will be added later on for the illumination of the 
scenery and other parts of the stage. On the chan- 
delier are fixed 600 Swan lamps, of about twenty- 
candle power each, arranged in three circuits of 
200 lamps each, and each circuit having a separate 
machine to itself. The coupling up of the lamps is 
very interesting and ingenious, and is due to Mr. 
Henry Edmunds, one of the proprietors of the Swan 
patents, and under whose personal direction the 
whole of the Opera installation has been carried out. 
By this arrangement, the lamps on each circuit are 
arranged in 100 pairs, each pair being connected 
in series, but forming a bridge or shunt between 
the two leading wires connected respectively with 
the terminals of the machine. If this were the whole 
arrangement there would be nothing especially new 
in it, andit would be liable to the disadvantage that 
if any one lamp were to break down its companion 
lamp with which it is joined in series would be 
extinguished at the same time. Toavoid this, and at 
the same time to render the distribution of the 
electric currents, and therefore of the illumination, 
more uniform, Mr. Edmunds hit upon the very 
ingenious plan, illustrated in the annexed diagram, 
of laying between the two parallel conductors, 





and will have an average luminous intensity of 
about 4000 candles. 

Each set of two hundred lamps derives its current 
from a Siemens alternating-current machine of the 
size known as W', making 650 revolutions per 
minute, fixed in a temporary shed erected on 
the north-west corner of the building, and abut- 
ting on the Rue Scribe, the field magnets being 
excited by a small upright Siemens machine of 
the size known as D*. ‘The whole of this installa- 
tion will be driven by three of Messrs. Wallis 
and Steevens’s semi-portable engines, collectively of 
75 horse power. A special feature connected with 
these engines is the governor gear, the governor 
being driven by a belt passing over two cone 
pulleys, and by means of a fork actuated by a 
screw, the speed of the governor, and therefore of 
engine, can be set to any desired speed within a 
certain range ; and those accustomed to the installa- 
tion of electric lighting will fully appreciate the 
value and convenience of this ingenious acces- 
sory. The incandescence system of lighting is 
especially = one to the illumination of theatres 
and other places where scenic effects have to be pro. 
duced, and where the lights both in the auditorium 
and on the stage have to be turned up or down in 
accordance with the effects desired to be produced. 
To meet this requirement Mr. Edmunds has 
applied to the switches by which the lights are con- 
trolled, a series of variable resistances consisting of 
frames containing spirals of iron wire. Each switch 
is provided with four of these resistance frames, and 
by switching the current through one, two, three, 
or four together, five different intensities of the light 
can be insured, or they can be extinguished alto- 
gether and immediately relighted when required. 
The value of this facility for theatrical installations 
is obvious; in fact the control of the illumination 
within a theatre is absolutely essential, and it is 
difficult to imagine any arrangement by which elec. 
tric lighting on the are system can be applied to such 
installation. ‘The throwing in of resistances into 
the circuit is of course wasteful of energy, but the 
present arrangement is only a temporary oue, and 
should an electric system be permanently applied 
other means will be adopted for varying the intensity 
of the light. 

EpIson. 

To the representative of the Edison incandescence 
system has been entrusted the illumination of the 
grand foyer or saloon, which is probably the most 
beautiful feature of M. Garnier’s building, ‘This 
well-proportioned and elaborately decorated saloon 
is illuminated by ten chandeliers suspended from 
the ceiling, each carrying forty-eight Edison lamps 
of the smaller size known as half lamps, possessing 
half the resistance, and giving half the light of 
those known as the whole lamps. The half lamps 
have a luminous intensity of about eight candles 





A and B a third and independent wire C, making jeach. At each corner of the room are two candelabra, 


connexion 


pair are connected together. On reference to this 


along its length with each of the |each supporting nineteen more lights of the same 
short junction wires by which the lamps in each | 


|size and description as those on the suspended 
|chandeliers, so the room when all the lights are at 


diagram it will be seen that, while under ordinary | work will be illuminated by 632 Edison lamps dis- 


circumstances the lamps may be regarded as being | tributed in the way we have pointed out. 


These 


connected in pairs forming so many shunts between | 632 lights are arranged in pairs, each pair of lamps 
the two wires A and B, the destruction of any | (coupled to one another in series) being worked in 
one lamp does not cut off the current from its fellow, parallel circuit, that is to say, each pair of lamps 
because the current has as many other passages | forms a bridge or shunt between the two conductors 


open to it as there are other lamps in action. 


The | leading from the engine-house, and therefore each 


arrangement of the lamps onthe chandelier at the | pair added, reduces the resistance of the external 


Opera is exactly on this plan, the only difference 
being that the conductors of each circuit are 
arranged in three rings, 











There are three of these circuits on the chande- 
lier, each embracing 200 lamps, and having an 
aggregate luminous intensity of 12,000 candles, 
taking the lamps at 20 candles each as a moderate 
average. ‘Ihis will replace 750 gas lamps which 
usually illuminate the great chandelier. The stage 
lights will at first consist of another set of 200 
lamps coupled up on the plan we have just described, 


* See ENGINEERING vol. xxx., page 376. 
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circuit as in the Swan installation. 

The electric current by which these lamps are 
worked, is supplied by seven Edison machines 
working in a temporary shed erected within the 
enclosure on the west side of the building and oppo- 
site the back of the Grand Hotel. These generators 
are of the form and size known as Edison's sixty- 
light machine, that is to say that when working at 
their full normal speed they maintain at their 
highest economical efficiency 60 ‘“ whole lamps”, 
or 120 “ halflamps.” Of these seven machines, one 
working as a dynamo machine is set apart for 
exciting the field magnets of the other six, which 
thus may be looked upon as magneto-electric 
machines, The six lighting machines are connected 
to the exciting machine in parallel circuit, that is to 
say, aseparate pair of wires leads from the terminals 
of the excitor to the magnet coils of each of the 
lighting machines; each of the latter feeds into 
the main circuit, so that the machines are disposed 
with respect to the conductors at one end, in pre- 
cisely the same manner as are the pairs of lamps 
burning at the other end, and this method of 
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arrangement is one of the special distinctive features 
of the Edison system. 

All the machines are driven at a speed of 1250 
revolutions per minute by a 25-horse power Robey 
semi-portable engine, but of course capable of work- 
ing to much higher power, each machine absorbing, 
we are told, about seven horse power, showing an 
efficiency in lighting of about eight ‘* whole lamps,” 
;¢., of 16-candle power each per horse power, Mr. 
Batchelor, who is one of the representatives of Mr, 
Edison at the Exbibition, informs us however that 
Mr. Edison has lately so far improved the carbons of 
his lamps, that he is able to work eighteen ‘half 
lamps,” or rather over nine “ whole lamps” per horse 
power. . = 

The average resistance of the Edison “ whole 
lights” is, when at their normal incandescence, 
135 ohms, that of the ‘half lights” being 674, so 
that the whole resistance of the 632 ‘half lamps,” 
connected up as they are, is the same as that of 316 
135 ohms _ 

316 
45 ohm, so that the lamps in the Edison installa- 
tion offer a resistance altogether of rather less than 
half an ohm. 


‘s whole lamps” in parallel circuit, that is 


MAxIM. 


The Maxim system of lighting by incandescence 
js applied to the two little ante-rooms, one at each 
end of the grand foyer, in which the Edison lamps 
are placed, In each of these little rooms are two 
candelabra, each supporting nineteen Maxim lights, 
or seventy-six in the whole installation. These 
seventy-six lamps are supplied with their electric 
currents by two Maxim machines and one regulat- 
ing excitor, such as we described in our last volume,* 
the apparatus being driven by two 10-horse power 
engines by Messrs. Garrett, of Saxmundham, ina 
temporary shed erected against the western rotunda 
or transept of the Opera House. 

‘The various installations are far from being com- 
pleted, but in a few days all the lights of each 
installation will beat work. On the occasion of the 
great gala given at the Opera on Saturday last to 
the Electrical Congress and electricians by the 
Ministere des Postes et des ‘Telegraphes, the only 
system at work was the Brush, which illuminated 
the grand staircase with remarkably fine effect. There 
was, it is true, an apology for a light being pro- 
duced by the Maxim lamps, but only to show the 
vastly superior illuminating power of the ordinary 
gas lamps. ‘This was not, however, the Maxim 
system, for no Maxim machines were running, the | 
light being produced by a very insufficient number | 
of Faure accumulators, and the desire to light up | 


before the installation was complete, in order to | 
be before rival incandescence systems, whose repre- 
sentatives were sensible enough to complete their 
arrangements before exhibition, ended in what was 
nothing less than a failure. When, however, the 


Maxim lights were fully working, as they were on | 


Tuesday night, a very much better result was pro- 
duced. 


THE LARGE EDISON DYNAMO- ELEC- 
TRICAL MACHINE AT THE PARIS 
KXHIBITION OF ELECTRICITY. 


Arrern a number of delays the long looked for 
great electrical machine from Menlo Park has arrived 
and been fixed in its place in the Palais de l'Indus- 
trie, and it is expected that in a very few days it 
will be seen at work.” This apparatus, which we 
illustrate on page 409 of our present issue, is 
undoubtedly the largest dynamo-electrical machine 
that has ever been constructed, and it is similar in 
construction to the machines with which it is pro- 
posed to illuminate a certain district of the city of 
New York, and for which installation we are informed 
underground conductors are being laid for convey- 
ing the currents from the central driving station, to 
the various houses and warehouses who may even- 
tually adopt the light. 

The complete apparatus comprises a horizontal 
steam engine of 125 horse power, and a dynamo- 
electric machine of enormous size, the whole being 
attached to one bedplate so as to constitute one 
machine. Some idea of its size may be gathered 
from the fact that the whole apparatus weighs no 
less than |7 tons, of which 10 tors belong to the 
field magnets alone, and the rotating armature weighs 
upwards of 2} tons. The shaft of the engine is 
co-axial with that of the machine, the two being 
coupled together by a pair of pin discs and a dra; 
link between them. Ly this arrangement, as in 


# See ENGINEERING, Vol. xxxi., p. 618. 














that adopted by Brotherhood, all driving belts are 
dispensed with, and the sudden cessation of the light 
through the slipping off of a belt is avoided. The 
engine is fitted with a very symmetrical governor 
in external form similar to a flywheel, on the main 
shaft, so as to offer but little beating resistance to 
the air, and acting immediately on the eccentric 
increasing or diminishing its ‘* throw” or eccentricity, 
and thus controlling the engine by varying the 
length of traverse of the slide valve. 

‘The dynamo-electric machine is identical in 
principle with the smaller machines of the same 
inventor, but besides its colossal s‘ze it bas several 
distinctive features of construction. ‘lhe magnetic 
field is produced by eight very long cylindrical 
electro-magnets (about 8 ft. long) fixed in a hori- 
zoutal position, the coils of which form a shunt or 
derived circuit to the principal circuit of the machine. 
Of these field magnets three are attached to the 
lower pole-piece, while five are fixed above them to 
the upper pole-piece. From this construction it is 
obvious that the machine must be regarded, to a 
great extent, as an experimental apparatus, for the 
two extra upper magnets have evidently been added 
after the machine was constructed, probably on 
account of the six magnets not producing as strong 
a magnetic field as they were expected todo. The 
unequal distribution of the field magnets with 
respect to the neutral plane in the magnetic field, 
cannot but tend to produce an unsymmetrical dis- 
position of the lines of force within the field, and we 
can hardly think such a form of construction will be 
repeated in future machines, 

Another point that must strike electricians as 
|extraordinary, is the great length of the field 
magnets, which are covered with insulated wire 
from end to end. We understand that it is claimed 
for these long electro-magnets that they confer on 
the machine greater economy in working, and that 
by their use copper is saved in the construction of 
the machine at the expense of iron, but we are 
inclined to think that but very little magnetism is 
| added to the magnetic field by the magnetisation of 
|that half length of the magnets, which is more 
|remote from the pole-pieces, and certainly not suffi- 
| cient in inductive effect on the armature to compen- 

sate for the greatly increased quantity of wire 
| necessary for their construction, 

| The armature of Mr. Edison’s machine is certainly 
|the most interesting and ingeniously const: ucted 
| portion of the apparatus. In principle it belongs 
to the Siemens direct-current type, but the connect- 
ing up is very different and more nearly resembles 
that of the Gramme machive. The armature is of 
cylindrical form and revolves at a speed of 350 
revolutions per minute in a hollow cylinder formed 
| by the interior surfaces of the two massive pole- 
|pleces to which the magnets are attached, ‘There 
is no wire used in its construction, the inductive 
portion of the armature being built up of a number 
of straight copper bars or prisms of trapezoidal cross 
|sections fixed longitudinally around the circumfe- 
| rence of the laminated iron cylindrical core and insu- 
| lated from one another by prepared brown paper. At 
|each end of the armature and strung over the central 
| shaft are a number of flat copper discs or washers, 
there being as many of these discs as there are bars 
| on the armature, and they likewise are carefully insu- 
lated from one another. Each copper disc is 
‘connected at its edge to one end of one of the 
|induction bars, and the corresponding and dia- 
metrically opposite bar on the armature is connected 
to the same disc at a point diametrically opposite to 
the junction of the first bar. This latter is con- 
nected in a similar manner to the edge of one of the 
discs at the opposite end of the armature, and this 
disc is connected to the end of the bar which is next 
to the bar which we originally started with; the 
opposite end of the third bar is attached to a fresh 
disc at theend of the armature, and so on until all the 
bars have been included in one continuous electrical 
circuit. It will thus be seen that, electrically speak- 
ing, the iron core is coiled with a metallic con- 
ductor, a current transmitted to it passing up one 
bar across a disc to the opposite side, down the 
opposite bar across a disc at the other end, and up 
the contiguous bar to that in which it commenced. 
By this simple arrangement the resistance of the 
armature, and especially of the inactive portion of 
it at the ends, is reduced to the lowest possible 
amount, and that awkward complication of wires 
involved in the wire armatures on the Siemens 
principle is avoided. In consequence of the fact 
tbat each succeeding bar is connected to the disc 
next in order to that to which the previous bar was 











attached, it follows that the line of junctions between 
the bars and the discs has at both ends a helical 
path. The bars are tll, however, of precizely the 
same length, those that project most at one end 
doing so less at the other. In the machine we are 
describing there are 138 of these bars, and as many 
conducting dises, the bars being about 3 ft. ( in. long, 
of which length about 3 ft. 3 in. lies within the m g- 
netic field. 

On the end of the shaft furthest from the engine 
is a cylindrical commutator of the Gramme and 
Siemens type, being made up of 138 insulated 
copper sectors, which are respectively connected to 
the copper discs, and against which the collecting 
brushes are pressed by means of their elasticity, 
the pressure and position being regulated by adjust- 
ing spindles worked with worm and wormwhlice!s. 
The commutator cylinder is about 9 in. lung, and 
there are two broad collecting brushes, each made 
up of eight separate bundles. 

It is stated that the electromotive force of this 
machine at a speed of 350 revolutions per mixute, is 
103 volts, and it is intended to supply the current to 
2000 “ half lights,” or 1000 * whole lights,” which 
will be distributed as follows: Over the grand :tair- 
case at the north central entrance to the Exhibiticn 
will be suspended ten horizontal frames of wood, 
across each of which is stretched a trellis of wir:s, 
to which are suspended the lamps. There will be 
25 lamps on each frame, or 250 in all, and in 
addition to these the staircase will be illuminated by 
148 lights attached to the central chandelier, making 
a total of 398 whole lamps. 

There will be a further number of 200 lanps 
working in the room devoted to the Edison ¢xhivits, 
and a number of other lights will be illuminated 
wit) the same current in various parts of the 
building. 

The conductors are solid rods of copper 
segmental in cross section, and embedded iu a 
resinous material enclosed in iron gis tubirg, 
which is laid across the Exhibition below the soil; 
these conductors are of the form ard size employed 
in the large main conductors which wili form 
part of the Edison installation in New York. 

The resistance of the armature of the machine 
is almost inconsiderable, being only .00S of an ohm., 
while that of the magnet coils which form a derived 
circuit to that of the armature is 30 ohms, and it is 
calculated that the resistance of the external circuit 
when all the lamps are at work will be about .32 of 
an ohm, or forty times that of the armature. 

It will be interesting to see how these figures will 
be verified in actual working in the Exhibition. 
We have no doubt that some very valuable measure- 
ments will be made of this uvique and interesting 
apparatus, the results of which we shall await with 
much interest. 








NOTES. 
Tue Transport or Frozen Fisu. 

THERE is now lying in the West India Docks the 
sieam yacht Diana, which has just solved an 
interesting question with regard to the importation 
of salmon. The vessel belongs to the Hudson’s Bay 
Company, and has been fitted up by the Bell-Cole- 
man Mechanical Refrigeration Company of Glasgow 
with one of their patent dry-air refrigerators, 
designed by Mr. I. I. Coleman. The hold is made 
air-tight, is lined with a non-conducting lining, 
and contains about 35 tons weight of fish, which 
have been kept at a temperature of about 20 deg. 
or 22 deg. Fahr. throughout the voyage from the 
Hudson’s Bay Settlements. The fish were caught at 
the rate of about three tons daily, and placed in 
the cold air chamber immediately as they arrived 
alongside the ship. On opening the hold in London 
the salmon were found in as good condition as 
when taken out of the water. The flesh is declared 
quite firm and of excellent colour. We understand 
that the refrigerating engine to which this result is 
due has not given the slightest trouble throughout 
the voyage or freezing operations at the other end. 


Tue Scorcu Fisuery Boarp. 

If any corroboration were needed of our previously 
expressed opinion of the necessity for the reform 
or abolition of the Scotch Fishery Board it has 
been supplied by the melancholy catastrophe of the 
14th inst. Fifty or sixty of the largest and best 
fishing boats in Scotland, manned by some of the 
finest and hardest-working fishermen to be found 
in these islands, were wrecked and lost principally 
within sight of their own homes. Those of them 
who kept out to sea and attempted to weather the 










































































































422 





ENGINEERING. 





(Ocr. 21, 1881. 








gale have, it is hoped, saved their lives and pro- 
perty, but those who unfortunately attempted to 
take the so-called harbours provided by the Fishery 
Board, with one or two lucky exceptions, came to 
a disastrous end in the attempt. Cannot the 
Fishery Board awake to the fact that harbours 
which were large enough for the boats of our great 
grandfathers are to modern craft practically useless 
at the time when they are most needed? One good 
deep water harbour on the Berwickshire coast 
would have saved scores of lives last Friday, while 
the feeble policy in force has simply resulted in 
luring to destruction men, the value of whose boats 
alone would build an ordinary fishery “ harbour,” 
as the Fishery Board interpret the term. 
New Equipment ror Horse ARTILLERY. 

Captain Clavarino, of the Italian artillery, has 
designed an entirely new system of field artillery, 
with the double object of reducing the number of 
men and horses required for each gun, and at the 
same time of enabling batteries so equipped to keep 
pace with cavalry. According to his plan, the 
limber is entirely abolished, movable shafts being 
attached to the gun-carriage itself, which is to be 
drawn by three hors:s. When they are so attached 
the trail is raised into an almost horizontal position. 
The carriage is of iron and steel ; the wheels are of 
wood with a metal centre, and are much larger 
than usual. The ammunition wagon is constructed 
on the same principle, the shafts, shaft-fittings, and 
wheels being the same as those of the gun-carriage 
Amongst the advantages claimed by the inventor 
are: The lightness and portability of the material, 
the small space occupied by a battery on the march 
compared with that required with the present 
equipment ; the arrangement of the vehicles so 
that the shafts may be attached either before or 
behind; the protection from musketry fire and 
shrapnel afforded to the men in action by the posi- 
tion of the steel ammunition-boxes on the gun- 
carriage, which (when the lids are open) form 
shields, behind which the men serving the gun are 
comparatively safe. 

CANAL IN THE VERONESE. 

An important piece of work has been entrusted 
by the Commune of Verona to the General Foreign 
Water Company of Paris and the Venetian Society 
for Public Works of Padua. These two companies 
have contracted with the Civic Administration of 
that city to construct a canal for industrial and 
irrigation purposes, bringing the waters of the 
Adige through a district where they are much 
needed, to Verona, where they will be supplied 
(after filtration) at a suitable elevation for drink- 
ing and domestic uses. The canal will tap the 
river at Chievo and empty itself into it again at 
Tombetta, after a course of nearly four miles. As 
the Adige is highest during the summer period, a 
quantity of water can be spared sufficient to 
irrigate about 17,300 acres. The slope of the 
canal will give a constant force of 233 horse 
power, which the contracting companies have 
authority to let or sell, the Commune reserving to 
itself the right of hiring 200 horse power for small 
local industries, and as much as it may require in 
case it should at any time decide upon lighting the 
town by electricity, at the average price. The com- 
panies undertake all risk and expense in the con- 
struction and working of the canal, irrigation 
works, and aqueducts, receiving in return the sole 
right of working the first for a period not exceed- 
ing twenty-nine years, and all the profits made 
during that time, together with a sum of 500,000 
lire to be paid by the Commune at the completion of 
the contract, and repaid by the companies in divi- 
dend when the works become profitable. The 
canal is to be completed in twenty months from its 
commencement. The concessions for the aqueduct 
and irrigation works are for sixty years. 

KIMBERLEY WaTeR Works. 

In an article in our last volume, page 506, on the 
‘Kimberley Diamond Fields,” we mentioned the 
proposed formation of a water works company, to 
convey water for hydraulic mining from the Vaal 
river to the workings. The plant, designed for this 
purpose by Mr. E. A. Cowper, of Great George- 
street, and constructed by Messrs. Simpson and 
Co., of Pimlico, has just been completed, and will 
shortly be shipped to Cape Town, whence it has to 
be transported, partly by rail and partly by oxen, 
at a cost of nearly 25/. per ton. The plant consists 
of three groups of compound condensing engines 
for lifting the water from a well, in connexion with 
the Vaal river, to a total height of 76) ft. in three 








stages. The first engine is a vertical compound; 
the piston rods, passing through the bottom of 
cylinders, are directly connected to the pump 
pistons. This engine, which, like all the others, is 
fitted with E. A. Cowper's intermediate receiver, 
raises the water into a tank, the total lift being 60 ft. 
Two pairs of horizontal compounds, drawing from 
this tank, lift the water into an intermediate tank 
350 ft. higher, while a second set of engines, identical 
with these latter, complete the lift into the high 
level tank. These engines are horizontal com- 
pounds, high and low-pressure cylinders placed on 
independent frames parallel to each other and 
coupled to one crankshaft, cranks being set at 
right angles. The pumps and air pumps are 
arranged behind cylinders tandem fashion, and in 
addition they are fitted with injection condensers, 
in case of accident occurring to the surface con- 
densers. For the latter, the water on passing to 
the pumps is utilised for condensing purposes. 
Steam is supplied to this plant by seven sectional 
boilers designed by Mr. Cowper. These are 
Cornish multitubular boilers made in three sections, 
one for the grate, one the combustion chambe1 
fitted with Galloway tubes, and one for the tubular 
part of the boiler, this plan having been adopted 
for facility in transport. The whole plant of both 
engines and boilers presents a considerable number 
of interesting features, and since we shall soon 
publish complete drawings and description we will 
not now enter into further details. 


CoaL BY SEA AND LAND. 

The action of the Marquis of Londonderry in 
opening a London wharf for the sale of his coal 
has been much commented on, and with unnecessary 
severity. It is the conclusion only that has been 
pointed at for years. The Londonderry family 
have long had large collieries in Durham ; they 
made half a century ago a little port for the ship- 
ment of the coal at Seaham Harbour; more 
recently they have bought steamers for the con- 
veyance of their coal, and it is fitting, when 
they convey the coal from the pit to the Thames, 
that the final step should be taken enabling them 
to distribute the produce to the consumers. It is 
probable that the example will be followed by other 
coalowners, and a new phase in the competition 
between sea-borne and land-borne coal be entered 
upon. After the introduction of railways there 
was a growth in the quantity of coal sent by sea, 
but when the railway system attained fuller com- 
pletion, coal carried by it materially altered the 
position of the two branches of the trade, and 
forced on that movement that led to the use of 
screw colliers. We may now anticipate a further 
step, in which the north-country coalowners will 
endeavour, by opening out direct relationship with 
the consumers, to give an impetus to the sea borne 
coal trade, and the issue of this will be watched 
with some interest. It is evident that the method 
of carrying and distributing sea-borne coal is costly 
and complicated, and it may be that the competi- 
tion that is now so keenly carried on with railway 
carried coal will lessen that cost,and give us a more 
simple plan than the transference from wagon to 
vessel, from vessel to lighter, and thence to wharf 
or wagon. The opening out of direct relationship 
points to the use of one wharf, to the adaptation of 
vessels to place, and nature of trade, and to other 
benefits to the sea-borne coal trade. The move- 
ment is too young yet to allow of results to be 
looked for this year, but future statistics will be 
looked for with interest. 

RaiLway CapiTraL AND INTEREST. 

There are some changes, accomplished or 
expectant, in the position of the preference stocks 
of some of the great railways that will materially 
alter the condition of the ordinary stocks and that 
appears to have been greatly overlooked. The 
North-Eastern Railway will derive benefit from 
some of these. Its Hull and Selby preference 
stock bore dividend at the rate of 44 per cent. up 
to the end of September—from that date it is 
4 per cent. only, and this on 1,880,000/. stock, is a 
saving of 90U0/. yearly; whilst next year the 
preference stock of 1876, which has received 4} per 
cent., becomes also a 4 per cent. stock, and with a 
total of 8,692,000/., the benefit to the ordinary 
stock will be much greater. On the Manchester, 
Sheffield, and Lincolnshire there are similar benefits 
—the first preference stock is now a 4} per cent. 
stock, and the 5 per cent. redeemable preference 


stock becomes early next year a 4 per cent. stock. | 


On the other hand, the Great Northern Railway 





and the Midland Railway issued some time ago 
stocks entitled to a preference dividend of 4 per 
cent. for some years, and then to become ordinary 
and these will shortly become convertible, and 
(without a continued growth of traffic) would tend 
to lessen the dividend on the ordinary stocks 
Recent consolidation of stocks on the London and 
North-Western Railway prevents it being affected 
in this way, and the same remark applies to the 
Great Western Railway. But in the other cases 
it will be seen that the position of the ordinary 
stocks will be affected, and in one case beneficially 
to a considerable degree—a fact that appears to 
have been overlooked. But these fluctuations in 
the preference stocks of the railways are to be 
deprecated, though, of course, there is nothing to 
be said against the companies taking the ful] 
advantage of the condition of the money market, 
Still, it would be well if the example of the London 
and North-Western Railway were followed and if 
the whole of the preference stocks were consolidated 
into one, so that the amount of the charge for this 
on the revenue could be appreciated. It will | 

easier fer the two companies first named to do this 
when ths two classes of preference have 
been brought down in interest, but it is to be hoped 
that there will be beyond that time no delay in the 
operation. And if the whole of the great railways 
would carry out the suggestion made some tim 

ago, of quarterly payments of dividends on all 
preference capital, the position of the latter would 
be materially improved in the market. 


l 
StOCKS 


BELGIAN Exports, 

The question of the best methods to be employed 
for developing the export trade of Belgium has 
been a subject of great interest to Belgians fo; 
some time past. Two projects were submitted to 


the consideration of the Liege Congress: on 
formulated by La Ligue du Commerce et ¢ 
l'Industrie de Gand, the other drawn up by M 
Suppes, a manufacturer of the same town. Both 
these schemes recommend the creation of a 
native mercantile navy, the organisation on a 
practical basis of the export trade, and the estal 
lishment of a bank to assist manufacturers in 


carrying on this particular branch of trade. Th 
first of these objects (according to both schemes) is 
to be attained by the formation of a 
company, which, however, seems hardly calculated 
to do more than develop the shipbuilding trade of 
Belgium, as it is not proposed to try to open up 
new markets by this means, but simply to run 
direct lines of steamers on routes where a larg: 
traffic already exists. M. Suppes proposes to faci 
litate and extend the export trade by the creation 
of a gigantic trading company, with agents in all 
parts of the world, who should furnish all th: 
necessary information to enable Belgian manufa 

turers to take advantage of any new markets which 
might be open to them. The company would 
export and import, taking out native manufactures 
in its own vessels, and bringing back colonial pro 
duce, minerals, &c. It would receive goods on 
consignment, and would undertake all kinds of 
financial business. The same idea is contained in 
the proposition of the Ligue du Commerce, thi 
object in both cases being to enable the smaller 
manufacturers to take advantage of all the foreign 
trade for their goods, without being compelled to 
transact business with foreigners of whom they 
know nothing, and to undertake all the complicated 
arrangements of shipment, insurance, financing, 
&c, The banking arrangements proposed would 
enable manufacturers to obtain advances up to 
60 per cent. of the value on goods which would 
either be deposited as security with the bank or 
placed in its hands for sale. 


steamship 





VicrorRIAN Ratnway Prog@ress.—The newly con- 
structed railway from Lancefield-road Station to Lancetield 
—15 miles in length—was opened recently by the Victorian 
Minister of Railways. 


THE INSTITUTION OF CIVIL ENGINEERS.—The meet- 
ings will be resumed on the 8th of November. There will 
be twenty-six meetings during the ensuing session, anil 
these will be held weekly until the end of May. lhe 
Institution is now in telephonic communication with the 
exchange system of the United Telephone Company, and 
its registered telegraphic address is, ‘‘ Institution, London.” 
There has lately been forwarded to the members of all 
classes the 66th volume of the ‘‘ Minutes of Proceedings, 
being the fourth and concluding part for the present year, 
as well as a subject-matter Index to the whole of the pub 
lications of the Institution, from 1837 to the end of the 
session 1878-79. 
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FOREIGN TECHNICAL LITERATURE. 
La Gaceta de la Industria (Barcelona, October 1) 
understands that efforts are being made in Madrid to 
organise an Exhibition of Patents, similar to that held 
jn Frankfort. 





The Wiener Zeitung (October 6) reports that the pig 
and merchant iron trade has considerably improved. 
Prices are firmer, and the demand for sheets, bars, and 
rolled wire is increasing. The Bohemian lignite collieries 
are specially busy. 





The second September number of Dingler's Polytech- 
nisches Journal has an article on the latest improvements 
in blowing engines, a description of the Brauer brake 
dynanometer, details of experiments made by Ferd. 
Fischer on the firing of locomotives, and a number of 
papers on other new inventions, 





According to Der Praktische Maschinen-Constructeur, 
No. 18, in 1880 the German wire mills supplied 30,000 
tons of wire to England, 40,000 tons to Russia, from 
12,000 to 15,000 tons steel wire to France for the manu- 
facture of sofa springs, and 30,000 tons to America, the 
American works not being able to compete with the 
German make. 


The American Machinist (New York, October 8) 
deseribes the process of recutting files by means of the 
sand blast, which was referred to at a recent meeting of 
the Polytechnic Association of the American Institute. 
The blast is applied at an angle, and removes the material 
from the back of the teeth, leaving the front about the 
same as a new file. By this process files can be recut 
rapidly and effectively. 





The Scientific American of October 1 describes some 
experiments whicb took place on board the United States 
steamship Nina, at Newport, R.L, with the electric light 
as a method of detecting the movements of vessels at 
night. The light was placed in a parabolic reflector, 
pivotted to turn in any direction, and moved by a small 
electric engine in the horizontal plane of the motion. The 
result was considered a success, as a torpedo launch 
which was to approach as close as possible was detected 
at a considerable distance. 





The Moniteur des Intéréts Materiels (Brussels, Octo- 
ber 9) states that the reports to be presented to the 
shareholders of a number of the iron works whose 
annual meetings are about to be held will be very satis- 
factory, especially to those companies which have also 
works in France. The Providence Company will pay 
100 francs dividend per share instead of 80 francs as 
last year, whilst that of Vezin-Aulnoye will give 25 
frances, instead of 15 The Charleroi Iron Com- 
pany is said to be the only exception. 


francs, 





The American Manufacturer (Pittsburg) of September 
gives a table of the exports from New York during 
the week ending September 13. Among the shipments 
to England were machinery, belting, agricultural imple- 
ments, slates, and glass ware. To Germany, Holland, 
and Belgium there were despatched spelter, tin ware, 
agricultural implements, paint, copper bars, telephones, 
slates, iron goods, and hardware. To Australia the goods 
sent were chiefly iron, slates, car-wheels, pumps, nails, 
agricultural implements, machinery, and cutlery. These 
are in addition to the ordinary exports of clocks, sewing 
machines, revolvers, &c. 


99 
av, 





The Zeitung des Vereins Deutscher Evsenbahn-Verwalt- 
ungen (Berlin, September 19 and October 3) gives the 
following details of the Prussian railways at the end 
of 1879. The total length of line working was 1,302 
kilometres (about 12,868 miles), of which 514 kilo- 
metres belonged to foreign railways; 1155 kilometres were 
constructed during the year 1879; 10,828 carriages were 
in use, nearly half of the axles of which had brakes. The 
average dead weight per passenger was 4$ cwt. ; 148,491 
goods wagons and luggage vans were also in use, having 
a carrying capacity of half as much again as their own 
weight ; 7152 locomotives, representing 2,056,170 horse 
power, were running. The total cost of this rolling 
stock was 19,058,650/., divided as follows: locomotives, 
40.1 per cent.; goods wagons, 50.3 per cent.; carriages, 
9.6 per cent. 





The Scientific American Supplement (Sept. 17) contains a 
long and detailed description by Mr. A. S. Hallidie of 
his system of wire-rope street tramways, which are in 
use in San Francisep, and which have more than once 
been referred to in our columns. Sections and diagrams 
of all the apparatus are published, and the whole fur- 
nishes all the necessary information on the subject. 

The works in connexion with the removal of Flood 
Rock, near Astoria (L. I.), are described in the number 
of September 24. The rock is about seven acres in 
extent, and forms part of what has been known as Hell 
Gate since the destruction of Hallett’s Point Reef. A 
network of galleries has already been made under nearly 
five acres of the rock, piers being only left of sufficient 





size to support the roof. When the tunnelling is com- 
pleted, the piers will be drilled and charged with suffi- 
cient explosive to destroy them. The charges will be 
fired simultaneously, and the whole surface of the rock 
is expected to fall in. After the débris have been 
dredged away, a new channel of a depth of 26 ft. at low 
water will be obtained. The work is under the super- 
intendence of General Newton (United States Engineers), 
who carried out the destruction of the Hallett’s Point 
Reef, 


Dr. A. D’Arsonval, writing in the Revue Scientifique 
of September 17, criticises the statement of M. Gustave 
Le Bon, that compressed gas will be without doubt the 
motive force of the future. The latter gentleman does 
not consider that electricity will prove of great value in 
solving the problem of the utilisation, storing, and trans- 
port of natural forces. Dr. D’Arsonval disagrees with 
him entirely, holding that electricity will not only take 
the place of all motive powers at present employed, but 
will surpass them. He concludes by declaring positively 
that whatever natural force may be employed it is elec- 
tricity alone which can store and transport it to any 
distance, practically and economically. This he promises 
to demonstrate fully in a future article. 

In the issue of September 24 is reported the speech 
of M. Tresca, at the unveiling of the statue of Frédéric 
Sauvage, at Boulogne. The speaker referred to his 
inventions of the stone-working machinery erected at 
Elinghen in 1823, and the modelling machine constructed 
in 1536, which showed great originality and a thorough 
knowledge of mechanical construction. His pump (his 
last invention) patented in 1847, was also mentioned as 
embodying a very great mechanical principle. The most 
important of all was the solid screw propeller, patented 
in 1832, which (in an improved form) is actually the 
screw at present in use. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron warrant 
market was again firmer last Thursday, and at one time 
there was a gain of 9d. per ton. However, as sellers came 
forward there was a partial reaction, but the close showed 
an advance of 3d. per ton above Wednesday’s final quota- 
tions, and 74d. over Tuesday’s close. There were trans- 
actions during the morning at from 51s. 9d. up to 52s. 44d. 
cash and from 51s. 11d. up to 52s. 6d. one month, and at 
the close there were buyers at 52s. 14d. and 52s. 3d. cash 
and one month respectively, and sellers near. The after- 
noon quotations ranged from 52s. 2d. to 51s. 11d. cash, 
and the close was sellers at 51s. 114d. cash and 52s. 13d. 
one month, and buyers offering 1d. per ton less. Friday’s 
market was also firm, and, although not closing at the 
best point, there was a gain of 2d. per ton over Thursday’s 
close, and the week closed at an advance of 54d. over the 
closing price with buyers on the previous Friday. In the 
course of the forenoon business was done at from 51s. 10d. 
to 52s. 4d. cash, and from 52s. 1d. to 52s. 6d. one month, 
the close being sellers at 52s. 34d. cash and 52s. 6d. one 
month, and buyers near. Some transactions took place in 
the afternoon at 52s. 3d. to 52s. 4d. and down to 52s. 14d. 
cash, and from 52s. 6d. down to 52s. 4d. one month, and at 
the close of the market there were sellers at 52s. 14d. 
cash and 52s. 4d., and buyers near. The market was 
very flat on Monday, and prices experienced a relapse, 
the closing quotation being 1s. per ton under that of 
the opening in the morning. Iron changed hands during 
the forenoon market at from 52s. down to 51s. 3d. cash 
and 51s. 6d. one month, the close being buyers at 51s. 44d. 
cash and 51s. 7d. one month, and sellers near. The after- 
noon quotations ranged from 51s. 5d. down to 5ls. cash, 
and at the close there were sellers asking 51s. 13d. cash 
and 51s. 4d. one month, and buyers offering 1d. per ton 
lower. Yesterday’s market was also flat, and somewhat 
easier than Monday’s. The closing prices for cash showed 
a further decline of 24d. per ton. Business was done in the 
course of the forenoon at from 51s. 3d. down to 50s. 103d. 
cash, also at 51s. 44d. down to 5ls. lid. one month, the 
market closing firmer again, with buyers at 51s. 2d. cash 
and 51s. 44d. one month, and sellers asking 1d. per ton 
higher. ‘The quotations in the afternoon ranged from 
5ls. 2d. to 50s. 11d. cash, and from 51s. 44d. down to 
51s. 14d. one month, and at the close of the market there 
were buyers at 50s. 1ld. cash and 51s. 14d. one month, 
and sellers very near. There was a further depression in 
the market to-day, and cash transactions during the fore- 
noon were done at 8d. below yesterday’s closing quotations. 
Business was done in the forenoon at 50s. 10d. down to 
50s. 3d. cash, and 50s. 5d. one month, the close being buyers 
at 50s. 4d. cash, and 50s. 64d. one month, sellers asking 1d. 
per ton higher. Business was done in the afternoon at 
50s. 44d. to 50s. 8d. cash and 50s. 10}d. one month, and at the 
close buyers were offering 50s. 74d. and 50s. 10d. cash and 
one month respectively, and sellers very near. There is now 
avery decidedly easier feeling prevalent in the market, 
which is attributable to several causes. One of them is 
the fact that warrants seem in a great measure to have got 
out of the hands of bond fide holders, and to have passed into 
the hands of operators, who do not appear to be at all well 
prepared to lift them. Evidence of the truth of that state- 
ment is seen in the fact of the rate for carrying them 
having been advanced from 1 to 4 and 5 per cent. But the 
chief cause, perhaps, is the evident inclination of the makers 
to sell their iron, which is shown by the makers of G.M.B. 
iron sending it into the public warrant stores in large 
quantities, and by the makers of special shipping brands 
having recently reduced their prices officially or unofficially 





1s., and in some cases 2s. 6d. per ton. From these facts it 
may be seen that the exceedingly strong feeling whick was 
ruling lately has received a check, for the present at all 
events. Whether that means that the production, although 
restricted in Scotland and in the Cleveland district, and 
assisted, as it has been, by the great increase in other iron- 
producing centres in the kingdom is more than sufficient 
for the demand, or whether it is merely a lull previous to 
the return to the late strength and advancing tendency of 
prices, remains to be seen. It is fair to say, however, that 
the fluctuations in prices seem merely to represent the ebb 
and flow of speculation in the market. The reduced ship- 
ments of the past week—8708 tons, as compared with 
11,102 tons in the corresponding week of last year—which 
are partly accounted for by the very severe weather, have 
resulted in the holders having been induced to sell this 
week ; and hence the rather drooping character of the 
market. Makers’ iron is not in great demand; and that 
fact accounts for the circumstance of the holders accepting 
lower prices. A less brisk demand is reported from the 
Continent, and the inquiry being made on behalf of the 
United States and Canada is only moderate. An effort is 
being made to get away the last shipments to the Continent 
before the navigation closes for the season, and the conse- 
quence is that to some extent the freightage rates have been 
increased. The quantity of pig iron in Messrs. Connal and 
Co.’s public warrant stores at the end of last week stood 
st 598,460 tons, and since then it has increased to upwards 
of 600,000 tons. The number of blast furnaces now in opera- 
tion is still 105, as against 111 at this time last year. 


Proposed Suburban Railway for Glasgow.—There are 
various railway schemes afloat just now for the benefit of 
certain suburban districts on the north side of the Clyde at 
Glasgow. One of them now being spoken of aims at con- 
necting the suburbs of Maryhill, Hillhead, Partick, and 
Kelvinside with each other, and with all the three great 
railway systems having termini in Glasgow—the Cale- 
donian, North British, and Glasgow and South-Western ; 
and one of the schemes has the additional aim of shorten- 
ing the railway route to Helensburgh and other parts of 
Dumbartonshire. 


Flour Mill Explosion.—Last Saturday an explosion of 
an alarming character took place in Kelso Flour Mills, the 
effect of which was to blow the roof of the building bodily 
off into the Tweed ,below. The explosion occurred ina 
purifying chamber which was recently erected, separated 
from, but communicating with the main building, so that 
the operations of the latter might be carried on with 
greater freedom from danger of explosions. It is con- 
jectured that the dust in the atmosphere was fired from 
the grinding stones, and that the flash passed through the 
passage to the purifying chamber. 

Scotch Miners.—Some of the miners of Lanarkshire will 
begin on an advance of wages to-morrow at the rate of 6d. 
per day. Others will begin at the end of this month, and 
it is not unlikely,that the Ayrshire miners will have the same 
advance conceded to them. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—The clearances for the week just ended do not, 
owing to various causes, show such large totals as their 
immediate predecessors, but the falling off is not an event 
of great importance as affecting the trade of the port, and 
the decrease will in all probability be soon made good. 
Steam coal prices are without change, and further con- 
tracts have this week been concluded at figures which 
compare well with recent engagements. The house coal 
trade is firm. Patent fuel is also in good request. In iron 
ore there is no change to note. Tonnage to take iron to 
the United States and elsewhere continues in good request. 
Last week’s clearances comprised 86,769 tons of coal, 1345 
tons of iron, and 1335 tons of coke. The imports comprised 
11,332 tons of ore from Bilbao, other sources sending 2333 
tons. 


Newport.—There has again been a good week’s work 
done in the port and district. The improved tone per- 
ceptible with respect to the iron trade is having an encou- 
raging effect, and will undoubtedly strengthen the hands 
of local ironmasters. A large amount of steam coal has 
again been cleared during the week, and several parcels of 
iron, &c., have been sent away, the following being the 
destinations: To Montreal, 1300 tons; Bahia, 740 tons ; 
Bilbao, 100 tons ; and Oporto, 12 tons. An advance recently 
established in the Bilbao ore trade is sustained. Last 
week’s clearances comprised 22,132 tons of coal, 2152 tons 
of iron, and 70 tons of coke. From Bilbao arrived 10,878 
tons of iron ore. 


New York and Portishead.-The Lord Collingwood 
(Captain Ashley), a fine screw steamship, the first of a new 
line established by Messrs. Simpson and Spence between 
these ports, arrived from New York, and was docked at 
Portishead on Tuesday morning, after an easy passage of 
144 days. She is to discharge and partially reload in 
three days, and will then proceed to Swansea to complete 
her outward cargo of tin-plates at that port. 


Another New Railway for Merthyr.—We were enabled 
recently to announce an intention on the part of the Great 
Western Railway Company to form a new line into Mer- 
thyr, from Quaker’s Yard to Merthyr Vale, and thence to 
Cyfarthfa Collieries into Cyfarthfa Works. We now learn 
that the Taff Vale Railway Company will, next session, 
apply for powers to construct a line from Ynysowen to the 
Castle Colliery of Cyfarthfa, and on by the other collieries 
into a connexion with projected steel works at Cyfarthfa. 
This line will enable the company to manage the whole of 
the Cyfarthfa trafic. 


Merthyr.—A commencement was made on Monday with 
new wire works at Merthyr. 
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“ENGINEERING” ILLUSTRATED PATENT RECORD. 


Comprtep sy W. LLOYD WISE. 








































































































APPLICATIONS FOR PATENTS DURING THE WEEK ENDING || Nos 
mina OCTOBER 17, 1881. | Ser | op NAMES. Be, ETERS pe 
‘ases of Inventions communicated fr || Dates. LICANTS. = TITLES, &c, || and | NAMES, &c. 
om Ab , &, |} and 
ee Names, §c., of the Communicators ~_ ee — — || Dates. OF APPLICANTS. ABBREVIATED TITLES, &0, 
talics after the Applicants’ Hames. eit 2 6. ¥ P || Oct. 15 om 
. ‘ . G. Young, Peni- | Bleaching jute 1) Ye es 
eat = = — |} joe yout NB. aching jute. || 4512 W. A. Mi Cormick, Regulating su pl t 
cm NAMES, &c., 1. Akester, Glas- | Vacuum pumps, Oct. 17 ttoke Newington. water- esta be. pod Water to 
pant | oF APPLICAN‘S. ABBREVIATED TITLES, &0. || 4459 | A. Kay, Mauchline, | Machinery f 4513 | Pieper. Degen ~~ ne 
uchliné achiner inding : = egener Teatm c » li 
1881 | N.B. stones. y for grinding curling|| 4514 | E. Dearden, Darnall. ep nah ed ap charine liquor 
Oct. 11 a ee SR, Sa | nea ing, stretching, and drying|| 4515 | J. St L —_pevoagtecrnetagtecg 
3 a 2 ‘abrics, &c. , . Sturgeon, Liver- | A ; ; 
44 T. Thorpe, Kew Bas- Manufacture of knitted or looped 4461 J. Storer, Barrowfield, | Metal at. vessels for containing || pool. and 5. W. de pplying -— = A the manr- 
4407 | J._A. ‘Drake and  sabrics. 4462 | J. Gill. Edinburgh paints, &o. sina alwey, War- employed therefor, apy pratus 
Muirhead, Maid. Gas engines. 4463 | J. Pitt'and J.T Nor- Zunoing machinery. 4516 | B. asulay Islington Bottlee ~yo of tuoi, és. ” 
stone grove, Birmingham . slicer i ae or containing effervescir 
4408 . 0. Callex ‘ i . _— | and other b ¥ as 
W 6. Callender, Lon- Manufacture of compound materials 4464 yt A Tae Apparates for combing wool and|| 4517 | Hedicke, Grauel, P tion of ee Beverages, and produc- 
. in the manufacture of p of > other fibrous substances. —_ Se ropelling v 
asso | W. 0. Callender, Len- a raterroat outieten Ee. of | 4465 4. Letge, Rettensteld, Machinery for ~~ ana|| 4518 | Lake ne. essels and apparatus 
aon, » 40) em of telegraph con- | Oldroyd, ‘winding on” woven fabrics and |} | @. Journaur, Apparatus for driving or oper 
| ductors and materials for covering || 4466 | W Fe ase removing the creases there 1 ; , sewing machines by — 
and insalatin 8 6 . Dexter, Notting- | W ; therefrom. || 4519 | G. Wearin ws 8 by electric 
| See a other con- ham.’ g- | Warp or straight bar kuitting ma- "Bromwich Cast | Gene me 
| ductors us or telegraphic, , nes and fabric produced there-|| 4520 | F. Mou ich — 
4410 Mors an-Brown. | ee ed y 4467 | J. H. Miles, Birming- rn a | ae Birming- Beniitting tonto marks or other 
_ mee wooden hoops for cas — ham. —_ P - ertisements, also Meaus 
4411 | G. G. Cave, Bristol. | False Dottom” vo -. io 4468 3 Friedlander, | Cigar and cigarette holders. i522 E } many London wadinameiie 
aia | B. Wylam, London. | Preparation of food for ‘atimals, || | to Challis, Homer- | Locking screw nuts ipelis _ senpng preoines 
_ | game, &c. ms . ‘ia depapianstsats || 4523 | J.Gallie, Saint Heli sbri 
4413 | G.G. Cave, Bristol. | Wort filter for mash tun 4470 | J. ‘Middleton & G.3 | Articles of furnitu ions ce nein, | See 
Brydges. Aronecker or mash tuns. Scot rticles of furniture applicable f 452 y 
es. onecker, | Apparatus for registering the stand cott, Birkenhead. use as children’s —< oe 24 | F. W. Borland, Flixe- | Apparatus for colj 
4415 | R. Hadfield, London. | Colliery aud other 4471 | T. Tyzack, Sheffiel boats, or perambulators. a moving dust, produced in carding 
oaia | © Reteen, Mane | Oto ery and other corves or wagons. || 4472 C. V. Boys, eae Trowels. 4525 | Red flax, hemp, &c — 
Pe ae | Steam generator and other furnaces —_— ing, Rut-| Electric meter or apparatus for|| “iran Ps x. ayes Locomotive ‘engines operated | 
4417 | J. J. Gilbert, New | Folding and telescopi measuring and registering the || wwcay Engine | compressed aif, partly applicatle 
Romney, Kent ra Be ag SR Sas Quantity of electricity passed 4526 | P. i tt, Rybur 5 aa . ; 
4118 | R. Mackenzie, Huelva, | Calci ding-stand. | 4873 | Abel.  Rimachevst through a conductor. y: yourgh, | Stoves and grates. 
Spain alcining sulphide ores of copper and T Rimachevsky Pneumatic signalling apparatus f and A. Barnard, 
4419 | D. 0. Francke, Komdal mT. metals. 4474 | LI = aga railway trains. apparatus for 4597 ar h. 
nufacture ner Dulz . ue 13@. gy. . | i e 
4120 | P a = Sweden. amewnine 447 ; et mother J tt ad d by hydraulic or) Wilson. L 4-4 I wane. 
‘ itt. Paterson d - a . 5 6D. T. Powell ndo er fluid pressure, &c. 452 a oe , 
te drt snd | Telephoni and alegre appa) 4418, X ier, Siadeland | Bat-deuchs 8 | Bape doidr and | Gorking machines 
| ni Cc 3 (Complete || 0 14 apne . t-de ching gear. 4529 | Ex ° 
of es specification). — ve gel. Eyger's. A RE 
4421 | Pitt. Buell. | | Apparatus for use upon telephone ui? A. ©. Turner, Bir- | Gymnastic apparatus. smauaanaie aman utomatic revolution indicators. 
4422 | T. Briggs, Manchester. n—* —-- = a out : 4478 oR Harrison, New- | Electric lamps For Particulars, see rodeo nn os —— 
6 yarns or thre ind doubling castle. — . Numbers in Lists of 
ae putes. Faoe. — e pth F Joynes, Sheffield. | Elliptical springs for e jana eens 
| ee. t.4 . Sin- | "railway for te -; coverings of | 4481 Groth. dims ae Umbre lias, pe arasols, = connades ans nin i 
| ‘ and other wagous or|| 4482 J. 1s nine 1 Lotary pump. . - 
7 ss ; vehicles. 6 sa0e W. Naylor & T. | Flyers - se z No. Name. N y ° } 
_ — Headingley, Heating or Warming rooms, green-|| 4483 = Keighley twist nein ee ee 188 ~ — on nen 
ae | rks. nouse _— ‘ osking an 8 
4426 | Haddan. Creelman. | Kn oe ‘Blackwell. Dal = rumge- see Tho isl 1881 
4427 | EG. Mawbey, Market! Pi itting machines. joum i Dalton 4 Thompson 2584 | Heiffor | 
: Harborough. oa iahcttataeanes 4484 Lord de *Blaqui ere, | Sledges or runn : ona, 
4428 | A.B. Bennett, London | Telephonic - . Springfield, St Sledges or runuers for vehicles. ; 
4:29 | G, W. F. 8 phonic apparatus. 4485 ussex. 
° Totten warbrick, | Desiccating and preserving ha G. Stevenson. Airdrie, Steam boilers 
ottenham. | cereals, &c., when stacked pol) use| 3. 2 : I1.—Announced October 18, 
4430 | T. T. Harrison, Bristol pn bepratas therefor. . is seatmen, Glas- | Obtaining oxides and salts of ; -deccaidemndadbebepdinaadents 
; cn , | »y cles. an certain metals. No. | N : : 
—! Sewten- Jorgen. | — and cabinets for sewing ma- ee 1k "7 eee: Lamps. _ ME cn; No, Name. [| No. Name 
9 * — | hines, &c. eat or 1881 -_—_—___— me a 
= Petens._ Coulter. | Looms for weaving. oes er, J. Herd & B 2616 | Hodson. = P 1881 
q musen. Cable-traction street railways and Walker, Edgbas- 2801 | Hocking 55 — and | 4095 | Lake 
j . ' ‘ an ton. ; arker. 
4434 | Cl apparatus for propelling vebicles | 4488 H. 7: Bartlett, Ex- | Apparatus to t heed bs Newton Laoag 
nai eon. sett, - to be tobe , ouanny 
— Silver and | Tricycles. mouth of lawn on a indicat game |) 3018 | —" } ree te 4097 | Sellers. 
on . | ~ U ing or = niverselle | 4099 | Js 
4435 | J.W. “Che h - Iti 448 y recording the state of th r (William). "lectric ape 
|“ riston, 2 = Smeiiine en, Oo.. cnteiniag lead ° Imray, 2 we Teetmnent of liquors resulting from 3190 Bagh 8. ye wy proved > Lievhaber. 
| ’ € C) . es fro he ( 3266 add 4056 gamete J dinge. 
4436 Pitt. Coath. sane for continually nian dates Chimiques du pen B an yn WY soda by the 6 = a re 4059 Lake : 4105 _—— 
4437 | Lake. a | esteae palles: va >| D. Rae Lond Steffen). so (Baumuoll- 
Oct.12 Pele. wen Masia tare of hats, and apparatus i401 fa aon. ; ae tificially producing snow. 322 | Sclauders rte — dytski) 5p seee tea 
OM nm 2 N0Cte be oe 4¢ eed 7 . - Zu rnere 
4438 | J. Welsty, West Derby,, Horseshoes. an Anonyme des Pro- ae by the am-|| 3476 Ph ong _ — Niederuster) 
Lan . | duits Chimiques du 4021 Ward 3. : ( Poote)., $107 Fabric ster). 
4439 | J. Jamieson, New- | Incandescent electric lamps | qs Ouest 4025 | Collinge and | 4067 White. 4109 | Rust. 
| castle. pS. 4492 | W. Harrison, M Veloci nd | 4067 | Horner 4111 | ¥ 
4440 | Budenberg. Buden- | Indicators for st 1] ee ‘an- | Velocipedes, &c. ee Collinge. [4069 | Thompson | 4113 — 
berg and Schaeffer. | or steam and other en-|| 4493 | J. J. Royle ’ a 1] <020 Applebaum. (Gary = | Branton. 
aaa | 3. Dencker, Man- | nee , = oyle, Manches- | Lubricating steam and gas engines 4029 | Pitt 4071 | Bott - 4 nus Dyer, 
A 4 - | Method of recoverin t | “ | &c.. applicable ii yt BS, Machals ed Lome ye 7 | Allix 
chester. | pharie, and g nitric, sul- ¢., applicable in the construc- 5 (Machalski) | 4073 | Reddie 412 
muriatic acids from || | tion of pressure ga C- |) 4035 | Bremner. ood) Iai | Heath. 
the bye-products of the manu- || 4494 | R. Scaife, Coln | gauges, —__, tt Newton 4075 wWeummie nor | Sraree Seven 
4142 | C.Ezard, Manchester. | euame ae &e. | . Scaife, Colne. ~ ~Y-x for spinning and doub-|| 4041 | C (Cohn). 4077 | Pennell. y an \s negger). 
A wee” tabular handles to culi-|/Oct.1 | ling or twistin odd. 4081 | Challende 3] ustow, 
| oa and other hollow-ware || 4405 Gedge. Vacher _—_ &e. € cotton, worsted, || 4043 | Lake 4083 Richards. . 4133 | Wright 
| ‘ ' despa ooms for weavi (Fleisch- 185 a ra right. 
4443 | T. Webb, London. Manufacture of s wort applicable to|| 4496 | Johnson. La Soeict Regulators > ] aa, 4085 | Morray. 4135 | Ellis. 
| the manufacture of alcoholic || aoe La Force ours. 40145 | Clasper. 4089 Sonam a 4137 | Watson 
4441 | Lake, Reusch | spirit, beer, and vinegar. | @& te Lumiire | || 4047 | Hilton. a? ce 4141 | Wilby. 
. sch, | Vv at ‘ été ? ner 1] 14 T sates 8. 3 > 
es — met tal curfaces with other El ~ i — iinet | 4049 | Truseell. 4093 Grower — 
‘ ; etal or ” clectricité. |} 4053 | Brown : gprs Steige 
4445 Lake. Harvey Screw ft _.. Jal screw-dol | 4497 Haddan. Ain/eyside. | Wringing and i} | ewe (Delany and] 4145 Machi’ aad 
Company. | and screw-nails, and port Pee 4498 | E. Richardson, Bir- Hantheaon i mangling machines. || . Johnson). Jopson. 
f | m | 7 ak 
4416 | & Leenand’?. Allison, | Means of obesrvize the working of|| 4900 | O'Neill, Castleto set er 
| * Huddersticl | bserving the working of || 4500 2. ~~" Looms for weaving. DF = 
aur |W og d. | _ boiler or other pumps, i} | L. 8. Cohen, Liver- | Soles or insoles of boo || INVENTIONS PROTECTED FOR SIX MONTHS ; ; 
y- FR A BS |} asor | a Phe = COMPLETE SPECIFI ee 
. earns. s — a oa for telephonic and || 4502 | J. Wovster’ Pieters. Saccharification of raw grain, &c. For Particulars, see Correspond' oe ; 
4449 | F. Stansfield, Brad- | A a poses. | 4503 | C: Gall, Halifs 0 Hydraulic rams. aa nding Numbers in Lists of 
ore pparatus for brushing the sur- as. Safety apparatus and fasteners for|| —— Applications for Patents. 
jE bolting or|| 4504 | J. Brockie, Brixton pintows, to. rs for | ee ee dah sai ar 
ae es achines. +8 ’ ° ectric | NN , a an 
4450 | Imray. Stearns, | ee telephonic communica- mead be = Bony. Gates- Hanufsctare of jreased glass | os me. Be. Name. No.| Name 
4451 | P. Brother - | Dischargin 4506 | J. Onions,’ Ro || 18 — 
_ erhood, Lon Discharging torpedoes under water. 06 | J. nie wee extinguishing fires || rr} Pitt( Patterson = Pitt (Buell 1881 | 
4452 | Lloyd-Wise. Mégy & ‘oti se n mines, pits, > merthnars | 443 itt (Buell). | 4445 | Lake (Harve 
5 yt thn Mégy & — couplings and brake ap-|| 4507 Tenth, London. : ap ~~) Mh age &c., and iZ & Scribner) | 4437 Lake (Bagtin 5 | — y 
eima | taken” De Bot. | Laeere: eo , Clap- , Insulators for telegraph and So 
" ois. ' ' , other || 
AE a gy a |) 4508 | Johnson. Par ae | 
Oct 13 mings , | easuring electric currents, &c. on. Parod. Aqgassins ae the production, col- _ NOTICES TO PROCEED. 
. Swan, New- ection, or storage and distribu- .—Time for ‘ ‘ ‘ , 
castle, | Secondary batteries or apparatus for|| 4500 | J. Hornsby, J. ton ef ectrhelty oe | Sor entering Opposition expires Friday, 
4456 | W. Black, | @ ecting electrical storage. sby, Inno- Sheaf-binding machin Pe Ce ee November 4, 1881. 
Shields. PO oe — es for extraction of sulphur || os T.Rutter,| ratus. ery oF appa-| emeek teats ee —_ 
> . 0 am. 7 — 
— re East Jar- | teenie ons pages, Ipswich. | Governors for steam engines, & oe —— No. | Name. No. Name 
i Harrington, | Air | am engines, Sc. 18 . 
| | \ieteee ir inlets or ventilating gullies for|| ; oF | carn 1881 1881 
; drains. 2487 Carles 2490 
249 
| ; Lake 2497 | Rollason. 
(Aueller). } 
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No. | Name. | No. | Name. | No. | Name. PATENTS IN RESPEOT OF WHICH THE THIRD YEAR'S STAMP | Myre d isvigvo a noni te omposed by the current, and the gases 
A Spiace on of the water in the vessel, lessening its 
1881 1881 | 1881 DUTY OF 50/, HAS BEEN PAID AND REGISTERED. specific gravity and causing it to rise, The rising of the on ti 
2507 | Mayer. 2674 | Delcambre. | 2957 | Redfern. ae j ——_|———— ] causes the lifting of a lever connected with a registering 
2606 | Lampoon. | 2683 | Reeritt 1 | ogo | qiciarim «| No. Name, | No. | Name. | Now| Name, | tional to the current through the! weasel nod nee 

9515 ulla 0 2717 . | 326 5 —-—- , - f essel, ani isin turn bein, 
2515 Meihé, 9722 He od 3301 | Burr. 1878 1878 | 1878 proportional to the main current, the latter may be indicated “4 
53 Woodbury. ses _ (Copeland), | 3369 | Hedges, 3996 Buck, 4107 | Lowe 4109 | Mays yon) registers, An arrangement is provided whereby when a 
33 | Hall. 2727 | en 3407 | Stewart. 3997 Dowson. (Holmes). 4186 | Von Traun- precy magn ray ere ge eg has taken place, the vessel will 
253 Heiffor. | “ haize and | 3497 —- 4008 Dorman. 4389 | Westing- fels, heat a stetinam mela ~ x a Pe clectsical ciroult, which will 
- r | ze ¢ auic 5 atiamas : an Seent a 8 Bg i 2 
2542 aunts 2738 aw Seneaivae ——_ a 2 args. — oun ns * 4261 | Brittain and composed into water and p 2 armed wil fall "Tacadiaieal ine 
cons Henney (Tholander) | Maconchy. e ry 4056 | Pitt (Dolgo- ~ King. continuously repeated so long as the current pesnen According 
2551 Studd. 2769 | Lake : Phillips, F pring il } 4068 Ossie Chita ” avalon Pe mn ore, Pes invention Aer electro-depositing woe rere « 
5 Lake (Marin) ( Dervaur- 3749 | Green. 4015 Barlow | & Hibbert. | 4081 | ailey. eee pean gn one of the electrodes thereof, being con- 
Pennycook. } — and 3339 Abel : _(Bourau). | 4075 | Johnson 4097 | Hackney. other electrode is . prtoayee ed — nto of the leading wires. The 
Biasche. oan | Stenberg. Fd (Godillot). 4045 Ensor. | _ (Griscom). | 4207 | Chambers, apring. the stress f ve of metal suspended within the cell by a 

Tux. 2786 | Carder. 3975 | Smith, 4054 Dobson, Dob/ 4112 | Jennings andj 4106 | Wilkinson, slate ell le onsiauet Gane pry dy get b eahay npr 
2619 | Owen. 792 | all. 3 | Nicol, son, an Jennings. | 4115 | Heap. ini Aimemal Be i - here 6 & 
2623 | Bell, Stoney] 2932 | Mewburn - 4015 | Mather. Tonge. 4148 Py 4122 Urquhart & poceresy yt, Soy oe while the maximum of deposit will 
and Rich. (La Société | 4030 | Lake 4243 An lerson & | 4199 Perrett. Lindsay. to the 8 wring ptr’ aaa pg a and a scale — attached 
a, | —— (Peberdy. - ne 4070 Harding and | 4128 | Bremerkamp. tering epparetes poe fre aerate oy aide eaten yon ties 

va n chade ons | ardi 24 sity . ’ : B io} 
Tucker. | Gire et pom Santen. | Harding. | 4229 | Reilly. of the current through the cell, so that the metal is deposited on 
Gordon. | Compagnie), house, | and dissolved from each of the electrodes alternately. A third 
| Anderson. \ . form of Measuring apparatus consists of a motor to which is 
ee given a certain definite amount of resistance to overcome, com- 





I1,—Time for entering Opposition expires Tuesday, 
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No. | Name. No. Name. No. Name. 

1831 | 1881 1881 

2554 | St. George. 2681 jaker, 3383 © - Shanks. 

2556 Carroll, 2693 | Mewburn 3463 Lucas, 

2563 | André. (Dequoy). 3504 Meihé 

2564 | Wigham. 2694 | Bulpitt. (Hoesch). 

2571 | Pickering 2699 | Lorenz, 3599 | Lever. 
(Pickering).| 2700 | Benson 3649 | Bruce, 

2535 | Haddan (Oelze). 3907 | Read. 

| (Beaudry). | 27 Lazerges, 3965 =Fairfax 

2594 | Lauckner 27 Lorenz. (Painter). 
\ Waz). 2725 = Ley. 3969 Muir and 

9595 | Cuthbertand | 2729 Harrington. Caldwell, 

| ding. 2773 «(Clark 4001 | Shanks, 

2597 | Brandon ( Townson). 4019 | Dering. 

| (Langand | 2777 | Brockelbank.] 4041 | Codd. 
Son). 2809 | Joy. 4075 | Womersley. 

2601 | Franken- 2982 Woolnough 4267 | Lake (Jones). 
burg. & Kingsford,] 4357 | Lake ( Wadi). 

2646 | Wilson. Allan 442u | Pitt(Patterson 

2650 | Brown 2 Grove. & Scribner). 

2654 | Rogers. 3357 . Walton. 4421 | Pitt (Buell). 

2656 | Bourne. 

PATENTS SEALED, 
I.—Sealed October 14, 1881. 

- 

No. | Name. No.| Name. No. Name. 

1881 | 1881 | 1881 

1514 | Willcox, 1871 | Meeze and | 3095 | Mather and 

1560 | Wells. | Salamon. | Lechner. 

1671 | Flood and 1890 | Johnson 3324 | Lofts and 
Young. | (Dode). 3arker. 

1680 | Tyson, 1910 | Newton 3346 | Mackenzie. 

1633 | Clark (Deboutte- 3409 | Westing- 
bD Auriac, | _wille’, house. 

1685 | Clark (G@e- | 1917 | Mills (Stern- | 3413 | Nickholds. 
rard-Les- berg). 3422 | Mitchell, 
cuyer). 1942 | Brockie, 3428 | Beattie, 

1688 | Beverley. 1950 | Lake 3451 Longsdon 

1689 | Erskine. | (Afaiche). | (Krupp). 

1692 | Thomson & | 1956 | Lake ‘AAo- | 3434 | W esting- 
Morten. | tinsky). | house. 

1722 | Lumb and [| 1968 | Lake (Souli- |] 3436 | Westing- 
Smith, | guine). | house, 

1757 | Taylor. 2161 | Burdess. 3441 | Moffatt and 

1812 | Carey and 2312 | Cooman and | Chichester. 

| Latham. | Dallard, 3525 | Evans and 

1844 | Newton 2603 | Clough. | King. 
(Monnier). | 2931 | De Pass 3564 | Shallis and 

1860 | Harrington. (Kérting). Thomas. 

{I.—Sealed October 18, 1881. 

No. | Name. No. Name. No. Name. 

1881 | 1881 1881 

1704 | Atkinson. 1805 | Seck. 2279 | Crossby and 

1720 | Clark 1815 | Sutcliffe and Carey. 

| (Closson). Sutcliffe 2653 | Barton. 

1723 | Watson. 1817 | Gedge( Boden) 2939 | Dollman, 

1732 | Jensen 1854 |“Day, Green, 3062 | Ekman, 
(Atterberg). & Walker. | 3099 | Lake 

1736 | Bauer 1858 | Keighley. (Armstrong) 
(Chéron), 1873 | Henley. 3208 | Higgins and 

1746 | Lyle. 1931 | Haddan Whitworth, 

1749 | Wood. (Tisselin). 3272 | Johnson 

1766 | Hardy. 1953 | Pieper (Sch- (Rennyson). 

1767 | Zimmermann wartzkopf’). 3311 | Johnson 

| (Holtz). 2080 | Clark (Mahu). 

1769 | Morgan and (Hélouis). 3444 | Walker. 
Morgan. 2180 | Normandy. 3469 | Clark (Reed). 

1786 | Wirth 2183 | Pieper (Stern) 3528 | Holmes. 

| (Afiiller- 2185 | Groth 3603 | Johnson 
| Jacobs). (Lugrinand (Anilin and 
1789 | Fletcher. Nordmann). Soda Fabrik). 
FINAL SPECIFICATIONS FILED, 
October 8, 1881. Nos. 1536, 1539, 1543, 1544, 1547, 1548, 
1549, 1551, 1554, 1555, 1562, 1574, 1576, 
1625, all of the year 1881. 
| es + 1570, 1608, both of the year 1881. 
e Al, e 1564, 1575. 1580, 1581, 1534, 1585, 1590, 
1591, 1598, 1602, 1603, 1618, 1616, 1676, 
all of the year 1881, 
as 1583, 1587, 1593, 1595, 1596, 1597, 1600, 
1601, 1605, 1617, 1619, 1620, 1623, 1647, 
1678, all of the year 1881, 
» 13, » 2923 of year 1880; 1609, 1612, 1614, 1615, 
1618, 1624, 1626, 1627, 1628, 1629, 1634, 
1637, 1638, 1643, 1660, 1735, 3011, all of 
the year 1881. 
o th « 1560, 1633, 1635, 1636, 1641, 1646, 1649, 


1650, 1651, 1653, 
1661, 1662, 1663, 


1698, 1739, all of 


1654, 1657, 1658, 1659, 
1665, 1669. 1670, 1638, 











PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
DUTY OF 100/. HAS BEEN PAID AND REGISTERED. 










































































No, Name. No. Name. No, | Name. 
1874 1874 1874 
3519 | Knowles. 8562 | Thornton. 3612 | Mackie. 
(Fauré and 
French). 
PATENTS WHICH HAVE BECOME VOID. 
1.—Through Non-Payment of the Third Year's Stamp Duty of 501, 
No. Name. No. Name, No. | Name, 
1878 1878 1878 
3869 | Holmes. 3904 | Lake 3929 | Mathews, 
3871 | Henderson. (Poirier), 3930 | McClure. 
3872 | Davison. 3907 | Benson 3934 | Hughes 
3873 | Mackie. (Irwin). | (Dominique). 
3883 | Vaughan 3908 } Crossley, 3937 | Lake (Gibbs). 
| (Rosa). | Matthews, | 3942 | Pavely. 
3886 | Dougan. |  @ Marsden,} 3943 | Hill. 
3888 | Welin. 3911 | Bateman, 3944 | Fox and 
3890 | Seagrave, 3913 | Holt. Gamlin, 
3893 | Brydges 3915 | Cutler. 3945 | MeMillan. 
(Riedel), 3917 | Johnson 5948 | Brandon 
3896 | Gretton, (Wheeler). (Dumas). 
3897 | Newton 3918 | Tongue 3953 | Taylor. 
| (Bacon). (Martin). 3954 | Treharne 
3900 | Brewer 3923 | Irish, | and Jones. 
(Daguzan). | 3924 } Choate. 3955 | Kimberley. 
3901 | Lee. 3925 Carson. 3960 | Bailey 
3903 | McDonald. 3926 | Clapham. (Mandrouz). 
| 3961 k 
| | ( Wellman). 
I.—Through Non-Payment of the Seventh Year's Stamp 
Duty of 1001. 
Name. No. Name. No. Name, 
} 
1874 1874 | 
8 | Thompson. 3413 | Green. 3435 Partz, 
5 | Marston. 3415 | Mantz. 3438 | Chapman. 
3408 Robbins, 3422 | Murray. 3442 | Jeffries. 
Wood, and | 3430 | Connor. 3446 | Heath, 
| Allbut, 3433 | Harris. Evens, and 
3409 | Cotton. 3434 | Newton | Heath, 
3412 Cowley. | (Hoe), 3449 | Dakers. 








PROLONGATION OF LETTERS PATENT. 

No. 302 of 1868, J. D. Brunton, London. Apparatus for cutting, 
dressing, planing and shaping stone, Persons wishing to oppose 
the application must enter caveat in Privy Council Office on or 
before November 26, 


ABSTRACTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING OCTOBER 15, 1881. 
Abstracts marked with a * relate to applications not proceeded 
with, The number of Views given in the Specification Drawings 
is stated in each case after the price; where none are mentioned 
the Specification is not Illustrated, 

Where Inventions are communicated from abroad, the Names &c., of the 
Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, Chancery- 
lane, E.C,, either personally, or by letter, enclosing amount of price 
and postage, and addressed to Mx. H. READER LACK. 


235. Apparatus for Sampling Liquids in Casks, 
&c.: J. O'N. Mackle, Liverpool. [id. 4 figs.}—Consisis 
of a tube provided with a foot valve, a specifle gravity gauge, a 
thermometer, and an alcohol gauge. A glass window allows the 
colour of the liquid to be seen and an external gauge serves to 
measure the depth of fluid in the cask. (January 20, 1881), 


500. Sewing and Embroidering Machines: W. 
E. Gedge, London. (£. Cornely, Paris). [8d. 7 Figs.)—The 
object of the invention is the production on universal feed sewing 
machines of a new ornamental seam, which is obtained by the 
introduction of a second thread, which is laid like a serpentine 
line under the upper embroidering seam of the machine, The de- 
tails of the mechanism are too complicated for description here, 
(February 5, 1831). 

747.* Stoves: H. Defty, Middlesbrough. [2d.)— 
The tire receives air at the back and bottom. The waste heat 
traverses a number of chambers between which currents of air 
circulate. (February 22, 1881), 

969. Grates and Stoves: R. Crane, London. [4/. 
3 Figs.}—RKesembles an ordinary open grate, but comprises a flue 
on each side passing down under the bottom of the fire, and thence 
up the back, Also a well under the bottom to receive the ashes, 
and a raised hearth formed up to the underside of the grate and 
made tight withdoors, (March 7, 1831). 


1016. Veber Meters: E.G. Brewer, London. (7. 
A, Edison, Menlo Park, N.J., U.S.A.) (6d, 7 Figs.)— The invention 
relates to the class of apparatus described in Specification 4391 of 
1880, In one arrangement a definite proportion of the current to 
be measured is shunted through an open-bottomed vessel partially 





the year 1331. 


filled with water and floating upright in the same liquid, The 


bined with registering devices. The rapidity of its motion is pro- 
portional to the current. The field and armature coils may both 
be in the main circuit, or one or both may be in a shunt circuit. 
The resistance may be fan blades or paddles working in liquid. 
(March 9, 1881), 


1036. Obtaining and Supplying Gases under 
Pressure to Metallurgical Furnaces: J. H. 
Johnson, London. (C. Pernot, Paris.) (6d. 2 Figs.)—The 
invention consists in the employment between the gas generator and 
the furnace of compressing apparatus for the purpose of delivering 
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the gases under a certain pressure to the working chamber of the 
furnace. Ais the regenerator communicating by the pipes B B 
with the fan C by which the gases are forced along the conduit F. 
D is a similar fan for supplying air under pressure, (March 10, 
1881). 


1046. Hydraulic Apparatus for Punching, Em- 
bossing, Pressing, Moulding, &c.: J. McL. Blair, 
Glasgow. [6d. 10 Figs.]—The press is of two different diameters, 
either or both of which may be used according to\the power 
required. The table and ram are raised to the work by the small 
rams 11, 11, water meanwhile flowing into the press from the 
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tank 13, The table 8 may carry dies of various kinds: one purpose 
for which the apparatus is applicable being the punching of dupli- 
cate plates, When used for this object there is added to it an 
arrangement of bars for clearing the punches. (March 11, 1881). 


1049. Apparatus for Pickling and Swilling and 
Washing Metal Plates, &c.: D. P. G. Matthews, 
Newport, Mon. (8d. 21 Figs.}—Describes a plant for the 
purpose. Theliquidis contained in tanks, which can be raised 
and lowered, and the plates are packed in crates and rum by a 
railway on toa table over the various tanks successively. The 
tanks are raised until the plates are immersed, and after a sufficient 
interval are lowered, and the plates removed, (March 11, 1881). 


1052. Boots, Shoes, Clogs, &c.: K. Proctor, 
Burnley. [4¢. 14 figs.j—The heel is shaped to receive a 
metal ring pierced with holes for round taper-headed nails or pins. 
The sole irons are likewise secured, or they may have lugs or ears 
whereby they may be secured to the edge of the sole by nails driven 
horizontally, (March 11, 1831), 

1057. Looms: C. Catlow, Burnley. [Sd. 14 Figs.)— 
(1) The weft hammer is acted upon by a double-lift tappet “ so 
that when the weft is absent the fork and brake lever cannot act 
until the shuttle is in the fork box.” (2) Angle bar temples are 
constructed with a waved or bent bar, so that the weaver can sce 
the selvage. (3) Continuous rotary motion is imparted to the peg 
barrel by the use of two pawls, one driving the ratchet wheel as it 
rises and the other as it falls. (4) The bands from the heald 
staves pass over guide studs to keep them in place, (5) In terry 





weaving the terry and beam warps are passed over and under rods 





























































































































































































































































424 





ENGINEERING. 


[Ocr. 21, 1881, 





— =p 








carried on the back roller.” By means of a three-lift tappet acting 
on the rods the warps nme “eased forward, then taken up, whilst a 
tension bar at the front of the loom connected by bell-crank levers 
and springs takes up so as to vary the fell of the cloth, and to 
admit of the loops and pile being formed, (6) The invention 
further relates to details of the brake lever, to levers for working 
the healds, and to a letting back motion. (March 11, 1881). 


1058. Pneumatic Brake Apparatus for Rail- 
ways: F. W. Eames, Leeds. [1s. 24 Figs. = ates partly 
to improvements on Patent 225 of 1879, according to which a 
peculiar arrangement of duplex valve is “employed in connexion 
with two systems of vacuum brake pipes for bringing the pneumatic 
levers into communication with the vacuum reservoirs on the 
breaking up of a train, and thereby a;plying the brakes auto- 
matically. It would be difficult to explain the present invention 
without describing the former one; stated briefly it has reference 
(1) to means for preventing the efficient action of the automatic 
brake pipe being affected by the rupture of the ordinary train 
pipe; (2) to means for preventing the creeping on of the brakes ; 
(3) to an arrangement for closing the valves of the hose termina- 
tions preparatory to the detachment of the couplings; (4) to means 
for transmitting the motion from'the pneumatic levers to the brake 
blocks, whereby the brake apparatus is kept close underneath the 
carriage framing, and the wear of the block is compensated for 
automatically; (5) to a modified arrangement of ejector with a 
single valve seat; (6) to the use of an air valve, whereby the size 
of the ejector apparatus can be reduced without retarding the 
release of the brakes. (March 11, 1881), 


1066. Apparatus for Straining Pulp in Manufac- 
ture of raper: G. Tidcombe, Watford, Herts. 
(6d. 4 Figs.J—Is for’ improvements on Patent 5018 of 1880, and 
relates to plates or screens made of metal with grooves cut therein 
to serve as countersinks for saw curves or slits through which the 
pulp is passed in the straining process, By the invention one 
countersink or cell is applied to a series of slits instead of a 
countersink to each slit. he number of slits is thereby increased 
in the same area of plate, and one strainer can be used instead of 
two or more. (March 11, 1881). 


1069. Manufacture of Date Powder, &c.: F. 
Pool, Charlestown, Virginia, U.S.A. [6¢. 7 Figs.)— 
‘The dates are first put into water to ferment. They are then 
passed through heavy rolls, and through a rejector to clear them 
from the stones,and to form them into cakes. These cakes are 
dried in a revolving cylindrical screen, and are afterwards roasted 
and ground. (March 12, 1881) 


1071.* Manufacture ‘of Elastic Webs: H. Booth, 
Attleborough, Warwick. (2¢.)—To maintain the rubber 
threads in their places when elastic webbing is cut up, an extra 
cotton warp with an additional shaft is used in the loom. The 
specification explains the method of tying-in. (March 12, 1381). 


1073.* Mechanism for Producing Tension in the 
Cords of Blind Rollers, &c.: . P. Lempriere, 
Birmingham. ([2./.)—The cord passes round a pulley. and can 
be tightened by means of a screw, the threads of which engage 
with one end of a helical spring attached at its other end to the 
above-mentioned pulley. (March 12, 1881). 


1076. Apparatus for Regulating the Speed of 
Steam Engines, &c.: H. Charlton, Gateshead, 
and J. W. Waliles, Weanesbury. [‘d. 10 Figs.J—A 


clock or escapement causes a certain number of bolts or stops to 
operate every minute on mechanism suitably arranged in such a 
manner that each bolt or stop causes a certain slip or loss of 
motion, In this way the uniform speed due to the regulator 
causes a certain amount of slip on the mechanism driven by the 
varying speed of the engine to be governed, and the difference is 
made to act on a means of regulating the uncertain mover. Upon 
the plate B is fixed a timepiece (not she wn), wh is to 
liberate the stops @ a. Motion f 
to the pulleys C and D bye 









low spindle 6, upon whic sh are moun ite d the ‘ é 
dise E, which is loose, has teeth on its periphery, and a 
number of inclined planes ddd at right angles toits face. Thee 


dise F lies within the ring of inclined planes and has peg gsee 

extending on to, anda little ¢ over the inclined planes. The dise F is 
prevented from turning on the spindle by a pin passing through 
its boss,and through a longitudinal slot in the spindle, where it is 
attached to an internal spindle free to move endwise within the 
external one. The other end of the internal spindle is similarly 
attached to a ring f, which with the dise F is free to pass along 

















When a stop 


», but not tu revolve independently of it. 
F round with it 
constrains the pegs ¢ ¢ to pass up the inclines dd, carrying the disc 
F and the ring / endwise of the spindle, and lifting the pawl or 


the sp'ndle 
a holds the dise E, the spindle carrying the disc 


stop A. When the stop a is put back, and the disc E liberated, it 
is put to its original po sition by springs G G ac ting against pins in 
the disc F'. The pulley C by means of the projections ££ keeps 
the volute spring wound up to give force to the wheel G'. When 
the spring is sufficiently wound up it is held up by a ratchet and 
drawn out of gear with && by the screwr. The pulley D drives a 
nut K upon a screw L which passes with a square shank through 
a socket M carried in bearings. Upon M isa disc N, which when 
liberated by the lifting of the stop A revolves a quarter of a revolu- 
tion at each beat of the timepiece. The bolt L is caused to move 
one way or the other by the motion of the nut K. As the disc N 
escapes it lifts the pawl / higher than it had been previously lifted, 
and returns the stop aa ready for the next beat of the timepiece. 
The bolt L is caused to move one way or the other, either by the 
motion of the nut K on the turnirg of the bolt L in the socket M; 
its travel is limited by adjustable stops O which coming in contact 
with pawls ss. ¢¢, lift them free from a ratchet and allow the bolt 
I. or nut K to turn as the case requires. The specitication 
describes two moditications of the above apparatus. but does not 
give a detailed account of itsaction. (March 12, 1881). 


1079. Machine for Cutting the Gymp in Shaped 
Articles, such as Tulles, Lace, &c Oo. L. Des- 
champs, Paris. [(d/. 10 Figs.J—The object ‘of the apparatus 
is to cut or shear off the threads that are floated over the web 
between the spots, &e., in weaving tarlatans, &c. It comprises a 
steel finger to raise the threads, and two blades to shear them 
Tbe fabric is stretched on a table, and the instrument moved over 





it by hand. The motive power is conveyed to the apparatus by a 


cord. (March 12, 1881). 
1080. Floating Bridges: B.P. Stockman, West- 
minster. [6¢. 3 Figs.)}—The bridge is made, by preference, in 


halves, each half being carried on pontoons at eitherend. When 
it is required to open the channel euch half of the bridge is drawn 
backwards into a dock, either cut in the shore or projecting from 
it. (March 12, 1881). 

1081. Apparatus for Manaoture of Gas for 
Lighting, Heating. &c.: Lloyd Wise, West- 
minster. CV. F. Deleau and La ye, té Hubert Freres, Paris), 
(6d. 3 Figs.J—The hydrocarbon liquid from the cistern B is dif- 
fused in the generator A by a circular pipe F perforated with holes 
on its upper side. The liquid sinks through alternate layers of 















































sponge and horsehair and accumulates at the bottom, Air, gas, 
or steam is forced into the generator by the pipe UG, escaping 
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through the helical coil K and ascending to the outlet pipe M. The 
steadiness of the flame at the burner V is increased by the use of a 
diaphragm pierced witha fine hole. The generator)is jacketted 
so that the products of the combustion of the gas may be caused 
to circulate around it. (March 12, 1881), 


1082.* Stoppering Bottles, &c: 
London. (/. Bohman, Stockholm, Sweden). 
is in the form of a cap and surrounds the bottle ne ck 
in place by a clip. (March 12, 1881) 


1083. Machinery for Perforating Paper. &c., for 
Mechanical Organs: H. H. Lake, London. (Auto 
matic Musie Paper Company, Boston, U.S.A.). (8d. 7 Figs.J}—Is for 
improvements on Patent 854 of 1881, and relates entirely to matters 
of detail. The specification is long, and contains seventeen claims. 
(March 12, 1881), 


1084. Self-Governing Gas Burners: J.B. Fenby, 
Sutton Coldfield, Warwick. [éd. 3 Fiys.)-A hollow 
p’ston or bell formed as ashort open-ended cylinder, and loosely 
fitting in a second cylinder has a hollow piston rod projecting 
through the lower coverof the cylinder into the gas supply pipe. 
A longitudinal slot in the side of the piston rod serves for the 
entrance of the gas into the piston. When arush of gas carries up 
the bell the slot in the rod is drawn into the bush through which 
it works in the cover, and the supp!y of gas is checked, (March 14 
1881). 

1085. Fastening Folding Cards: G. W. von Naw- 
rocki, Berlin. (/. L. Peschkes, Crefeld). (6d. 5 Figs. }—Relates 
to a novel mode of tying together Jacquard c “ards. Instead of the 
usual lacing holes, notches are cut in the edges of the cards. Two 
cords are used for each set of notches, one cord passing at each 
side of the card; at the edges of the card these cords are twisted 
three or four times round each other, thereby firmly securing the 
card in the long loop betweer the two sets of twists. A machine 
is described for carrying out the invention containing three sets of 
lacing apparatus. Each apparatus carries two bobbins of cord, 
which is fed through a hollow spindle to the two arms of a flyer. 
by which it is twisted after the card has been fed into position 
(March 14, 1881), 


1086.* Wool-Combing Machinery: I. Bailey, 
Keighley, Yorks. (2d.J—Instead of dabbing brushes for 
pressing the wool into the teeth of Noble's combs, plates or blades 
are used secured toa rod capable of shding in brac kets fixed tothe 
pillar of the machine. By means of a cam a slight vertical motion 
is imparted tothe plates. (March 14, 1831), 


1087.* Rotary Hawse Pipe for Keeping Sub- 
marine Cables Clear of the Cable Chains when the 
Pog is Swinging: T. Cockshott, Greenwich, and 
H. M, Goodman, Catford, Kent. [4.] —Two hawse pipes 
are c¢ ymbined in a block carried in a bush in the ship’s bows 
Should the cable chain of a light ship, for instance, become twisted 
round the electric cable as the ship swings the block can be 
rotated, and the twists transferred on board, (March 14,1881). 


1088.* Manufacture of Plates, Bars, Girders, 
Beams, and the like by Hot Rolling Iron or Steel, 
&c.: J. Larue, Paris. [(d. 10 Figs.j}—Lattice and half lattice 
girders are manufactured in rolls that have corresponding pro 
jections and inde potations acting as dies designed in accordance 
with the form of the girder. By such rolls the plain parts of the 
girder are produced at the same time that the spaces ure punched 
out of the central web. (March 14, 1881). 


1089. Gas Motors: D. Clerk, Glasgow. [8/. 6 Figs.} 
—This invention has already been described and iliustrated at 
page 351 of our present volume. The claims relate (1) to the 
combination of the power cylinder with the displacement cylinder; 
(2) to the expelling of the used gases by air which enters behind 
them from the displacement cylinder in advance of the next suc- 
ceeding charge of combustible gaseous mixture and a portion of 


W. R. Lake, 
[2¢.J—The stopper 
It is held 


which air is also itself expelled; (3) to the various mechanical 
arrangements described and illustrated in the specification. (March 
14, 1851). 


1090.* Friction Gearing for Calenders: F. Wirth, 
Frankfort. (/. Voith, Leidenheim, and A. Niethammer, Krieb 
stein). (2d.)—Paper is glazed by being passed between a calender 
roll anda friction roll, (March 14, 1881). 

1091. Tiling for Roofs, Floors, &c.: A. M. Clark, 
London. (J.J, Williams, Fanhaven, Vermont, U.S.A. ) (6d, 








6 Figs.]—The tubes are made water-tight by metallic dowel plates 
inserted in grooves in theiredges, and secured by cement. (March 
14, 1881). 


1092.* Pistons: A. M. Clark, London. (//. Water- 
man, Brooklyn, New York, U.S.A.) [2 td.)—I’ for a light hollow piston 
possessing ‘all the advantages ot a solid piston, and capable of 
accurate and easy adjustment. In the absence of drawings the 
details of the arrangement cannot weil be understood. (March l4, 
1831). 


1094, Automatic Rapid Telegraphy: B. J. B, 
Mills, London, (WW. 4, Leggo, Hartsdale, New York, U.S.A.) 
[Sd. 18 #igs.]—The message is first imprinted ona slowly re volving 
metal cylinder by an operator working with a Morse key, and is 
then transmitted from the cylinder to the lineata greatly increased 
speed. A pen filled with non-conducting iuk lies normally against 
the surface of the rotating cylinder, but when the key is pressed to 
form a dot or dash it is momentarily raised. In this way the 
message is written in conducting signals divided by nonconduct 
ing spaces, When it is completed the pen is removed, and a 
stylus forming the termination of the line is substituted for it, and 
the drum, which is connected to the battery, is rapidly rotated, 
By this means a succession of long or short impulses, correspond- 
ing to the uncovered portions of the spiral line traced by the pen, 
are transmitted to the wire, and are received at the distant station 
by an electro-chemical instrument. The key is constructed 
that the movable —_¥ bas a travel much greater than that of the 
hand of the operator. A special form of ruling pen anda receiving 
medium for an electro-chemical record, prepared with silver, furm 
parts of the invention. (March 14, 1881). 

1095. Manufacture of White Lead: H. J.B. Condy, 
Battersea, London. (4d.)—First, basic acetate of lead is 
produced by treating granulated metallic lead by dilute acetic acid, 
When the lead is dissolved itis dried and ground with oxide of 
lead. Second, crystallised acetate of lead is mixed with litharge 
and ground, The result of either of the above processes if allowed 
to stand undergoes a further reaction, the oxide of lead combining 
with the acetate and forming tri-basic acetate, which when dissolved 
excludes all the foreign matters contained in the original oxide. 
By adding carbonate of soda to the solution, white lead is precipi- 
tated and acetate of soda left in solution. (March 14, 1381). 

1096." Producing a Relief or Matrix on a Block 
of Metal, &c.: J. H. Coghlan, London, ([2¢.}—Ilmpres- 
sions are taken from gelatine plates in @ mixture of Spence’s 
metal and marine glue, (March 14, 1851). 


1097. Voltaic Batteries: &c.: J. H, Johnson, 
London. (La Socicté Anonyme la Force et la Lumiere Société 
Générale & Electricité of Paris). (6d, 11 Figs.J—Specially applicable 
to secondary batteries. The cells are hollow truncated cones or 
pyramids, and are packed with the thinner end downwards one 
within another in nests. They are kept out of metallic contact by 
non-conducting packing pieces, and when two liquids are employed 
by felt envelopes. By this arrangement each vessel serves to con- 
tain liquid, and as one plate ofa pair. (March 14, 1881). 


1098.* Water-Closets: J. Elms, London. [2/)}— 
The contents of the pan are discharged into a vessel, and after the 
return of the pan to its place the vessel is opened to the soil pipe 
(March 14, 1881). 


1099. Device for Holding a Shade or Globe ona 
Candle: W.R. Lake, London. (4. W. Crockett, New York 
U.S.A.) (6d. 3 Figs.)—A cap is placed on the candie as in the 
ordinary carriage lamp. Arms from the cap carry the shade, &c., 
the whole sinking as the candle burns, (March 14, 1881). 

1102*. Take-off Apparatus for Cylinder Printing 


Machines. wv. Phillips, London. [2¢.)—Ihe sheet m 
seized by grippers carried by a roller, a curved 


80 


and carried to 
guide where it is released by the grippers and nipped by rollers, by 
which it is carried forward to other rollers and thence to the table 
of the machine. (March 14, 1831). 

1103. Spatentngs 5 for Studs, Solitaires, &c.: J.M 
Banks, Birmingham. [td lv Figs.)—Coumprises a flat 
hollow tongue on one part of the stad and teeth with spring pushers 
on the other part. (March 14, 1881), 


1104. Machinery for Compressing and Baling 


yy Cotton, &c.: J. HM, a, London. (/. A. Dede 
rict, Aloany, New York, U.S.A.). (0d. 16 Figs.}—Is for improve- 
ments on Patent No, 5207 of 1879, and relates to means whereby 


one or more sides of the bale chamber of the press may be adjusted 
toand from each other; also to improved retainers to keep the 
pressed material within the chamber, and to operating the crank 
by a double cam with a quick return movement. It includes a 
new construction of the mutor and transverse. (March 14, 1831). 


1105.* Beds for Bedridden Persons, &c.: E. Ship- 
ton-Price, Bristol. [(2¢.)—he head of the bed can be raised 
and lowered and the mattress is provided with sanitary appliances. 
(March 14, 1881). 


1106.* Stop Mechanism for Circular Knitting 
Machines: W.J.Ford, Leicester. [2¢.)—in the absence 


of drawings the combination of parts cannot be understood, 
(March 14, 1881). 
1107. Electrical Bath Apparatus: W. R. Lake, 


London. (4. Sarda, Vienna). {td. 4 Figs.)—The bath is of 
non-conducting material, The current is directed to any part of 
the patient by floating electrodes. (March 14, 1881). 


1108. Cop Spindles for Continuous Spinning 
Machines: G. W. von Nawrocki, Berlin. (i. Sel h« 
and Biilge and Hildebrandt, Berlin). (td. 1 Fig.j—To prevent the 
slight increase of twist that is put into yarn when the ring is rising 
and the slight decrease when it is failing, the ring rail in traveller 
frames is made stationary and the spindles and bobbins are tra- 
versed, The wharves are carried in a separate fixed rail, and have 
keys taking into grooves in the sliding spindles. (March 15, 1851). 

1109* Apparatus for Cutting and Clearing 


Passages in Ice, &c.: J. F. Flannery, London. 
(24.]—The —- is cut by circular saws on the vessels bows, 


(March 15, 1881). 
1110. Fastenings for Bale Ties or Benders: R. J: 
Jenkins, London, ((. 4. Morse, Khinebeck, N.Y.,7.S,A) (6d 


9 Figs.j—The wire ties a, in loops which are connec “ “i by a special 
form of hook which serves to draw up the binder. (March 15, 1881). 


1112.* Surfacing Asphalte to Render the same 
Slipless: 8S. C. Joyce, London. [2:/.j;—A pattern is traced 
in grooves on the newly laid asphalte with a hotiron, (March 15, 
1381). 


1113.* Omnibuses, &c.: H. Gardner, London. 
(F. F. de Moraes, Rio de Janeiro.) (2d]—The vehicle has three 
axles; the leading and trailing ones are constructed to swivel, 


and are connected by cross-tie rods, (March 15, 1881). 

1115.* Chairs: P. Leone, Genoa, Italy. [2¢]— 
Relates to an invalid’s chair provided with a table and other con- 
veniences. (March 15, 1881). 


1116, Apparatus for Measuring, Recording, and 
Registering the Depths of Liquids, &c.: A. Lege, 
Clerkenwell. [(d. 4 Figs.jJ—The indications are produced 
by the change of form of acoil of tubing or of a box, formed of 
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annular plates, under different pressures. The casing G, the hollow 
helical coil of tubing A, and the plug F are all filled (by preference) 
with glycerine and water. The pressure of the external fluid, the 
sea water for instance, acts on the elastic diaphragm y through 
the grid K, and is communicated through the hollow plug F and 











nassage D to the interior of the coil. The motion of the coil is 
transferred by the crank y to the finger of the dial Z. When the 
pressure rises to a point beyond the capacity of the instrument it 
acts on the diaphragm S and moves the valve O in opposition to the 
spring R, thereby closing the passage D. The specification 
further describes an apparatus whereby the lowering of one sound- 
ing apparatus is caused to assist the raising of another. (March 
15, 1851). 

1118. Ditching, Draining, and Pipe-laying Ma- 
chinery: C. H. Binney, Ilford, and S. W. Blyth, 
Ongar, Essex. [(d. 6 /igs.|—L L are two coulters secured to 
opposite sides of the frame A and set one in advance of the other. 
M is the slade rivetted to the lower ends of the coulters. It is 
inclined upwards to deliver the slice of earth cut out by the 


coulters. M'are plates to keep the trench open and to prevent 
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ose en E 
friction between the slice of earth and the sides of the ditch. The 
earth is delivered on to the mould board N and thrown to one side. 
P is the pipe by which the drain pipes are fed to their places, J is 
a windlass by which the rear end of the frame A can be raised. 
The wheel F, shaft D, and chain C serve to swivel the guiding 
axle, (March 15, 1881) 

1119. Telegraphy : 5S. Pitt, Sutton, Surrey. (0. Zug, 
New York, U.S.A (10d. 6 Figs.}—To obviate the effects of induc- 
tion in telephone lines the return wire is wound spirally round the 
line wire so as to constitute a solenoid, and it is of such a section 
that its total resistance is equal to that of the line wire. For 

chanical reasons the return conduetor is composed of several 
The specification illustrates several telephone circuits 
arranged with such conductors. (March 15, 1881). 


1122.* Fasteners for Scarves, Neckties, &c.: C. 
Edwards, Birkenhead. (2¢)—Consists of a button held 
between two springs. (March 15, 1881). 

1123. Driving the Rollers of Roller Mills: P. 
Van Gelder. Liverpool. [(d. 4 Figs).—Claim the use of 
chains for driving the rolls of grinding mills. Also describes an 
arrangement of magnets for withdrawing particles of iron from 
the grain, (March 15, 1881). 


1124. Steam Engines, Steering Engines, &c.: F. 
J.and T. T. Burrell, Thetford, Norfolk. [6d. 14 Figs.) 
—the illustrations show a simple form of engine according to 
this inveution. BB are the cylinders and C C the piston rods, 
each terminating in a T head with a transverse slot init, In each 
slot is a sliding block, through which works the pin of one or 
other of the cranks D. Eis a cylindrical valve rotated by spur 
gearing, This valve is divided longitudinally into two compart- 
ments; one has steam supplied to it at all times and the other is 
open to the exhaust, When the engine is for steering, the gear is 
removed and the valve driven by the steering wheel. There isa 
screw on the valve spindle passing through a nut driven by the 
engine, When the valve is rotated faster than the engine it 
follows that a short traverse of the screw in the nut results, and 
thus brings a collar on the screw against the nut and checks its 
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rotation. When the engine commences to over-ran the valve, the 
plug is moved endwise in its cavity and the admission ports are 
thereby closed. A further longitudinal motion reverses the engine. 
In connexion with such valves governors are, for some purposes, 
employed on the valve spindle to vary its endwise position. The 
valve is made with inclined ports, and as it is moved by the 
governor the cut-off is varied. Several forms of engines and valves 
are illustrated, including compound engines which have a high- 
pressure cylinder at one end of the low pressure cylinder so 
arranged that high-pressure steam is admitted only to that end of 
the high-pressure cylinder which is next to the low-pressure, and 
that the steam is subsequently expanded into the opposite end of 
the high-pressure cylinder and into the low-pressure cylinder. 
(March 15, 1881). 


1125. Bottles for Containing Aerated Liquids: 
H. Codd, London. [(d. 5 Figs.j—The bottle neck has 
internal inclines for bringing glass disc stoppers to their places. 
(March 15, 1881), 


1126. Apparatus for Sharpening Pencils: J. 
Darling, Glasgow. (6d. 5 Figs.|—Is a combined pencil 
sharpener and protector. (March 15, 1881). 

1127.* Apparatus for Producing and Injecting 
or Forcing a Mixture of Air and Water Spray or 
Vapour into Furnaces: W. Fairweather, Glasgow. 
(J, Glasier, Paris), [2d.)—The air is forced into the furnace by a 
fan, into which streams of water are also injected, The furnace 
works with a closed ash-pit, (March 15, 1881). 

1131. Skates: S. V. Wheatley, Sheffield. [2d.]—The 
skate is clamped to the boot by a combination of the devices 
described in Specifications 931 of 1867 and 3027 of 1868, (March 16, 
1881), 





1132.* Apparatus for Marking Out Lawn Tennis 
Courts, Creases for Cricket, &c. : E. Coote, Wimble- 
don. (2d)—The whiting is supplied to the marking wheel by a 
peculiarly formed valve. (March 16, 1881), 


1133.* Milk Cans: T. W.V. Harte, Reddish, Lanc. 
(2d.)—'To detect if the salesman attempts to introduce water 
into the can through the ventilator, that part is made like an 
“ exciseman’s ink bottle,” so that a portion of the water is retained 
in evidence, no matter into what position the can is turned. 
(March 16, 1881). 


1134. Lamps for Miners, &c.: J. Fyfe, Glasgow. 
{6d, 8 Figs.}—Kelates to a miners’ head lamp adapted to burn 
crude hydio-carbon oils. (March 16, 1881). 


1135.* Umbrellas, Sunshades,and Parasols: W. 
E. Gedge, London, (Revel, Pire et Fils, Paris.) (2d.])—Each 
rib ends in a catch which, when the umbrella is closed, is secured 
by a hollow cap on the runner. (March 16, 1881). 


1137. Manufacture of Sheets and Plates of Tin, 
Zinc, and Lead, &c.: F. H.F. Engel, Hamburg, (New 
York Hamburger Gummiwaaren Compagnie, Hamburg.) [2d,]—The 
molten metal is passed through artificially cooled rollers, and 
appears as sheets on the other side. (March 16, 1881), 


1139. Feed Water Regulators for Steam Boilers: 
A. M. Clark, London. (¢. H, Kuhne, Butler, Penn., U.S.A.) 
(6d, 1 Fig.}—The vessel Ais connected to the water space of the 
boiler by the p'pe a and to the steam 7 by the pipe 6. In the 
positions shown the feed water from the pump enters the small 
cylinder E by the pipe 2 and escapes by the waste pipen. As 
soon, however, as the float B falls below its present position it 




















opens the valve f and admits steam to the lower side of the large 
piston, thereby forcing it upward and with it the piston 7, As soon 
as the latter passes the pipe n the feed water lifts the check valve o 
and proceeds to the boiler. (March 10, 1881). 


1142.* Appliances for Operating Venetian and 
other Blinds: R. Marshall, London. § (2d.)—The 
description is not sufficiently full for the arrangement to be under- 
stood, (March 16, 1881), 

1145.* Bits for Horses: G. W. von Nawrocki, 
Berlin. (G. iV. W. von Nostitz and Iaenckendorf, Rosswein, Saxony ). 
(2d.]—Relates to horse bits with broken mouthpieces, and is to pre- 
vent the animal from bringing its tongue over the mouthpiece. 
(March 16, 1881). 

1146. Water Heaters: A. Sweet, London. [fd. 
6 Figs.}—Is a sma)! tubular boiler internally heated by gas, (March 
16, 1881), 

1148. Manufacture of Coal Gas for Illuminating : 
F. J. Bolton and J. A. Wanklyn, London, [4.)—Has 
reference to a method of abstracting ammonia from coal gas by 
the dry way, by causing the gas to pass in intimate contact with 
any one or more of the following substances: porous commercial 
superphosphate of lime, or porous sulphate of lime, with or with- 
out the admixture of phosphate of lime and phosphate of iron, or 
porous chloride of calcium; the absence of free acid from the 
superphosphate having been previously insured by the addition of 
5 per cent. of gas liquor. (March 16, 1881). 

1149.* Water Pipes: L.S. Powell, London, and 
C. V. Boys, Oakham, Rutland. [2d.)—The pipes are made 
elliptical so that they may yield when the water congeals without 
necessarily bursting. (March 16, 1881). 

1150.* Nails, &c.: J. Noad, Ham, Essex. ([2d.)— 
Nails for boots are made with india-rubber heads, (March 16, 1881), 

1152. Instruments for Opening Internally-Stop- 
pered Bottles: H. Codd, London. [(d. 9 Figs.)—Com- 
prises a cylinder fitting the bottle neck and carrying a plunger 
ending in a cup to drive inthe ball. (March 16, 1881). 


1153. Apparatus for Stamping Letters and other 
Documents with Stamps Representing Different 
Values: H. Codd, London. [td. 4 /igs.)—Several stamps, 
denoting different values, are arranged in a row, and a record is 
kept every time they are struck, (March 16, 1881), 


1155. Manufacture ‘of Firebricks, Retorts, &c.: 
Ss. J. Payne, Charlton, Kent. ([4d.)—The articles are 
moulded from sand, Portland cement, and silicate of soda, and 
after drying are soaked in a solution of silicate of soda and again 
dried. (March 16, 1881). 

1156. Manufacture of Postal Wrappers: J. A. 
and C. M. Elstob, London. [(d. 2 Figs.j}—the wrappers 
are manufactured so as to be used for advertising. (March 16, 
1881). 

1157.* Cap Spindles: G. W. Stafford, Lawrence, 
Mass., U.S.A. [6d, 4 Figs.|—The novelty consists in making 
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cap spindles for worsted spinning double-ended, so that when one 





end has become worn by the act of removing and replacing the 





cap the spindle can be reversed, When it becomes necessary to 
turn up the ends, the spindle is readjusted endwise by the nut D, 
(March 16, 1881). 


1158.* Apparatus for Measuring the Heights of 
Objects: F. MacDermot, Dublin. (2d.)|—A sight line 
maintained at an angie of 45 deg. with the horizontal by a plumb- 
bob, enables the operator to place himself at a distance from the 
object equal to its verticalheight. (March 17, 1881). 


1160, Caloric Motor Engines: H. C. Fleeming 
Jenkin and A. C. Jameson, Edinburgh. [4d.)—De- 
scribes a caloric engine, the cycle of whose operation is in the 
main that of the Stirling engine, but which differs therefrom in 
the internal combustion under pressure of solid and gaseous fuel 
simultaneously or of either by turns. It comprises (1) the grate 
with its adjuncts; (2) the air and gas pump or pumps and tuyeres ; 
and (3) the solid fuel feeder in combination with the main dis- 
placer, vessel, regenerator, refrigerator, working cylinder, and 
ordinary parts of a Stirling engine, other than its external furnace, 
The engine is in the main an improvement on that protected by 
Letters Patent 1078 and 1130 of 1880. The specification contains 
no drawings. (March 17, 1881), 


1161. Purification of Alkaline Solutions: E. 
Carey, H. Gaskell, and F. Hurter, Widnes. (4¢.)—In 
order to remove silica from the solutions ordinarily used there is 
added to them before or during the carbonating process oxide or 
hydrate or salt of aluminium sufficient in combination with the 
alumina already present to cause the precipitation of the silica. 
(March 17, 1881). 


1162. Furnaces of Steam Generators, &c.: J. 
Swain, Oldham. [6¢. 3 Figs.)—The novelty consists in the 
addition to the ordinary bridge of a regenerative apparatus 
whereby heat is absorbed, while the fire is clear, and is given off 
to the air each time fresh fuelis added. Between the bridge a and 





the wall are several grids dd situated over a gridiron air valve ee, 
which is opened simultaneously with the furnace door and gra- 
dually closes. The upper grating is covered with firebrick or 
pieces of metal which become glowing undera clear fire, and 
transmit their heat to the current of air entering at intervals by 
the valve e. (March 17, 1881). 


1165.* Treatment of Wheat: T. A. Marshall, 
Kenning Park, Renfrew. (2d.)—The germs or embryons 
of the wheat are separated from the grain and the oil is expressed 
from them by pressure. (March 17, 1881). 


1166.* Apparatus for Stopping Engines from a 
Distance: E. F. Schone, Grossrohrsdorf, Saxony. 
(2d.]— By means of bell wiresrunning over the factory a catch can 
be withdrawn from a weighted lever, which,then closes the steam 
valve. (March 17, 1881). 


1167.* Marine Governors: J. 8, Scarlett, Oxford. 
{2d.]—A small auxiliary propeller placed over the main propeller 
thrusts against a spring connected to the throttle valve. When 
the vessel pitches the second propeller comes out of the water anid 
ceases to compress the spring, which then shuts the throttle valve. 
(March 17, 1881). 


1170.* ‘Looms for Weaving: T. Singleton, Dar- 
wen. [4d]—The invention is described under thirteen heads, and 
relates to as many details of aloom. (March 17, 1881). 


1171.* Cocks, Valves, or Apparatus for Regula- 
ting Flow of Fluids: J. H. Johnson, London. (/. 
Zeleny, Prague, Germany). [2d)]—The main valve is closed by the 
pressure of the water, and is manipulated by a piston controlled 
by a smaller valve. (March 17, 1881). 


1172.* Producing Strips or Pieces of Wood for 
Printers’ Use: J.Bryceson, London. (2d.]—The wood 
is cut and finished at one operation by a circular saw running at a 
very high velocity. (March 17, 1881). 


1174.* Manufacture or Ornamentation of Mould- 
ings, Frames, &c.: F. A. C. Koenemann, London. 
(2d.)—The relief design is made in plaster or in fretwork and is 
applied to the frame, (March 17, 1831). 


1177.* Machinery for Manufacture of Hinges: 
F. E. Martineau, B: ngham, (2d.)—A rapidly recipro- 
cating tool with a concave groove across its face is brought to bear 
upon the end of the pin of the hinge to rivet it over. (March 17, 
1881). 


1179. Helical Springs: L. Sterne, Westminster. 
[4d. 4 Figs.])—Claims the construction of helical springs formed 
by coiling in an inclined attitude a thin deep bar made with oppo- 
site beads or lips at its edges. (March 18, 1881). 


1180.* Needles and Needle Slides or Bars for 
Sewing Machines: T. F. Burgess, Dundee. (2d.)—The 
needie and the needle bar have corresponding projections and 
recesses so that the needle is automatically guided to its proper 
position. (March 18, 1881), 


1181. Taps or Cocks: S. Hands and W. Weaver, 
Wolverhampton, [6d. 7 Figs.j}—The use of these taps is 
intended to const.tute an improved method of tapping beer barrels. 
An internally screwed bush is fixed in the barrel and into this there 
is screwed from the inside a plug. The tap has a projection 
which takes into a corresponding recess in the end of the plug, 
consequently when the two are placed together and the tap is 
rotated the plug is gradually unscrewed and carried into the 
barrel, while the tap takes its place in the bush, A reverse action 
takes out the tap and replaces the plug. (March 18, 1881). 


1182.* Apparatus for Cleaning, Blacking, and 
Polishing Boots and Shoes: X. Courtil, Albert- 
ville, Savoy, France. ([2¢).—Comprises four rotating 
brushes on a spindle, (March 18, 1881). 


1186. Chain Gearing for Actuating or Driving 
Machinery: N.K. Husberg, Stockholm. (8d. 30 Figs.) 
—According to this invention double-hooked detachable links, not 
having any opening between the hooks to receive the teeth of 
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the chain wheels, are used alternately with rectangular links 
which are not provided with hooks, but have each a central open- 
ing for a tooth of each of the chain wheels. The end bars of the 
link are of circular section and the grooves formed by the hooks 
of the other links are of such a width that the end bars of the 
rectangular links can be directly entered therein from the front, 
(March 18, 1881). 


1187.* Tricycles, &c.: J. I. Warman, Coventry. 
[2d.)—I!s for coupling a second driving wheel to the crankshaft 
when required. (March 18, 1881), 


1189.* Travelling Rugs or Wrappers: I. Pick, 
London. ([2:d.)—Includes a foot muff, a bag, and a hand muff. 
(Mareh 18, 1881). 


1191." Hats: W. R. Seaton, Manchester. ([2d.)— 
The linings are perforated for ventilation. (March 18, 1881). 


1192.* Stoppers for Bottles: C. Warner, London 
[24.]—A metal bush is fitted to the inside of the neck to carry a 
rubber ring, against which the internal stopper bears. (March 18, 
1881). 


1193.* Locks: W. S.Smith, London. [2¢.)—The latch 
has a strong spring, which, when the handle is turned is com- 
pressed and not released until the door is slammed, when the bolt 
is shot forward into its place. (March 18, 1881). 


1194." Time-Checking Apparatus for Workmen: 
W. M. Llewellin, Bristol. (2¢.)—A box, divided into com- 
partments, has a periodical movement given to it by clockwork. 
Each workman drops a numbered ticket into it as he enters and 
thus registers the time of his coming. (March 18, 1881), 


1195. Balloons, &c.: E. G. Brewer. London, (4. 
Debayeur, Paris), (6d. 1 Fig.J—A partial vacuum is produced by 
a fan at one end or side of a balloon, and itis propelled by the pres- 
sure of the air at the other end or side, (March 18, 1881). 


1196. Non-Conducting Compositions or Ma.- 
terials for Covering Steam Boilers, &c: D. H. 
Dade, Bermondsey. [4¢.)—Describes various meaus for 
causing the fibres of silicate cotton, asbestos, &c., to adhere for 
coverings. Decoctions of Irish moss, starch, silicate of potash, 
and such-like substances are employed for the purpose, and the 
material is manufactured into sheets and boards, and semi- 
cylindrical casings. (March 18, 1881). 


1197* Embossing and Perforating Paper: P. 
Jensen, London. (Hohensteinand Lange, Berlin). (24.)—The 
paper is passed between suitably engraved rollers. (March 18, 
1881). 


1198.* Preserving Eggs: F. Wolff. Copenhagen. 
(L. 7. J. Boje, Copenhagen). (2d,)—The eggs are dipped in silicate 
of soda, (March 18, 1881), 


1199.* Wheel, Applicable to Carriages. for Pre- 
venting Accidents, and Clearing the Track: L. 
Higginbottom and T. Mannock, Manchester. (24.\— 
The wheel is carried in bearings in such-wise that it is clear of the 
road, but is in frictional contact with one of the leading wheels of 
the vehicle, which consequently drives it in the opposite direction 
to itself. This wheel may have brushes fitted to it to clear away 
snow, and always has a tendency to throw any obstruction on the 
road forward. (March 18, 1881). 


1200.* Wheels for Vehicles: E. A. Brydges, 
Berlin. (U. Goetzenbruegger, Vienna). (2d.}—The hub is made 
in two parts screwed together and provided with recesses to 
receive the spokes. (March 18, 1881). 


1201* Apparatus for Emptying Cesspools: E. 
O. srydges, Berlin. (U. Goetzenbruegyer, Vienna.) (2d }—A 
vessel on wheels is exhausted by an air-pump, and * connected 
to the cesspool. (March 18, 1881). 


1202.* Caloric Engines Heated by Internal 
Combustion of Gas, &c.: M. P. W. Boulton, Tew 
Park, Oxford. (2¢]-I1s for improvements on Patents 
495 of 1879 and 5270 of 1880. (March 18, 1880), 


1203.*_ Manufacture of Printing Ink. H. Bracke- 
busch, Berlin. (2¢.)—Paraffin oil 25 parts ; colophonium 45 
parts ; lampblack 15 parts. (March 18, 1881). 


1214. Apparatus for Holding Photographic or 
other Pictures, &c.: R. Sherwin and G. Evans, 
Worcester. (4d. 3 Figs.)—Each photograph is mounted in a 
frame hinged to a stand. The stand is formed in steps,so that 
when the frames are turned down into a horizontal position they 
lie flaton oneanother. (March 19,1881). 


1215. Treatment of Marine Vegetables: J. 
Imray, London. (Le Marquis A. de Saint-Yves, Paris.) (4d.]— 
The plants are treated for the production of dextrine, starch, 
glucose, spirit, and vinegar. (March 19, 1881). 


1231. Combined Kiln or Oven and Boller: R. 
Ballard, London. (4¢)—Lime and pottery kilns are to be 
water-jacketted to economise their heat and generate steam. 
(March 21, 1881). 


1241. Sliding Block Breechloading Small Arms: 
J. Deeley, Birmingham, and J, S. Edge, Yardley. 
[6d 12 Figs.) —Has reference to those parts of sliding block 
breechloading small arms by which the sliding block is raised and 
lowered, and by which the internal hammer is cocked. (March 21, 
1881). 


1256. Production of Colouring Matters: G. W. 
von Nawrockhi, Berlin. (J. &. Geigy, Basil, Switzerland). 
[4d.]—Claims the production of colouring matter by the action of 
amido-azo bodies or their substitution products upon bodies of the 
phenole or chinon class or their sub-titution products, either alone 
or in the presence of con#ensing media. (March 22, 1881). 


1260. Reversible Garments: W. E. Gedge. Lon- 
don. (5S. Rosenthal, Baltimore, US.A.). (6d. 1 Fig.jJ—The gar- 
ment is at one side an overcoat and at the other an ulster. (March 
22, 1881). 


1319. Apparatus for Suspending, Fixing, and Ad- 
justing Swing Looking Glasses, &c.: G. Keey, 
Birmingham. [6¢. 8 /igs.}— Relates to the trunnions on which 
the glass swings. (March 24, 1881), 


1384, Electric Lighting Apparatus: W.R. Lake, 
London. (4. G. Holcombe, Danielsonvilie, Conn. U.S.A.) [6d, 
6 #igs.}—The peculiarity of the lamp consists in its containing no 
e ectro-magnetic apparatus, The regulation is controlled by the 
attraction or repulsion of electric currents traversing insulated 
conductors, The upper carbon ¢c runs down by gravity as soon as 
the brake wheel e is released from contact with a block carried on 
the lever f, which is actuated by the attraction of two flat coils 
f 2 73, one fixed and the other movable. The arc is struck by the 
sulenoids mand m!. The carbons and solenoids form one circuit 
and the flat coils /* f* a second or shunt circuit actiog on the well- 














bined with pyrotechnic composition to give notice when they are 
nearly consumed, (March 29, 1881), 


1397. Compound Field Rollers: R. Maynard, 
Whittlesford, Cambridge. [td 4 Figs.;—Ihe boss of 
each alternate roller is bored to run on the outside of the bosses 
of the two adjacent rollers, (March 30, 1881). 

1483. Cocks, Valves, &c., for Use with Acids: J. 
Ingleby, Manchester. (A. Meyer.) [6d. 2 Figs.) — ‘fhe 
valve casing is made in two parts in order that acore may be in- 





troduced into it, and a lining of non-corrosible metal run in between 
the two. A is the casing and B the lining. (April 5, 1881). 


1761. Steam Cooking Vessels: M. von Zyka- 
Radvanszky, G. Liedman, and F. W. Scharrath 
Berlin. [(td. 6 Figs.}—the vessel contains a small quantity of 
water, which is vaporised and effects the cooking. (April 23, 
1881). 


1781. Castors: A. Bell, Edinburgh. [td. 6 Fivs.)— 
The roller frame has a footstep to receive the stud fixed to the 
furniture. (April 25, 1881), 


2179. Production of Meta-oxy-benzaldehyde, 
&c.: J. A. Dixon,Glasgow (4. Aoenig, Hochst-am-Main, Ger- 
many). [(4d.]—Claims (1) the production of meta-oxy-benzaldehyde 
from meta-nitro-beozaldehyde by the reduction of the same to 
amido-benzaldehyde and decomposition of the diazo compound 
of this amido-benzaldebyde with water; (2) the conversion of 
meta-oxy-benzaldehyde into para-nitro-meta-methoxy]-benzalde- 
hyde by the process described ; (3) the production of vanillin from 
para-nitro-meta-methoxyl-benzaldehyde. (March 18, 1881). 


2328. Moulding Human and other Figures from 
Paper Pulp, &c.: F. F. Bastier. Paris. (6d. 2 Figs.)— 
Describes a plant for moulding and drying tailor's dummies, 
(May 27, 1881). 


2768. Engines for Compressing Air,&c.: W.R. 
Lake, London. (£. Hill, South Norwalk, Conn. U.S.A.). {6d. 
10 Figs.J)— Relates (1) to inlet valves of air compressors. A is a 
portion of the cylinder head of a compressor and B is the valve of 
ordinary disc form guided by its stem C in a tabe which is 
supported by wings E cast upon a seat F screwed into the head of 
the cylinder. At K is a recess large enough to receive the entire 
dise of the valve, and over this recess is fixed a shield or guard L. 
Upon the inner face of the valve is a stem N, and around it are 
guides O O to keep it in position if the outer stem C should break. 











(2) Jacketted cylinders are formed by casting a series of longitu- 
dina] ribs within a cylinder and boring them to the required size, 
A thin metal cylinder is slipped within the points of the ribs, and is 
then rolled until by expanding it obtains a firm hold, (3) A com- 
pound air compressor according to this invention is shown in 
Fig, 2. C is the first compression pump, and D the second, the 
two being in line with the steam cylinder B, The crankshaft E is 
worked by return connecting rods from the horn G. The slide 
valve M acts as inlet valve to the cylinder C. It is arranged not 
to open until the piston has travelled far enough to allow the air 





known differential principle. The ends of the carbons are com- 


compressed within the ports and passages to have expanded to 


atmospheric pressure. (4) Describes an automatic governing 
apparatus for use between two compressing cylinders, whereby 
gas under pressure from the larger cylinder may be conducted to 
the smaller one and again compressed to any determined degree to 
which the regulator may be set. (June 14, 1881), 


3161. Looms: H. J. Haddan, London. (L. J. Knowles’ 
Massachusetts). (6d. 2 Figs.)—1s for means whereby the open 
shed loom described in the United States Specitication 134,992 
may be adapted to work as a closed shed loom. (July 20,1881), 


3182. Boiler Furnaces: P. F. Dundon, San 
Francisco, U.S.A. [éd. 12 igs.}—According to this inven. 
tion the ring or frame which forms the base of the fireboxes of the 
locomotive type is made removable to facilitate the cleaning of 
the water space. The frame is grooved to receive the lower edges 
of the walls of the firebox and casing, and is held up to its place 
by bolts whose upper ends are flattened into straps and rivetted 
alternately to the box and to its casing. The bridges of steam 
boiler furnaces are to be curved backwards so as to throw the 
current of gases on to the fire before it escapes. This action is 
increased by the use of a suitably situated steam jet. (July 21, 1881.) 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Deacriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offices of ENGINEERING, 35 and 36 
Bedford-street, Strand, 








FOREIGN AND COLONIAL NOTES. 

The French in Africa,—Africa seems certainly destined 
to become within a short time a great field in every sense 
of the expression, for railway projects. The French are 
preparing quite a series of railways in Algeria which they 
term “‘ railways of penetration.”” But they seem not only 
to be aiming at Northern Africa, or what was formerly 
known as Barbary, but also at Soudan, and that immense 
and fertile country to the east of the Sahara, which has 
been partially explored by Schweinfurth and Nachtigall. 


American Bridge Building.—Messrs. Clarke, Reeves, 
and Co., of Phoenixville, have received an order from the 
Oregon Navigation Company for a single track draw 
330 tt., over Snake River, in addition to a lot of small 
orders from the Great Western Mexican National Con- 
struction Company. They also closed a contract for 26 
spans, aggregating 3800 ft. of bridging, with a total weight 
of 1700 tons of iron, costing about 175,000 dols., with the 
Sate, Harrisburg, and San Antonio Railroad in 

exas. 


Missouri Pacific Railroad.—The Missouri Pacific Rail- 
road Company has under construction various branches 
and extensions, which will add about 175 miles to its 
system, and connect it with fine mineral and grain-growing 
regions. The roads under construction are: Lexington 
and Southern extension, 70 miles; Laclede and Créve 
Coeur Lake, 13 miles; Jefferson City, Lebanon, and South 
Western, 40 miles, and Atchison, Colorado and Pacific, 
50 miles. 

Canada Central Railway.—It appears that 1200 men 
are now employed on an extension of the Canada Central 
Railway. Matawan will be reached this month and 
Nipissing early next spring. 

American Locomotive Building —Twenty-five finished 
locomotives have been shipped from Paterson, New Jersey, 
withina month. The Rogers Worksemploy 1580 men; the 
Danforth Works 900, and the Grant Works about 800. 


The Westinghouse Brake on the Continent.—A discus- 
sion on the merits of the Westinghouse brake took place 
at the last meeting of the Paris Society of Civil Engineers. 
The Western of France was the first French company to 
use this brake, and the reports of its working are satisfac- 
tory. The triple valve at first was considered too delicate 
an organ, but during the last two winters, which were 
exceptionally severe in France, there was only one case of 
a frozen triple valve. M. Stilmant announced that another 
French railway company is about to experiment with 
systems of brakes, and that the question of oscillation in 
passenger carriages will be studied attentively. A letter 
from a Belgian correspondent says: ‘‘ The State Railways 
use the Westinghouse brake in Belgium, and are, in 
fact, the only ones to use a combination brake. The 
Grand Central Railway has been making some experiments 
but has not come to any practical decision. The length of 
the State lines is about 1300 miles. There were in use, 
July 1, Westinghouse brakes on 1033 carriages, viz., 137 
first-class, 130 second-class, 579 third-class, 46 mixed, and 
141 wagons ; 268 other wagons are provided with connect- 
ing apparatus. Some have the simple coupling and others 
the automatic. 


Steel Rails in France.—The annexed figures show the 
progress made in the production of steel rails in France in 
the ten years ending with 1880 inclusive : 1871, 22,613 tons ; 
1872, 52,194 tons ; 1873, 64,097 tons ; 1874, 102,227 tons ; 
1875, 120,660 tons ; 1876, 130,681 tons ; 1877, 136,549 tons ; 
1878, 196,240 tons ; 1879, 253,742 tons : 1880, 279,847 tons. 

Northern Pacific Railroad.—The Northern Pacific Rail- 
road surveying parties are running preliminary lines from 
the head waters of the Yellowstone to the Shoshone on 
the Salmon rivers. It is yet uncertain whether the line 
will go by way of Helena or Buttle, but the latter city 
is in hopes to secure the line. 








THE VENTILATION OF BuILDINGs.—Messrs. Robert 
Boyle and Son have recently applied their complete system 
of ventilation and sanitation to the Brompton Oratory, 
South Kensington, which has proved highly successful. 
The new extensions to the Devonshire Hospital, Buxton, 
opened last week by His Grace the Duke of Devonshire, 
are also fitted throughout with Messrs. Boyle’s air pump 
ventilator, which are at present being applied for the venti- 
lation of Lambeth Infirmary. 
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MECHANICAL REFRIGERATION. 
By J. K. KiLsourn, 
(Concluded from page 403.) 

Water at a temperature of 50 deg. will absorb 700 
times its volume of ammoniacal gas, and to withdraw 
the gas, we have only to connect the refrigerator by 
pipes with a vessel containing water ; but inasmuch 
as this part of the operation is to save the ammonia, 
we use the weak solution remaining in the boiler, 
which is forced into the absorbing vessel, and is cooled 
on its passage to an absorbing temperature (the lower 
the more readily it absorbs), In this vessel it meets 
the gas, which rapidly disappears from the gaseous 
form as it comes in contact with this watery solu- 
tion. The rapidity of the withdrawal is regulated 
by taps in the pipes between refrigerator and 
absorber. 

By this operation the gas again takes the liquid 
state, not by cooling and pressure combined, but 
by absorption. ‘This re-formed ammoniacal liquor 
contains not only the heat of the absorbing liquor, 
but also the latent heat of vaporisation withdrawn 
from the refrigerator. ‘This heat has to be rejected 
before the liquor is returned to the boiler, and for 
this cooling the liquor is conducted to the second 
condenser, a series of pipes surrounded by running 
water. More exactly speaking, these condensing 
pipes may be considered as part of the absorber— 
as doubtlessly complete absorption does not take 
place until all of the latent heat is rejected. 

We have now a re-formed ammoniacal liquor of 
original strength, or at least of the average working 
strength, and for the fifth operation we have only 
to pump this liquor back into the boiler. But as 
the pressure in the boiler when at work is always 
something above the liquefying pressure when at 
rest, it will not be forgotten that this pumping is 
against boiler pressure. 

Asa matter of information of no little importance, 
I would here remark, that the usual working pres- 
sure of a Reece machine in England with con- 
densing water at 60 deg. to 70 deg., will vary 
between 140 lb. and 170 lb, to the square inch. 
The writer has not had an opportunity of seeing 
ammonia machines working in hot climates, but 
believes he is warranted in saying, that with con- 
densing water at 85 deg, to 90 deg., the working 
pressure would not be less than 200 lb. per square 
inch. 

In review of the operation described, we started 
with 100 1b, of ammoniacal liquor at a temperature, 
we will say, of 100 deg.; to this, liquor heat was 
applied until the temperature was raised to 124 deg., 
the average boiling point throughout the operation. 
After this the heat was continued, until 27 1b. of 
ammonia avd 9lb, of water were vaporised, these 
combined vapours were passed over, cooled and re- 
liquefied ; the 36 1b. of liquor was conducted to 
the refrigerator, and there re-vaporised until there 
was a remaining liquor of 14 Ib., viz, 9 Ib, of 
water and 5 lb. of ammonia, consequently only 
22 |b. of anhydrous ammonia were vaporised in 
effective work, After describing the process known 
as ‘** Mechanical Compression,”.we shall come back 
to the figures just given, and shall then be able to 
give comparative results. 

An ammonia machine, by mechanical compression, 
would include a compression pump and engine to 
drive it. One condenser, one refrigerator, an inter- 
mediate vessel or liquefactor, and the connecting 
pipes. No allusion is made to ice boxes with either 
system, inasmuch as they would be the same by 
each method. 

3y the absorption system as already described, 
the first two stages were wholly preparatory, their 
object and attainment being a concentrated am- 
moniacal liquor, ready for use in the refrigerator, 
and as has been shown, owing to the high tempera- 
ture and pressure under which the distillation was 
necessarily effected, anhydrous ammonia is not a 
possible result. 

by the system now under discussion, distillation 
is done once for all, and this may be effected slowly 
at very low temperatures, and under a_ partial 
vacuum, consequently only a very small percentage 
of aqueous vapgur is formed. Moreover, as 
ammoniacal liquor nearly anhydrous is now a com- 
mercial article, we may properly consider the boiler 
and first condenser of the absorption process are 
not requisite for the system now under discussion ; 
and therefore our description of the compression 
process has for its starting point the introduction 
of 221b. of highly concentrated (nearly anhydrous) 
ammoniacal liquor into the intermediate vessel or 
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liquefactor before specified. This liquor will of 
course always be under the liquefying pressure, 
due to its or the surrounding temperature, the 
same as when in the liquefactor by the other 
system. Pass this liquor into the refrigerator 
and allow it to expand, and the action will be 
precisely the same as before described; but from 
this point the paths diverge. 

The compression pump is connected to the re- 
frigerator by a pipe, misnamed the suction pipe, and 
as the gas is formed in the refrigerator by the 
vaporisation of the liquid ammonia, it passes into 
the compression cylinder, is compressed into the 
condenser, is there cooled and liquefied, the result- 
ant liquid flows from thence to the liquefactor from 
whence it started, and the cycle is complete; and 
so the process continues indefinitely, or until the 
gas is lost by leakage. 

It will thus be seen that by the compression 
system, heat is only required to produce steam for 
the engine that works the compression pump, and 
in the example given the engine must furnish power 
sufficient to compress 22 lb, of gas, having a gravity 
slightly more than common air, taken into the pump 
at a pressure of 15 lb, (30 absolute) and to dis- 
charge the same againsta pressure of about 130 lb., 
or a net pressure of 115 1b., assuming the tempera- 
ture of the condensing water to be the same as in 
the previous example, viz., 60 deg. 

In comparing the two systems, the amount of 
heat required for each is of the first importance, 
for upon this, in a great measure, depends the 
economy of production. 

The advocates of the absorption system claim 
that they can show a decided advantage in this 
respect, and with so much prominence is this claim 
brought forward, that it is worth while to investi- 
gate and see if it is well founded. A recapitulation 
in detail of the heat required by the absorption 
system, would be as follows. We started with 
100 lb. of ammoniacal solution at the temperature of 
the return liquor from the absorber, say, 100 deg. : 

Thermal Units. 
To heat this to theaverage boiling point, 





124 deg., requires We "hs 2,400 
The vaporisation of 27 lb. of ammonia 
requires ... bes eee ‘ies eee 24,300 
The vaporisation of 9 lb. of water from 
124 degs. requires ts ies $e 9,477 
Steam for power to pump 64 1b. of ab- 
sorbing liquor back to the boiler 
against 130 lb. pressure, would add 
to the heat account ise ax 366 
Or a total of 36,543 


As this vaporisation is effected under a pressure of 
not less than 120 lb. per square inch, and the steam 
that causes it is discharged by traps, we place the 
system at no disadvantage when we assume that 
the heat of the discharge from the traps is not 
below 212 deg.; consequently the 36,543 thermal 
uvits of heat would require 37.86 lb. of steam to 
supply them. 

In the example given by mechanical compression 
the heat required would be steam, fur power sufli- 
cient to compress 22 1b. of gaseous ammonia, having 
a volume of 242 cubic feet, at 15 lb. pressure 
(30 absolute) and to discharge the same against a 
pressure of say 130 lb., or 10 lb. above the liquefy- 
ing pressure at the temperature stated. This would 
require 1,219,680 foot-pounds net, or if we add 50 
per cent. for friction of piston, glands, and so forth, 
the work to be done would be represented by 
1,829,520 foot-pounds. 

One pound of steam in a modern high-pressure 
condensing engine is the effective mechanical 
equivalent of 88,000 foot-pounds; and 1,829,520 + 
88,000 foot-pounds gives us 20.78 lb, of steam 
necessary to do the required work, 

Again, assuming that the absorption plan with 
Reece’s improvements would so separate the aqueous 
vapour that only 2 lb. of ammonia in solution 
remained in the refrigerator, then we should have 
the useful effect, in our example, of 25 lb, of 
ammonia, instead of the 22 Ib. with the same 
expenditure of heat; and in the example with 
mechanical compression for an equal productive 
result it would be necessary to compress 25 lb. of 
gaseous ammonia under the same conditions as 
before. ‘lhis would require in power, after making 
the same allowance for friction, 2,029,000 foot- 
pounds, or 23 1b. of steam, 

It will thus be seen that to obtain the beneficial 
results from the vaporisation of 25 lb. of anhydrous 
ammonia, by an absorption machine working theo- 





retically perfect, 37.86 lb. of steam are required, 


| whilst by mechanical compression the same result 
| may be had with an expenditure of 23 lb. of steam 
in a first-class condensing engine. 

It may be fairly assumed that there has not yet 
been made an absorption machine that will do the 
stated work with the pounds of steam given in the 
example; and on the other hand, there are few, 
if any, compression machines worked by strictly 
first-class condensing engines ; but this will be done 
when purchasers realise that it is better to pay once 
for all for a good engine, than to be always paying 
for extra coals, 

By the absorption system the amount of cooling 
or condensing water required is a point that should 
not be overlooked. The heat discharged by the 
first condenser, in cooling and liquefying the vapours 
from the boiler, is entirely independent of the heat 
absorbed in the production of cold. The quantity 
of this water in excess of that required by mecha- 
nical compression would equal the amount required 
for the condensing engine. 

By either process where there is an abundance of 
condensing water this is not a matter of great im- 
portance, but where, as in London, water is bought 
by the gallon, it is a serious item in the cost of pro- 
duction, and by the absorption system cannot be 
dispensed with ; while by mechanical compression a 
condensing engine is not one of the absolute neces- 
sities, 

In both systems the mechanical difficulties to 
overcome are such as to warrant careful considera- 
tion ; more important than all the others combined, 
is the retention of this exceedingly volatile gas, 
under the high pressure necessary. With the 
absorption machine, the advantage of having a large 
portion of the ammonia in solution, when the 
machine is not working, cannot be ignored, and the 
avoidance of the piston rod working in dry gas is 
also important; on the other hand, there are more 
gas joints to maintain than by the compression 
system, besides which, the pistons or plungers of 
the pumps for returning the re-formed liquor 
require strict attention to prevent leakage. 

With the compression machine, the most diffi- 
cult problem to solve is to avoid leakage round the 
piston rod of the compression pump. The working 
valves of the pump are enclosed, and any imperfec- 
tion only causes a loss in production, but not of gas. 
The joints in the connecting pipes, gauges, &c., are no 
more difficult to maintain and not as numerous as on 
the absorption machine. In construction, the com- 
pression machine would have a decided advantage 
in point of weight and bulk, and, it is believed, in 
first cost. 

In conclusion it may be said, that whilst with 
every system of artificial cooling, thorough con- 
struction of the machinery is not only desirable 
but economical in every sense; with ammonia 
machines it is absolutely necessary. In material, 
iron and steel only can be used, and the workmanship 
must be first-class in every particular. 

The great objection to any ammonia machine is 
the high working pressure, which in hot countries 
is well-nigh insurmountable ; but in a climate like 
England they can be worked with great economy of 
coals, and may be so well made as to give satisfac- 
tory results in every respect. 


THE BETHLEHEM IRON AND STEEL 
WORKS. 
By A. L. Houtey, C.E. 

Tue works of the Bethlehem Iron Company, con- 
sisting of blast furnaces, rolling mills, and Bessemer 
plant, as they existed in 1877, were fully described 
and illustrated in ENGINEERING, vol. xxiv., pages 
139, 159, 199, 301, and 321. Since 1877 much 
additional plant has been put in operation and 
much other new machinery has been nearly com- 
pleted. These additions will be duly described 
from time to time ; at present we propose only to 
deal with the new Bessemer plant, of which we this 
week give a two-page engraving. 

The new Bessemer pit, with its cupolas, railways, 
cranes, and so forth, is shown alongside the old Bes- 
semer pit and its appurtenances in ground plan by 
Fig. 1, in which A, B, C, D show the walls of one 
end of the Bessemer and rolling mill building, which 
is 111 ft. wide and 931 ft. long. There are four 
transepts, that at E containing the blowing and 
pumping engines, and that at F containing a Pernot 
open-hearth plant not yet completed. It will be 
observed that the new Bessemer plant is larger 
than the old one, that each vessel has its own 
pit and ladle crane, and that there are four ingot 
cranes over these two pits besides supplementary 
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cranes. The vessels with their platform, chimneys, 
and rotating gear stand on a group of columns, 
around which on all sides there is ample and unin- 
terrupted space for the transportation of materials 
and products, and for the removal of vessel bottoms. 
The vessels stand so high (12}ft. to centre of 
trunnions) that the casting ladle is always above 
the general level, so that slag may be readily 
removed, ‘The hydraulic lift H between the vessels 
raises the melted metal, which is brought by a 
locomotive from the cupolas J. The cupolas stand 
just high enough above the general level to be con- 
veniently tapped into the ladle. There are four 
spiegel cupolas around the main cupolas, as shown, 
the stock lifts being at KK. A side view of the 
vessel and platform is given by Fig. 2. ‘The arrange- 
ment of the narrow gauge railways is such that two 
light locomotives transport all the melted metal and 
spiegel to the vessels, transfer vessel bottoms to and 
from the repair department, and take all the ingots 
over the weighing machine L, whence they are 
placed hot in the Siemens reheating furnaces shown 
preparatory to blooming. 

It is an interesting fact that Mr. John Fritz, the 
engineer and manager of these works, having 
observed certain advantages of the long straight pit 
and ladle car as used in various German works, and 
with a special success at Bochum, determined to give 
this system a fair trial. He therefore started the 
plant with two straight pits fitted up with every 
convenience, and worked it in this way for some 
months, but he was quite unable to pour and 
remove the normal output of the two vessels. A 
single ladle crane was doing more work in the old 
pit. In order to secure greater convenience and 
slower and consequently better casting when the 
vessels blow alternately. as they do in very fast 
working, Mr. Fritz finished the plant with two 
ladle cranes, one for each vessel. 

The details of the 10} in. ingot crane are shown 
by Figs. 3, 4, and 5. The jib and carriage (see 
section, Fig. 5) are made particularly light, so as to 
swing easily and quickly. The carriage is driven 
radially by a 4ip. plunger in a wrought-iron 
cylinder which takes water from the main crane 
cylinder ; the slight lowering of the jib while the 
carriage is moving does no harm in the case of an 
ingot crane. But in the case of the ladle crane, 
Figs. 6 and 7, the cylinder that gives radial motion 
to the ladle should take water from an independent 
source through the top of the mast, so as to avoid 
raising and lowering the jib by the radial movement 
of the ladle. Mr. Fritz was the originator of that 
excellent device, the ladle crane with a radially 
moving jib, as a substitute for the ladle moving 
radially on the jib. ‘This form of ladle crane has 
now become common in America, and is consider- 
ably used in Europe. The crane illustrated by Figs. 
6 and 7, is particularly well-proportioned ; the 
ram is 20 in. in diameter. AJ] these cranes—in fact 
all Awerican cranes—are top supported, the top 
and bottom supports being 30 ft. or more apart, so 
that the strain on the ram and the lateral friction 
are reduced to a minimum, and the crane revolves 
very easily, being stepped on water. 

Figs. 8 and 9 illustrate the construction of the 
vessel trunnion ring, and the air trunnion and the 
air column which supports it. The packing of the 
air joint is not exposed, the air passes from the 
trunnion to the tuyere-box by two lateral pipes 
Figs. 10 and 11 show the portable jack fbr hand 
ling vessel bottoms ; this is connected by @ hose tu 
the hydraulic pressure main. 

lleating ladles by gas has been more or less 
practised in open-hearth works for some years. Mr. 
Fritz has taken a new departure in this matter, 
having constructed a special shed in which ladles 
are repaired and in which twenty ladles, including 
cast iron and spiegel ladles, may be conveniently 
gas-heated at the same time. Ladles to be heated 
or repaired are set on a low carriage and shoved by 
a locomotive into the heating shed by the railway 
N, Fig. 1. Fig. 13 shows a cross section of a part 
of the shed with a continuous gas pipe leading from 
ordinary Siemens producers, and the ladle and heat- 
ing apparatus in place. Fig. 12 shows a front view 
of one of the rows of ladles. The ladle cover P, 
Fig. 13, is preferably a steel casting, so that it will 
not be rapidly destroyed by the heat, and is lined 
with ladle lining mixture. This cover is balanced 


by the counterweight T, so that it may be raised a 
few inches for ladles of slightly varying heights to 
run under. The gas pipe fits loosely into this cover, 
and the internal pipe R brings air from the blast 
The adjustable cone S, 


furnace blowing engines. 


at the bottom of the pipe R regulates the flow and 
pressure of the air, and the air, like the locomotive 
blast, blows down the combustible mixture with 
such velocity that it heats the bottom and bottom 
sides of the ladle red-hot or to any required tempe- 
rature in the shortest possible time. When the 
apparatus is out of use, the gas is completely shut 
off by the valve V, which drops into a sand seal. 
Ladles are quickly placed under the heating appa- 
ratus by a locomotive, and the expenditure of fuel 
is of course the minimum, ‘This system avoids the 
great inconvenience of turning the ladle bottom 
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upwards over a fire in the pit, a plan which will not 
work at all with a large output; it also avoids the 
insufferable nuisance of ladles fired with coal in 
the converting house, and it also has the immense 
advantage of always providing red-hot ladles when 
such are needed, which no other system provides 
in fast working. Some new gas heaters, building 
at Bethlehem, will be somewhat simplified. In some 
new works constructing in America modifications of 
the gas heater will be applied to vessel bottoms and 
vessel shells. 

The wrought-iron vessel shell (see Figs. 14 and 15) 





is 8 ft, in diameter, the body and nose are completely 


lined with natural stones of mica schist, roughly 
trimmed to shape, A vast number of experiments 
were tried before a natural stone could be found 
that would not either flake off under the heat of 
glazing, or become rapidly denuded; the excel- 
lence of this stone depends on-its mechanical struc- 
ture, which of course is a thing hardly capable 
of description, Excepting some uot expensive 
repairs to the nose, one of those linings is good for 
20,000 to 30,600 tons of ingots. In the old plant 
54,000 tons of ingots were made in the linings of 
the two vessels without the removal of any stones 
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Fig, 15. 





excepting in the nose and a few at the L ottom joint. 
The vessel bottoms have 17 firebrick tuyeres with 
12 holes gin. eaeh. Between the tuyeres are set 
on end bricks like blast furnace lining bricks as near 
together as they willstand, The small places between 
the bricks and the tuyeres are rammed with ordinary 
gannister bottom stuff, and so smallthe is total 
quantity of water in the bottom, that it needs oven 
drying only six hours; the bottoms stand 12 to 
14 heats quite uniformly. 

The cupola practice is interesting and will be 
stated in some detail, The shell of the cupola isa 
basketwork of hoops and bars instead of a con- 
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tinuous casing of plate metal. Mr. Fritz builds his 
blast furnace stacks in the same way. ‘Lhere isa 
considerable increase of strength and durability of 
shell with a given amount of material, and there is 
the advantage of making repairs from the outside 
when required. The cupola is lined up 7 ft. 6 in. in 
largest internal diameter, and 6 ft. at the tuyeres. 
There are eight tuyeres of 63 in. diameter placed ina 
continuous row at 4 ft. lin. above the drop-bottom 
door. The blowing apparatus consists of four number 
7; Baker pressure blowers ; the engine (compound) 
shaft runs direct through two blowers on one side, 
and two on the other, and makes about 90 revolu- 
tions per minute ; belting is thus entirely avoided. 
The blast pressure is ]} 1b. at the blower, and § of a 
pound at the tuyeres. When the new Bessemer 
plant is running alone, three cupolas going con- 
tinuously, and three blowers are required to 
supply it. 
The cupola is charged as follows when cold: 


lb. 

Bed, charge (coke) ... oe ; 800 
‘és anthracite... oe 8500 
Iron... Re a ae ase 7500 
Coke om 3 700 
Iron ... a aap = aie os 7500 


Anthracite... Soa we eee wk 700 
And so on, the fuel being reduced according to the 
judgment of the foreman as the furnace gets hot. 
‘The cupola bottom is usually dropped after a 48 
hours’ run, so that the patching around the tuyeres 
shall not be excessive, and on the average 10 Ib. of 
iron are melted with | lb. of fuel. Limestones 
and other fluxes are used as required, After each 
tapping of iron, the slag tap is opened and kept 
open until the iron reaches it. The spiegel cupola 
has 30 in. maximum internal diameter and 20 in, 
diameter at the tuyeres, which are four in number, 
and are 4 in. in diameter. This cupola is run with 
coke exclusively, and otherwise like the large 
cupolas. 

The output of the new Bessemer plant, which was 
started in its present shape in March, 1881, averages 


about 3000 tons per week of twelve shifts; the | 


plant has been worked at a higher rate of pro- 
duction. ‘The heats of ingots run from 6} to 7} tons 
according to the weight of rail. Fourteen inch 
ingots are bloomed to 7} in. and cut into four to 
five single rail blooms for the rail mill. A 48 in. 
three-high blooming train with a single 65-in. 
cylinder, 8 ft. stroke, is nearly completed, This 
will roll much heavier ingots, and will be further 


(For Description, see Page 431.) 


The highly insulating properties of paraffin are 


being more and more utilised in telegraphy. Mr. | 


Brooks has succeeded in applying the liquid oil, 
and Mr. Henley is now manufacturing a sub- 


marine cable to be laid between Cuba and Belize | 


in which solid paraffin is employed to heighten the 
insulation resistance. 
years been used as the insulator for separating the 
tinfoil plates of the large condensers employed in 
signalling on submarine cables, and for making 
part of the artificial line in working telegraphs on 
the duplex system. When pure it has an enormous 
resistance to the passage of the electric current, 
and only its frail mechanical qualities have hitherto 
prevented its use as an insulator for submarine or 
subterranean cables. It is unfortunately soft and 


friable like wax, and therefore will not by itself | 
stand the stress of laying and repairing as gutta- | 


percha or india-rubber will. Mr. W. J. Henley, 
of North Woolwich, has, however, combined it with 
india-rubber in such a way as to increase the insu- 
lating power without impairing the mechanical 
properties of the rubber. In short, he manufac- 
tures an india-rubber covered core in the usual 
manner, that the wire is first covered with 
pure 
impregnated rubber, and lastly with cured rubber. 
The core so formed is cooked in the ordinary way, 
and afterwards it is cooked again in a bath of 
melted paraffin wax. The fluid paraffin assisted 
by the heat permeates the pores of the rubber and 
thus raises its insulation resistance. Some 


is, 


will shortly be sent out for laying. 
Another and more thorough compound of india- 


rubber and paraffin wax is exhibited in the stall of | 


Messrs. Latimer Clark, Muirhead, and Co., of 
Westminster. This new insulator is termed 
“nigrite” from its rich black appearance. It is the 


invention of Mr. Field, the well-known candle | 
manufacturer, and consists of certain proportions | 


of pure india-rubber and the black earth-wax 
called * ozokerit.”” The usual proportions are two 
parts of ozokerit by weight to one of india-rubber, 
a proportion which materially diminishes the cost 
of the compound. Pure rubber and gutta-percha 
are both comparatively expensive, and the price of 
gutta-percha especially has risen very much of 
late years, owing to the increasing demand and the 
scarcity of the gum. Nigrite-covered wire, we are 
informed, can be turned out at a price 40 per cent, 


This material has for many | 


india-rubber, then with a “separator” of | 


380 | 
miles of the new cable havealready been made, and | 
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| atmospheric changes remarkably well, and hence is 
on demand in America for telephone wires and 
connexions. One drawback it possesses at present 
for use as an insulator for submarine cables, and 
that is its softness as compared with india-rubber 
and gutta-percha ; but the inventor hopes to over- 
come this fault, and if so, he will have produced a 
valuable material for this end. Even now, how- 
ever, it is eminently serviceable for leading wires, 
and lines for telephonic and electric lighting 
purposes, 

Similar in looks to the nigrite is the black gum 
exhibited by M. Ernest Mourlot, 70, Rue Lafon- 
taine, Auteuil, Paris. This novel substance is 
distilled from the bark of the white birch tree, 
and hence is called “ French gutta-percha.” The 
inventor holds that it possesses high insulating 
properties, entitling it to replace the ordinary 
gutta-percha and india-rubber for telegraphic use. 
| As a product of our own temperate climate, and of 
| one of our common forest trees, it at least deserves 
| the trial and encouragement of Europeanelectricians. 
Perhaps, too, if the search were continued some 
| other vegetable gum, equally good, or better, might 
be discovered among our native flora. 

The cables of MM. Berthould, Borel, and Co., 
as manufactured by the Société Anonyme des 
|Cables Electriques, 33, Boulevard Haussmann, 
Paris, are also worthy of note as another applica- 
| tion of wax paraffin to insulating conductors for 
| telegraphic, telephonic, and electric lighting pur- 
poses. They are distinguished from other sorts of 
cable by their construction and low price. The 
insulator consists of equal parts by weight of 
| paraffin wax and resin. The conductor is served 
with cotton and then steeped in the melted insu- 
lating compound. It is protected by a pipe or 
| envelope of lead, and over that a layer of coal-tar 
pitch, then a second lead pipe thicker than the 
first. Lastly, if it is required, an armour of iron 
wire covered with tarred tape is served over all. 

The insulation resistance of a single wire insu- 
lated in this manner is about 5000 megohms per 
kilometre at 16deg. Centigrade. Single and double 
| wire conductors of this kind are now used for tele- 
|phonic purposes in Paris. A cable having seven 
| separate conducting strands, each half a millimetre 
|in diameter, is employed for telegraphy, and the 
| mean insulation resistance per kilometre is as high 
| as 29,000 megohms, while the inductive capacity is 
| 0.1 microfarads for the samelength. The diameter 


described in another article. | below that of good gutta-percha core. The mixture 
|of the two substances, india-rubber and ozokerit, | and the external diameter of the pipe is about 2 in. 

TELEGRAPH CONDUCTORS AT THE | js brought about by mastication at a low tempera- | The quoted price is 1700 francs ts Siiemeioe. For 
ELECTRICAL EXHIBITION AT PARIS.) ture. The insulation resistance of the compound | telephonic and electric lighting lines the price is 
In a recent number we gave a full account of|is very much higher than that of either india-| relatively lower, owing to the lower insulation 
the new underground cable of Mr. Brooks, and | rubber or gutta-percha, while its specific inductive | required. For example, a telephonic cable com- 
in the present article we shall describe the lesser | capacity is considerably lower. It is therefore well | prising six conductors, each seven-tenths of a milli- 
novelties in conducting wires at the International | adapted for insulating telephone lines and sub-| metre in diameter, costs 800 francs, while one com- 
Exhibition of Electricity. terranean or submarine cables. It stands the | prising two conducting wires is only 400 francs per 


| of the insulated core for such a cable is about } in., 
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kilometre. Electric lighting core having an insula- 
tion resistance of 2000 megohms per kilometre and 
a single conductor of seven-strand wire, each wire 
of 1.14 millimetres in diameter, costs 1500 francs 
per kilometre. 

Turning now to bare wires for aérial lines, we 
remark a rich variety in the Exhibition, especially 
in the French departments of it. Messrs. Menier 
and Co., Messrs. Rattier and Co., the Compagnie 
Anonyme des Forces de Chatillon, the Société de 
Franche-Comté, the Creusét Works, and other 
makers, exhibit samples of galvanised iron wire, 
as do the Whitecross Wire and Iron Company, of 
Warrington, in the British Section. Single unwelded 
pieces of 170 1b., as supplied to the Post Office and 
Indian Government, are displayed by the latter. 
Wires of copper and brass are chiefly exhibited by 
the Telegraph Construction and Maintenance Com- 
pany. Messrs. Oeschger, Mesdach, and Co., of 
the Bache-St.-Vaast Foundries, near Arras, Pas- 
de-Calais, M. Felix-Auguste Videcog, of Rugles, 
(Eure), the Société Parisienne de Fonderie, 11, Rue 
du Chemin Vert, Paris, and Messrs. J. J. Laveis- 
siere and Son, of 58, Rue de la Verrerie, Paris. 
The latter has a fine show of highly conducting 
copper, and malleable bronze wires are exhibited by 
Messrs. Letrange and Co., 1, Rue des Vielles- 
Handriettes. 

The recent extraordinary development of tele- 
phonic communication has given a new interest to 
the study of the transmission of feeble electric 
currents over long distances, either by aerial lines 
or by conductors laid in sewers, subways, or tubes, 
and if the considerable mileage, even of a small 
telephonic réseau be remembered, the enormous 
importance of improving the forms of conductors 
will be at once realised, both as regards their cost 
and their physical qualities. At the Paris Electrical 
Exhibition, there is at least one new form of con- 
ductor which appears to possess some remarkable 
advantages, consisting of wires of phosphor-bronze, 
These are exhibited by M. Lazare Weiller, of 
Angouléme, in Class LV. of the French Section. 

As soon as telegraphic systems grew to even 
moderate dimensions, the employment of copper 
conductors was abandoned, and iron and steel wire 
employed in their place. Another phase of the 
development appears likely to take place for tele- 
phonic systems, in the substitution of phosphor- 
brovze for steel or iron in the conducting wires, as 
the former combines with higher conductibility 
marked advantages in its increased strength, and in 
the economy effected in first establishment. 

Phosphor-bronze, improperly so called since it 
contains little or no phosphorus, is produced by the 
deoxidising action of phosphorus, which reduces 
the oxides of copper and tin forming the bronze, 
that render the metal brittle. It is introduced in 
the condition of phosphate of copper or tin at the 
moment of fusion, and it disappears when the 
change in the nature of the metal has been effected. 

Phosphor-bronze can be drawn down to very 
fine wire, and has been already used with perfect 
success for overhead telephone conductors. At a 
recent meeting of the Industrial Electrical Union, 
M. Lazare Weiller presented some very interesting 
information on the properties of phosphor bronze 
wire, which forms a valuable commentary on bis 
exhibit at the Palais de Industrie. For telephonic 
transmission the objects to be attained in the con- 
ductors are a minimum section of wire for a given 
electrical conductibility, combined with as high a 
tensile strength as possible. Pure copper is the 
metal which best realises, under practical conditions, 
the quality of high conduction, but it possesses a 
very limited elasticity, and when drawn into wire 
takes a permanent extension under very slight 
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strain. Phosphor-bronze, which readily adapts itself 
to being drawn into wire, retains in that condition 
a very high resistance, equal to as much as 76 tons 
per square inch. This resistance has been demon- 


strated by one of the exhibits at the Palais de 
l'Industrie, which is shown in the outer gallery, a 
group of 15 threads of phosphor-bronze wire, each 


of 44; mm. in diameter, supporting a block of stone | 


Vv 
weighing 991lb. by means of a stirrup weighing 
5.5 1b. ‘This installation, which has been in place 
since the lst August, is maintained in a constant 
condition of active vibration by the circulation of 
visitors in the gallery, and by the machinery in 
motion below. 

For overhead telephonic conductors, phosphor- 
bronze wires of from ,{; to }} of a millimetre are 
found to answer well, and to replace iron galvanised 
wire 4 mm. in diameter, the latter weighing 390 lb. 
to the mile. Steel wire, which is never used of.a 
smaller diameter than 2 mm. (.08) in., weighs 116 lb. 
per mile. On the other hand the phosphor-bronze 
wire weighs 161lb. per mile for ,‘; mm. diameter, 
and 24.61b. per mile for that of 1} mm. The 
advantages in this great reduction in weight are 
obvious. By using it, spans of from 1300 
to 1600 ft. are practicable, as has been abun- 
dantly proved by the telephonic réseaux of 
Bruxelles, Gand, and Vienna, and a much less 
number of supports are necessary than are required 
for galvanised wire. This alone is a great advantage, 
as the fixing of supports is not ouly a matter of 
considerable expense in first cost and maintenance, 
but also gives rise to serious inconveniences, as in a 
majority of cases these supports have to be fixed to 
private dwellings. The cost of the phosphor-bronze 
wire is about the same as that of the steel, and as 
the expense of placing it is much less, a considerable 
economy is obtained. The increased strength of 
these wires presents another distinct advantage of 
special importance for overhead wires in towns, as 
the chances of accident are largely reduced. An- 
other point of no little importance lies in the fact 
that the development of overhead lines proceeds so 
rapidly that the wires begin in many places to form 
a network, disagreeably conspicuous when wires of 
large diameter are employed; on the other hand, the 
tine threads of phosphor-bronze are scarcely visible 
at afew yards of distance. Finally, the fine wires 
offer less surface to the wind, they cannot be loaded 
with snow, or become s9 heavily coated with ice ; 
the metal is inoxidisable, and when old wires have 
to be taken down, their value is relatively higher 
than that of iron or steel. For all these reasons the 
exhibit of M. Lazare Weiller has attracted consider- 
able attention, and there is little doubt that phos- 
phor-bronze conductors will be called upon to play 
a very important part in telegraphic communication 


Years aoe an 1842 1851 





Population of Ontario... : 436 | 
Population between the ages of five 





and 16 years . eee 141,143 258,607 
County high schools sim eee . 25 t 
Normal and model schools exe aoe 2 
Public schools oe . 1721 2985 
Roman Catholic separate schools se 16 
Pupils at county high schools No reports 2191 
Students and pupils at normal and 

model schools . one oe s 556 
Pupils at public schools ... ane 168,159 
Pupils at Roman Catholic separate 

schools ose eee ° ene 
Public school teachers... on éee 3277 
Total expended for educational pur- 

poses eee oes ese «+ Gol Noreports | 599,980 


Siemens’ compound wire of steel coated with 
copper possesses several of the advantages just cited, 
but it is doubtful if it will hold its own against the 
new alloy in public favour. While upon the sub- 
ject of preserving iron we may take occasion to 
mention the telegraph poles, pipes, and other fittings 
for lines rendered incorrodible by Professor Barft’s 
rustless process, which are exhibited by Messrs. J. 
E. and S. Spencer, of Cannon-street, E.C., London, 
and West Bromwich. We observe no specimens of 
wire treated by this process, but doubtless it can also 
be applied to the protection of the conductor itself. 
Something in this direction has been done by M. 
J. H. Hodel, of Bordeaux, who exhibits a specimen 
of iron wire rendered non-oxidisible by coating it 
with some kind of solder. 

A somewhat curious novelty in telegraph wire is 
the “ tissue” conductor of M. André, exhibited by 
M. René Passaquay, of Micon. It consists of 
bands woven of copper or steel wire and hemp, or 
other kind of twine. The fatric is thus partly 
metallic, partly fibrous, and the wires can either be 
insulated from each other or not. 
are chiefly designed as conductors for telegraphic, 
telephonic, and electric lighting purposes; but 





they can also serve as belts for the transmission of 


These bands, 





mechanical power like the “courroies metallique” 
or iron wire belts of M. Liebermann, also exhi- 
bited in the Palais de l’Industrie, side by side 
with the cotton belting of M. Biemas. The “ tissue 
conducteur” can therefore fulfil two functions, 
but it is not so easy to see what are its special 
advantages for either. 


THE EDUCATIONAL SYSTEM OF 
ONTARIO. 
(Concluded from page 278.) 

THERE are two normal schools in the province, 
That at Toronto, during its fifty-six sessions up to 
the end of 1878, admitted §022 applicants; that at 
Ottawa in its three sessions to the same date, had 
admitted 251. ‘These numbers however cannot be 
taken to represent the individual teachers trained, 
as many attended two or three sessions, some even 
four or five. Only candidates for first or second 
class certificates are received, and they must sign a 
declaration of intention to teach, They hear lectures 
on school organisation and government, and the 
theory of education, with those laws of mind which 
lie at its foundation; also the application of these 
principles to each subject of the- public school 
course, practically illustrated by teaching classes 
of children from the model schools. Not only is 
this instruction free, but second-class students are 
repaid their travelling expenses both ways, and 
two dollars per week towards their board while 
attending. 

A monitor must pass an examination in reading, 
writing, spelling, and the elementary parts of gram- 
mar, geography, and arithmetic, That for an assist- 
ant is the same as for a third-class teacher. 

The annual salaries of teachers are given below 
in dollars. They are not really quite as low as they 
seem, as the arrangement with a teacher often 
includes board and lodging. 


Average. 











om Highest, Lowest, 
Male. Male. ™ : 
Male. Female. 
County... 800 125 382 247 
City ove 1000 500 730 313 
Town a 1200 200 577 274 





The following Table will give some idea of the 
progress of public instruction in the province : 


| 














1861 1371 1875 1876 1877 1878 
1,396,091 | 1,620,851 
654,930 489.615 001,083 502,250 494,804 492 ) 
86 lu2 103 104 104 104 
‘ 3 3 4 4 4 
S010 4438 4678 4875 4955 4813 
109 160 156 167 185 177 
4765 7490 «|| «= 8542 S541 y229 10,574 
| 
700 800 | 800 900 990 900 
316,287 425,126 451,568 465,243 8 463,4 
13.631 21,200 22,673 25,294 29,952 25.610 
4336 5306 6018 6185 6468 6473 


3,838,501 3,587,481 | 3,520,821 


1,476,107 | 2,297,694 | 3,823,932 
In addition to these subjects there are familiar 
lectures on hygiene for the fourth, fifth, and sixth 
classes ; natural philosophy (optional) for the last 
two; and chemistry and agriculture (also optional) 
for the sixth. ‘he girls are taught calisthenics ; 
the boys squad and company drill. Mental arith- 
metic is insisted on in every class. The law pro- 
vides that children may receive such religious instruc- 
tion as the parents desire, but that no pupil can 
be required to study out of any religious book or 
join in any exercise of devotion contrary to the 
wishes of their parents. ‘The schools are opened 
and closed by reading from the Bible without com- 
ment, and the use of the Lord’s Prayer or a short 
form published for the purpose by the department ; 
and the Ten Commandments are taught and repeated 
by the pupils once a week, but no pupil is com- 
pelled to be present during these exercises. All 
clergymen are school visitors in their own district, 
and they or their authorised representatives may 
have the use of the school-house after the regular 
hours once a week, to give religious instruction to 
the children of their own church. These recom- 
mendations are not obligatory, but out of the 4990 
schools in the province they are followed in 4288. 
Upon the application of twelve or more heads of 
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smilies, being Protestants or coloured people, or 
oe ie of © milies being Roman Catholics, the 
Municipal Council or Board of School ‘Trustees 
may authorise the establishment of a separate 
school. ‘Trustees are elected the same as for a public 
school; but Roman Catholic householders and free- 
holders may elect any British subject of age. 
Separate schools are maintained by assessment on 
the property of their supporters who are exempted 
from paying the public school rates; they are 
entitled to a share in all public grants, according to 
the average number of pupils compared with the 
average number in the public schools in the same 
section ; but can claim no part of the local assess- 
ment. Any ratepayer may withdraw his support 
from the public school and give it to a separate 
school not more than three miles from his residence, 
by giving due notice. A certificate of qualification, 
signed by a majority of the trustees of a Protestant 
or coloured separate school, is sufficient for their 
teacher, but those of Roman Catholic schools must 
pass the same examinations and receive the same 
certificates as public school teachers. The provi- 
sions of the law are not taken advantage of to the 
extent that might be expected. ‘There are only 
175 Roman Catholic separate schools in the whole 
province, and even where they exist many of that 
church attend the public schools, 

Industrial schools are established, supported, and 
managed by the public School Board or separate 
school trustees. Children apparently under four- 
teen, destitute, unmanageable, frequenters of bad 
company, found begging, neglected by their parents, 
or having parents in prison, may be brought before 
a police magistrate, and by him sent to one of 
these schools for as long a time as he may deem 
necessary (but not after they reach the age of 
sixteen), there to receive lodging, clothing, food, 
teaching, and industrial training. Children are 
allowed to lodge with parents, guardians, or 
trustworthy persons, coming to the school for 
board and education; and may, by their own 
written consent, be apprenticed. As far as possible 
they will be placed in schools of their own faith, and 
may there receive instruction from its ministers. 
They are supported by their parents if able, chari- 
table institutions who have sent them as uncon- 
trollable, the councils of their municipalities, and 
the Government. If the parents reform, the 
children may be surrendered to them, or if they die 
the pupils may be given to any suitable person who 
offers to provide for and educate them. 

There must be at least one high school or col- 
legiate institute in every county or union of counties 
to teach the higher branches to both boys and girls. 
A collegiate institute is a high school in which not 
less than four masters are employed, and which has 
a daily average of at least sixty boys studying 
Latin or Greek. ‘They may receive, in addition to 
the ordinary high school grant, a sum not exceed- 
ing 750 dols, per annum from a grant for this 
purpose. Besides the head master (who must be a 
graduate in arts and an experienced teacher) every 
high school must have one or more assistants, who 
are required either to be graduates in arts, first or 
second class public school teachers, or to hold a 
certificate from the high school inspector, which 
are given to undergraduates in arts of two years 
standing, or upon examination in grammar, geo- 
graphy, arithmetic, the elements of Latin, and the 
art of teaching. Each school is managed by six 
trustees, appointed half by the County Council and 
half by that of the municipality in which it is 
situated, who also raise by local assessment as much 
as the trustees may require. They may also make 
permanent provision for defraying the expenses 
at the University of Toronto or royal grammar 
school there of such pupils as are able and desirous 
of competing for any fellowship, scholarship, exhi- 
bition, or similar prize, but are unable to bear the 
cost; or for endowing such prizes there for compe- 
tition among the high school pupils of the county. 
They may also make the same provision for poor 
public school children competing for any prize 
offered by a high school. The high school inspector, 
the chairmen of the public and high school boards, 
and the head master of the high school constitute a 
board of examiners for the admission of pupils into 
the high school. ‘The questions are prepared by the 
central board of examiners, the standard being 
uniform throughout the province, ‘The subjects are 
those of the first four classes in the public schools. 
The high school is divided into two parts, the lower 
school, in which the pupils are prepared for the 
intermediate examination (identical with that for 





second-class teachers, but requiring a lower number 
of marks); and the upper school, in which they are 
prepared for senior matriculation with honours at 
the University of Toronto. There are in Ontario 
104 high schools with 10,574 pupils. Seventy-six 
are absolutely free, eight free to residents of their 
county, and the rest charge fees varying from 
25 cents, to 5 dols. per term of three months, The 
legislative grant is distributed semi-annually ; a part 
in the payment of a fixed allowance to each school, 
a part on the basis of average attendance, a part on 
the results of inspection, and a part on those of the 
intermediate examination. 

In 1853 the Legislature set apart 2000 dols., 





historical characters), and copies of the works of 
the great Datch, Flemish, Spanish, and especially 
Italian painters. The Legislature has placed at the 
disposal of the minister a small annual sum out of 
the Ontario educational grants, for the purpose of 
improving school architecture and appliances; and 
to provide books and publications relating to educa- 
tion, science, and literature for the library, and for 
the museum specimens, models and objects illus- 
trating the physical resources and artificial pro- 
ductions of Canada, particularly in mineralogy, 
zoology, agriculture, and manufactures, 

The following Table gives the course of study per- 
scribed for the common schools : 








Second Class, Third 








Class, Fourth Class. 








| 
SUBJECTS. First Class. Fifth Class. | Sixth Class, 
Reading and lite- Tablet Sennuenn, Second reader. Third reader, Fourth reader, Fifth reader, (Critical reading of 
rature, | First reader. } English literature, 
Spelling and dicta-| Spelling of words|Spelling and dicta-|Spelling and dicta- Prefixes, affixes} Continued. | Continued. 


tion, in lessons. 


tion from reader. | tion from reader. | and roots. | | 


SS 








Writing and book-|Printing letters &|Writing: slates or| Writing copies. | 


copybooks. 


Writing copies, | Writing business, Double entry. 




















keeping. writing script, forms. Single} Commercial 
| entry. usages. 
Geography. [Points of compass. Mapdrawing,maps|Map, geogr ‘phy, | Physical, mathe-| Continued, 
| of world, North! especially British) matical, and poli-| 
| and South Ame-| Empire. | tical geography. | 
| rica, Canada, and | } 
Ontario. 
Drawing. Geometric forms| Dictation and me- Curved forms, Drawing from ob-| Shading. | Perspective de- 
and lines. | mory drawing. simple designs. | jects | signing. 
Vocal music. si ; The stave. Notes, time. 'Scales and inter- Accidentals, part 


Note singing. | Simp'e songs. | 


| vals, | singing. 

















com- Decimals, propor-|Commercial rules. 

















Arithmetic. Numeration and|Multiplication and Reduction, Continued. 
notation, addition| division. pound rules, vul-| tion, interest. | square root. | 
and subtraction. | gar fractions. | | 
Object lessons. ;Counting, size Common objects, |Source, manufac- 

colour, weight. parts, qualities, ture, animalsand | | 
uses. | plants. | | 

Grammar & com- Parts of speech, in- Analysis and pars-| Narrative and de-| History of the Eng- 

position. flections. ing, changes of scription letters, | lish language, 
| construction. | themes. 
History. Canadian history.) English history. | General history, |English and Cana- 
dian history. 
Algebra. |rurst four rules,/Simple equations, 


| easy equations, | easy quadratics. 











Geometry and 





sock. 


Areas of figures, | Euclid, Book L.,|Zuclid, Book II. 





mensuration. prerescnacchtanaisan, and IIT. 
- ee | 
Domestic economy Hemming, plain|Seaming, ribbed Felling and stitch-'Button -holing, | Continued. |Cutting and fitting, 
(girls). knitting. knitting. ing, knitting a! gathering, mark- 
ing, and darning. 





which was repeatedly increased, for the super-, 
annuation of worn-out teachers. Every male public | 
school teacher must, and every female public school | 
teacher, high school master, public or high school 

inspector, may pay 4 dols. a year into this fund ; | 
and when they reach sixty years of age or become | 
disabled, they are entitled on retiring to a pension | 
of 6 dols. or 7 dols. (according to their certificate) 
for each year they have taugitt in the province. If | 
they retire before that time, they receive back half 

of what they have paid in; and in case of death, | 
without having been on the fund, the wife, husband, 

or heir will receive the whole with 7 per cent. 

interest. ‘To the present time 533 have received 

aid. The oldest is 94; the longest term of service 

is 48 years. Any municipal council or school board 

may give an additional pension. 

The Educational Depository at Toronto was 
established in 1851 for the supply of the public | 
and high schools with maps, apparatus, prize, and | 
library books. The cost of maintenance is borne | 
out of a small profit. For every sum received 
articles of double the value are sent out, half of 
which is paid by the Government, but no aid can 
be given unless an equal amount is spent from local 
sources, and if the trustees prefer to buy what they 
need from a tradesman, half the price is refunded 
by the department. The amount expended for 
library books during 1878 was 8783 dols., half by 
the trustees, half by Government. There are 1538 
free libraries, containing 29,493 volumes, valued at 
174,785 dols. The amount spent in 1878 in sup- 
plying maps, apparatus, and prize books was 37,467 
dols. No text, library, or prize book can be used 
which has not been examined by the central com- 
mittee, and authorised by the department. 

The Educational Museum at ‘Toronto is plauned 
on the model of South Kensington, and contains 
school apparatus for public and high schools, models 
of agricultural and other implements, specimens of 
the natural history of the country, casts of antique 








and modern statues and busts (including celebrated 


One point by no means unimportant remains to be 
noticed. Efficient as the Ontario system is claimed 
to be it is at the same time one of the most 
economical in existence. The cost per child is only 
5.29 dols. as compared with 6.12 dols. in the State 
of New York, 7.47 dols. in Michigan, 7.60 dols. in 
Pennsylvania, 8.30 dols. in Ohio, 24.48 dols. in 
Massachusetts, 55s. 11d. in London, England, That 
excellence has not been sacrificed to cheapness may 
perhaps be considered as proved by the fact that at 
the Paris Exhibition of 1878 Ontario received 
more awards than England and all her other 
colonies, obtaining five diplomas and two medals, 
besides the conferring of the Order of the Palm 
Leaf on the four principal officers of the depart- 
ment, the minister and deputy minister, Dr. Ryer- 
son, and Dr. May, superintendent of the deposi- 
tory. Imitation is the highest form of compliment, 
and Paris, having sent a gentleman to report on 
our system, is founding an educational museum like 
that in Toronto. 








MORQUET'S FLUVIOGRAPH. 

Amonc the minor objects of interest at the Paris Elec- 
trical Exhibition is a water level recorder shown by the 
Seine Conservancy, and designed by M. Morquet, Ingé- 
nieur des Ponts et Chaussées. The special function of the 
apparatus is to register the variations in level of a stream, 
and may be especially useful at barrages to show the 
dam-keeper how to adjust the flow, to maintain a sufficient 
depth of water, or to inform him how to regulate the 
discharge openings in times of flood. The actuating 
medium is a float of hard wood that is free to rise or fall 
in a metal cylinder open at both ends, and in communi- 
cation withthe river. To the top of this float is attached 
a wire that passes over the periphery of the wheel A (see 
page 430) which has a circumference of one metre; the tace 
of the rim of this wheel is cut with extremely fine spiral 
grooves. The fall of the float turns the wheel from left 
to right, and if it falls the wheel is turned in the opposite 
direction by means of a spring. On the same shaft that 
carries the pulley A, is a wheel C, having around its 
circumference 20 teeth of the form shown; the spaces 
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ELASTIC WHEEL. 


CONSTRUCTED BY MR. W. R. TAYLOR, ENGINEER, ROCHESTER, 












































occurred recently, when Earle’s company had both 
together on the No.1 slip two steamers, the Palermo 
and the Gervase. Both these vessels had sustained 
damage through being ashore, and the Gervase had her 
stern-frame taken out, welded up where broken, and 
replaced, and went to sea again within a week of being 
taken on the slip. The company has one slip adjoining 
their yard, and are having a most powerful one con- 
structed within the yard area; while they have a third 
slip close by the works, and a fourth one at Newholland, 
on the opposite side of the river, with good workshops, 
furnaces, &c., attached. Two of these slips are worked 
by hydraulic gear. The new one, which is being con- 
structed on the most improved principle, will be capable 
of taking up a ship of 3500 tons gross register, with a 
dead weight of 2500 tons, in 90 minutes ; while the other 
hydraulio slip is adapted to take ships of 2000 tons dead 
weight. The two other slips are worked by steam gear- 
ing, and are each capable of dealing with 1800 tons dead 
weight. In the middle of the town, and close to the 
docks, the company have a good repairing shop, situated 
on the site of the original engine works of Messrs. C. and 
W. Earle. 

The shipyard being situated on the banks of the 
Humber, which is here three miles across, has a good 
river frontage, with plenty of water, so that the longest 
and largest ships can be launched without checks, &c. 
To the west of the yard is the Victoria Dock; and to 
the east the new Alexandra Dock now being constructed 
by the Hull, Barnsley, and West Riding Junction Rail- 
way and Dock Company; so that there is water accom- 
modation on all sides. 

Although Messrs. C. and W. Earle turned out many 
fine and successful ships, the company since taking over 
the business have found it necessary to very much 
extend the buildings and plant, and lay down the newest 
and most efficient machinery and tools, in order to keep 
pace with the times, and not have to work under the 
disadvantages from which most old-established engineer- 
ing businesses suffer when in competition with new 
undertakings fitted out with new machinery, &c. 

The firm have during the ten years of the company’s 
existence turned out vessels of all classes, including 
two corvettes (Turquoise and Ruby), three gunboats 
(Mallard, Firm, and Forester), and a troopship (Humber), 
for Her Majesty's Navy; two ironclad corvettes (Almi- 
rante Cochrane and El Blanco Encalada) for the Chilian 
Navy, which latter vessel successfully fought the famous 
Huascar. One ironclad corvette (Kongo) for the Japanese 
Navy; two steam.yachts for the present Emperor of 
Russia; four of the large North German Lloyd's large 
mail steamers (Hohenzollern, Hohenstanfen, Salier, and 
Habsburg) ; and, including the vessels built by Messrs. 
C. and W. Earle, upwards of sixty large steamers for 
Messrs. Thomas Wilson, Sons, and Co.’s lines; a large 
Transatlantic steamer (the Assyrian Monarch, recently 
fully illustrated and described in this journal*) for the 


* See ENGINEERING, vol. xxxi., page 641. 








Royal Exchange Shipping Company, Limited; also two 
for the South-Eastern Railway Company; and one for 
the Manchester, Sheffield, and Lincolnshire Railway 
Company, besides many others for other owners. They 
have in hand now several fine Transatlantic ships, one 
over 400 ft. long, and to carry 5000 tons dead weight, 
aud some mail steamers for foreign service. 

The following are the references to the perspective 
view of the works which we give on page 432: 1. Gene- 
ral offices. 2. Fitting shops. 3. Foundry. 4. Boiler 
shops. 5. Smiths’ shopsand joiners’ shops. 6. Sawmill. 
7. Pattern shop. 8. Stores. 9,9. Patent slips. 10, 10. 
Tidal docks. 








KIRK’S SPRING WHEEL. 


We publish above a sectional elevation and section 
of Kirk’s patent spring wheel, which is being intro- 
duced by Mr. W. R. Taylor, of Medway Works, 
Rochester. In the engravings they are, as will be seen, 
applied to a traction engine, for which they are specially 
recommended; but they can in a modified form be 
applied to all sorts of engines and carriages moving on a 
rough road, whether on rails or on the highway. It is 
specially claimed for this wheel that it is cheaper, simpler, 
and better than the spring wheels in which the 
rubber is applied to the periphery. These applications 
of rubber as a spring to traction engines have been tried 
and have been discarded as impracticable, and in the 
opinion of many, are worse than the rigid wheel, By 
bringing the rubber to the boss it has been possible to 
apply it in a thoroughly simple and practical way ; 
and, we think, cannot fail to be a success. The 
rubber is so arranged that it is almost impossible for 
any dirt or grease to getat it; but should such be the 
case it is specially manufactured to resist their action. 
A pair of these wheels have been fitted to one of the 
traction engines belonging to the Royal Engineers 
at Chatham, and we shall watch the result of the 
trials, which will shortly take place, with interest, 
as should they turn out well, as they bid fair to do, 
it will go far towards solving, in a very simple 
manner, the vexed question of springs to traction engines. 
The wheels have the additional recommendation that 
they can be applied to existing engines (the wheels of 
which can be altered) equally as wellas to new, and 
they appear to afford a means of decreasing the cost of 
repairs, and also of increasing the life of the engine. The 
wheels have already had some trial runs, over rough 
and hilly roads, with a good load behind; they have 
also been run over balks of timber as large as 6 in. 
square in continuous succession fo hours together, and 
their behaviour so far has given the greatest satis 
faction. 








Bruetan Coau.—The production of coal in Belgium in 
the first balf of this year was 8,252,000 tons. The production 
| in the whole of 1880 amounted to 16,886,000 tons. 








STRONG’S FEED-WATER HEATER. 
On a Feed-Water Heater and Filter for Stationary and 
Locomotive Engines.* 
By Mrz. Groras S. Strona, of Philadelphia, U.S. 

In most feed-water heaters the purification of the water 
from matter held both in solution and suspension is toa 
great extent an accidental circumstance, not contemplated 
in their design. Where soft waters are in use special 
attention need not be given to this point, but where hard 
water prevails too much attention cannot possibly be given 
to it. 
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Many devices have been used to purify the water before 
entering the boiler. Some seek to precipitate the dissolved 
salts by chemical means, such as the addition of car- 
bonate of soda or of lime, and then either allow the water 
to settle or pass it through a filter. It is unnecessary to 
urge the inconvenience of any chemical method ; the draw- 
backs are only too apparent. 

In designing the feed-water heater now to be described, 
the writer paid special attention to the separation of all 
matters, soluble and insoluble; and he has succeeded in 

* Paper read before the Institution of Mechanical Engi- 
neers, at Newcastle. 
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passing the water to the boilers perfectly pure, and free | 


from any substance which would cause scaling or coherent 
deposit. 
necessity of extreme care in this respect, through the great 
annoyance suffered by steam users in the central or western 
part of the United States, where the water is heavily 
charged with lime. Very simple and even primitive boilers 


are there used; the most necessary consideration being | 
| by the arrows. 


handiness in cleaning, and not the highest evaporative 
efficiency. These boilers are therefore very wasteful, 
only evaporating, when covered with lime scale, from two 
or three pounds of water with one pound of the best coal, 
and requiring cleaning once a week at the very least. The 
writer’s interest being powerfully aroused, he determined 
if possible to remedy these inconveniences; and accord- 
ingly he made a careful study of the subject and examined 
all the heaters then in the market. He found them all, 
without exception, insufficient to free the feed water from 
the most dangerous of impurities, namely the sulphate and 
the carbonate of lime. 

That this assertion is correct may be seen from the fol- 
lowing quotation from the guarantee given by the Berry- 
man Heater Company: ‘“‘I guarantee every heater to 
deliver the feed water to the boilers at a uniform tempe- 
rature of 200 deg. Fahr. and above, using exhaust steam, 
and also free said water from all impurities (with the 
exception of salt, sulphate of lime, and such other acids 


as cannot be separated except by evaporation), and that | passes through the filter M, becoming thereby freed from 


its use will not in any way interfere with the use of the 
exhaust steam for heating purposes, and I invite orders 
subject to such guarantee.’ 

Carbonate of lime is almost insoluble in pure water, but 


His attention was called more particularly to the | 


| 


it is soluble to a great extent in water containing carbonic | 


acid gas in solution. Thus dissolved, it gives rise to what 
chemists call in their analy:is reports ‘‘ temporary hard- 
ness.’ This temporary hardness disappears when the 
water is boiled, because in boiling the carbonic acid gas is 
expelled, and the carbonate of lime is thrown ont of solu- 
tion ; causing the water to become milky in appearance 
from the finely powdered chalk suspended in it. 


Permanent hardness arises from the presence of sulphate | 


of lime, and sulphate of magnesia. At the ordinary tem- 
perature of boiling water, and at atmospheric pressure, a 
portion of the sulphate of lime deposits, though from a 
cause quite different from that of the precipitation of car- 
bonate. It has been found that sulphate of lime is much 
more soluble in cold water than in hot, which is a revers 
of the usual order of things with soluble salts ; and accord- 
ingly a water containing this substance may be quite freed 
from it by heating to a sufficiently high temperature. 

The following Table shows the solubility of sulphate of 
lime in water at different temperatures, measured oa the 
Fahrenheit thermometer ; 


TABLE I. 
Sulphate of Lime. 
Percentage held in Solution. 


Temperature. 
Deg. Fahr. 


0.500 
0.477 
0.432 





0.09 


060 
023 


0.000 





The reason of sulphate of lime becoming insoluble on 
heating seems to be the gradual decomposition of the 
hydrate. Anhydrous calcic sulphate is insoluble in water, 
bat if it be hydrated it then dissolves ; hence, by causing 
the water to attain a sufficiently high temperature, the 
dehydration is effected and the anbydrous sulphate is 
deposited. 

Sulphate of magnesia, the remaining impurity which 
commonly occurs in water, does not precipitate on boiling 
or heating the water. Carbonate of magnesia behaves in 
the same way as carbonate of lime, coming down as soon 
as the carbonic acid is expelled. 

Taking these facts, well known to all chemists, as the 
basis of his operations, the writer perceived that all sub- 
stances likely to give trouble by deposition would come 
down at a temperature of about 250 deg. Fahr. 

His plan is therefore to make a feed-water heater in 
which the water can be raised to that temperature before 
entering the boiler. Now by using the heat from the 
exhaust steam, the water may be raised to between 208 
deg. and 212 deg Fahr. It has yet to be raised to 250 deg 
Fahr. ; and for this purpose the writer saw at once the 
advantage that would be attained by using a coil of live 
steam from the boiler. This device does not cause any loss 
of steam, except the small loss due to radiation, since the 
water in any case would have to be heated up to the tempe- 
rature of the steam on entering the boiler. By adopting 
this method, the chemical precipitation, which would other- 
wise occur in the boiler, takes place in the heater; and it 
is only necessary now to provide a filter, which shall prevent 
anything passing which can possibly cause scale. 

The heater, being subject only to a strictly determinate 
temperature, does not cause the precipitate to adhere to 
the tubes or metal, so that scale cannot be formed in it ; 
since, to produce sufficient coherence to form a scale, it is 
necessary that the metal should be heated considerably 
above the temperature of the water, in fact that the flame 
of the fire should play on one side of it. 

Having explained as shortly as is possible the principles 
on which the system is founded, the writer will now describe 
the details of the heater itself. 


| change of the charcoal. 








of the heater. The cast-iron base A is divided into two 
parts by the diaphragm B. The exhaust steam enters at C, 
passes up the tubes D D, which are fastened into the upper 
shell of the casting, returns by the tubes E E, which are 
inside the others, and passes away by the passage F. An 
enlarged section of the upper part of the tubes is shown in 
Fig. 4, in which the course of the exhaust steam is shown | 
The inner tube only serves for discharge. | 
It will be seen at once that this arrangement, while securing 
a great heating surface in a small space, at the same time 
leaves perfect freedom for expansion and contraction, 
without producing the slightest strains. The free area for 
passage of steam is arranged to be one and a half times 
that of the exhaust pipe, so that there is no possible danger 
of back pressure. The malleable iron shell G G, connecting 
the stand A and the dome H, is made strong enough to 
withstand the full boiler pressure. An ordinary wood or | 
other casing J prevents loss by radiation of heat. The cold | 
water from the pump passes into the heater through the 
injector arrangement K, and coming in contact with the 
tubes D Dis heated; it then rises to the coil L, which is 
supplied with steam from the boiler, and thus becomes 
further heated, attaining there a temperature of from 250 
deg. to 270 deg. Fahr., according to the pressure in the 
boiler. This high temperature causes the separation of 
the dissolved salts ; and on the way to the boiler the water 


In Figs. 1 and 2 are shown a section and sectional plan | 








all precipitated matter, before passing inte the boiler at N. | 
The purpose of the injector K, and the pipe passing from O 
to K, is to cause a continual passage of air or steam from 
the upper part of the dome to the lower part of the heater, 
so that any precipitate carried up in froth may be again 
returned to the under side of the filter, so as more effec- 
tually toseparate it, before any chance occurs of its passing 
into the boiler. 

The filter consists of wood charcoal in the lower half, 
and bone-black above, firmly held between the perforated 
plates shown. After the heater has been in use from three 
to ten hours, according to the nature of the water used, it 
is necessary to blow out the heater, in order to clear the 
filter from deposit. To do this the cock at R is opened, and 
the water is discharged by the pressure from the boiler. 
Ihe steam is allowed to pass through the heater for some 
little time, in order to clear the filter completely. After 
s operation all is ready to commence work again. By 
this means the filter remains fit for use for months, without 
Where a jet condenser is used, 
either of two plans n One plan takes the 
feed water fr. mthe hotwell, and passes the exhaust from | 
the steam pumps through the heater, using at the same 
an increased amount of coil for the live steam. By this | 
means a temperature of water is attained, high enough to 
cause deposition, and at the same time to produce decom- 
position of the oil passed from the cylinders. The other 
plan places the heater in the line of exhaust from the 
engine to the condenser, also using a larger amount of coil. 
Both these methods work well. The writer sometimes uses 
the steam from the coil to work the feed pump; or, if the 
heater stands high enough, it is only necessary to make a 
connexion with the boiler, when the water formed by the 
condensation of the steam runs back to the boiler, and 
thus the coil is kept constantly at the necesary tempera- 
ture. 

In adapting this system to locomotive boilers, the exposed 
part is made in the form of a saddle, to which is bolted a 
dome containing the coil and filter. A pipe, taken from 
the bottom of the right-hand blast nozzle, communicates 
with the exhaust chamber of the heater, and from the dis- 
charge side passes again to the same nozzle, where, by the 
construction of the nozzle, it is passed out to the atmo- 
spbere with the main body of steam. By this method no 
steam is drawn from the blast, except that actually required 
to heat the water. This steam of course condenses; but 
care is taken to draw off the water formed, so as not to 
discharge water at the blast. The amount condensed is 20 
per cent. of the whole steam used. It will be observed that 
by this construction there is perfect freedom for contrac- 
tion and expansion, and the appearance of the whole, as 
mounted on a locomotive, is very good. 

The author may be allowed to mention one or two cases 
where his purifier has done good service, and indeed has 
been found quite invaluable. The first of the stationary 

eaters was constructed in the summer of 1879, and was | 
attached to a battery of boilers at the Eliza Furnace, in 

Pittsburgh, owned by Lauchlin and Co. These boilers 
deposited scale very fast, so fast that it was necessary to 
chisel the scale off every fortnight when they were worked 
by the day, and every week when kept going constantly. 
After having run with the heater for a fortnight, the boilers 
were opened, and the scale was found quite loose, and came 
away quite easily. They were then run one month, and so 
little scale was formed that it was unnecessary to remove it. 
They now run six months continuously before requiring any 
cleaning whatever. } 

Another heater was fitted to a battery of tubular boilers, 
using water from New York Bay, or an adjoining salt 
marsh. These boilers had burned out constantly from six 
to ten tubes per week, and it was impossible to clear out the 
scale. It formed so hard in the tubes that it could not be 
driven out : it would even stand the steam pressure after 
the iron was completely burned away, and then would break 
in two like a pipe-stem. After using the heater for some 
weeks, the scale was found to be quite soft, and a plug 
could be driven right through the tube, carrying the scale 
beforeit. ‘These boilers are now operated with very little 
difficulty. 

The writer has now had wide experience with this heater 

n the United States, using every kind of water, and has 
obtained good results in all cases; and having recently 


| 





ay be adopte d. 





made arrangements for its manufacture in this country, he | - 


doubts not he will be able ere long to point to equally satis- | 
factory results in Europe. 


j 
‘ 


| lighthouses. 


| the electric light had been obscured by the fog. 
'a similar result when we compared the naked lights 
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LIGHTS FOR LIGHTHOUSES. 

as Compared with Electric Light for Lighthouses,* 

By Joun R. Wianam, Dublin. 

Ir requires some little courage in these days when the 
electric light holds so high a place in the estimation of its 
admirers, to attempt to say anything tending in any degree 
to show that it is not the very best conceivable light for 
every conceivable purpose, not only for streets, railway 
stations, shops, private houses, and public places, but fo; 





G 


That the electric light has a place of oe 
fulness for the illumination of large spaces, such as some of 
those to which we see it now applied, cannot for a moment 
be doubted, and as soon as the current which produces 
it can be stored without waste, and indefinitely subdivided 
without waste, i.e. as economically stored and as economi. 
cally distributed as gus, and as conveniently applied to the 
smallest as well as the largest purposes of illumination with 
perfect certainty and perfect steadiness, in short when it 
realises all the anticipations of the eminent men who are 
now so sanguine of its success, then indeed gas companies 
may recognise in it a rival to that light which they haye 
successfully dispensed since the beginning of the century, 
contributing in no small degree to the advancement of our 
modern civilisation. But even then it will only be its riya] 
in public favour, and perhaps but seldom its successful 


| rival, for there are many persons who will continue to 
| prefer the warm glow of gas to the colder glitter of the 


electric light. But the object of this paper is not toenter 
into a discussion of the general merits of the electric light, 
but to give reasons for supposing that even if the electric 
light should attain to the advanced position indicated, yet 


| even then, notwithstanding its superior intensity, it will not 


be found so useful for lighthouse purposes as the quadri- 


| form and other gaslights which have been fixed in some of 


the Irish lighthouses. 

My attention was first turned to this question by the 
experiments which were carried out in 1874 by direction of 
Her Majesty’s Works Department at the signal tower of 
the Houses of Parliament. The object of the authorities 


| was to ascertain whether one of my lighthouse gaslights 


would be better seen in foggy weather than an electric 
light. The two lights were placed side by side in the signal 
tower and were viewed from Primrose Hill. ‘The electric 
light was produced by a powerful Gramme machine, and 
was placed in the focus of a beautiful holophotal lenticular 
apparatus designed by Mr. Conrad Cooke, and made by 
Messrs. Chance, of Birmingham ; the gas was used in con- 
nexion with first order dioptric ‘* fixed light’’ apparatus 
kindly lent me by the Trinity House. The experiments 
lasted for a considerable time, and were watched with much 
interest by the First Commissioner of Works, Dr. Percy, 
the head of the Scientific Department of the Houses of 
Parliament, and Mr. Prim, the engineer-in-chief of the 
establishment. The result, briefly stated, was, that in 
fine weather the electric light was much brighter than the 
gaslight ; in misty weather it was less brilliant than gas, 
and in foggy weather the gaslight was visible long after 
We found 


unassisted by any lenticular apparatus. The gaslight was 
therefore chosen as the signal light of the House of Com- 
mons, and still shines down upon its old rival, now repre- 


|sented by the Brush lights in the Palace Yard and the 


Jablochkoff lights on the Thames Embankment. 

It was not unnatural that lighthouse authorities should 
look hopefully to the electric light for lighthouse purposes. 
Its dazzling splendour captivated them, and its diminutive 


| size charmed their optical engineers who delight to have 


for their lenticular apparatus an illluminant as nearly 
approaching as possible to a focal point, and although 
great care and accuracy are required in grinding the lenses 
for such small illuminants, yet they can make the result 
ing rays much more parallel than with larger lights. 

Four electric light stations have been set up in England 
At one of these lighthouses, Dungeness, the electric ] 
has been discontinued and oil again used, chiefly because 
its great glare deceived mariners as to their distance. 
There is no Scotch lighthouse at which the electric light is 
applied, although Messrs. Stevenson, the eminent engi- 
neers of the Board of Northern Lighthouses, made very 


ight 


| careful experiments with the electric light at Granton, an 


interesting account of which has been published by Mr. 
Thomas Stevenson. Neither is there an electric light 
station among tke lighthouses of Ireland. 

The Commissioners of Irish Lights in a Parliamentary 
paper issued last year say, ‘The experiments with the 
electric light have bronght ont the fact that althongh it is 
undoubtedly the brightest light known in clear weather, it 
is not by any means proportionately efficient in fog when 
danger is greatest, and when light 1s most wanted by the 
seaman.’ The Commissioners, however, sanctioned my 
making experiments with the electric light at Howth 

Sailey Lighthouse, and on the occasion of the visit of this 
Association to Dublin, I had the honour of reading a short 
paper on the subject, and also of exhibiting the light in 
practical operation, in combination with a large gaslight, 
and also in comparison with a similar gaslight fixed about 
100 ft. from it. Both lights were placed iu first order 
dioptric apparatus, and the point of observation was Salt 
Hill, about six miles from the lights. The electric light 
was from a Gramme machine driven by a portable steam 
engine. Any of the members of the Association who were 
present at the experiments will remember that the electric 
light was so powerful that at Salt Hill we could read ordi- 
nary print by its means, while the gaslight cast only a 
faint shadow on the wall of the darkened apartment in 
which the observations were made. Thus, as in the case 
of the Clock Tower, the electric light was in clear weather 
immensely more brilliant than the gaslight, but as in that 





* Paper read before Section G, British Association meet- 
ing, York. 
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the superiority was only apparent in clear weather, 
en ae nn observed at ‘Westminster, when the 
weather became hazy the electric light reddened and 
dwarfed until as the haze increased it was quite lost to 
sight, the gaslight being still visible. : 

Did time permit I might give many details of these 
experiments, of which I will only further say that they 
were of a practical character, having been made with the 
lenticular apparatus actually used for lighthouses, and 
observed at a distance sufficiently great to enable fair com- 
parisons to be made. : 

Following out the experiments then made, and anxious 
to inform myself fully as to the behaviour of the electric 
light in connexion with first order dioptric apparatus, I 
fixed a first order annular lens, such as is used in light- 
houses, in an upper window of my place of business, Great 
George-street, Westminster, placing in its focus a full 
sized Serrin electric lamp supplied by a Gramme machine, 
size A, worked by a gas engine on the lower floor. The 
beam was directed upon the Embankment at the opposite 
side of the Thames, and as it passed over the thorough- 
fares and across Westminster Bridge it excited much atten- 
tion, appearing as if it were a solid bar of heated metal 
stretching across from point to point. This beam was so 
chromatic as to be perfectly valueless for lighthouse pur- 
poses ; & mariner using such a light would in a few moments 
sail out of bright red into deep blue, or vice versd, and 
thus become hopelessly puzzled. I tried this experiment 
both with a first order annular lens and with a first order 
refracting belt. I mention the result for the information 
of opticians, that they may remember the fact that the 
ordinary first order dioptric apparatus of lighthouses is not 
so constructed as to transmit from the electric light a beam 
of white light. Without difficulty I rendered the beam 
colourless, but it was at the expense of a great reduction 
of light. 

In concluding this part of my subject I will very briefly 
refer to the opinions of scientific men well known to this 
Association, whos? observations and research seem to 
have led them in the direction of a conclusion similar to 
mine, viz., that there is a double objection to the electric 
light for lighthouse purposes. 

1. In fine weather it is misleading to the sailor ; he can- 
not be certain of his distance from it ; according to the 
state of the weather it looks equally bright, whether it be 
ten miles off or only one. 

2. In foggy weather. when a light is specially needed, it 
is more easily totally obscured by the fog than the gas 
lights on the triform and quadriform plan now applicable 
for lighthouses. 

In 1879 the subject of the eicctric light for lighthouses 
was brought before the Institution of Civil Engineers 
by Mr. Douglass. 
intensity of 16,500 candles would be visible four miles, 
when an oil lamp intensity 722 candles would be visible 
two miles; showing at what an enormously greater ratio 
the fog obscures the electric light than the oil light. He 
did not venture to predict how far a quadriform gaslight 
having an illuminating power of 1200 candles would pene- 
trate, but there is no doubt that such a light would illu- 
minate fog and render it visible to the mariner to a much 
greater extent than the most powerful electri¢ light yet 
devised. It was exceedingly interesting to learn from Mr. 
Douglass on Friday in this section, that he was at last a 
convert to gas and now proposed to use it under some 
circumstances for lighthouse purposes. He has recently 
patented (whether it was right for him to do so is not now 
the question before us) gasburners very similar to those 
used by the Commissioners of Irish Lights and he showed 
us the drawings of them. They are of larger size than 
oil lamps, and it is evident that in practice he intends to 
avail himself of that ex-focal light which in theory he con- 
demns, and to me who have for so long pointed out the 
advantages of ex-focal light for lighthouses, it is grati- 
fying to observe his conversion. He also told us he 
intended to use gas engines for foggy weather, following 
in this the good example of the Irish Light Commissioners 
for whom | erected gas engines for fog signal purposes 
some years ago. He also stated that he intended to use 
the electric light combined with gaslight, and here again he 
follows what has been done in Ireland, for the members 
of this Association who were present at its recent meeting 
in Dublin will remember that I had the pleasure of show- 
ing that combination practically at Howth Bailey Light- 

ouse. 

From the report of the discussion which followed his 
paper I make the following extracts : 

Dr. A. P. Barnard, President of the Columbia College, 
New York, was quoted as follows: “It is an important 
fact that the fog penetrating power of a light is not 
necessarily proportionate to its brifliancy, whether as 
apparent to the eye or as photometrically determined. 
Fogs and smokes absorb powerfully the more refrangible 
rays of the spectrum, while allowing the red and yellow, 
that is to say, the most highly luminous rays to pass with 
comparative facility. The electric light, which is produced 
at an exceedingly high temperature, is dazzling in its 
brilliancy, and possesses the whiteness of the solar light. 
This is due to the presence in it in their full proportion of 
the most refrangible and most easily absorbable rays. 
Accordingly, in a time of fog an electric light may show 
but a moderate superiority over an oil lamp, which by 

photometric measurement it exceeds in the proportion of 
8 or 10 to 1.”’ i 

M. Sautter, of Paris, stated that red and white lights of 
equal intensities measured by photometers placed near the 
lights had different penetrating powers, the red light 

penetrated further than the white one. 

M. Lepante, of Paris, also an eminent optician, observed 
that notwithstanding the high intensity of the electric 
light, he thought in estimating its actual value the com- 
position of this luminary had not been sufficiently taken 
into account. This was such that in fogs its superiority 


He stated that; an electric light with an, 








was much lessened; besides, the too small divergence 
of the beam constituted a capital defect for the mariner. 
_Mr. Vernon Harcourt, a very high authority, and par- 
ticularly versed in the respective powers of lights, gave 
his experience as to the want of penetrating power of the 
electric lights. He had noticed the great brilliancy of 
the electric lights on the Thames Embankment when the 
weather was clear and when the gaslights appeared to be 
mere tapers in comparison, but when the atmosphere was 
foggy the gaslights shone out if anything with more clear- 
ness than the electric light. ‘The electric light (he said) 
was much more powerful than other lights in clear weather, 
but when a fog came on most of the violet rays were 
absorbed, leaving only the red ; therefore the effect of the 
fog would be to cut off most ot the violet rays and leave a 
proportionately smaller amount of red rays. In the case 
of oil and gas there was, of course, a similar diminution, 
but there was not the same loss because the red rays were 
not nearly so much absorbed. The smaller degree of inten- 
sity of the electric light in foggy weather was sufficiently 
proved by Mr. Douglass’s figures He had given 722 candles 
for the illuminating power of oil light under certain con- 
ditions piercing two miles, and 16,500 candles for the 
electric light piercing four miles. We have now quadri- 
form gaslight, suitable for piercing fog, of 5000 candle 
intensity. Now a gaslight of 5900 candle intensity would 
pierce through 5} miles as compared with four miles with 
the electric light at 16,500 candle intensity. He believed 
it would be found that 5000 candle gas was equal to 28,500 
candle electric light. It would be seen, therefore, that 
there was a great loss of intensity in piercing fogs with the 
electric light as compared with gas. It was a question 
whether in such a case it was worth while to use a light of 
such high intensity if a light of lower intensity could be 
employed with equal advantage in fogs. ‘The great point 
in lighthouse illumination was whether the light would 
— the atmosphere in foggy weather, there being quite 
ight enough in ordinary weather. Mr. Douglass had 
stated that up to 5000 candle intensity gaslight could be 
made as cheap or cheaper than the electric light ; up to 
that intensity in foggy weather the gaslight would be able 
to do the same amount of work as the electric light at about 
one-sixth the cost. 

Professor Tyndall expressed much interest in the remarks 
made by Mr. Harcourt, and thought it would be desirable 
to make experiments when a powerful gaslight should be 
pitted against the electric light as to penetrative power. 
There could be no doubt that taking the total light of gas 
and that of the electric light, the ratio of the less refrang- 
ible rays to the total light was greater in the case of gas 
than in the case of the electric light, but this gave no 
information as to the absolute quantity of red light emitted 
from their respective sources. Comparing the South 
Foreland light with the light at Ostend, which he supposed 
consisted of four-wick oil lamps, on @ priori grounds he 
should infer that the former had the greater penetrative 
power, but the point to be decided was whether by employ- 
ing instead of four wick lamps Mr. Wigham’s large gas 
burners, it would not be possible to get a penetrative 
power approximating, if not equal, to that of the electric 
light. Experiments of that kind had not been yet made, 
but they certainly were well worth being made. I wish it 
were in the power of this Association to cause such a com- 
parison to be made; it would be exceedingly desirable to 
set the question at rest, and without such a comparison it 
cannot be satisfactorily settled. 

Mr. John Griffith, C.E., assistant engineer, Port of 
Dublin, remarked that it seemed that for lighthouse illumi- 
nation, as well as for general purposes, the chief rival of 
the electric light was gas. Gas had been largely used in 
lighthouses round the coast of Ireland, and was looked 
upon with much favour by seafaring men, especially on the 
ground of its efficiency in hazy weather. This opinion he 
could confirm from personal observation, for when crossing 
the Irish Channel he had been much struck by the glow or 
illumination of the haze above the Bailey Lighthouse at 
the entrance to Dublin Bay. He had observed this long 
before the light itself was visible, and it was no doubt due 
to the large angle of divergence resulting from the size of 
the flame. So far, therefore, from its being a defect in the 
system, as had often been alleged, it would appear that the 
large portion of the flame which is ex-focal, was in reality 
one great source of the success of the Irish gaslight. 

In the evidence given before the Select Committtee on 
Lighting by Electricity, Mr. Thomas Stevenson, engineer to 
the Commissioners of Northern Lighthouses, stated that 
the mere glare or splendour of the electric light to the 
observer, so far from being an advantage to the mariner, is 
a positive evil. All that the mariner can in any case 
require is distinct visibility, anything less than this is 
useless, anything more than this is a positive evil, because 
by its lustre it tends to destroy his power of perception of 
objects in the water that are nearer his view and which 
therefore from their proximity threaten more immediate 
danger to the safety of bis vessel. The really useful power 
is that of penetrating through an obstructing medium, 
and therefore the true measure of the usefulness of any 
light is the distance to which it is distinctly visible and at 
which it preserves its characteristic appearance. 

Admiral Sir Richard Collinson, deputy master of the 
Trinity House, gave evidence as to the complaints of the 
operation of the electric light at Dungeness, and stated 
that in consequence of the glare being very much com- 
plained of the Trinity House thought it was better to return 
to the oil light, which they did. It appeared from his 
statement that so far from a diminution of wrecks having 
taken place during the time the electric light was in use, they 
had increased as compared with previous years. Although 
shipping may have increased in greater ratio, yet it might 
I think have been reasonably expected that the wrecks 
would not have increased if the electric light had been an 
efficient agent in their prevention. He also gave the testi- 
mony of sea captains that it was impossible to steer straight 


for the electric light at the Foreland in fine weather, and 
mentioned that the gaslights on the pier and bariucks had 
been seen when the Foreland electric light bad not been 
seen, and this because of its limited power in fogs. Sir 
Richard quoted from a return of the number of times the 
electric light was extinguished at the Lizard up to a given 
date, by which it appeared that the light had failed six 
times in one month, twice in another, and five times ina 
third. This inconstancy, of course, may not now exist to 
the same extent, but we might have expected more con- 
tinuity at the Lizard light, as it is the latest erected by the 
Trinity House, and therefore ought to have been the most 
complete and least liable to derangement. It is, of course, 
needless to point out the serious consequences of even five 
a extinction of such an important light as that of the 
izard. 

Mr. Farrer, secretary to the Board of Trade, before the 
same Committee gave important evidence as to the cost of 
maintaining the electric light at lighthouses. He stated 
that the annual cost of a first-class oil light, including 
interest on outlay, is 10001. to 10501., and the annual cost 
of the electric light is from 20001. to 2500/. The same 
gentleman, writing to the Commissioners of Irish Lights in 
February of last year, says with regard to the electric light, 
that the Trinity House on account of the great cost of this 
method of illumination have not hitherto proposed to 
extend its use beyond the three stations at which it has 
already been introduced. At the three stations at which the 
electric light is now in use in England the first cost of its 
installation was 65,8001. As gas(unlike the electric light) 
can be applied to the existing dioptric apparatus of first 
order lighthouses, the cost of applying itin its most power- 
ful form at these three stations would have been consider- 
ably less than half that sum. 

It will thus be seen that the original cost of applying the 
electric light at a lighthouse station is more than double 
that of applying gas or oil, and that the annual cost of 
maintenance is also more than double. This excess of cost, 
great as it is, would be of small moment if a more useful 
light were obtained, but the evidence I have brought before 
you, I think, goes to show that the reverse is the case. 

In the presence of so many gentlemen more deeply versed 
in physical science than I am, I donot venture to dogmatise 
as to the cause of the failure of the electric light as a light- 
house illuminant. I merely give the faots and evidence as 
Ihave them, hoping that in the. discussion which may 
follow these causes may be made plain. 

Since writing this paper I met with an exceedingly 
interesting extract from the writings of one of the early 
presidents of this association, a man whose authority upon 
optics, and especially lighthouse optics, must have great 
weight with us all; even Mr. Douglass, [ do not think, 
will venture to question it. I refer to the illustrious Sir 
David Brewster. In a paper which he read to the Royal 
Society of Edinburgh in 1827, entitled ‘‘ An Account of a 
New System of Illumination for Lighthouses,’’ I find this 
paragraph on the subject of ex-focal light. 

‘*In the present system of illumination, no provision 
whatever has been made for the occasional exhibition of 
intense lights, when the atmosphere is so hazy and foggy 
as to absorb entirely, at moderate distances, all the rays 


which proceed from the reflectors. ... But by the 
introduction of lenses we can adopt various methods of 
obtaining ten times the light in hazy weather. . . In place 


of having only one large lamp in the focus of the lens we 
may surround it with jive or six of the same size. All of 
them but one will be out of the focus, and they will, there- 
fore, form slightly diverging and slightly converging 
columns of light ; but as the distance through which they 
are required to penetrate is necessarily small they will all 
add powerfully to the intensity of the main beam, and 
cause it to penetrate through a considerable tract of hazy 
atmosphere. If gas were used we might, on such occasions, 
employ a burner 10in. in diameter, and having many 
** concentric frames.’’ This is what has been done almost 
to the letter, and to me who have for so long urged the 
importance of large ex-focal flames it is exceedingly 
gratifying to find that views similar to mine were advocated 
so many years ago by so competent an authority as Sir 
David Brewster, and from the remarks in his paper it 
would appear that he met with obstruction in the attempt 
to carry out his designs remarkably similar to that which 
I have experienced. 








NOTES FROM SOUTH YORKSHIRE, 
SHEFFIELD, Wednesday. 

The Hull and Barnsley Railway and Dock.—The 
works in connexion with the Hull and Barnsley Railway 
and the Alexandra Dock are being conducted in sections. 
The embankment for preventing the waters of the Humber 
overflowing into the excavations is in good condition. One 
great work altogether apart from the dock, but very 
essential toits utility when completed, was necessary, viz., 
the dredging of the Hebbles, so as to make a deep water 
approach to the new dock. This important work has pro- 
gressed very satisfactorily, the contractors having employed 
powerful steam dredgers for the purpose, and these have 
for some time been working night and day without inter- 
mission. 

Railway Facilities between Leeds, Pontefract, and 
Knottingley.— Memorials from Pontefract and Knottingley 
having been forwarded to the directors of the Lancashire 
and Yorkshire Railway Company, asking for a late train 
service between Leeds and those places named, the directors 
have, we hear, agreed to try the experiment for three 
months. 

Electric Light.—On Friday night last a large portion of 
the works of Messrs. C. Cammell and Co., Limited, were 
for the first time illuminated by electricity. The ‘‘ Brush” 
system is being adopted. The armour plate planing shops 
were illuminated throughout the whole of the evening, and 
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the light was steady and good. The generator was driven 
by a direct-action steam engine built specially for the 
pu e by Messrs. Kitson and Co., Leeds. We believe we 
shall be correct in sayiog that it is intended to light these 
works on this system. Messrs. John Brown and Co., 
Limited, are about to substitute this light for gas. 

Skipton and Ilkley Railway.—The projected line of rail- 
way between Skipton and Ilkley appears to be progressing 
in a most satisfactory manner. The scheme is being for- 
warded by the whole of the landowners through which the 
projected line will pass. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
large attendance on ’Change, at Middlesbrough, but there 
was less business than usual transacted. The market 

rices were based on No. 3 being quoted 41s. per ton 

uyers, and 41s. 6d. per ton sellers. Pig makers, however, 
continue to quote higher prices, and will not do business at 
these figures, as they feel confident that iron will be dearer 
Messrs. Connal and Co., the warrant storekeepers here, 
had a stock to-day of 181,240 tons, which isa decrease of 
442 tons on last Tuesday. In Glasgow they hold 604,083 
tons. In consequence of the exceedingly rough weather 
shipments have been very much interfered with, but it is 
nevertheless anticipated that at the end of the present 
month stocks will have been greatly reduced. This is 
looked upon as certain, seeing that the arrangement between 
the Scotch and Cleveland ironmasters to limit the produc- 
tion in their respective districts is being strictly adhered to 


The Finished Iron Trade-—Throughout the North of 
England the finished iron trade is most active. All the 
mills and forges are working satisfactorily and prices are 
well maintained. Plates are quoted 61. 10s. per ton, angles 
5l. 17s. 6d. to 6l., and bars 61. There is a large number of 
men employed in this branch of the iron trade at present. 


Shipbuilding and Engineering.—On the Tyne, Wear, 
and Tees there are some splendid vessels being constructed. 
The tonnage launched this year has been very large and 
there are still a number of steamers on the stocks. Engi- 
neers are exceedingly busy, not only are the large establish- 
ments in fuil operation, but repairing shops and specialists 
are kept in full occupation. At many places they are 
unable to get through the work in hand, and are employing 
double shifts. The foundries in the North of England are 
busier than they have been. Pipe makers are fairly well 
off for contracts. Mr. Charles Wood, of Middlesbrough, 
has received an order for 6000 tons of his patent wronght- 
iron sleepers for the Mauritius. The steelmakers in Cleve- 
land continue busy. 


The Coal and Coke Trades.—There is an improved de- 
mand for all kinds of fuel, and prices have an upward 
tendency. 

The Sliding Scale.—The revision of the sliding scale for 
the regulation of the wages of the Cleveland miners is 
being considered by representatives of the masters and men. 
To-day (Wednesday) they have had a meeting at Middles- 
brough, and have adjourned till next Tuesday, when it is 
expected that a scale will be mutually agreed upon. 














LeEps C1vIL AND MECHANICAL ENGINEERS’ SOCTETY. 
—The ordinary fortnightly meeting of this society was 
held on the 25th inst. at the Yorkshire College, Mr. C. 
M. Dorman, vice-president, occupied the chair. There 
was a moderate attendance of members to hear an interest- 
ing and able paper “On Belt Gearing,’’ read by Mr. 
Rhys Jenkins. A discussion followed, and on the motion 
of Mr. T. H. Brocklebank, seconded by Mr. A. Beard, a 
vote of thanks was accorded to the author of the paper. 


Society or Arts.—The first meeting of the one hun- 
dred and twenty-eighth session of the Society of Arts will 
be held on Wednesday, the 16th of November, when the 
opening address will be delivered by Sir Frederick J. 
Bramwell, F.R.S., Chairman of the Council. The follow- 
ing are among the papers which will be read during 
the session: ‘‘The American System of Heating Towns 
by Steam,” by Captain Douglas Galton, C.B.,, F.R.S. ; 
** Practical Hints on the Manufacture of Gelatine Emulsions 
and Plates for Photographic Parposes,’’ by W. K. Burton ; 
** Stained Glass Windows,” by wis Foremen Day ; 
** Photometric Standards,’’ by Harold Dixon ; ‘‘ Telephonic 
Communication,’’ by Lieut.-Colonel C. E. Webber; ‘‘ The 
Causes and Remedies of Bad Trade,’’ by Walter R. 
Browne, M.A. ; ‘‘ The Native Tribes of the Hudson’s Bay 
Territories,’ by Dr. Rae, F.R.S.; ‘‘The Manufacture of 
Ordnance,” by Colonel Maitland; ‘‘Some Practical 
Aspects of Recent Investigations in Nitrification,” by R. 
Warington ; “ The Production and Use of Gas for Pur- 

ses of Heating and Motive Power,’”’ by J. Emerson 

iowson : ‘* Gas for Lighthouses,” by John Wigham (illus- 
trated by an exhibition of some of the gas flames and appa- 
ratus used in lighthouses); ‘‘The Relation of Botanical 
Science to Ornamental Art,’’ by F. Edward Hulme, 
F.L.S., F.S.A.; ‘‘The Storage of Electricity,’’ by 
Professor Sylvanus ‘Thompson, D.Se.; ‘‘ The High- 
Pressure Steam Engine,’’ by Loftus Perkins; ‘‘ The 
Industrial Resources of Ireland,’”’ by J. Philips Bevan ; 
** A New Chemical Compound, and its Application to the 
Preservation of Food,”’ by Prof. Barff, M.A.; ‘‘ The Dis- 
tribution of Time by a System of Pneumatic Clocks,’’ by 
J. A. Berly ; ‘‘Tonnage Measurement,’”’ by Admiral Sir 
R. Spencer Robinson, K.C.B., F.R.S.; ‘‘ Tools and Cut- 
ting Edges,” by D. A. Aird; ‘“‘ The Teaching of Forestry,” 
by Colonel G. F. Pearson; ‘‘The Art of Turning,” by P. 
W. Hasluck. The usual short course of juvenile lectures, 
iven during the Christmas holidays, will be by Mr. W. 
Preece, F.R.S., the subject being Recent Wonders of 
Electricity.” 



































TACHYMETER. 



































Most of the steam engines employed at the Palais de 


little apparatus for indicating exactly the speed at which 
the motors are running. It is quite unnecessary to 
remind our readers that uniformity of speed is an abso- 
lute necessity for obtaining steadiness in the electric 
arc, and any apparatus which records constantly and 
correctly the speed at which the motor driving a dynamo- 
machine is being run, is of immense importance, affording 
as it does a certain indication of the regularity or 
irregularity of the engine. The indicator which is having 
at present so excellent a trial, and which we illustrate 
on the present and opposite pages, is the invention of 
Mr. Buss, whose cosine governor is well known to our 
readers. Two types are shown in common use at the 
Exhibition, both of them only very recently perfected ; 
one vertical, intended especially for fixed engines, and the 
other horizontal, designed more particularly for portable 
engines. The following are the principal installations in 


| the Palais de l’Industrie of this tachymeter or speed 


indicator: 1. A horizontal tachymeter recording the 
speed of the principal Gramme machine arranged for the 
transmission of power and driven by the Hermann 





Lachapelle engine illustrated by us recently (see page 381 
ante), 2. 








l'Industrie are furnished with a useful and very efficient | 





| detail, Fig. 2. 
One of the same type attached to the Weyher | through which the rod 6 passes ; 





and Richemond engine. 3. A vertical tachymeter giving 
the speed of the Carels engine. These apparatus are 
supplied with accessory devices for recording speeds 
graphically—to become tachygraphs in fact; to record 
speeds at adistance, and to actuate a bell when the 
speed of the engine to which they are attached, rises or 
falls above or below the normal. 

The vertical tachymeter is illustrated by Figs. 1 to 3 
on the present page. It consists of two distinct parts 
carried on the same cast-iron base, which must neces- 
sarily stand on a truly levelled surface; these two 
parts are the cast-iron box containing the mechanism 
and the recording dial. The cast-iron box has a vertical 
cover, from the centre of which projects outward a long 
bearing M. Within this bearing is a hollow shaft | 
which terminates within the box in a shallow saucer 
shown in tho sections Figs. 1 and 2. The shoulder at 
the back of this saucer fits against the inner faco of 
the cover of the box. Two pairs of brackets a pro- 
ject horizontally from the inner face of the saucer, 
and these carry two spindles 4 }, as shown in Fig. 1. 
On these spindles are mounted two “cosine” pen- 
dulums of the form shown at din Figs. 1 and 2, and in 
They consist each of along bearing c 
on the bearing is cast 
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BUSS’S TACHYMETER. 





a semicircular disc d with a wide projecting rib, and 
projecting slightly from the periphery is a lug from 
which projects a pin f. This pin passes through the 
head of the bolt g, which is attached to the end v of the 
crosspiece L. The arrangements for each of these semi- 
circular pieces is the same, and both are attached to the 
transverse piece L by pins fas shown in the figures. 
‘his transverse piece L is fixed to the hollow shaft K, 
and transmits the movement of the pendulums to it; the 
shaft K passes between the two pendulums in the recesses 
made in the ribs for that purpose. At the end of the 
hollow shaft K is a broad ring T, which bears es 
the plate B that forms the outer end of the spindle /, 
traversing the hollow shafts K and I. This plate B has 
on its outer face a vertical projection which lies between 
the two wheels 4 A in such a manner that the spindle K 
cannot turn. The bracket R cast on the box carries the 
curved lever F, on one end of whichis the spherical 
counterweight G, and the two wheels hi. The other 
end is connected to the rod E which passes into the 
dial, and gives movement to the toothed sector and the 
index z by a pinion. A spiral spring tends always 
to bring the index back to zero. The driving pulley is 
shown at N; it is made with a long slezve passing over 
the bearing M, The pulley is attached to the hollow 
shaft I by the screw W. 

The apparatus works as follows: On the shaft, the 
speed of which is to be measured, is a pulley, the dia- 
meter of which is equal to the pulley N of the tachy- 
meter if the velocity lies between 250 and 1000 revolu- 
tions. For higher speeds the pulley on the shaft is 
made larger, so that the speed of the tachymeter remains 
within the limit named. In such a case a second gra- 
duation is added to the dial of the instrument based on| 
the ratio between the two pulleys. The Liebermann 
metallic belts, already refe:rred to, are well adapted to 
drive the apparatus, since the rubber coating on the 
pulleys entirely prevents slips. When the shaft I is| 
put in motion the plate n revolves, and the centrifugal 
force tends to separate from the axis of suspension, the 
centres of gravity of the pendulum. By this movement 
they diaw through the crosspiece L on the sleeve K, 
displace the plate B, and move the index through the 
wheels Ah and the lever F. The resultant centrifugal 
force applied to the.centre of gravity of the cosine pen- 
dulum is independent of the movement of the pendulum, 
and for a given speed it remains constant for all positions 
of the pendulum. The axial pressure due to the move- 
ment of the pendulum depends therefore not on its 
position, and consequently on that of the sleeve, but 
only on the angular speed. As we have explained, 
the pressure irom the pendulums on the sleeves is only | 
a function of the speed, and does not depend in any way 
on the position of the sleeve. From this it results that | 











plate B in contact 


if after prolonged use the face of the 
with the rollers becomes worn, it does not affect the 


accuracy of the instrument. We have seen that while 
the sleeve turns in the tube M, the central spindle & has 
only an axial motion. Experiment has shown that if a 
shaft is set in rapid motion within a cylindrical envelope, 
any axial displacement produces only very slight friction. 
The sleeve K has therefore only to overcome a resistance 
practically ni/, so that the danger of any irregularities 
due to friction is removed, and the apparatus is extremely 
sensitive. 

The horizontal tachymeter, which is illustrated by 
Figs. 4 to 7, can be fitted to all classes of engines. It 
consists like the other type of a cast-iron box containing 
the moving parts, and of a dial and index on which the 
speeds are recorded. The support P carries the box by 
two bearings carrying the trunnions shown in Fig. 4. 
The instrument may be set at any desired angle that may 
be most convenient for reading results, by the locking 
screw i. The trunnion 2 is extended as shown, and lies 
within the sleeve on the pulley B which receives the 
motion from the engine. The spindle of the tachymeter 
passes through the trunnion 2, and the squared end is 
made fast to the pulley by the crosspiece 4. The spring 
6 passes through the squared end of the shaft, and bears 
against the pin 7, and holds, in contact with the side of 
the box A!, the plate m. On the inner side of the plate 
m, and forming an extension of the shaft D, is a fork 
carrying a spindle 0, on which is placed the double 
conical pendulum gg'; one of these is shown sepa- 
rately in Figs. 5,6,and 7. By the action of the centrifugal 
force the weights tend to separate, and the spiral spring R 
is compressed. The form and weight of the pendulums 
are so proportioned that the centre of gravity of all the 
parts in movement remain unchanged whatever may be 
the position of the pendulum. For each angular speed 
the pendulums occupy a certain position that can be 
determined accurately. The springs are calculated in 
such a way that the maximum tension corresponds to 
not more than one-third of the limit of their resistance. 
The fork 11 fixed to the ends of the pieces 9 and 10 
receives their movement, and transmits it to the spindle 
12, which is coupled to the index k through the connect- 
ing link 15 and a toothed wheel 16. The vibrations of 
the needle are checked by a small regulating fly 18, and 
connected to the index by the gearing 17, 19, and 20. The 
movement of the shaft 12 necessary for traversing the 
index round the dial is 18 millimetres, and the weight 
required to move it is about 6 lb.; the friction of various 
parts may be neglected. 

As stated above, the tachymeter may be placed in any 
convenient position, and is easily taken apart for clean 
ing and repair. By removing the screws c and d the 
interior of the dial casing and the box may be opened. 





Lubrication is effected by the holes A c. The apparatus 
was subjected to the following experiments by the naval 
engineers at the Port of Brest between November 23, 
1880, and March 25,1881. The Commission conducting 
the trials reported as follows: The apparatus was 
attached to the engines of three torpedo boats; they 
were not driven by straps but through gearing. With 
this arrangement, according to the report, the tachy- 
meter always worked well, and the Commission met on 
March 22 last, to ascertain if, after 44 months working, 
the record of the instrument remained exact. The 
engine was driven in such a way as to keep the needle of 
the tachymeter against the same figure on the dial; the 
speed was then taken by a chronograph and two counters. 
The difference between the record of the counters and 
the stop-watch never exceeded one revolution per 
minute. It will be seen from the subjoined Table that 
the number of turns observed did not differ more than 
one revolution from the record of the tachymeter. The 
working of the instrument may therefore be considered 
as perfectly satisfactory; the needle remained fixed, 
except for some very slight vibration. 





| Number of Revo- 


Number of Revolutions taken by lutions taken by 











Counters. Stop-Watch. Tachymeter. 
281 280 | 280 
299.25 299.5 300 
320 320.5 320 
340 340 340 
370 370.5 370 





The Commission considered that the Buss tachymeter 
perfectly fulfils the object for which it is intended, that 
it is well designed, easily fixed and repaired, and that it 
may be of high service in giving to the engine driver a 
constant indication of the speed of the engine, and 
enabling him to regulate it with the utmost nicety. 
They also especially recommended it for adaptation to 
fast running engines, such as those for torpedo boats, 
centrifugal pumps, ventilating fans, engines for running 
dynamo-electric machines, &c. 








AWARDS AT THE PARIS ELECTRICAL 
EXHIBITION. 

WE subjoin a summary of the awards made to the exhi- 
bitors at the Paris International Exhibition of Electricity. 
Upon another page of the current issue we have referred in 
some detail to the work of the jury. 


I. GRAND DrpLomAs OF Honovr. 
. France.—Ministére des Postes et Telegraphes. 
. Germany.— Official Postal Department. 
. Great Britain.—The General Post Office. 
. Austria.—The State Telegraph Department. 
. Belgium.—The State Telegraph Department. 


II. DipLomas or HONOUR AWARDED TO OFFICIAL 
EXHIBITORS AND PuBLIc BoptEs. 
1. France. 
Ministére de |’ Agriculture et du Commerce. 
de la Guerre. 
de la Marine et des Colonies. 
de I’ Instruction Publique et de Beaux Arts. 
»» de Trauvaux Publiques. 
Ville de Paris (Prefecture de la Seine). 
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Ville de Paris (Prefecture de la Police). 
The Northern Railway Company. ANALYsIS OF AWARDS BY COUNTRIES AND EXHIBITORS. 
The Western Railway Company. 
The Paris, Lyons, and Mediterranean Railway Com- od z BY | ‘ : | ‘ aa re 
a = ' ° # n ° 2 at 
pany A g. = | oo = Y » | a2 te - gi 
The Advanced Telegraph School. = =§ =e | * me Q3 4 | 3 3 2 P Fes 
2. Germany. S ze sa | 3a Mis) os Ss | & = ee 43 
Brunswick Public Works Department. ~ boi re | a bg é 3 mote is ws \sa8 . 
State Railway Direction. =s fe os | os es és ba * 3 35 |28338 
8. The United States of North America. 52 ee] ‘Bs Ba TT 2S i) = 2 Sm |8sAz 
United States Signal Office. Z o) a r=) =) Q o D fa] r= ix 
The United States Patent Office. ——_— | | Or : eran eae ee beet —— 
The Smithsonian Institute. Austria... 25 1 3 | 0 Qo | 6 7 4 2 22 1.1 
4. Great Britian. Belgium Z 128 1 3 | 0 0 8 8 12 27 59 2.2 
The Society of Telegraph Engineers. Denmark... ... 3 0 1 0 o 0 1 | 0 0 2 1.5 
5. Austria. France 486 1 |; ll 3 4 6 388 | (79 159; 301 | 16 
The War Department. Germany... ... 87 » 4 1 1 1 17 6 | 9 9 15 19 
State Railways Administration. United Kingdom 62 ae 1 t 2 2 8 | 18 15 16 1.3 
6. Belgium. Holland awe 16 o | 1 0 0 3 1 2 5| 12 1.3 
Royal Observatory of Brussels. Hungary .. ... 2 0 | 0 0 0 1 0 1 o; | 2 1.0 
The Country Telegraph Company. Italy... . a 63 0 | t 0 1 13 1 6 9) 34 1.8 
The City of Gand. Japan... ow. .. 1 0 1 0 0 0 0 0 0 | 1 1.0 
7. Denmark. Norway 17 0 1 0 1 0 1 0 2 | 5 3.4 
The General Administration of Posts and Telegraphs. | Russia 27 0 f 0 0 1 1 3 ll 21 | 13 
8. Italy. Spain... 19 0 1 0 0 | 0 1 2 4 8 2.4 
The Ministry of Agricaltare. Sweden... 16 o | 2 0 0 1 1 5 5| 4 1.1 
The Ministry of Pab'ic Instruction. Switzerland 13 0 2 0 0 1 2 4 4 13 1.0 
The Government Engraving Department United States 39 0 3 0 2 0 3 12 9 29 1.3 
toyal Military Topographical Institute. ———————S§ | oO | OO | — ——| —-—__ 
9. — has ‘ Total ... 1004 5 39 8 11 | 59 79 152 261 | 614 1.6 
The Ministry of Public Works. 


Norway. 
The Topographical Institute of Christiania. 
. Holland. 
The State Telegraph Department. 
2. Russia. 
The Ministry of Marine. 
The Telegraph Department. 
The Topographical Department. 
The State Paper Factory. 
The Russian Polytechnic Society. 
Sweden. 
The Swedish Telegraph Department. 
The Swedish Military Engineer School. 
Switzerland, 
The Swiss Telegraph Department. 
The International Telegraph Bureau. 


Ill. DrpLomas or HONOUR AWARDED TO PRIVATE 
INDIVIDUALS. 


13, 


1h 


1. France. ’ 

Breguet, Christofle, and the General Telephone Com- 
pany. 

. Germany. 

Siemens and Halske. 

Great Britain. 

Eastern Telegraph Company ; Siemens Brothers and 
Co.; Submarine Telegraph Company ; the Tele- 
graph Construction and Maintenance Company. 

IV. Diptomas oF HONOUR AWARDED TO INVENTORS. 
1. France.—MM. Baudot; Marcel Deprez; Gramme; 

Gaston Planté. 

2. The United States.—Messrs. Alexander Graham Bell ; 
Edison. 

3. Norway.— Mr. Byerkness. 

4. Great Britain.—Professor Hughes ; Sir W. Thomson. 

5. Italy.—M. Pacinotti. 

6. Germany.—Dr. W. Siemens. 

Besides the foregoing diplomas, there were awarded 59 
so-called ‘‘ Diplomes de Co-opération.’’ These were given 
chiefly to museums, universities, schools, academies of 
science, and railway companies. They were allotted in the 
following proportion; France 6; Germany 17; Great 
Britain 2 (these were to King’s College and the Royal In- 
stitution); Austria 6; Belgiam 8; Hungary 1; Italy 13; 
Holland 3; Russia 1; Sweden 1; and Switzerland 1. 

The gold medals were awarded as follows : 

1. France.— Achard, Ader, Arlincourt, Carpentier, 

Charriére, and Co., Collin ; the Eastern Railway ; the 

Paris-Orleans Railway ; the General Electric Light- 

ing Company; Deschiens; Digney; Duboseq ; 

Ducretet and Co. ; Dumoulin-Froment; Farcot; C. 

Félix; Gaiffe; H. Garnier; P. Garnier; Hardy ; 

Henry-Lepaute ; Jousselin; Lartigue ; Lenoir; 

Menier ; Mercadier ; De JMeritens ; Meyer; Mors, 

Regnault ; Sautter and Lemonnier; Sebert ; 

Serrin ; Electro-Metallurgical Company of Auteuil ; 

the Société Générale d’Electricité; the Gramme 

Company; the Lyonnaise Company for Electric 

Lighting ; Tesse. 

. Great Britain.—The Anglo-American Light Com- 
pany; Bright; British Electric Light Company; 
Crompton ; Elliott Brothers ; India-Rubber, Gatta- 
Percha, and Telegraph Company; Latimer Clark, 
Muirhead, and Co. ; Swan. 

. Switzerland.—Biirgin ; Hipp. 

Belgium.—Carels Fréres; Belgian Electric Lighting 
Company ; De Vos; Gloesener; Jaspar ; Le 
Boulengé ; Scherbart ; Van Rysselburghe. 

5. Germany.—Felten and Carlswerk ; Geissler ; Hefner 
yon Alterneck ; Heilmann, Ducommen, and Stein- 
lein ; North German Affinerie ; Otto. 

6. Italy.—Golfarelli. 

7. Russia.—Gravier, Kukz, Leutke and Grether. 

8. United States.- Elisha Gray; Maxim; Pollitzer; 
Postel-Vinay ; Ratti-+r and Co.; Redier ani G, 
Tresca ; Schéffler ; Taintner. 

9. Austria.—Giilcher ; Pieth and Krizik. 

0. Denmark.—Jiirgensen and Lorenz. 

1. Holland. — Kaiser. 

2. Norway.—Olsen. 

3. Sweden. — Sérenzen. 

$. Spain.—Ordaja, 


to 


~ 
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* DipLomeEs D’ HONNEUR (A) awarded to Government 
”” ” 


” ” 


The following was the distribution of silver and bronze 
medals among the different countries exhibiting : 








Country. Silver Medals. | Bronze Medals. 
Austria eo 4 2 
Belgium 12 27 
France ... one 79 159 
Germany 100 9 9 
Great Britain... a 13 15 
Holland P 2 5 
Hungary 1 
Italy 6 9 
Norway ace - one 2 
Russia ... ee 3 il | 
Spain ... 2 + 
Sweden... om sais 5 5 
Switzerland ... ~ t 4 
United States... 12 9 


NOTES FROM THE SOUTH-WEST. 
Bodmin.—The county town of Cornwall is at last to be | 
brought into communication with the outer world by rail- 
way. The Great Western Railway Company offer to make | 
a branch from the Bodmin Road Station of the Cornwall 
Railway, provided they are offered reasonable facilities with 
regard to the land. 


Proposed Rhondda and Swansea Bay Railway.—A 
meeting of the committee for promoting this important 
undertaking was held at Swansea ou Saturday, when it 
was unanimously resolved to preveed with an application 
to Parliament in the ensuing session. The meeting, which 
was largely atteuded, was presided over by the Earl of 
Jersey. 

Newport.—A steady and encouraging time in the metal 
department, coupled with a continued development of local 
resources, are still prominent features in connexion with 
this important branch of local industries. Tin plates also 
appear to be participating in the improvement which is 
observable in other parts of the country. In the steam 
coal trade there is great firmness, and house qualities are 
now able to comn.and better prices. [ron ore preserves the 
same feature as before. 


Colliers’ Wages.—According to an agreement between 
the Ocean Colliery proprietors and their employé: an 
advance of 24 per cent. will be made in wages for the next 
three months in consequence of an advance in prices realised 
for coal during the last quarter. 


Cardiff.—With a better supply of forward tonnage for 
loading, the return of clearances during the week just ended 
shows a considerably better total than its predecessor. 
Two or three large shipments of fuel have been made, and 
there is a steady demand for this commodity. Iron ore 
continues firm. [ron orders are numerous. Last week’s 
clearances comprised 110,500 tons of coal, 2295 tons of 
iron, 5716 tons of patent fuel, and 815 tons of coke. From 
Bilbao arrived 2001 tons, and from other quarters 1372 tons 
of iron ore. 


Swansea.—The steam coal clearances for the past week 
again show a decided improvement. The coal trade 
generally is assuming a more healthy aspect. The patent 
fuel works continue actively employed. The clearances 
for the past week exceed 4000 tons. No advance in prices 
has taken place, but current quotations are well sustained. 
Coke is in little demand for shipment. 


South Wales Institute of Engineers.—On Thursday a 
general meeting of the South Wales Institute of Engineers , 
was held at Cardiff, under the presidency of Mr. James 
M‘Murtie, F.G.S. The nomination of office-bearers for 
the session 1881-2 was made—Mr. E. Williams, of Middles- 
brough, past-president of the Iron and Steel Institute, 
being nominated President for the ensuing two years. A 
paper on ‘‘ The Working of Steep Seams’’ Mr, V, G. Johu- 


administrations, learned societies, and railway companies. 


(B) awarded to commercial establishments. 
(C) awarded to individual in ventors. 


son was read. A paper by Mr. W. W. Crossley was read 
by the secretary descriptive of Crossley’s patent compressed 
air safety lamp, which was also discussed. The President 
gave a paper on ‘‘ The Somersetshire Coalfield and the 
Method of working Thin Seams in the Radstock District.”’ 
The references of this paper to the geological features of the 
coalfield referred to were of an elaborate character. Mr. 
Thomas Evans read a paper on “Structures and the 
Strains they are subjected to, ascertained Geometrically.”’ 
Mr. Thomas Canning’s paper on *‘ Colliery Explosions and 


| Electricity,’ accompanied by models, was taken as read. 


Mr. Thomas Thomas, Cardiff, introduced models of his 
improved automatic self-sustaining hoist, which occasioned 


| great interest. 


Machen.—The ‘‘ Big Vein’’ (steam coal) and the ‘‘ Red 
Vein’’ (house coal) have now been reached in the Bovil 
Colliery, Machen, and the coal in both veins proves to be 
of first-rate quality, the former being about 5ft. 6in., and 
the latter about 3ft. Gin. thick Messrs. Beddoe, who 
have expended a large amount of capital in driving head- 
ings across the measures, are to be congratulated upon 
their success. The neighbourhood generally will be greatly 
benefitted by the fortunate result of their enterprise. 


Pembroke Dockyard. —The Lords of the Acmiralty, 
consisting of the Right Honourable Earl Northbrook 
(First Lord), Vice-Admiral Sir William Houston Stewart 
(Controller), Vice-Admiral Robert Hall (Naval Secretary), 


| and Mr. G. Otto Trevelyan, M.P. (First Secretary), made 


their annual inspection of Pembroke Dockyard on Wednes- 
day afternoon. Their lordships were conducted through 
the several departments by Captain Parkin (Superin- 


| tendent), Mr. E. C. Warren (Chief Constructor), Mr. G. 


Malpas (Ccnstructor), and Mr. W. H. Churchward, C E. 
Their lordships spent some time in inspecting the new iron- 
clad Majestic, and made a minute examinition of a new 
kind of fastening for the armour plat.s. ‘Tbeir lordships 
left by the evening train for London. 


Trafic on the Great Western Railway.—The Great 
Western Railway Company carried in the week ending 
October 15 a larger amount of goods and minerals than 
during any week inits whole history. As this occurred 
through no special causes it must be a good sign of an 
increase in the ordinary and general trade of the country. 


The Tidal Power of the Avon.—At a meeting of the 
Bristol Town Council, on Tuesday, Mr. W. Smith moved a 
resolution to the effect that instructions be given to the 
sanitary authority to cause inquiries to be made into the 
tidal power of the Avon, with a view to its being utilised 
for working electric lights for the city, the storage of 
motive power, and other purposes, and that scientific aid be 
employed for the purpose. He expressed his belief that the 
employment of the tidal energy of the Avon would result 
in a clear gain to the city of at least 20,0001. a year. The 
motion was lost, but Mr. Smith gave notice that he would 
bring the question forward again at a future meeting of 
the council. 


South Wales Sliding Scale Committee.—The joint com- 
mittee of the sliding scale met at the Royal Hotel, Cardiff, 
on Monday, when several matters of importance were 
brought forward, but could not be discussed owing to the 
absence of the chairman, Mr. W. T. Lewis. It was 
decided to adjourn the meeting until Friday. The work- 
men’s committee met at the Black Lion Hotel on Monday 
afternoon, Mr. Abraham presiding. It was agreed to call 
a general delegate meeting of both house and steam coal 
colliers of Monmouthshire and South Wales, to be held 
at the Bute Arms, Aberdare, on Saturday, for the follow- 
ing objects: 1. To receive the accountants’ report for the 
four months ending August 31, 1881. 2. The prohibition 
of blasting in mines. 3. To receive the report on the 
sliding scale conference held at Birmingham on the 19th, 
20th, and 21st instant. The meeting was of opinion that 
the recent order with reference to blasting in mines will be 
a great stumbling block, and that many collieries in the 
district will have to be abandoned if that order is enforced, 
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THE AWARDS OF THE EXHIBITION OF 
ELECTRICITY AT PARIS. 

Tue Paris Electrical Exhibition is making signs 
of entering upon its last stage, and last Friday at 
the Conservatoire National de Musique the list of the 
recompenses awarded by the International Jury was 
read, together with the jury’s report, before a large 
gathering of representatives of every civilised 
country of the world. 

There can be no doubt that in all competitive 
exhibitions in which recognitions of merit of varying 
distinction are awarded to certain exhibitors, the 
greatest interest is excited while the decisions of the 
jury are pending, for there is always just enough of 
the element of wncertainty and of speculation to 
cause both exhibitors and the visiting public to take 
an interest in the result. 

Seldom, we should imagine, have juries had a 
more difficult or more responsible task to perform 
than have the international juries of the Exposition 
d'Electricité at Paris, and this for several reasons. 
In the first place in consequence of the very proper 
rule having been adopted that no person could be a 





member of the jury who was either an exhibitor 
himself or had any official or commercial connexion 
with any exhibit however remote, it followed 
that some of the most valuable advisers, and cer- 
tainly the majority of those who possessed the 
most knowledge of the subjects, were excluded 
from giving to the jury the benefit of their ser- 
vice and of their experience. This fact alone very 
largely added to the responsibility of the jury, and 
to a very special degree in the condensation of the 
great and important class of exhibits bearing upon 
the electric light ; for it so happens that nearly all 
those who are particularly familiar with the questions 
involved in lighting by electricity, are either 
exhibitors themselves or have some connexion with 
one or other of the companies exhibiting at the 
Palais de Industrie, and were thus excluded. This 
fact was, however, as it has turned out, a loss to the 
jurors rather than to the exhibitors, for a reference 
to the list of the awards, a summary of which we 
publish on another page, must convince any unpre- 
judiced mind that the awards throughout the whole 
Exhibition have been in general most fair and well 
considered. It is obviously impossible that in the dis- 
tribution of upwards of six hundred recompenses 
some slight errors could be prevented, and it is still 
more impossible for all parties to feel satisfied with 
the result, even although only four hundred out of 
a thousand exhibitors have been left without recogni- 
tion. There are some mental organisations which 
cannot be satisfied with anything, and even among 
the gold medallists there are to be found some who 
feel injured at not receiving a dipléme d’honneur, 
while there are others whose only cause of com- 
plaint appears to be that others whom they think 
inferior have received an equal award. 

Another great difficulty which the International 
Jury have had to fight against is the very short time 
in which they have had to perform their arduous 
work, and the large number of exhibits, each of 
which had to be examined separately and considered 
accordingly. ‘To have taken accurate electrical 
dynamometric or photometric measurements of each 
system of electric lighting would have been an utter 
impossibility in the time during which the jury had 
to work ; still it is very much to be regretted as a 
valuable item of scientific knowledge, and perhaps 
a still more important matter of commercial interest, 
that such measurements should not have been 
taken and their results placed on record, No one 
however who has seen the Paris Exhibition, and who 
has observed the number and extensive nature of 
the electric light installations therein, could have ex- 
pected the jury to have been able to have furnished 
accurate quantitative data in the very short time 
they had at their disposal. We would rather be 
induced to think that the juries in all classes deserve 
the highest congratulation, for among their awards 
there seem to be no conspicuous miscarriage of 
justice, and we believe that in the opinion of those 
who can take a wide and unprejudiced view, the 
awards throughout have been most reasonable and 
most just; and we cannot but believe that future 
events will still further justify this opinion. 

It has been remarked among a certain class of the 
foreign exhibitors that the French have taken very 
good care of their own country’s exhibits, and that 
an undue proportion of awards has been given to 
the French exhibits. This impression was most 
natural to any one who simply listened to the list 
of the awards as it was read out at the Conservatoire 
on Friday last, for undoubtedly the word ‘“ France” 
was repeated as often as all the rest of the other 
countries put together, that is to say, 301 times out 
of 614. But it must be remembered that out of a 
thousand exhibitors, France contributed no less than 
486, and it must follow that if an exhibition of such 
magnitude as that in the Champs Elysées be estab- 
lished in any country, it must draw upon the co-opera- 
tion and help of departments and individuals in the 
country itself, independent of all exhibits, in order 
to make the exhibition a success in the first instance ; 
and it must also follow that if such co-operation and 
help are to be recognised at all in making the awards, 
the country in which the exhibition is held must 
come in for the larger share of recognitions of that 
description. 

On page 438 we publish an analysis of the distribu- 
tion of all classes of recompenses, showing the 
number awarded to each contributory country, and 
in the first and last columns respectively are given 
the number of exhibitors (according to the cata- 
logue) contributing from each country, and the 
ratio which such number bears to the number of 
awards received by that country, 





We would call attention to the fact that the 
numbers in this analysis are taken from the last 
edition of the Official Catalogue, and the number of 
exhibitors given is less than the actual number 
at the present time, for several have been admitted 
after the catalogue had jgone to press; but as 
recognitions have been awarded to several exhi- 
bitors whose names do not appear in the cata- 
logue, we may take it that the proportions remain 
about the same, From this Table it appears that, 
allowing for the number of exhibitors, or, more 
correctly speaking, reducing all countries to the 
same number of exhibitors, Switzerland stands 
first on the list in point of recognition, for out of a 
total of thirteen exhibitors she has received thirteen 
awards, that is to say, an award for each exhibitor ; 
then follow Hungary and Japan, which are rewarded 
in the same ratio; then come Austria and Sweden ; 
then Great Britain and Ireland, a country which has 
received 46 awards for 62 exhibitors, followed by the 
United States, Russia, and Holland. After those 
countries, that is to say, eleventh on the list, comes 
France, followed in succession by Italy, Germany, 
Belgium, Spain, and Norway. So far then from 
France having unduly rewarded her own exhibitors 
the juries have placed her (judging from the above 
standard) eleventh on the list. 

In the following list is given the number of awards 
placed at the disposal of the International Jury for 
distribution : 


Grands Diplomes d’ Honneur ‘ts ove 5 
Diplomes d’ Honneur (A) i wae ose 39 
Diplémes d’ Honneur (B) ese one 8 
Diplémes d’Honneur(C) ... 11 
Dipiomes de Co-opération sos oe 59 
Gold Medals _... oe La ane aoe 79 
Silver Medals... ove “i J = 152 
Bronze Medals e és pee sa 261 

614 


It would, we think, be difficult to find any 
serious fault in the awards to British coatributors, 
No exhibitor of importauce has been overlooked, 
and although some have received awards of an 
inferior class to what might, at first sight, from the 
importance of the exhibits, have been expected, 
still if such cases be examined, bearing in mind that 
the Exhibition is one of electricity, and not of 
general industry, the awards appear most just. 
Thus for example Messrs. Saxby and Farmer 
have been awarded a silver medal for their exhibit 
illustrating the mechanical union of the block and 
interlocking systems. An exhibit of this import- 
ance would undoubtedly receive the highest recom- 
mendation from any jury at a general exhibition, but 
it must be remembered that the electrical portion of 
the apparatus is of comparatively very small im- 
portance compared with the mechanical perfection of 
the whole installation, and as it is only the electrical 
portion that an electrical jury can recognise, a 
medal of the second class was considered a suf- 
ficient award. For a similar reason the exhibitors 
of steam engines and other motors have not fared 
as well as they would undoubtedly have done ata 
general industrial or engineering exhibition. ‘Thus 
Messrs. Ransomes, Head, and Jefferies, and Messrs, 
Wallis and Steevens, both of which firms have 
earned a good reputation for motor engines for the 
electric light, have each been awarded a bronze 
medal, and to Messrs. Robey and Co., and to 
Messrs. ‘Thomson, Sterne, and Co. have been 
awarded silver medals. There is but little doubt 
that these exhibits would have earned for their 
proprietors higher awards at any general exhibi- 
tion, but it must be admitted, we think, that 
all-important as regularity and economy in motive 
power undoubtedly is in connexion with electric 
illumination, still in a purely electrical exhi- 
bition such exhibits must be looked upon as 
accessories, and, electrically speaking, of secondary 
importance. We do think, however, that Mr. Peter 
Brotherhood’s exhibit was deserving of something 
better than a silver medal, for his three-cylinder 
engines coupled to dynamo machines by the same 
shaft, and attached to the same bed, form an 
integral portion of the machine itself, and present 
a form of apparatus possessing special advantages 
and conveniences. We should have liked also 
to have seen that Mr. Dowson had received 
some better recognition than a bronze medal’ for 
his system for the production of economical 
gas for engine-driving, for economy in driving 
means cheap electricity and extended electrical 
development. But such exhibits are, after all, but 
accessory to the main object of the Exhibition, and 
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on this account have not received the recognition 
which they would in any but a special exhibition. 

Of the diplimes d’honneur awarded to manufac- 
turing firms, it would, we think, be difficult to 
revise the list with advantage, and the names of 
Breguet, Christofle, Siemens and Halske, Siemens 
Brothers, of the Eastern Telegraph Company, of the 
Telegraph Construction and Maintenance Company, 
and of the Submarine Company, are all and have 
for a long time been connected with some of the 
greatest advances in electrical science. And cer- 
tainly it must be admitted on all sides that the 
exhibits of Messrs. Siemens Brothers and Messrs. 
Siemens and Halske form together the most im- 
portant and most scientific collection in the whole 
Exhibition, showing as they do objects of the 
highest importance in no less than fourteen sections 
of the Exhibition. 

With respect to the diplimes d’honneur awarded 
to individual inventors, it gives us the greatest 
pleasure to place on record that the two British 
scientific men selected for this honour are Professor 
W. D. Hughes, F.R.S., and Sir William Thomson, 
F.R.S., both of whom have done so much for the 
development of electricity and its applications. 
Professor Hughes, perhaps more than any one else, 
is deserving of special recognition in connexion with 
this Exhibition ; as one of the British Commissioners 
he has remained at his post from the commencement, 
and has always been ready to afford help and 
counsel to all comers, whether French or foreign, 
and although not an exhibitor himself, the various 
forms of his type-printer and its modifications are to 
be found among the exhibits of almost every con- 
tributing country, and his microphone (which forms 
the basis of nearly all the telephone transmitters in 
use at the present day, as well as of the great 
popular sensation of the Exhibition, the micro- 
phonic transmission of the music of the Opera to the 
Palais de l'Industrie) is seen in every department of 
the Exhibition. 

All will be pleased to learn that a similar honour 
haz been conferred upon Signor Pacinotti, of 
Cagliari, to whom is undoubtedly due the first con- 
ception of the Gramme ring and continuous arma- 
ture, and whose exhibit is one of the most interest- 
ing historical objects in the Exhibition. To Mr. 
Edison, who exhibits in a large number of classes, 
and to whom not less thau five juries recommended 
the awarding of a gold medal, the same recognition 
has been awarded, as well as to M. Baudot, Pro- 
fessor Graham Bell, Professor Bjerknes, of Chris- 
tiania, whose beautiful hydro-dynamic experiments 
have constituted a special feature of interest in the 
Exhibition. To M. Marcel Deprey, to M. Gramme, to 
M. Gaston Planté, and to Dr. Werner Siemens, of 
Berlin, similar honours have been off ered. 

Altogether we think that the International Com- 
missioners are to be congratulated upon the selection 
of the juries (handicapped as they have been by the 
disqualification of exhibitors to serve), and we do 
not think that the exhibitors have much cause for 
complaint on account of the decisions of the jury. 

It is now definitely fixed for the Exhibition to 
close to the public on the 17th of November, and 
we venture to say that there never was before held 
a technical exhibition so completely successful as 
the Electrical Exhibition of 1881. During the last 
three months no less than 580,000 persons have 
visited the Exhibition without counting the exhi- 
bitors, the members of the Congress, and others to 
whom free admission was accorded, and of this 
number upwards of 50,000 persons have been 
brought into the Exhibition by the electric tram- 
way. We have little doubt that the Exhibition 
will prove to have been a commercial as well as a 
scientific success, and we congratulate M. Berger 
and his colleagues, M. Breguet and M. Moutier, 
on the very great success so large a share of which 
is due to their exertions and their courtesy. 


PUBLIC WORKS LOANS TO HARBOURS. 

In 1861 an Act was passed which is known as the 
Harbours and Passing Tolls Act. It was the out- 
come of a report of a royal commission on the 
subject of harbours of refuge appointed in 1859. 
The commission was requested to report on the 
advisability of Government establishing at different 
points on the coast, at the public expense, free 
harbours to afford shelter to vessels during storms, 
and the inquiries were conducted at the chief ports 
on the coast and at such places as had been sug- 
gested as suitable for harbours of refuge. Instead, 
however, of reporting that the Legislature should 
undertake the construction of refuge harbours, the 











commission advised that the object desired could be 
best attained by the improvement and extension of 
existing ports by granting loans at a low rate of 
interest in such cases as might seem deserving of the 
assistance. As already stated, Parliament fol- 
lowed up the report of the commission by pass3- 
ing the Harbours Passing Tolls Act, 1861, its 
immediate aim being as stated in the preamble: 
‘““Wheras it is expedient that provision should be 
made for the construction and improvement of 
harbours by authorising loans from the public funds 
to harbour authorities, and that provision should 
also be made for the abolition of passing tolls or 
tolls levied on shipping for the purpose of charities, 
of differential dues on foreign shipping, and of com. 
pensation payable in respect thereof out of the 
public moneys; and for making arrangements for 
the preservation of the rights of creditors and for 
other purposes; be it enacted,” &c. The applica- 
tions which followed the passing of the Act were 
many and various, and during the first four years of 
its operation loans were granted to the extent of 
over a million aud a quarter sterling. At first the 
adjudication of the loans seems to have been a 
matter resting jointly between the Board of ‘rade, 
to whom application was first made, and the 
Public Works Loans Commissioners who had 
control of the funds, and during this period a 
liberal view was taken of the intention of Parlia- 
ment. Loans were granted for nearly all objects 
connected with harbour extension and improvement, 
large sums being applied to works, such as wet and 
dry docks, wharves, &c., which only indirectly con- 
tributed to ‘ refuge” purposes, besides of course 
several grants for the formation of piers giving 
shelter. 

From the outset the question of the sufficiency 
or otherwise of the security offered for payment of 
interest, and repayment of principal, appears to have 
been vested entirely in the Loan Commissioners. 

About the year 1865 a dispute began between 
the Board of Trade and the Commissioners, which 
continued intermittently till 1870 or 1871. It began 
with the Board questioning the propriety of the 
conduct of the Commissioners in rejecting certain 
applications, snd, as the latter refused to give way 
the discussion grew into a controversy as to the 
duties of the two offices. The Board of Trade 
seem throughout to have contended for a more 
liberal construction of the Act — the wording of 
which is undoubtedly vague—than the Commis- 
sioners were disposed to give. The latter argued 
at first that no definite rules could be laid down, 
but indicated their opinion that loans should only 
be granted for ‘‘ national purposes of trade and of 
general utility,” as distinguished from ‘‘ promenade 
or pleasure traffic” (1865). As the discussion pro- 
ceeded, however, the Commissioners seem to have 
been more and more determined to restrict the 
amount of the loans, for we find them next arguing 
that to obtain assistance, works should be for pur- 
poses of ‘*‘ public or general,” as distinguished from 
‘‘ local” importance ; and again that grants should 
not be made for works ‘* mainly for the benefit of 
coal owners’ and other private interesis.” ‘The case 
for the Board of Trade was, except at the very 
outset, argued with great ability, and the Loan Office 
seems to have been driven from one position 
after another until at last we find them seeking 
shelter like the vessels the Act intended to protect 
in harbours of refuge. ‘That is to say, they 
finally state that they considered loans should only 
be given to works for ‘‘ purposes of refuge and not 
of trade” (1870). At the same time they stated 
plainly what is indicated indefinitely throughout the 
controversy, that the grants made for other than 
refuge purposes previous to 1865, were made in 
error, and that in future the new principle would 
be followed. It will be noted that the opinion 
expressed in 1870 was diametrically opposed to that 
given in 1865, but we do not at present propose 
to inquire into this point, neither do we intend to 
examine their subsequent conduct now, but we 
hope to say more on both points before we finally 
leave the subject. Just now we wish to direct the 
attention of our readers to the merits of the dis- 
cussion between the two Boards to enable them to 
judge as to what really was the intention of the 
Legislature in 1861. 

In the first place there is no mention of 
‘*harbours of refuge” in the Act, nor of ‘‘ shelter,” 
nor even of ‘saving of life.” ‘The term used is 
‘‘shipping purposes,” If the preamble is carefully 
studied we do not fancy that one man in a hundred 
would say that Parliament meant any but the most 





liberal construction to be put upon the Act. No 
doubt the Loan Commissioners might say that as the 
Act is vague we must look to the Report of the 
Commission which was the origin of the legislation 
for its interpretation. Any lawyer, and indeed 
most logical men, would repel such a plea at once. 
The Act must be judged by itself. Parliament had 
the Commissioners’ report before it, all the facts 
were fresh in its memory, and the fair presumption 
is that the limitation of loans to harbours of refuge 
was the very thing it wished to avoid. But let us 
take the report and see if it bears out the conten- 
tion of the Loan Commissioners, It certainly speaks 
of the advantage of further facilities for refuge 
purposes—that was the object for which the com. 
mission was appointed, but it only does so in a 
general way, and it distinctly recommends the 
improvement of existing trading ports. And be it 
remarked that this recommendation is without 
restriction as to the trade being “local” trade or 
the harbours having sufficient means or influence to 
obtain money elsewhere. 

Indeed the intention of the report and of the Act 
seem not only perfectly clear and harmonious but 
also based on a sound appreciation of the neces- 
sities of the case. It was desired to promote deep- 
water harbours which should be, if not free from 
tolls, at any rate nearly so; it was not desired to 
make harbours which had of necessity to impose 
heavy dues which would discourage vessels using 
them except in cases of extreme peril. Neither did 
Parliament nor the commission of 1859 desire that 
the public funds should be lent on bad security. 
But where is to be the security if loans are only to 
be granted for free, or nearly free harbours of 
refuge? Indeed even if high rates could be exacted 
the security would still be bad. No one in bis 
senses will maintain that a harbour of refuge without 
a trading port at its back could be made a com- 
mercial success. There can be, we imagine, little 
doubt in unprejudiced minds that the view of the 
Legislature in 1861 was: ** Encourage existing trad- 
ing ports by lending them money whenever they 
can show fair security and trust them to give the 
refuge.” ‘That the result would be so, was clear 
then, but it has been abundantly proved since, In 
the desire to accommodate larger vessels and to 
admit them at all states of the tide which may be 
necessary from commercial views alone, the local 
authorities cannot help making harbours of refuge, 
and, moreover, harbours of refuge that pay, and 
thus providing funds for the construction of a dock 
may frequently be the most certain and profitable 
way of insuring a deep-water harbour in the imme- 
diate future. 

The views of the Loan Commissioners, us 
expressed in 1865-70, appear as unsound and 
illogical as they could well be on the subject, and 
if they had really acted on their professed principles 
the Act would long ago have become a dead letter. 
Fortunately for the public interest, however— 
though it appears odd at first sight—they have not 
acted on any definite principle except that of giving 
as little as they possibly can, and only under severe 
pressure. This part of the subject must, however, 
be delayed for another article. 


THE PROPOSED ELECTRICAL EXHI- 
BITION AT THE CRYSTAL PALACE. 
THe Management of the Crystal Palace, with a 

very praiseworthy desire to create a new attraction 

which shall help to bring money to the pockets of 
not over-paid shareholders, have conceived the idea 
of transporting the present contents of the Palais de 

I'Industrie to Sydenham, and there to hold a repe- 

tition of the eminently successful International 

Exhibition of Electricity. Laudable as this idea 

may be from a manager’s point of view, there are 

other considerations connected with the enterprise 
of high importance, about which we have to say 

a few words, and we think it will require very little 

argument to show that the proposition is eminently 

ill-judged. In the first place it is proposed that 
the Exhibition should be opened in December next, 
and this time has been ill-chosen, quite apart from 
the fact that the journey to Sydenham at the 
dreariest time of the year, will debar many thou- 
sands of visitors from going, who might be attracted 
there at a better season. ‘The Exhibition at the 

Palais de l’Industrie will remain open certainly until 

the 17th of November, or to within six weeks of the 

end of the year. Under the splendid official organi- 
sation at Paris it was found impossible to prepare the 

Palais de l’[ndustrie for the Exhibition in six weeks, 
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during the most favourable season of the year, and it 
was finally opened two weeks late, and in an entirely 
incomplete condition; in fact, it is scarcely too 
much to say that the Exhibition has never been 
completed at all. Moreover, the organisation at 
Paris was hard at work during eight months before 
the time of opening. It is true that much of the 
preliminary work that the French Commission had 
to do, would be saved to the Crystal Palace directors, 
but the latter working for a trade speculation would 
stand in a very different position to the French 
Government Commission. Judging then from the 
experience obtained at Paris, we have no hesitation 
in saying that it would be impossible to open to the 
ublic, at Sydenham, anything like a respectable 
exhibition in the month of December. But in 
order to have an exhibition at all, the co-operation 
of the exhibitors must be obtained. Surely all the 
numerous body now at Paris will have had too 
much of the labour, worry, and expense insepa- 
rable from the undertaking during the last few 
months, to undertake a repetition of them at the 
Crystal Palace, unless for a fully adequate considera- 
tion. And what inducement can the Manager of 
the Crystal Palace offer? Not the prospect 
of much business results we imagine, for most 
people sufficiently interested have visited per- 
sonally or by deputy, the Palais de 1’Industrie. 
Not any awards of value, especially after the liberal 
and valuable distribution of diplomas and medals 
by the French Government. Not the chance of 
learning anything new, for exhibitors at Paris have 
had opportunities of studying all the fine collection 
there during the past three months. In short no com- 
pensation worth mentioning can be offered to repay 
exhibitors in any way, for the enormous trouble and 
expense the transfer of the Exhibition to Sydenham 
would involve; the only practical result would 
probably be the influx of an uncertain number of 
half-crowns and shillings to the Crystal Palace 
coffers. In our opinion, if this proposal takes an 
actual form, the consequences will be disappointing 
to all concerned; to those exhibitors who are 
persuaded to take part in the undertaking, and to 
the public who go to see a collection that must of 
necessity be very incomplete. 

Undoubtedly an International Exhibition of 
Electricity must be held in this country, but we 
think that such an exhibition ought to be something 
very different to an imperfect copy of that now in 
Paris, and assuredly it ought to be held under 
other auspices than those of the Crystal Palace 
Management, which however excellent it may be as 
a caterer for popular amusement, is wholly unfit 
to act as the patron of the great present develop- 
ment of electrical engineering. Judging from the 
rapid progress that has been made in the practical 
application of electricity during the past three 
years, it is not too much to anticipate an indefinitely 
more rapid progress in the immediate future, and 
twelve months hence, or even six months hence, an 
International Exhibition of Electricity could be held 
in London which would mark a definite progress 
over that now in the Palais de l’Industrie. But in 
justice to the important body of exhibitors, such an 
exhibition should be held under Government 
auspices, for the presence of Commissioners of foreign 
governments is essential to the success of an 
important international exhibition, and these com- 
missions would certainly not take part in such an 
undertaking as is proposed for the Crystal Palace. 
The distribution of awards, too, can only have any 
real value to exhibitors if they come from an official 
source, and diplomas and medals for electrical appli- 
cation have a value from their novelty, and form 
an important inducement to inventors and manu- 
facturers to incur the necessary trouble and expense. 
For all these reasons we consider that the attempt 
to hold an electrical exhibition at Sydenham in 
December next is an ill-judged one, and doomed, if 
carried out, to give general disappointment ; if it be 
held, and if it be a failure, it will probably work a 
vast amount of harm to the progress of applied 
electricity in this country. However, the matter is 
in the hands of the exhibitors, who are the best 
judges of their own interests, 

THE BREWING EXHIBITION. 

THE third annual Exhibition of Machinery and 
Appliances for the use of Brewers and Aérated Water 
Manufacturers was held during last week in the 
Agricultural Hall, and was very largely attended 
by the brewing trade and the public in general. 
The Exhibition comprised exhibits of all the various 
kinds of plant and machinery specially adapted for 











malting, brewing, soda-water making, &c., together 
with a large class of machinery of more general 
interest. ‘The chief feature of this year’s Exhibition 
resulted from the recent abolition of the malt tax, 
which has rendered brewing from other materials 
than malt legal, and has set all the brewers’ 
engineers at work devising the necessary plant for 
this purpose. The plan usually adopted is to use a 
certain amount of raw or unmalted grain in combi- 
nation with the malt, the quality of the resulting 
product being little if at all affected thereby, while 
the cost is diminished by 25 to 50 per cent, The 
object in all cases is to convert into sugar the starch 
of the raw grain; the sugar being the constituent 
which is broken up by subsequent fermentation into 
alcohol and carbonic acid, with traces of glycerine 
and succinic acid. This saccharification may be 
accomplished in two ways, amongst others. The first 
is to act upon the raw grain with dilute sulphuric 
acid at a high temperature, and this process is 
adopted by M. Manbré and by Mr. Johnson. The 
operation of this process of conversion is somewhat 
remarkable and obscure. The sugar produced from 
the starch by the action of the acid consists of dex- 
trine, glucose, and maltose. ‘The part which the 
acid plays is difficult to explain, as the quantity of 
free acid before and after the conversion is the 
same, the acid being unchanged. The grain gene- 
rally used is rice, but maize or barley are equally 
available. M. Manbré’s apparatus is made and 
exhibited by Messrs. Henry Pontifex and Sons, of 
King’s Cross, and consists of (1) a mash tun in which 
the raw grain is placed together with water at a 
temperature of 120 deg. Fahrenheit. The convert- 
ing material for the saccharification of the starch, 
the composition of which is supposed to be kept a 
close secret, but which is, or is equivalent to dilute 
sulphuric acid, is now added, and the contents of 
the mash tun are raised to a temperature of 212 deg. 
This mixture is passed on to (2) a copper converter, 
where the temperature is raised, under pressure, to 
280 deg. or 300 deg., and the complete saccharifica- 
tion is effected, the resulting sugar being dissolved 
in the liquor. ‘Thence it passes to (3) the strainer, 
where the wort is strained from the refuse grain. 
The next stage is to neutralise the free acid, for 
which purpose the wort is passed into (4) the purifier, 
where lime is added, and thence it goes to (5) the 
wort filter, at the bottom of which is a layer of 
asbestos, from which the wort issues as a clear fluid. 
It passes on to (6) the wort copper, where it is 
mixed with common malt wort, and the subsequent 
operations are conducted in the ordinary manner. 

The apparatus for Messrs. Johnson’s process is 
exbibited by Messrs. A. Boake andCo. In this pro- 
cess the rice is first soaked for twenty-four hours in 
dilute sulphuric acid, the quantity used being just so 
much as the grain will absorb, viz., 3 lb. of acid to 
100 1b. of grain. The soaked grain is placed ina 
copper converter which is in communication with a 
steam boiler. From the boiler a quantity of water at 
75 lb. pressure is introduced, equal in weight to 
the grain to be converted. Steam from the boiler 
is then supplied for four minutes through the bottom 
of the converter, to keep up the temperature and 
to agitate the contents, and in this short space of 
time the saccharification is completed. ‘The process 
of conversion being effected, the free acid is neu- 
tralised, as before, with carbonate of lime, and the 
wort is filtered and mixed with malt wort for fer- 
mentation, 

By the other process to which we have adverted 
the conversion of the starch is effected without the 
use of acid, and depends for its operation on the 
production of diastase, by the action of which the 
starch is saccharified. The exhibitors are Messrs. 
Llewellins and James, who manufacture the plant 
under the patents of Mr. George Cave. The con- 
verter is a cylindrical iron tank, in the bottom of 
which revolve a pair of copper ‘ ploughs” about a 
central vertical axis. This axis is hollow, and 
through it steam is supplied to the ploughs, which 
are hollow wedge-shaped copper vessels, properly 
stayed to withstand pressure. By regulating the 
supply of steam, or by introducing water in its place, 
the heat can be regulated as desired. Into the 
converter is introduced the requisite quantity of 
malt and raw grain; about one-third raw grain 
being used, The heat is gradually raised by means 
of the revolving ploughs, and is maintained for 
some time at the temperature most favourable for the 
production of diastase. The temperature is then 
elevated to the boiling point, the starch being con- 
verted by the reaction of the diastase produced, and 
cold liquid being then introduced into the ploughs, 








the temperature is reduced to 160 deg., and the 
wort thus formed is brewed in the ordinary way. 

Among the other exhibits specially designed for 
brewers may be mentioned the various cask-washing 
apparatus exhibited by various firms. An ingenious 
machine of this class of German manufacture, 
exhibited by Messrs. Stopes and Co., seems to do 
its work well. Messrs. Stopes also exhibit an appa- 
ratus for automatically weighing grain, and a com- 
pact little engine which they style the ‘* Velomotor,” 
which is suitable for small power in a small space. 
Messrs, D. Hald and Co, exhibit a cork-counting 
and branding machine of ingenious and novel con- 
struction, which they have recently imported from 
Sweden. ‘The corks are placed pell-mell in a 
funnel, from whence they pass under the action of 
a ratchet wheel, which keeps them in motion into a 
tube. Thence they are delivered into a ring of 
cavities in a bevel wheel, which is set obliquely to 
the tube, and by which they are brought into 
opposition at right angles to the delivery tube to be 
acted upon by the dies which brand them. As 
branded they are automatically counted, the appa- 
ratus being so arranged that if a cavity should be 
vacant and no cork branded the counting apparatus 
is thrown out of gear. 

Another branch of the Exhibition is the aérated 
water machinery, which is shown by numerous 
exhibitors. Messrs. Hayward Tyler and Co. 
exhibit an automatic bottling apparatus of great 
ingenuity, which works in connexion with their 
soda-water machine, In the latter, equal volumes 
of carbonic acid gas and water are pumped into a 
copper receiver under a pressure of 180 lb. to 200 lb. 
From this, by the ordinary hand process, the liquid 
is conveyed by a tube to a machine in which a 
bottle is placed supported by a treadle stand and 
with its mouth inserted into a socket through which 
the liquid enters, The filling is accomplished by 
alternately opening the valve, which admits liquid 
to the bottle and depressing the treadle, or 
‘‘ sniffing,” in order to permit the air contained in 
the bottle to escape, the cork being then forced in 
through the socket. In Messrs, Hayward Tyler 
and Co’s continuous bottling machine the filling, 
sniffing, and corking are automatically accomplished. 
The bottles are fed by hand into receptacles 
arrapged round a stand which revolves about a 
vertical axis and the machine accomplishes the rest. 

Upon the whole the various special machinery, 
of which so many samples are exhibited, many of 
which we have not space to mention, seems to 
afford great scope for ingenuity and inventive 
talent, but the Exhibition is by no means entirely 
devoted to this class of exhibits. Motive power 
is represented by various makers and by the 
Otto, Linford, and Turner gas engines. Pumping 
machinery of various classes is also largely repre- 
sented, and in this class we notice as novelties the 
‘* Comet” pump exhibited by Messrs, Llewellins and 
James, the ‘‘ Portland” pump exhibited by Messrs. 
Goldschmidt, Hahlo, and Co., and the rotary racking 
pump of Messrs. Lumley and Co, ‘The two former 
are valveless pumps. The ‘‘Comet” pump (an 
example of which we illustrated on page 568 of our 
twenty-seventh volume) consists of a cylindrical 
boss mounted on a crank, and rotating in contact 
with the interior of a cylindrical box. ‘To the lower 
side of the boss is attached a rectangular bucket 
which brings up the liquid, which is then forced 
round by the rotation of the boss through a delivery 
valve on the other side of the box. The ‘“‘ Portland” 
pump consists of two revolving discs having portions 
cut away, into which, as they rotate, the respective 
projecting portions mutually fit, The action it would 
be difficult to explain without the aid of a diagram, 
but the construction is of such a nature that the pump 
can be used as a motor by forcing liquid or fluid 
under pressure through it, and this by a continuous 
action without the aid of valves. 

We believe that this Exhibition is the result of 
private organisation, and the promoter of it is to be 
congratulated on the success which is the reward of 
his enterprise. 


BOOKS AND MSS. AT THE PARIS 
ELECTRICAL EXHIBITION. 

In our preliminary articles on the Paris Electrical 
Exhibition we have already noticed the fine collec- 
tion of old and rare works on electricity and the 
electric telegraph which have been exposed there 
by Mr. Latimer Clark, C.E, The only other collec- 
tion at the Palais de l'Industrie comparable with 
his, in point of number and completeness, is that of 
the University of Louvain, exhibited in the Belgian 
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Section. Nevertheless, for intrinsic interest as relics 
of a great philosopher who is universally ranked as 
one of the founders of the science of electricity, the 
manuscript letters of Volta in the Retrospective 
Museum claim a first place on the visitor's attention. 

In science as well as art Italy has been greater in 
the past than she is at present; but the historical 
apparatus which she exhibits at Paris is an augury 
of the progress she may be expected to make in the 
future now that a happier era has dawned for the 
united nation. The dynamo-electric machine of 
Pacinotti, which anticipates that of Gramme; the 
induction machine of Belli, which forestalls the 
**mousemill” of Sir William Thomson's siphon 
recorder ; the electro-magnetic motor of Dal Negro, 
and Magrinn’s needle telegraph, together with the 
original apparatus of Volta, Nobili, Zamboni, and 
Marianini, are silent witnesses to the inventive 
power possessed by the imaginative people of that 
country. ‘They are all to be seen at the Exhibition, | 
and the Institute of Milan have also exhibited a| 
number of excellent photographs of these objects, 
some of which we hope to reproduce later on. 

To begin with Galvani, who is in some danger 
of being ignored in the larger fame of his illus- 
trious contemporary Volta, we find an antograph 
note of his containing an account of his experiments 
on the electric torpedo of the Mediterranean. It is 
the property of M. le Chevallier A. Mattioli, Agent | 
de ‘Tresor d'Italie, a nephew of the famous physicist. | 
There is also another memorial of Galvani in the 
shape of a letter relating to the action of lightning, | 
which is now the property of Professor Roger | 
Fabri, of Ravenna. Volta had also studied the | 
action of the torpedo and the electric eel of Suri- 
nam, for in a letter to Madame de Nanteuil, of Paris, 
which is dated from Gondres, May 24, 1782, he 
pronounces the use of the term ‘‘ animal electricity ” 
in connextion with the electricity developed by | 
friction on the fur of a cat or other animal to be 
wrong, and correctly applies it to the electricity | 
entirely developed by the creature itself, as in the 
case of the electric eel and torpedo. In this long 
and interesting letter, which is written in a pleasant 
popular style, he goes on to say that, though 
Muschenbroeck, the celebrated physicist of Leyden, 
suggested that the shock of the torpedo was similar 
to the electric discharge of a Leyden jar, it remained 
for Dr. Walsh, of London, to demonstrate beyond a 
doubt that the stunning agent in either case was 
electricity. 

Another letter of Volta, exhibited by the Insti- 
tute of Milan, calls for some remark. It is dated 
April 18, 1777, and is addressed to Professor 
Barletti, of the University of Pavia. In it he 
describes and illustrates by a rude pen-and-iok 
sketch, a plan for telegraphing by static electricity. 
Ilis idea was to transmit the spark from a frictional 
machine along a wire insulated on poles, and cause 
it to operate the device now known as Volta’s 
pistol, ‘This little apparatus, which is on view in the 
same room, consists of a pistol-shaped bottle of 
green glass, and when the trigger is pulled an electric 
spark explodes a mixture of hydrogen and oxygen 
gas contained within. Every spark which traversed 
the line wire was intended by Volta to make a little 
explosion yielding a report which could be heard. 
This plan may have been the first telegraph to give | 
audible signals, but it was assuredly not the first 
means of communicating intelligence by means of | 
electric signals, as the note appended to the letter | 
would lead us to believe. Fora good many years 
earlier Franklin had proposed to send visible signals 
along a conductor by electric sparks which would 
ignite alcohol at the further end. Indeed, in 1748, 
he actually set fire to spirits by a current of fric- 
tional electricity sent across the Schuylkill river 
through a wire, the return circuit being the river 
and the earth. Moreover, in the Scots Magazin 
for 1753 there is a letter signed by one “C. M.,” 
supposed to bea Mr. Charles Marshall, of Renfrew, 
in which there is a full description of a practical 
telegraph. His plan was to have wires equal in 
number to the letters of the alphabet stretched on | 
poles between the two places which wished to cor- | 
respond with one another. They were to be insulated 
from the poles by glass and jeweller’s cement, an | 
electrical machine was to supply the electricity 
which traversed them, and light printed characters 
were to be visibly attracted by the electrified ends | 
of the wires. A copy of the number of the Sco/s | 
Magazine containing this interesting letter is exhi- | 
bited by Mr. Latimer Clark in the Exhibition. | 
‘* Suppose,” says the writer, “‘I am to pronounce | 
the word Sir, With a piece of glass or any other! 








| 





electric per se, I strike the wire S, so as to bring it 
in contact with the barrel (of the electric machine 
generating the electricity) ; then i, then r, all in the 
same way, and my correspondent almost in the 


}same instant observes these several characters rise 


in order to the electrified ball at his end of the 
wire.” An equally interesting passage in the history 
of the telegraph occurs in Arthur Young's ** Travels 
in France,” during the year 1757. He says, ‘“ Mr. 
Lomond has made a remarkable discovery in 
electricity. You write two or three words upon 
paper ; he takes them with him into a chamber, 
and turns a machine in a cylinder case, on the top 
of which is an electrometer, having a pretty little 
ball of pith of a quill suspended by a silk thread: 
a brass wire connects it toa similar cylinder and 
electrometer in a distant apartment, and his wife 
on observing the movements of the corresponding 
ball, wrote the words which it indicated: and as 
the length of brass wire made no difference, you 
could correspond at a great distance as, for example, 
to a besieged city, or for purposes of more 


| importance.” 


These citations are ample enough to show that 
Volta’s scheme was by no means the first idea of an 
electric telegraph. 

Two other manuscripts of Volta claim especial 
attention. These are his famous letters to Dr. 
Banks, President of the Royal Society, in which he 
describes and sketches the construction of his pile ; 
and in his dissertation upon the formation of hail- 
stones. A letter of the Abbé Nollet to Volta, 
dated September 16, 1767, 
Italian Section of the Retrospective Museum, which 


|is further graced by a very fine marble bust of 


Volta. 

A bust of Oersted is exhibited in the Danish 
Section, side by side with the compass which en- 
abled him to make his celebrated discovery of the 
deflection of the magnetic needle by an electric 
current flowing round it. ‘There is also an auto- 
graphic letter of Oersted’s on view, dated Abbe- 
ville, April 29, 1823, and addressed to Gloesner, 
whom he requests in the interests of the public to 
write a popular account of the theory of electro- 
magnetism, which appears to him (Oersted) to be 
the best. Close by, in the same glass case, is dis- 
played by the Royal Institution the tiny bar 
magnet made atthe London Institution by the elec- 
tric discharge from 70 square feet of charged 
surface, a ‘* present (so the brief quotation runs) to 
Davy, Pepys, Gordon, Bostock, Faraday.” Many 
other memorials of Faraday, Davy, Wheatstone, 
and others are to be found in the museum, but 
these are chiefly in the form of experimental appa- 
ratus. 

In the French Sectivn there is the original appa- 
ratus with which Ampére made his celebrated 
experiments in electro-dynamics, together with his 
manuscript memoir on the observed effects. ‘This 
document, which is of high historical value, is ex- 
hibited by the Société Francaise de Physique, and the 
apparatus itself is shown by tke College of France. 
Some private letters of Ampére, belonging to M. 
Bradiani, are also on view. In one of these he writes, 
‘Je suis menacé de me voir dter la place de I’Ecole 
Polytechnique, sans laquelle je ne puis subsister i 
Paris.” (I am threatened with seeing myself deprived 
of the place in the Polytechnic School, without which 
I cannot subsist in Paris.) A remark, which as M. 
Gaston Tissandier has pointed out, would seem to 
show that the founder of electro-dynamics has not 
escaped the troubles and inquiet which almost 
always harass genius. 
= In the same section of the Retrospective Museum 
M. Antoine Breguet exhibits autographs of Ampére, 
Arago, Faraday, and Melloni. 

Most of the books exhibited by Germany are 
modern, but there are several older works on view, 
notably the four treatises on electricity by Winckler, 
professor of the University of Leipsic, Dr. Kesler, 
of Breslau, and others, dated respectively 1633, 
1744, 1745, 1746, and 1750. There are also several 
works of Gauss, Weber, Schering, and Bleck, and 
photographs of Gauss and Weber’s telegraph line 
erected in 1833. ‘The latter are exhibited by the 
University of Gottingen. A reprint of Otto von 
Guericke’s researches published by authority of the 
commissary of the German Empire at Leipsic 
this year by Herr W. Drugulin, is also of interest to 
bibliophiles and electricians. Those who are 
interested in the history of duplex and quadru- 
plex telegraphy will also find in the Dutch Section 
of the Exhibition a description of Bosscha’s original 
quadruplex system published in 1855 in the Zeit- 





is also shown in the 





schrift des Deutsch-Oestereichischen Telegraphen 
Vereins, of Berlin. This excellent journal is very 
rich in accounts of the early duplex systems, which 
had their origin in Germany, Austria, and Holland, 
from that of Zantedeschi, the first inventor of a 
duplex arrangement, to that of Dr. Zetsche. 

Turning now to the collection of antique works 
exhibited by Belgium we ought first to notice the 
two most rare and precious volumes it contains. 
There are the D> Magnete, seu rota perpetui motus 
libellus, of Petrus Peregrinus, published at Augsburg 
in 1558, and the Opusculum perpetua memoria diguis- 
simum, denatura magnetis et ejus effectibus of Joannes 
Taisnierius, published at Cologne, in 1562 ‘The 
first is illustrated by several woodcuts of the mag- 
netic compasses used at that date; the needle being 
formed by an oval piece of loadstone to which is 
attached a silver pointer. John ‘Taisnier, the author 
of the second, was a kind of universal genius, and 
is described as Doctor of Laws, Poet Laureate, 
Musico, &c. Curiously enough, the frontispiece 
represents the sacrifice of Isaac. A poem in the 
text treats of various gems, such as,the opal, topaz, 
coral; and a special clause is dedicated to the mag 
net. The ancient history of this remarkable stone 
is fully given, and rough cuts are employed to illus- 
trate its directive power when floated in a bu:ket of 
water. 

These works and the others we are about to men- 
tion are exhibited by the University of Louvain in 
the order of their age. A copy of the celebrated 
De Magqnete of De. Gilbert of Colchester, pub- 
lished at London in 1600, comes next, with iis 
theory of the earth’s maguetism. This is followed 
by the Philosophia Mayuetica of Nicolaus Cabeus, 
published at Ferrara in 1629, and containing 
at p. 93, Book I., a map of the known world, 
which must be of great interest to geographers. 
From this it would appear that at that date all 
below ‘Terra del Fuego and the Cape of Good 
Hope and Australia was a terra incognita. It 
singular to find, however, that both the north-west 
and the north-east passages are both rudely drawn 
with Arctic islands and land to the north of America 
and Asia. ‘The speculative character of the map is 
still further shown by the position of Mexico, which 
was then believed to be somewhere in Virginia, 
while the whole of South America is conveniently 
divided into Brazil and Peru. The object of the 
map is to illustrate the magnetism of the earth, and 
the lines of magnetic force which Faraday after- 
wards investigated so fully are here to be seen issuing 
from a representation of the loadstone, At p. 79, 
Book I., there is also shown a diagram of a mag- 
netic declinometer. In the Ars Magnesia of Atha- 
nasius Kircher, published at Herbipoli in 1631, 
an account is given of the construction of the 
compass. Other treatises of Kircher un the mag- 
net were published at Rome in 1641, and at Cologne 
in 1643. In 1668 Vincentius Leotadus published a 
work called Magnetologia published at Lugdini ; 
and in 1690 appeared the Vagnetologia Curiosa ot 
J.C. H. (M.D.) at Mayntz. 

Coming to the eighteenth century we find that 
books on electricity and magnetism began to multi 
ply. ‘The University of Louvain exhibits some 
interesting manuscripts of the course of studies 
given at that school in 1738, 1740, and 1744, 
together with tracts on the magnet, and tracts on 
electricity, dated 1768 and 1777. ‘The 1744 tract 
on the magnet is illustrated by diagrams which 
show the lines of force round a loadstone very fairly, 
and the positions of the magnetic needle when 
brought under their directive influence, ‘The well 
known lecture experiments still employed at our 
colleges to demonstrate the attractive and repulsive 
effects of natural and artificial magnets are also 
clearly explained here, Similarly in a tract on elec- 
tricity, dated 1795, we find the ordinary frictional 
electrical experiments with pith balls, whirling 
points, and bells very creditably illustrated, 

‘There are also exhibited various works by Louis, 
Faure, Tallabert, Winckler, Waitz, Semeyns, Bauer, 
Beccaria, and others whose names are quite un- 
known to the electrician of to-day (if we except 
Faure and Seymens, who have living namesakes in 
the invention of the accumulator and the dis- 
tinguished brothers Siemens). It would occupy too 
much space to notice each of these in turn; but we 
must not omit the Essai sur U Electricité des Corps 
of the Abbé Nollet, published at Paris in 1765. 
The frontispiece of this work represents a lady 
gracefully engaged in drawing sparks from the 
nose of an electrified person suspended from the 
ceiling of the room. On late III. there is an 
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illustration of the transmission of electric’ power 
along an insulated conductor. yey 

Before leaving the subject of historical books on 
electricity and magnetism we desire to draw attention 
to the excellent Bibliografia Italiana di Elettricita 
¢ Magnetismo, compiled by MM. Rossetti and Can- 
toniat the instigation of the Italian Minister of Agri- 
culture, Industry, and Commerce, on the occasion of 
the International Exposition of Electricity at Paris, 
This volume, which is published by M. Saccheto, of 
Padua, is a catalogue of all the known Italian works 
on the subject, and is therefore a valuable contribu- 
tion to its history. ‘The Ronalds Catalogue only 
extends to the end of 1873, but the Italian one brings 
us up to date as far as Italy is concerned. With 
regard to other lists in existence, the catalogue of 
scientific papers compiled by the Royal Society only 
comprises the period between 1800 and 1873; the 
Biograpisch- Literarisches Handiirterbuch of Verr 
J. Poggendorff stops at 1863, whilst the ortschritte 
der Physik: includes from 1845 to 1876. As for the 
Bibliograjia itself, the titles of the works are given 
under the names of the authors, which are arranged 
in alphabetical order ; the type is clear and large, 
and paper good, The student of electricity will 
find many books mentioned here which are not in 
the Ronalds Catalogue, and he will probably be 
surprised to see how much has been done by 
Italians towards the development of that important 
science. 





NOTES. 
ELectric Conpucrivity OF Morst Air. 

Some electricians have held that humid air acts 
as a conductor of clectricity ; and others, notably 
the Count du Moncel and M. Gaugain, have main- 
tained that it not. Recent experiments of 
M. Marangoni support the latter theory very 
decidedly, for he finds that a Leyden jar heated so 
as to prevent condensation of moisture on its glass 
walls and thus arrest surface conduction, gives a 
long spark as in thedriest air. When, however, the 
precaution of heating the walls of the jar is not 
taken, the moisture condenses on the latter, and 
forming a thin film of water, causes a silent dis- 
charge which might be mistaken for a slow dis 
charge through the conducting air. It follows from 
these experiments that the loss of electricity on 
telegraph lines is wholly due to surface conduction 
over the wet and dirty insulators or leakage along 
entangled threads and branches of trees at particular 
points, and not to a general discharge into the 
saturated air. 


does 


Tue Inpustriat E_ecrricaL Union, 

The work of the Industrial Electrical Union 
was brought to a close on Thursday the 20th inst., 
after a series of brilliant séances, in which nearly 
all subjects referring to practical electricity were 
brought under consideration—the electric light, the 
transmission of force, the production of currents, 
telegraphy, electro-metallurgy, &c. Want of 
has prevented us from reproducing a 
report of the various meetings which have taken 
place, but we shall make frequent reference to 
them, when in the course of our articles on the 
Exhibition we touch on the different subjects 
referred to. Before separating, the members of 
the Union appointed a permanent commission to 
watch over the general interests of electrical 
industry, especially as regards municipalities and 
large societies, such as insurance companies, and to 
secure official sanction in different localities for 
the distribution of electrical force either for light- 
ing or motive power. This commission is com- 
posed of the committee of the Union, and of the 
committee of the Electrical Syndicate, and to their 
number several members have been added—MM. 
Denayrouze, Chretien, Cabanellas, Delahaye, and 
Vivarez. We believe that the efforts of this 
influential commission will not be confined to France, 
and that an international league for the develop- 
ment of practical electricity will be one of the 
great results of the Paris Electrical Exhibition. 
Nortu-EastErn WAREMOUSE ACCOMMODATION, 

The North-Eastern Railway Company is com- 
pleting two sets of warehouses at two of its ports 
that do it credit. For along period the warehouse 
accommodation at these ports has been deficient, 
and the company has the repute of being very tardy 
in meeting the needs of its district. At Tyne Dock 
and at West Hartlepool the twin warehouses that 
have been built are creditable additions. They are 
more especially designed for grain storage. Built 
of brick with stone facings, they occupy a large 
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area on the quay side, and are capable of storing 
probably 60,000 quarters of grain, whilst there isin 
addition to the upper floors thus allotted, a base- 
ment excellently fitted for the receipt and despatch 
of grain and allied goods, and a cellarage exceedingly 
well arranged and complete. In the basement there 
are placed a score of cranes, and these with the 
windlasses are all wrought by hydraulic machinery 
from the works of Sir W. Armstrong and Co., of 
Newcastle-on-Tyne. Above, there will be ele- 
vators to dispose of corn, and the fitting of the 
warehouses throughout is far in advance of any 
that the North-Eastern Railway has hitherto 
possessed. The cost of each has been stated at 
about 35,000/. ; and it is probable that the money 
is exceedingly well spent, for the company has 
hitherto been charged with neglecting the ports 
it has acquired. The entrance of the two 
ports of the Tyne and of West Hartlepool into 
the American trades has very materially added to 
the traffic to and from them, and to the wants for 
storage and sidings. It is to railways one of the 
most profitable forms of trade, for it brings large 
quantities of goods on the line often for long dis- 
tances—hence the policy of fostering it. The 
Lancashire and Yorkshire Railway Company is 
erecting a magnificent warehouse at Fleetwood, and 
the attempts of other companies to enlarge their 
accommodation at their ports show that they 
appreciate the value of the trade thus brought on 
the lines. For certain kinds of traffic deep docks 
and full facilities at seaports are absolutely neces- 
sary, and the companies desiring those will have to 
enlarge their provision. 


Tue New Pier av Limassor, Cyprvs. 

The pier at Limassol, which was opened to 
public traffic by Hl. E. Sir R. Biddulph, the High 
Commissioner, on Thursday, the 6th inst., is the 
most important work which has been completed 
since the British occupation of Cyprus. The pier 
is 600 ft. in length and 20 ft. wide, with a T end 
60 ft. long and also 20ft. wide. The roadway is 
supported on wrought-iron piles or columns from 
4} in. to 6 in, in diameter ; these piles being 
securely screwed into the ground. At the end of 
the pier there is a depth of 20 ft. of water, which 
is sufficient to allow the steamers now carrying the 
mails to come alongside and land passengers and 
cargo in fine weather. Coasting vessels and lighters 
can either lie alongside the T end or the sides of 
the pier. The iron piles are spaced 10 ft. apart. 
The deep water portion is very stiffly braced with 
diagonal T-iron tie bars, and the outer face of the 
T end is provided with a wave screen, and timber 
fenders are fixed for the protection of vessels 
lying alongside. There are two commodious stairs 
protected by the wave screen, which will serve as 
boat landings. The roadway is formed of creosoted 
timber and is protected on one side by a galvanised 
iron handrail. On the end of the pier is fixed a 
powerful crane for discharging goods from the 
ship's hold into railway trucks and rice rersd. A 
double line of railway runs the whole length of 
the pier for the transit of merchandise to and from 
the quay and customs warehouse. The first pile of 
the pier was screwed down on the 31st of March 
last, and the last on the 26th of July, sothat it will 
be seen that the total of 198 piles were fixed in 101 
working days, a rate of progress which could hardly 
be surpassed, especially in a country where no similar 
undertaking had previously been attempted, and 
where labour had to be organised and educated to the 
work. It may be interesting to add that so far as pos- 
sible convict labour has been utilised, and although 
at first it was comparatively valueless, by a judicious 
system of rewarding industry and good conduct, 
the prisoners have latterly worked as well and 
willingly as free labourers. Besides the pier there 
have also been constructed a quay wall nearly 100 
yards in length, which forms a protection to the 
Konak (Government offices and law courts) and 
custom house, both in an advanced stage of con- 
struction. These buildings will be an ornament 
to the town, and examples of solid and durable 
construction. They are built of calcareous sand- 
stone, nearly white in colour, similar in texture 
but considerably harder than Caen stone, obtained 
from the Government quarries of Agia Phyla, 
about four miles from the town. The inception 
of these improvements is due to His Excellency 
Sir Robert Biddulph, R.A., K.C.M.G., C.B., the 
High Commissioner. They have been designed 
and carried out by Mr. Samuel Brown, M. Inst. 
C.E., chief engineer to the Government of 





Cyprus, under the able and energetic superin- 
tendence of Mr. James Cunningham. The iron- 
work, &c., for the pier was supplied by Messrs. 
Cochrane and Co., of Dudley, to whom it is due to 
add that both materials and workmanship have 
proved of excellent quality. The same well-known 
firm have also recently contracted for the supply 
of the material for a similar pier for Larnaca. 


A REMARKABLE ARCTIC VOYAGE. 

From a statement published in Lloyd’s List it 
appears that, during the past summer, Captain 
Adams, of the steam whaler Arctic, in his search for 
whales, not only succeeded in reaching Melville 
Bay, the usual limits of a whaling voyage to Baffin’s 
Bay, but passed through Lancaster Sound, entered 
Wellington Channel as far as the water has been 
penetrated by any expedition, turned back and 
steamed up Barrow Strait, then took a course 
down Peel Sound, and reached within a few miles 
of the spot where the Erebus and Terror were lost. 
Retracing his path he visited Beechy Island, thence 
steamed down Prince Regent Inlet, and got as far 
south as Cape Nordenskiold on the west side and 
within fifteen miles of Fury and Hecla Strait on 
the east side of the Gulf of Boothia. It was only 
in this gulf that he met with success in getting 
whales, and that was not much. Presuming that 
the course is described without exaggeration, 
though no mention is made of Queen’s Channel or 
Franklin Strait, it is undoubtedly the most extra- 
ordinary voyage that has ever been performed in 
the Polar Regions, vid Davis Strait, in one season. 
Having the advantage of the experience of his 
predecessors, knowing where to go, and _ the 
probable difficulties from the ice, yet to have 
accomplished so much in one season proves him 
one of the most daring and skilful of Arctic 
navigators. It isin a sense no small triumph for 
;engineering, for without the power of steam no 
| ship could have done so much in so short a 
time. Captain Adams has given previous proofs of 
his enterprise. It was with him that Captain 
Markham, R.N., made his ‘* Whaling Veyage in the 
Arctic Regions,” during which the Arctic rescued a 
portion of the ill-fated Polaris expedition. Wel- 
lington Channel and Queen’s Channel have been 
navigated as far at Northumberland Sound by 
H.M.S. Assistance and Pioneer, under Sir E. 
Belcher, in 1852-3, who wrote a most lugubrious 
account of the expedition, under the absurdly 
stupid title, “ The last of the Arctic Voyages.” He 
will be for ever memorable for having left his 
entire squadron in these frozen seas of North 
America, bringing home his crews in transports 
from Beechey Island. Barrow Strait was_ first 
navigated by Sir. E, Parry, who in 1819, with H.M.S. 
Hecla and Griper, reached the western end of 
Melville Island. Sir H. Kellett in 1852-3, with 
H.M.S. Resolute and Intrepid accomplished nearly 
as much. Peel Sound and Franklin Strait we 
know were navigated by Sir John Franklin, in 
1846, with H.M.S. Erebus and Terror, since which 
time only the Pandora, commanded by Sir Allen 
Young in 1876, has navigated Peel Sound, and that 
only as far as Bellot Strait. It is to be hoped that 
an authentic account of Captain Adams’s recent 
voyage will be published. 

Tue Societe Joun CockKERILt. 

We have before us the official report of the past 
year’s working of this company, which will be pre- 
sented to the shareholders at the general meeting 
on the 26th inst., by the managing director, M. E. 
Ladoine. The report embraces the twelve months 
from July 1, 1880, to June 30, 1881. The total net 
profit (after deducting various amounts for repairs 
and renewal of plant, sinking and reserve fund, 
&¢.) is 1,299,208 frances, out of which it is proposed 
to pay a dividend of 50 francs per share. This 
sum would have been considerably larger, had it 
not been for the floods in the latter part of last 
year. Amongst the details of the working in the 
various branches of this enormous establishment are 
the following: The three blast furnaces produced 
40,738 tons of pig, of which 23,498 tons were 
Bessemer. Owing to the lower prices the profit 
from this department was only 40) percent. of that 
of the preceding year. The foundries show a good 
profit, with every prospect of an improvement during 
the current year, the orders being from 25 to 30 per 
cent. more than at any period during the past 
fifteen years. The profits on the iron works are 
30 per cent. less than those shown in the last 
report, but since the commencement of the present 
financial year the increase of price and the larger 
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demand give reason to hope that in the next 
report they will yield an extremely favourable 
return. The steel works contributed a much 
larger proportion of profit than during 187‘)-80, 
notwithstanding the serious loss and inconvenience 
caused by the floods. This necessitated the pur- 
chase of a large quantity of English hematite pig, 
naturally at a higher price than that at whie th it 
would have been produced from the company’s own 
furnaces. It is stated that at the present time the 
works are supplying the ated, of their own 
requirements. Rails have been supplied to Holland, 
Roumania, Italy, and Portugal, in addition to home 
demands, at satisfactory prices, whilst tyres, springs, 
&e., have been in fair demand at remunerative 
rates. The orders in hand are much larger than 
last year, the works being engaged for rails up to 
April, for tyres, springs, &c., until January, and for 
bars for several months in advance. The prices of 
all these orders will leave a fair profit. It has been 
decided not to adopt the dephosphorisation process, 
which appears to the directors not satisfactorily 
adapted to rail-making. The forgings turned out 
show an increase of 116 tons over the preceding 

year. The profit from this department is 60 per 
cent. higher, and it is fully engaged up to the end 
of next June. The boiler-shops contributed 34 per 
cent. more tothe balance than in 1879-80, and have 
orders in hand which will fully occupy them until 
the end of the present financial year. The ship- 
building yard turned out two steamboats for the 
company’s own use for the transport of iron ore, 
three steamers for Russia, two tugs for the port of 


Antwerp, and three paddle-boats for the Amoor. 
The working of this department shows a favour- 
able result, and it is expected that the dry dock 


which the directors have decided to construct will 
still further improve it. The company had five 
steamers employed in conveying ore for its own 
use from Bilbao and Algeria to Antwerp. Their 
estimated value is 1,958,600 francs ; and although 
two of them were only working during part of the 
period, they have contributed 495,000 francs to the 
balance in favour of the shareholders. This 
favourable result has induced the directors to com- 
mence the construction of a sixth vessel, which is 


to be completed at the beginning of next year. 
The total value of the orders on the books on 
June 30 was 11,340,000 francs, but this had 
increased on September 25 to 16,964,000 francs. 


The number of men employed amounted on Sep- 
tember 17 to 9859, and the total sum paid in wages 
during the year was 8,426,060 francs. The main- 
tenance of the infirmary, dispensary, and orphanage, 
cost 41,186 francs. The newly-established gun 
factory is mentioned, but no details are given 
beyond those which have already been reported. 
The decision of the Government upon the merits 
of the guns turned out has not yet been received. 
Considering the immense difficulties and extra out- 


lay necessitated by last year’s floods (the actual 
loss is estimated at over 500,000 francs) the year’s 
working is considered satisfactory, whilst the 


directors consider themselves justified in expressing 
the belief that the current year will place them in a 
position to report a much larger profiit in 1882. 








NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market. — There was no market last 
Thursday, that being the day set apart for the celebration 
of the Autumn Sacramental Fast in the Glasgow district. 
The market showed a farther weakness on the fol lowing 
day, and a desire to realise combined with a want of demand. 
The recent “‘spurt’’ having evidently slackened, prices fell 
9d. per ton from Wednesday’s close, making a decline of 
2s. 3d. per ton over the week. In the forenoon business 
was done at from 50s. 7d. to 50s. cash, and from 50s. 9d. 
to 50s. 3d. one month, the market closing rather buyers at 
50s. cash and 50s. 3d. one month. From 50s. to 49s. 10d, 
Ce sh, and from 50s. 3d. to 50s. one month were the quota- 
tions in the afternoon. The market closed rather buyers 
at 49s. 104d. cash and 50s. 14d. one month. Monday’s 
warrant market was very flat at the opening, and the cash 
prices declined from 493° 9d. to 49s. 3d., the latter being 
7d. below the closing quotation on Friday afternoon. In 
the course of the afternoon, however, when some buying 
orders were announced, there was a rally, and; the 
close was somewhat better than the opening in the morning. 
There were transactions in the course of the forenoon at 
from 49s. 9d. down to 49s. 3d. cash, and from 50s. down to 
49s. 6d. one m —~ the close being firmer, buyers offering 


$93. 8d. cash and 49s. 1ld. one month, and sellers 
asking one a more per ton. Business was done 
during the afternoon at 49s. 8d. to 50s. cash, also at 


i9 3d. one month, and at the close there were 
104d. cash and 5s. 14d. one month, and 
There was a firmer market yesterday, 
The comparatively 


3. lld. to 50s. 
sellers asking 40s. 
buyers very near. 
anda fair amount of business was done, 


low prices that prevailed on Monday and on Tuesday 
forenoon brought in buyers, and there was in consequence 
a sharp rally in the afternoon, but the highest rates were 
not maintained ; prices, however, closed at an advance of 
7d. per ton over those of the previous day. Business was 
done in the course of ~ forenoon at 50s. = _ 9}d., and 
up to 50s. 3d. cash and 50s. 5d. one month, the ¢ lose being 
| sellers at 50s. 3d. cash and 50s. 5d. one moo and buyers 
offering 1d. per ton less. The quotations in the afterneon 
ranged from 50s. 6d. to 50s. 4$d. cash, and from 50s, 8d. 
to 50s. 7}d. one month, and at the close there were buyers 
at 50s 5d. cash and 50s. 7$d. one month, and sellers 
wanting $d. more. There was a fair amount of business 
done to-day, though mainly in warrants. Little change in 
prices took place. In the forenoon there were transactions 
at 50s. 6d. to 50s. Sid. cash, and at 50s. Sd. up to 50s. 11d. 
one month, the close being buyers at 5s. 6d. cash and 
50s. 9d. one month, and sellers asking 1d. more per ton. 
Up to 50s. 8d. cash ‘and 50s. 10}d. one month was paid in 
the afternoon, and buyers at the close were offering rather 
under those rates, but s ‘llers were pretty firm. There 
was a decidedly drooping tendency in the market for several | 
days, coupled with a considerable decline in prices, the | 
fallin price of makers’ iron ranging from ls. to 1s. 6d 
per ton. It would seem now that many of the weak holders 
have been cleared out, and in consequence it may con- | 
fidently be expected that the market will for a time have 
a steadier tendency, seeing that it has reached what 
may be regarded as healthier prices. On the part of 
makers, however, there is still a disposition to sell, but 
they do not seem to be so pressing as they were when the | 
higher prices were prevailing. There is reported a strong 
and spreading volume of business. It is not to the British 
markets that the demand is limited, but it is likewise felt 
on the Continent, accounts coming to hand from all the 
leading Continental iron centres of increased prices and 
an abundance of orders. On all hands there are indi- 
cations rom the reports both from the Continent and the 
United States, as well as from the amount of business 
doing in this country, that the iron industries have entered 
upon a period of good trade at a time when the range of 
prices is perhaps not too high. The stock of warrants 
was increased last week by about 3500 tons, making an 
increase of about 11,000 tons on the three weeks of the 
present month, notwithstanding the reduction in the 
number of blast furnaces—in actual operation—now still 
at 105. Yesterday afternoon the stock with Messrs. 
Connal and Co. stood at 605,091 tons. Last week’s ship- 
ments of pig iron from ail Scotch ports amounted to 12,451 
tons, as compared with 9905 tons in the corresponding 
week of last year. ‘The largest shipments were made to 
Germany, the United States, Canada, France, and Rassia. 


The Highland and Agricultural Society—Trial of 
Potato Diggers and Manure Distributors. - The competi- 
tion for the prizes offered by the Highland Society for 
these machines was concluded last Wednesday, at Stirling, | 
and after a very exhaustive trial, the judges agreed to 
recommend to the directors that the following awards 
should be made: Potato diggers, 1st prize (15/.), D. 
Allan and Sons, Culthill, Dunkeld; 2nd prize (10/.), 
William Dewar, Strathmartine, Dundee ; 3rd prize (5/ ), 














John Wallace and Sons, 7, Graham-square, Glasgow. 
Manure distributors, Is t prize not awarded; 2nd prize 
ve .), Benjamin Reid and Co., Bon Accord Works, 


Aberdeen; 3rd prize (5/.), Shaw and Williamson, 130, 


Pleasance, Edinburgh. 

Institution of Engineers and Ship Huilders in Scotland. 
—The opening meeting of the twenty-fifth session of this 
Institution was held last night. Mr. J. L Jamieson, 
President, occupied the chair, and delivered a ve ry inte- 
resting and comprehensive address by way of inangurating 
the proceedings. Thereafter, he presented the gold medal 
of the Institution to Mr. John Thomson, engineer, Glas- 
gow, for his paper ‘‘On the St. Petersburg Water 
Works,’’ read in session 1879-80. Very interesting discus- 
sions followed on papers read at the concluding meeting 
of last session on “ Pistons: with a Description of a 
New Piston, designed by Mr. William Rowan, Belfast ;’’ 
and ‘*On Wilson’s Gas Producer for Firing Furnaces.” 
There was a large attendance of members, and six new 
members and graduates were elected. 

Important Railway Arbitration Case.—An important 
arbitration case was concluded last week in Glasgow, which 
had been in progress for a number of days between Mr. 
John Mackay, railway contractor, and the Caledonian Rail- 
way Company. It related to the construction, in the years 
1876 to 1880, of the new main line of the C aledonian R ail- 

way Company, from Carfin Junction to Law Junction, 1 
distance of about 5} miles. The original contract was for 
about 115,000/., but the plans were altered, and there were 
supplementary contracts or agreements. Eventually the 
amount of the claim was 175,237/. 133, less 132,270l. 
received from the company. In their answers the com- 
pany made it out that they had overpaid the contractor 
fully 20001. ; but they lodged a tender of 65001. Many 
experts and professional witnesses were examined, and 
counsel from Edinburgh were engaged, one of them ‘bein g 
the Lord Advocate. It now remains with Mr.Strain, C. E., - 
Glasgow, arbiter for the Caledonian Railway Company 
under the contract, to consider the case and issue notes of 
his proposed findings. Much interest has been excited by 
the case. 

The Coal Trade.—A considerable number of colliery 
firms have already conceded to their miners an advance 
of wages to the extent of 6d. per day, all of them in 
Lanarkshire. Many others, both in Lanarkshire an 
Ayrshire, and probably in Fife and Clackmannan, will do 
likewise on the Ist of the ensuing month. Rarely has it 
happened that a general rise of wages has come about in 
such a quiet way, and with so little agitation on the part 
of the miners. 
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THE LOSS OF THE “TEUTON.” 
To THE EDITOR OF ENGINEERING. 

Srr,—I have read with great interest your notice of the 
loss of the Teuton, and the letter signed W. Aisbitt bear. 
ing on the same subject, and crave permission to trespass on 
your valuable space with a few further words on the matter. 
I think all persons familiar with the usual construction 
of water-tight bulkheads must be convinced of their unfit- 
ness for the work required of them in such a case as that 
of the Teuton, although built in accordance with Lloyd’s 
rules. The rigid supervision alluded to by you as being 
exercised by “L loyd’s surveyors is necessarily directed 
chiefly to the making of them water-tight ; the system of 
construction and scantling being provided for by rule 
But the absolute tightness of a bulkhead is, I believe, of 
minor importance in case of holds being filled with water. 
The chief thing required is a rigid partition that will not 
bulge with pressure ; in the case of the Teuton the pressure 
would be increased by the rolling and pitching of the = 
Mr. Aisbitt’s suggestion - extra strength would be 
great improvement, and indeed is at present adopted with 
deep ballast tank bulkheads, but if applied to all the 
bulkheads ina ship would increase their cost considerably 

I would suggest as an amendment to his proposal that 
and boiler bulkheads might be made without 
great outlay much more efficient by substituting iron for 
the wood linings usually fitted to them, the lining and 
main bulkhead being connected, say, at every vertical 
stiffener with web pl: ites. This would probably take up a 
little more room than the wood lining, which is frequently 
about 12in., but the space could be utilised for access to 
suctions, casings to pumps, valves, &c., all which have to 
be provided in any case. 


“Is it not possible that with such an arrangement 
Registries would sanction a reduction in scantling of 
parts in question 

[ am, Sir, your obedient servant, 
October 24, 1881. F, 
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“HE AT ING G AS. 
To THE EDIroR OF ENGINEERING. 

S1tr,—There must be some error in Mr. Dowson’s letter 
when he says that the calorific power of generator gas is 
3.5 times less than London coal gas, and at the same tin 
rates the former at — and the latter at 4620—a ratio 
as different from 1 ; 

1 do not know whi ut ‘Me. Dowson means 
power. If he means the number of English he 
pound of the combustible, 4629 does not represent 
value of London gas. According to Mr. Harcourt, 1 lb of 
London gas measures 3U cubic feet, and each cubic foot 
produces by its combustion 756 units. One pound ther 
fore generates 22,680 heat units instead of 4629. 

I have seen the analysis of generator gas produced by a 
process similar to Mr. Dowson’s, and the calorific power 
calculated in the usual way was only one-fifth of that of 
London gas, an estimate which, | believe, was corroborated 
by its efficiency in producing motive power by a gas engine. 
remain, Xc., 

Denny LANE. 


by calorific 
at units in a 


Cork, October 24, 1881. 
FAURE A ACC U MU LATING BATTERY. 
To THE Epiror oF ENGINEERING. 
Srr,—In your issue of the 21st inst., and in the article 
on the “ Electric Lighting of the Gri und Opera at Par 


THE 


you state that ‘‘ there was an apology for a light being 
produced by the Marim lamps,” and further: ‘ This 
was not, however, the Maxim system, for no Maxim 


machines were running, the light being produced by a very 
insufficient number of Faure’s accu Now, Sir, 
as a matter of fact, nota single Faure’s accumulator was 
used at the Grand Opera, and, moreover, we positively 
declined to supply them to the representatives of Mr 

Maxim in Paris for the purpose in question. Our principal 
motive for refusing to co-operate in the trials at the Grand 
Opera was the conviction we entertained beforehand that 
it would not, from its peculiar organisation, tend in a 
satisfactory way to solve the problem of electric lighting in 
theatres. We request you will give prominence to tl 
letter, as from the nature of your correspondent’s remarks, 
if left uncontradicted, the public might infer that th: 
failure of the Paris experiment was due to the presence of 
Faure’s accumulator, whereas in reality it was due to its 
absence. 


ulators. 


us 


I remain, Sir, yours obediently, 
F. J. RicARDE-SEAVEK. 
446, Strand, London, W.C., October 27, 1881. 
We willingly afford space to the above letter, although 
we do not think any one reading the article referred to 
would place the same construction on it our corre- 
spondent.—Ep. E 


as 


THORNCLIFFE Co LIERIES AND IRoN Wor Ks.— These 
extensive collieries and iron works which for half a century 
have been in the possession of the Newton and Chambers 
families, are about to be turned into a limited liability com- 
pany. ‘The capital is fixed at 650,000/. in 32,500 shares of 
201. Thomas Chamber Newton, of Staindvop Lodge, is 
the chairman of the new company, and on the bourd of 
directors, consisting of eleven, there are the Earl of Thorn- 
cliffe and the Right Hon. J. W. Fitzwilliam, M.P. The 
business is one of the most extensive in Eng! and and was 
founded in 1793. Amongst the pits owned by the com- 
capable of turning out 
800,000 tons per annum. The coalfield as yet unworked 
by this company consists of 5421 acres, and contains about 
27,000,000 tons. ‘The iron works are extensive and 
thoroughly equipped. 
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APPLICATIONS FOR PATENTS DURING THE WEEK ENDING | 


the Names, &c., 


Nos. 
- 
238, 
rt a 
4531 
4532 
533 


4534 


4578 
579 


| Brewer. 


“ENGINEERING” ILLUSTRATED PATENT RECORD. 


CompiLep By W. LLOYD WISE. 





! 


OCTOBER 24, 1881. 
In the Cases of Inventions communicated from Abroad Oct. 19 19 





AMES, &c., 
OF APPLICANTS. 


M. A. Dearden, 


Balby. 
Dixon. Awnig 


nilita 


Liver- 


Bonneville. C 
R. R. Gibbs, 
J. Molle user, Cologne. 
Cc Han 
over. 


Lake. 


Paulmann, 


8. a and J. W. 
herd, M 


au- 








E. Turpin, Paris. 


G. Hill, Liverpool. 


Cromptot 





Jensen. / ’ 

M. H. Pear Leeds, 

Hagen, Sria naz in. 

Justice. Bastet, 

J. A. Hornby, Menai 
Bridge 

Thompson. Trans 

(ting Dynamo- 

meter ¢ pany 

F. oy ewton, Taun- 

8. Fu x, , Ne w Wortley 
Lee 

J.B yd Kinnear Lon- 
duu. 


J. H. Kitson, Leeds, 
Haddan. Miles, 


Haddan. Miirer, 
M. Farley and J, 
H ud, Torquay. 
W. A Maia, dSouth- 


wark 
J. McCulloch and J. 
H. and J. M. Hol- 
mau, Camborne. 
H. Skerrett, Birming- 
ham. 
. Kope 


A. Wil 


r, London. 
lkinson, London 
Edison, 

R. Moore, Fulbourn, 
and J. W. Lee, Cam- 


bridge. 
Lake. J/olmes. 


| 
8. Fox, New Wortley, 


Leeds. 
mt New Wortley, 


Brewer. Edison. 

Tenser — 

vensen. Coun de 
Montblanc and Gau- 
lard, 

Barlow. Lonholdt. 

Newton. Colts’ Patent 
Firearms Manufac 
turing ¢ ‘Os 


Attaching valances, 


| Lifeboats, and oars for same or 


of the Communicators are given in| 
lialics after the Applicants’ Names. 


ABBREVIATED TITLES, &c. 


&c., to bed- 
steads, &c 
Production of colouring matters, 
and use of same for dyeing and 
printing. 
Manufacturing confiture preserves. 
(Complete specification), 
Electric lamps. 


Apparatus for rinsing bottles and 
glasses. 
Distilling apparatus. 


Hot-blast apparatus for metallurgi- 
_ cal operations. 
Feeding water to steam boilers, &c 


Ma e for decorticating ramie and 
othe er vegetable fibres. 


Mauufacture of tyres for wheels. 


Filter presses. 

Generation, collection, and distri- 
ition of electro-magnetic cur- 
reuts, and apparatus employed 
therein, 

Velocipedes. 


Boots and shoes. 

Manufacture, 
anhydride, 
for. (C 


&c., of hyponitric 
and apparatus there- 
muplete specification), 
steam boilers. 
team boilers. 


mm 


Water-tight sliding doors for bulk- 
heads, &c. 

Velocipedes. 

Filing and cutting metals, 


Ste am generators. 
Waier-closets. 


Dyn imo 


Meth 


or magneto-electric ma- 
nes 
i and means for charging and 


ondary batteries. 
& Machines 


ng se 






Projuction and application of ozo- 
nised oxygen. 

Self-lubricating axle bearings and 
devices. 

Water-closets. 





wi re a gre at redu ction of 

is required from the driving st raft 

to other parts of the machinery. 
Generating and utilising electricity. 


team boilers. 


Des 
of sewage, separating the solid 
matter, and obtaining ammonia 

Sawing rails or other bars. 

Holders or receptacles. 
specification). 

Sawing machinery. 

Supplying buildings with water. 


(Complete 


Open firegrates. 


Machine for drilling rocks, &c. 


Cphtaing door chains with locks, 

Filtering or drying sugar, yeast 

Hat helmets and coverings for the 
ea 


Measurement of electricity in dis- || 


tribution systems, 
Self-feeders and guards for thrash 
ing machines, 


other boats. 
tton), 


(Complete specifica 


tubes, rmngs, &, 
hammering, &c. 

Testing the strength of boiler tubes, 
&c., against a collapsing strain. 

Meters for measuring electric cur-| 
rents, 

Treatment of iron for the removal 
of phosphorus, sulphur, and aaa 
metallo.ds. 

Self-feeding, base - burning, air-| 
heating, and ventilating stoves, 

Breech- loading firearms. 


for welding, 


Oc 








Nos. 
and 


Dates. 


4580 
4581 


4582 


4583 


0 


DO 


458 
4585 
4586 


587 
4588 


4589 
4590 


4596 
4597 


4598 
4599 
4600 
4601 
4602 


4603 


Oct. 2 


4504 
4605 
4606 
4607 
4608 
4609 
4610 
4611 
4612 
4613 
4014 


4615 
4616 


4620 
4621 


ag9 


stroying the putrescible matter | Oct. 22 


4623 
4624 
4625 


4632 
4633 


| 4634 
Heating and adjusting metallic | 


4635 


4636 


4637 
4638 
4639 


| Boult. 


NAMES, &c. 
OF APPLICAN®S. 


J. 8chwartz, London. 
W.H. Steil, Battersea. 
Clark. Le Changy, 


T. F. Scott, New Cross, 
and A.J. Campion, 
London, 

~ H. Bennett, 


on. 

L. Gye, London. 

J. A. and J. Hopkin- 
son, Hudderstield. 

J. Dowling, London. 

Pieper. Lrben. 


L. Benier & A. Lamart. 
Beaumetz. France. 
Wirth. schast 
des Emser Blei-und 
Silverwerks. 
Haddan. Dessaigne. 
A. Millar, Glasgow. 


Lon- 


Gesel 


A. Besser, Vi enna. 

Beck. Cane 

J. G. & nillingworth, 
London. 

J. - sa Kidder- 


WwW W. De! la Rue, Lon- 
don. 

Pitt. Finck, 

J. H. Cox, Matlock. 

G. Singer, Coventry. 

J. W. Savage. London. 

Newton. Co/ts’ Patent 
Firearms Manufac- 
turing Company. 

T. E. Clarke, Mine- 
head 

E. Foden, Sandbach. 


J. Tinker, J. Shenton, 
G. Tinker, and k. 
Shenton, Hyde. 

J.C. Marullier, Nice. 

H. F. Joel, London. 

W. Watson. Leeds. 

J. Court, London. 

J. Mathisen, Chris- 
tiania, Norway. 

Schmiers. 


Sc/ 2 
AchmtLETrS, 


Werner, and Stein 
Bchmi rs. Achmiers, 
‘erner, and Stein, 


w. yp eel Saltaire. 
J. A. London, London. 


L. Dee, London. 

M. &. G. Finch- 
Hatton, Haver- 
holme Priory, and 
R. Thorpe, Evedon. 

Clark. sSveridan. 


G. Nobes, London. 


E. A. Pontifex and R. 
Gunning, London. 
H. T. Dawson, London 
Wirth. Adt. Adt, Adt, 

and Adt, 
Eiwards. 
G. W. W. Edwards, 
Wolverhamptoa. 
C. 8. Mair, Glasgow. 
G. W be ~~ San 


Franc 
C.J. Apeleby, London. 


J. Bidder and M. J. 
Rowley, London. 


A. Wilkinson, London 


Ressler, 


J. G. Stidder, London. 


FP. 6. 
Coloz 
H. Mouse ail Gloucester, 
and 0. Lythgoe, 

Manchester. 
J.8. Sellon, London. 
R. B. U. H.J. Duncan, 
Leicester. 
Clark. Gi/man, 


F. M. Lyte, London. 


Guillename, 


Clark. La 
Anonyme de I’ Impri- 
merie Marseiliaise, 

Villebonnet, 


F, H. Smith, London. 


T. B. Giffen and J. 
Dold, Glasgow. 





Société | 














| Nos. | 
ABBREVIATED TITLES, &o. | and 
Dates. 
i] 
|| Oct.22 

Sounding apparatus. 4640 

Belt-fasteners. 

Supplying electricity for lighting|| 4641 
purposes in railway and other || Oct. 24 
carriages and steamboats. | 4642 

Distribution of disinfectants in|) 4643 
pails, &c. H} 

4644 

Gasteosion of boxes and packing | 08 

Double: - barrel fowling- pieces, &c. | 

Stop-valves. || 4646 

4647 

Plaiting machines. 

Fleece-dividers for carding ma-|| 4648 
chines. 4649 

Gas engines, || 4650 

| 
Chimney flues. || 4651 
|| 4652 

Generating electr:city. }| 4653 

Apparatus for generating electricity || 4654 
and for the production of electro-|| 4655 


motive power. 
Apparatus for cleaning grits, &c. 
Hydraulic buffer brake for carriages. | | 
Sash fasteners. 


Washing bottles, 


Safety envelopes. 





No. 
Water-closets. 
Food for cattle, dogs, poultry, &. 1881 
Velocipedes. 3154 
Ornamenting glass. 3416 
Breechloading firearms. 


Firegrates. 





Finishing corn in thrashing ma- 
chines. 
Steam boilers. 


Manufacturing tea. 
Mazneto-electric machines. 

Gas engines 

Ventilating, heating, and cooling. 
Door locks. 


Steam presses. 


ion), 


(Complete specifica 





Steam presses for coloured printing.|| °‘-" 
(Complete specification), ie 
Looms for cut pile fabrics, "ae 
Treating peat. &c., as a substitute|| ._.. 
for straw in stables, &c., and for sates 
mauure. 34 


Fastener for belts, straps, &c. 
Apparatus for drying agricultural 
proiuce. 








Electric lamps. (Complete specifi a 

cation). 
Preventing the purloining of letters || ®*°# 
from letter- boxes. o7ne 
3756 


Filter presses. 


Cistern valves. 
Device as a reel for holding thread. | 





Handles for canes and umbrellas. 
Billiard marking boards. | 


a presses for baling hay, cotton, 

alr, @c. 

Steam boiler furnaces. 
specification), 

Apparatus for crushing and treat- 
ing auriferous and other ores. ere 

Shoes for horses and other animals || °/‘° 
to insure good foothold on slippery - 
roadways. 

Treating peat and turf for the pro- 
duction of railway sleepers. pav- 





(Complete 








Butcher. 








NAMES, &c., 
OF APPLICANTS. 


J. Parnall, Bristol, 


Lake. 


Boivin, 


J. Gresham, Salford. 


8. B. Goodwin and W. 


Barsby, Leicester. 


E. 8. Ni 
mingham. 
Morgan. 


C. M. Warner, Lambeth 
T. R. Oswald, South- 


ampton, 
Haddan. 


J. W. 


F. Lebacq, Bruxelles, 


Belgium. 
Lake. Parks, 


Bahan. 


orcombe, Bir- 


Vuillaumé 
Haddan. Jousseaume, 
Frost, London. 


H. P. Deane, Bath. 


G. G. Andre, Dorking. 
J. Hartley, Barrow- 


in-Furuess. 






































ABBREVIATED TITLES, &, 


Apparatus for roasting, grinding, 
and mixing, coffee, chicory, &. 
Targets, and electrical indicating 

apparatus therefor. 
Vacuum brake apparatus. 
mes and displaying boots, shoes, 


Cleaning brushes for toilet use. 


Cutting profiles in three, four, or 
more sided objects, &c, 

Bottles for aerated liquids. 

Twia screw ships. 


Tiles. 

Method of advertising. 

Manufacture of shirts, 
to false fronts. 

System of suspension for beds and 
seats to prevent sea-sickness. 

Ships’ sleeping berths. 

Wire fencing. 

Electric incandescent lamps. 

Rezenerative hot-blast stoves. 


applicable 


GRANTS OF PROVISIONAL PROTECTION F FUR B SIX MO! MONTHS, 
For Particulars, see Corresponding Numbers in Lists of 


Applications for Patents, 
L.—Announced October 21, 


Name. 


Brown. 
Vanlohe 
(Gay). 
Wilkiuson. 
Buys. 
Gough. 
Thow pson 
(Gottlieb), 
Thomas. 
Altman. 
Bogue and 
Le Moussu. 
Tasker. 
Dunkerley. 
Frowd. 
Wolff. 
Lake 
(Carmien). 
Glazebrook. 
Samson. 
De Pass 
(1mbs). 
Jarbour and 
Combe. 
Clark 
(Michaud), 
Balderston 
(Bonamy). 
Toy 
Loversidge. 
Oito, 


more and 
Atkinson 
Newbery and 
Bennet. 
Fox. 
sland. 
Clark 
Magne). 
Starley. 
Cuter and 
Chapman. 
Power. 
Gutensohn, 
Clark 
(Harris). 
Pitt 
( Woodford) 
Leggvtt. 
White and 
Asbury. 
Grube. 








3806 


3808 
BslV0 


3512 


5814 


3816 


3318 


3858 
3840 
3542 
odd 
4151 
4153 
4155 
4157 


4159 


4163 
4165 


4167 








Name. No. Name. 
1881 
Downing. 4169 | Stokes. 
Lake 4171 Parkes. 
(Strohm). 4173. Rummens. 
Siemens. 4175 Savage. 
Wolff. 4177 Wolff. 
Clark (Colla- | 4179 Beard. 
more and} 4181 Promis, 
Boyle). 4185 Enzyel 
Dove. (Renck). 
Oidham, 4187 Wigner and 
Rendall, Harland, 
Jensen 4189 Latham. 
(Edison). 4191 Cox. 
Boult 4193 | Gimingham, 
(Gleason), 4195 | Davidson. 
Abel (Ader). | 4197 | Miniere. 
Poidevin. 4199 Michel. 
Lake (John- | 4201 | Parnell, 
son and 4203 | Goudie. 
Johnson). 4205 | Milward. 
Dutton and 4209 Meyer 
Holding. ( frobeen). 
Melntyre. 4213 | Worrall. 
Mewburn 4215 | MeNary. 
(Post). 4217 Moore. 
Pearson. 4221 Morgan- 
Tubini. Brown 
Wetter (Schiarz). 
(Jennings), | 4223 Kirg. 
Merichenski.] 4225 Trippett and 


3rougham. Hallam, 
Lake (Haase | 4227 | Lyon. 

and Recker). 4229  Haddan 
Thompson (Fischer), 

( # jittaker).) 4231 Haddan 
Meclatyre. (Alingspor), 
Neil. 4237 Haddan (Ze 
Colwell. Mee). 
Tweedale, 4241 , Reddie 
Clark (Chesebrough) 

(Lanquetin).| 4243 Wigner and 
Thompson Dixon. 

(Cook) 4245 | Purdon. 
Hughes. 4247 Jackson and 
Simpson. Ballantyne. 
Hamilton& | 4253  MeMillan. 

Hamilton, | 4255 Watt. 
Morgan- 4259 | Smith. 

Brown 4261 | Hamit. 

(Boynton). | 4263 | Wainwright. 
Salamon, 4265 | Westmacott. 
De Pass 4269 | Cutlan. 

(Shaw and | 427 Lake (Maiko 

Childs), and Kabath) 

WwW alt rs. 
































ing blocks, Sanitary pipes, armour Il.—Announced Oc tober 
plates or slabs, cabinet work, and |} ———————————_ — 
for structural purposes. a - : . ° | » 
Gland stuffiug-boxes, also spindles || N° =a we | seme. No. Name. 
and rods for same. sins anion: | — 
1881 1881 | 1881 | 
Wire fences. 2741 | Gough. 4287 | Merichenski. | 4329 | Simon 
P 287 ey 24 -e | Vetterli). 
Vans for removing farn.ture, &o- | ei osm a te ome 
ae (Reid), | (Ericsson). (Starcke>. 

‘ : : $147 | Macvitie. 4299 | Wirth 4333 | Nobes. 
Construction of secondary batteries. || ¢ ' Wright. (Hannover | 433: | Kinipple. 
ues a apparatus for dis- 4037) Clark Gammi 4339 | Lazarus, 

engaging boats. : - (De Kabath ) | Kamm Co.} 4341 | Haddon. 
Composition to be used in carpentry 4051 | Settle. 301 | Des Voeux 4343 | Dutton. 
T re F a tallic 4079 | Edwards } (Roy). 4345 | Rigg. 
re a a Il (Leinbrock), | 4305 | Haddan 4347 | shepherd. 
compounds or residual products | 4119 | Ross. (Somzée). 4349 | Turner and 
containing allver, sae © eee | 4235 | Haddan 4307 | Grifliths, | McBride. 
part apes Mh cm poms nstemel | (Arentsen). | 4311 | Johnson 4351 | Simon 
P with ae ym ogden 2 i Versmann, (faure). | (Kohler). 
aste-Doard mate _ 1] Rastrick, 4313 | Stephens and >| Tatham. 
| Digby. Wilmer. | Stevens 
. | Jullien. Lloyd. Young. 
Rotary aneneaees. . nad | Wirth Warwick. Marriott and 
DUMPS, VERWISUES, SO. \| (Blumenthal) | Lamplugh. Marriott. 
Ventilating lamps, stoves, houses, || Coultas | Jones. 4371 | Jones. 
s kilns, —— eo. | Conquest | Sands. 4373 | Lake 
a | (Hoe & Co.) Davis&Arthy, (FitzGerald), 
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B and rod C. Water under pressure is constant! 1 ‘ 
INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF FINAL SPECIFICATIONS FILED. the annular side of the piston, while the other is connec med 
COMPLETE SPECIFICATIONS. October 15,1881. Nos. 1514, 1668, 1672, 1675, 1677, 1679, 1680, | sired to the pressure pipe H and the waste pipe J by the valves y! 
é , 1682, 1683, 1797, all of the year 1881. 
For Particulars, see Corresponding Numbers in Lists of “ 1708, of the year 1881. 
Applications for Patents. ” 18, ,, —— —. —, aoe 1706, 
. ork « B 4 . 
—_— —e . _ aman ae 1692, 1703, 1704, 1714, 1717, 1724, 1730, | 
No. Name No.| Name No Name. — 1757, 1762, 3307, all of the year | 
a —=t —<_ a 1711, 1719, 1720, 1722, 1723, 1728, 1758, 
1881 881 | . as 1796, 1808. 1817, 1876, 1940, all of the 
4532 | Bonneville 4573 4612 Schmiers ye ar 1881. | 
(Cornilliac) cay 21 17 1734, 1744, 1771, 1795, 1845 
4544 | Turpin 611 Werner, & ad wine all of the ye - 1881, wate ; 
4563 | Haddan Stem). - | 
(Miles). 4617 = “id PATENTS | IN N RESPECT OF WHICH THE THIRD YEAR'S STAMP | 
— Sos DUTY OF 50’, HAS BEEN PAID AND REGISTERED. 
CES TO PROCEED, pay sere a ; a 
NOTICES TO OCEED No, Name. No. Name. No. | Name. 
1,—Time for entering Opposition expires Friday, ee pcre pee 7 meee wi 
4 a 1878 | 1878 1878 | | 
November 11, 1881. 4157 | Blair. 4252 Ragg. $349 | Fosber 
ae 5 4166 | Stordy and [ 4508. Mann and [ 4416 | Abel | 
ae Hampson. Pollard. (Meunier). | and g*, actuated by the eccentrics F', £2 on the vertical spindle F 
No. Name No. Name. No. Name. 4176 | Ashton and | 4172 Eames 4441 | Hookh um. which is moved by the pointsman. The specification illustrates a 
eis Mather 4179 Perkins and, 4221 | Hasstie! system of interlocking. (March 1, 1881), 
8 4178 | Wise (Alauzet Burall (Aun | 
1881} 1881 | 1881 | oat Veta | Danna B- | ,925., Apparatus for Heating and Cooling Fluids: 
2461 | Engel 2708 Browne 3009 | Webb, ‘ and Co, 72 | Parnell. er) G. C. Gibbs, London. (6d. 6 Figs ‘ Ronee Mien one 
( Moller) ( Wensch). 3076 | Lake (Sa? 4255 | Brown. 4208 | Siemens 318 | Lake (Garrie a te ee _ 5g Tm. oy = “es , 4 fecar og ri ° 
2602 | Mitchell. 2711 Putnam. 3178 | Taylor. 4067 | Lewis. 4201 | Robertson. Son and pe aaa te mai pol | ir: “ off ral The ‘coil is = long oe x s 
; Beck 2745 Davies and | 3190 | Hughes 415 Woolnough | 4216 | Richardson. Terson), eS ee ee ee one = 
(Labarbe). Massey. 3482 | Spence (Rink- and Kings- | 4266 | Parsons, a 
ie ¢ Cuthbert. lake and ford. 4265 | Singer. 1 
Des Vcux Bolm) 
Wagenen). 3484 Taylor. " . tr Ty - 
Barnte | 3496 | MerMiilan, | PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP | 
Cooke and 3630 | Drake. DUTY OF 100’. HAS BEEN ParD ND REGISTERED. 
2616 | Hodson. Mylchreest.J 3714 | Barrow. ee Oe eats! 
2633 | Hodgkinson. | 2788 Millis 3951 Pope. - - _ " - x 
2642 Whelan. (Million) 4135 | Ellis No, Name. No Name. No. Name. 
2643 | Cooper. 2797 Lloyd 4163 | Salamon. “= - a - mae ony Se 
2667 | Walker 2801 | Hocking. 4215 | McNary 1874 |. Ut nn a | 
2668 | Groth (eri). | 2817 | Lake (Follett 4 Bonneville 3443 | Johnson 4016 Kennedy. 3032 | Clark ahd j 
2673 | Fuiler and Bixby). (Cornilliac). 3601 | Chisholm. 3808 | Hawksworth (Grawuz) AK . j 
77 | Rettie. 3601 | Horne. and Chaffer] 3663 | Muirhead. “ Sh, ; 
—-— - 3687 | Holman. (Eaton) meee 
Il,—Time for entering Opposition expires Tuesday, — — 
November 15, 1881. PATENTS WHICH HAVE BECOME VOID. nd shallow box wound into a spiral form with intervening spaces 
I. —Fivengh Non- Payment @ of ‘the he Third Year's Stamp Duty of 501, ‘irculation of heated air or other vehicle. Whena<« , 
at ae ‘a = = = < ——_—_— —_ — — — to be produced the spaces are occupied by a refrigerating 
No Name. No. Name. No. Name No. Name. No. Name. liquid, Two modifications are described. (March 3, 1881) 
—_— ee | —— a 994. Condensing Apparatus of Steam Engines 
1881 mined 1881 eo see ' 1878 1878 J. Spence, Newcastle-on-Tyne. (/. ©. Spence. Caleu 
26838 udgell er’, an TAL oversidg 396. Ged and | 4002 | Ashton. td. 2 Figs.)—The leading features are that the steam shal] r 
2692 | Engel Walker. 760 | Bland. g ~ lle 4006 | Jensen at the lowe er art and th ut the e« yidest water shall enter where it is 
(Schlotke and] 2806 | Gedge 776 Pitt Ww ~8 Cawl and (Ma s) furthest f tact with -ondensed steam in the form of feed 
Hesse) (Bogard). ford) Ni = Mn nbe.| 4007 | Brandon 
2696 | Walters 2832 Cook. 3782 | White and 969 Usher. (Firnhaber) 
2698 | Heinke 2878 | Bradley Asbury 70 Westall. 4089 Taylor and 
2704  Waltersand [2915 Abel (Mann- | 3790 Lake 3971 Woods and Wailes 
Pickering. licher) (Strohm) W: ods. 4913 | Collingham 
2707 | Lake 2929 | Grant 3792 Siemens 172 Weather $ol4 Lake 
(Ramsay) 3169 | Clark 3798 Dove. hogg } 
Holt. (Laing). 3812 | Lake Glover 4018 | 
Petrie. 3214 Clark (Johnson & Lancaster & } 
Leslie. (Boutetlouz Johnson I F | 
2736.» Baldwin, & Laing) S345 Clark ITE 4019 | R 
Baldwin, Bullin (Aupe ¢ 480 4023 Gern 
Haddon, Selanders Co.) 
and Dyson (Black) 4133 | Wright. 81 4028 Has i 
2753 Adams 3314 | Mair 4147 Lake 
2754 | Lake 96 | Shepherd, (Strang). 82 4029 | Barl , vateed te tame ee . 
( Porndnski). 7 | Winter and [4259 Smith uM , sing pce a ae al ' The on 
Hunter. Ivers 4303 | Cundall, IS3 4030 Johnson » P “stl du ered cagh iy th bafile w and 
Levassor 3726 | De Pass 4445 Lake (Sequin). mi Pli : thee ate nee tc * » eonAsnnedli T cor 
‘ Sharp. (Jmbs) Harvey 184 4031 | Clar Shweta sesony ae Ga 7 
2798 | Bennett - Co.) | 4 = P nters at E and ke Ms at F, (March 8, 1881) 
aae . Screw Co (Ciémandot), 
| 136 44 Pieper 1017. London for, Burning Cane Trash, &c. A. 
SS 28 0 (Greif) M. Clark, London. (¥./. Marie. St. Pierre, Martinique 
Ny 4035 | Ellis. — 5 Fig«.j—The wo he 8 exterior to boiler, whie b it heats 
PATENTS SEALED, | 13 4037 | Fisher ind consists ase *tangular chamber having a pyramidal-shay 
94 4039 | Webb crown surmounted by a hopper through whi ch fuel is fed t 
I.—Sealed October 21, 1881. 4047 Harding , furnace. The hopper is furnished with a self-acting balance 
- SS SS SSS V2 4050 | Coulson 1996 | Sed so arranged that it only permits a quantity of fuel corres; 
| a : ; 4052 | Donaldson. 4098 | Allpor to the balanceweight to fall into the furr at one time, TI! 
No Name. No. Name. No. Name. 4058 | Williams $100 Varley grate inclines downwards, extending at t! ye end through a 
“Tel 88 1881 | ) (Roberts). mouth which delivers the gases into the flue of the t 
f 8 (March 9, 1831) 
1764 | Gutensohn 1823 Kelly. 1903 Ingram. 
1765 | Edwards. 1825 Clayton. 1923 | MacEachran. Von-Payment of the Seventh Year's Stamp 1023. American Organs, Harmoniums, Piano 
1772 | Wilson and] 1845 Hinks, 1982 | McCracken, Duty of 1001, fortes, &c. 7 G. Green and C. Savage, London 
Wilson. Hooper, & | 1989 | Posen < (6 i. fen — he objects = to construct a a yn bellot “ and 
1790 | Woodhouse saker. 2463 | Hall , : , . 7 r also a forcing bellows in such & way as to reduce the size of the 
1798 | Brazelle 148 | F i 2540 Hall No. Name. No Name. No Name, instruments without diminishing the supply of wind; also to com- 
1810 | Lake 1849 | Gough. 2648 | Blaikie a a - — — —- bine a force he llows reed instrument with piano without altering 
| (Peschel), 1850 woaaee 3274 Gehan 1874 | 1874 1874 the weight of touch; and likewise to com? vine the above improve 
1814 | Morgan 1885 | Main. 3461 | Smith 3454 Sticht ury. 3483 Townsend. 3521 ment with the instrament described in S; sation 4075 of 1879. 
| Brown 1888 Rediie 3474 | Reid. $060 | Ee 2 re a a. March 10, 1881). 
~* - FP St and Bailes. 488 Jarchay 
(Reece (Wilson 3549 | Brown 3462 | Hugeins, 3496 | Engel. idee Heywood, L: for Carding Cotton &c.: F. 
Se See alae: a - 3472 | Scott. 3516 ood 528 . ills, Heywoo ae. (6d. 2 Figs.]—in Kay's Specifica 
3482 M Sic — art) 535 | Greig. and | tim 275 of 1870, the fla own as supported by and trav 
I1.—Sealed October 25, 1881 } Brown ‘Dat * upon conical or in lined surfaces, one upon each bend, by 
’ : | (Gianoli 49 Hamilt ae adjustment of which the} y are set to the surface of the ma 
ae; a LS Piceni ¢ 54 Clark (Frue) earding cylinder. ling to the present invention the flats 
No. | Name No Name No Name. Donn) , ~?* | are supported upon fl x ble rings which lie upon the aforesaid 

A - “ “ . DE enenced m 2 : conical surfaces, and against turned flanges wae the be _ und 
1881 | 1881 1881 - ee upon which the flats traverse. By this greater accu 
1794 | Bonneville 1865 | Crosland. 2172 | Clark ABSTRACTS OF SPECIFICATIONS PUBLISHED more regular carding is stated to be obtained. (March 10 1881). 

; | (Wills) 1870 Handscombe (Winters &| DURING THE WEEK ENDING OCTOBER 22,1881. | 1042. Sheep Shears, &c.: T. A and H. R. Sorby, 
1816 | Messenger, and Dellar Vosburgh), | Abstracts marked with a * relate to applications not proceeded | Sheffield. [f¢. 14 Figs.)—The bow is strengthened by a plate 
1818 Ciark. 1872 2190 | Alexander | with, The number of Views given in the Specification Drawings | or plates of spring ‘steel fixed inside or outside, or both by 
1821 | .. itham, 1929 ( Fisher), is stated in each case after the price; where none are mentioned | rivetting or brazing. (March 11, 1831) 

1826 Jon Naw- 1932 2210 | Wilson. the Specification is not Illustrated. { 
rocki 1939 2378 | Nokes Where Inventions are communicated from abroad, the Names &c., of the F. 7 e ng he - resqaes: | R. ant 
( Wienand). 2399 Th mp son Communicators are given in italics. ston, 5uio { igs.J— il a 
1827 | Lloyd Wise | 1945 (Gray). | Copies of Specifications may be obtained at 38, Cursitor-street, Chancery 
| ( Derome) (Christian 2488 | Abel (San/a- | lane, E.C, either personally, or by letter, ante amount of price Fug j F. 2 _ 
1828 | Brydges Brothers ville and and postage, and addressed to Mr. HU. READER LACK I 
(Mayr). and Co.). Laligant). pi 
1829 | Heward. 1959 | Robinson. | 2620 | Dixon. ee as = worming sng Locking Rail. | @ 
1838 | Digby. 97 y 2828 | Coiling | way snes an oints sus - n. | ~ : £ 
1830 | Wild 1998 472 | H ee , (td. 6 Figs.)—ls for working siguals and points By hydraulic ae 
z ing : ‘ J otis H pod ant power applied to the main levers, Each lever is furn ished with a 2 = =| 
ct “1 , ae came hydraulic cylinder having a piston, the rod of h is suitably 4 44 ¢ = 
— ‘ — Sterling. g 3 — anc connected with the said lever. The two ends of cylinders are a 
Holsh pane ones P ae 3502 | Ps a furnished with proper connexions and a valve or valves, so as t> | ; 
1009 | B olzhause) 2 a egg . 3522 I — permit of the pressure being aplied on either side of the piston. In P 
1851 Sasneld aa j h t. ee ad the case of signal levers it is only required to be applied in one : 
1855 Gas ant oe . 7 opeese (“opfen), direction. In order to lock the levers the spindles which work the | tion shows the invention applied to a tubular boiler adapted for 
| | Taylor aganeé). | valves are arranged in such manner that they may be lock d by] burning straw. A is the furnace, B a pivotted bridge, and Ca 
a weieeneiail - 7 ___. | Sliding bars. N is a signal lever operated by the hydraulic piston! combustion chamber. The upper tubes D? are in connexion with 
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tubes F set in the smokebox door, and serve as conduits for air 
which becomes heated in its passage, and is discharged so as to 
meet the products of combustion as they rise over the bridge, 
The smokebox and part of the chimney are situated within the 
poiler, ‘Two modifications are described, (March 11, 1831). 


1064.* Table: A. Lloyd, London. [4d.) —A table 
which, when open, forms a dressing table and washstand, with 
looking glass, towel rails, and all necessary fittings ready for use 
(March 11, 1881). 

1078. Caloric Motor Engines, &c.: H. C. Fleem- 
ing Jenkin and A. C. Jameion, Edinburgh. [1s 
9 Figs.) —1s of the type of the Stirling engive but differs therefrom 
in using a8 working fluid, instead of air, the products of combus- 
tion of solid fuel burnt on @ grate connected with the interior of 
the displacer vessel or air vessel, so that the products are dis- 
charged from the grate into the displacer vessel, partly by expan 
sion under the influence of heat and partly by flow, the pressure 
ju the grate chamber and displacer vessel being such that the 
products of combustion are not driven so far back into the grate 
as to impede combustion. The invention consists in combining 
with the ordinary parts of a Stirling engine, exclusive of its 
external furnace, the following parts: (1) A refractory furnace in 
which solid fuel burns in a state of vivid incandescence under 
pressure ; (2) @ fuel feeder constructed so as to constitute a lock 
by which fuel can be introduced without loss of pressure; (3) an 
air pump for supplying air to the furnace; (4) an equilibrator 
(cylinder and piston) in which the expanding products of combus- 
tion do approximately the same amount of work as is required to 
force the air into the hot chamber, The use of the following parts 
is optional; (1) A metallic lining for the furnace ; (2) an air dis- 
placer; (3) 4 circulating valve; (4) a cut-off valve; (5) a pure air 
reservoir; (6) a burnt air reservoir; (7) strainers. ‘lhe specifica- 
tion c »ntains twelve pages of description andeightclaims, (March 
12, 1831). 

1101. Bricks, &c.: M. E. Dearnaly, Mirfield. 
[4d. 4 Figs.]—Consists in moulding bricks with T-shaped reces-es 
for the reception of iron ties to bind double walls together, (March 
14, i881) 


llll. Expanding Rollers or Apparatus for 
Stretching Fabrics: J. Hawthorn, J. P. Liddell, 
and P. Hawthorn, Newtown. [fd. 3 /igs.)—The cloth 
is stretched by being passed round a number of wheels forming 
together a roller running on a fixed square bar or shaft. As seen 
in elevation the centre wheel stands vertically, while those at either 
hani incline outwardly from it at gradually increasing angles 
Each wheel runs loose on a bush fixed to the central shaft, the 
hole, which is square, through the bush being bored at an angle to 
its axis, and being so arranged that the bush may be more or less 
tilted by inclines formed on a movable rod. Each wheel has teeth 
on its edge to connect it to its neighbours, and fine serrations on 
its surface to hold the cloth, which is led on to the ro'ler at its 
narrowest part, and is expanded as it travels to the wider part 
(March 15, 1881). 


1117. Safety Fittings for Saddles: H.S. Wilton 
and B. 8S. Weston, London. [\s. 43 Figs.)—Relates to 
attaching stirrups to the leathers, and the leathers to the saddles ; 
also to attaching heads to saddles for ladies’ use. (March 15, 1881). 


1120. Lamps: S. Pitt,Sutton,Surrey. (WW. B. Robins 
Cincinnati, U.S.A.) 7 Figs.) Comprises the following features 
(1) A flat wick of great breadth and peculiar conformation; (2) a 
removable wick-way section, which is thermally insulated at its 
lower edge from that portion of the wick-way which communi- 
cates with the front, and whose upper edge is provided with 
removable burner plates for narrowing and widening the wick- 
way; (3) a peculiar wick elevating device. (March 15, 1881). 


1130. Caloric Motor Engines using Gas as Fuel: 
H.C, Fleeming Jenkin and A.C. Jameson, Edin- 
burgh. (8d. 7 Figs.}—This engine bears a strong resemblance to 
the one described above (1078), but is adapted to burn gas instead 
of solid fuel, In Fig. 1, A is the 
non-conducting material aaa; B is an inner metallic 
C an outer casing, The grate Ais filled with substan 
the property of facilitating the combustion of gases in their pores 
when heated. such as platinum. firebrick, &c. There is a passage 
from which the plag may be withdrawn and replaced by a chimney 
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to heat the hot end of the displacer vessel previous to starting the 
eogine. F is a similar passa for the admission of gas and air 
for the same purpose; D is a passage through which the mixture 
eaters the grate and which is lined with glass to prevent the 
oceluding action runn'ng back from the grate. The operation of the 
engine is as follows: The plugs enclosed in the two passages are re- 
moved and one of them is placed in communication with a chim- 
ney, The gas jet is introduced and kindled in openings F F and 
allowed to burn there, or it is pushed so close up to the grate that 
the combustion is effected either in th» grate itself or on its surface 
inside the hot chamber, The draught in the chimney may be 
maintained either by heating the chimney directly or by any other 
suitable means, The hot end having attained a suflicient tempera- 
ture, the plugs are screwed into Eand F, the whole app:ratus is 
then closed up and working fluid is admitted into the displacer 
vessels either from a receiver previously stored, or it may 
be pumped up by a small supplementary pump, which may sup; ly 
& mixture of gas and air so as to keep the grate glowing, or it may 
supply fresh air or burntair, The main displacers are then dis- 
connected from the engime by means of the gear L. The pumps 
are temporarily thrown out of action, but the equilibrators are 
allowed to work, The plungers are then w orked up and down by 
hand or other power, thereby causing a difference of pressure on 
opposite sides of the piston, which, assisted by the action of the 
equilibrators, starts the engine. As soon as it is running at 
sufficient speed the displacers are put in gear by the rod and levers 
L, the pumps are thrown into action, and the engine is at work, 
The cycle of operations in the working cylinder and displacer 
vessel is similar to that of the old Stirling engine, except in so far 
as the circulating valves modify its action. The circulating valves 
QQ are actuated by a bell-crank ¢ which is worked by an eccentric 











grate surrounded by refractory | 


8 that have | 1 ; 
| ring a special hollow flange is employed. 





don the rocking shaft which works the main displacers, This 
eccentric is set so that the circulating valves guide the air on its 
way up tothe cool end of the main displacer vessels past the 
refrigerator by the passages TT, and on its return cause it to pass 
through the refrigerator I, While the ordinary cycle of operations 
of a Stirling engine is going on in the working cylinder, operations 
are taking place in the pumps and equilibrators, which it is impos- 
sible to explain withia the limits of an abstract. (March 16, 1881). 


1136._ Machinery for Combing Wool, &c.: W.R. 
La&e, Lonaon. (/. G. Lange, St. Acheul-les-Amiens, France). 
(8d. 4 Figs]—Claims in a Rawson or similar wool-combing 
machine, the use of one or more secondary circular combs in com- 
bination with noil-shifting apparatus, whereby the noil left in 
the comb after the drawing-off of the top or clean wool is con- 
tiouously transferred to the junction of the combs to be operated 


on, (March 16, 1881). 
1140. Handles for Shovels, &c.: A. M. Clark, 
London. (W. i. Johnson, Industry, Maine, U.S.A.). (6d. 2 Figs.} 


Che shaft is splic and receives a round handle between the 
forked ends. The novelty lies in the method of securing the parts, 
(March 16, 1881). 


1147. Apparatus for the Production of Trans- 
parentice: H. J. West, London. [6d. 14 Figs.)—In 
the mould or in the space between the cells there is provided one 
or more spaces or chambers open to the water to be frozen, but 
composed of non-conducting materials, and so arranged that the 
brine surrounding the mould has no effect on the water in such 
chambers. Agitators work in these chambers, and cause a con- 
tinual flow of the freezing water over the surfaces of the ice as it 
forms on the sides of the moulds or cells until the whole space is 
frozenup. (March 16, 1881). 


1151. Firemens’ Dresses, &c.: C. Wraa, London. 
{6d. 8 Figs.}\—Comprises a helmet with a store of compressed 
oxygen and a smoke filter, a dress that can be soaked in water, 
a pipe jet and fittings, and a pail pump. (March 16, 1881). 


1154. Apparatus for Holding or Packing Bottles: 
J. Packham and J. Pelton, Croydon. [(d. 8 Figs.]— 
The bottles are packed alternately upright and inverted, and 
are separated by flexible laths connected at their alternate ends. 
(March 16 1881). 


1163. Desiccating Eggs, &c.: E. P. Alexander’ 
London. (LydiaJ. Cadwell, Chicago, U.S.A.) (6d. 4 Figs.}—The 
material to be aried is spread upon an endless travelling su 
and is drawn under a heated current of air. When the dessication 
is complete the material is broken up by a roller and cleaned off 
by a scraper, (March 17, 1881) 


1164. Lock Stitch Sewing Machines: B. Hunt, 
Loncon. (J. Bond and C. M. Swain, Philadelphia, U.S.A.) (8d. 
28 Figs.j—Relates to that class of machine in which a loop of 
needle thread is passed over a stationary spool case by a rotating 
hook, and consists in mechanism, by the aid of which a complete 
stitch is formed during every complete stroke, instead of one 
stitch being completed during the formation of the next stitch; 
also in preventing the drawing of the slack needle thread through 
the fabric while the eye of the needle isin the same. (March 17, 
1881), 


1168. Indicating Apparatus to be Placed at the 
Corner of theStreet for Advertising: W. R. Lake, 
London. (P. J. Pointe and C. P. Porcher, Paris.) (6d. 3 Figs,\— 
Consists of a sheet of paper, on which are printed notices, coiled 
on tworollers, and provided with winding mechanism like a pano- 
rama. (March 17, 1881). 

1184. Pipe Joints: J. A Berly, London. (L. Lang- 
lois, Louvain, Belyium, (8d. 48 Figs.J}—Consists in using as a joint 
for pipes a ring made of an elastic or compressible material, such 
as india-rubber, lead, &c., the section of which, when the ring is in 





| position ready for use, is U-shaped, its hollow part being turned in 


the direction of the diameter and against the pressure of the fluid. 
The ring takes this section after the pipes have been joined 
together and forced to their places. In connexion with such 
Many varieties of joints 
and methods of coupling are illustrated, (March 18, 1881), 


1185. Machine Guns: F. Lobel, Brighton. [éd. 
9 Figs }—Relates (1) to a method of loading a machine gun by 
means of separate cartridge boxes filled with cartridges and 
dropped in succession into position behind the breeches of the 
barrels; (2) toa method of tightening such boxes in position by 
mean screws or cams actiug upon a movable block behind the 









carriag ) to a method of adjusting the boxes by conical studs 
and rece ; (4) to firing the cartridges by firing pias upon 
movabie actuated by springs behind the movable plate; (5) 


to a method of drawing back and releasing the movable bar carry- 
ing the firing pins ; (6) to supports for the empty cartridge box; 
(7) to firing the cartridges in sets successively by separate movable 
plates actuated by springs, and carrying tiring pins, and by a 
transverse shaft with a corresponding number of cams in combina- 
tion with details connected with separate movable plates. (March 
18 1881). 


1188. Apparatusfor the Manufacture of Alkali: 
J. Mactear, Glasgow. ([(d. 5 Figs).—A travelling or 
moving bed or table is arranged to receive mo!ten blackash as it 
is delivered from the furnace in which it has been formed, the bed 
or table being moved atsuch a rate that the blackash is deposited 
on it in a thin layer, so that it can cool quickly, and can casily be 
broken up. (March 18, 1881). 


1180. Machinery for Cutting and Finishing the 
Teeth of Combs, &c.: F. H. F. Engel, Hamburg. 
(New York Hamburger Gummitaaren Cie.. Hamburg). [8d, 9 Figs. 
—The object is to provide machin’s whereby the three operatior 
of cutting. polishing, and edging off may be done without remov- 
ing the combs from the holding device. It would require several 
views anJj along description to explain the machine, (March 18, 
1881). 


1205.* Supports or Feet for Pianos. &c.: H. J. 
Haddan, London. (J. Goetgeluck, Bruges, Belgium). (24.)— 
Consists of a sphere carried in a cup and borne on balls so that it 
acts asa fvot andacastor, (March 19, 1881). 


1206. Electrical Apparatus for Automatically 
Recording the Times of Signals Given and Re- 
ceived: K. R. Harper, London. [6d. 6 Figs.j—Whena 
current passes it traverses the coils of an electro magnet and 
marks a graduated paper moved by clockwork. (March 19, 1831). 

1208.* Presses: E. Hunt, Glasgow. ([2¢)J—Is for an 
arrangement of toggle-jointed levers, whereby the screw has no 
longer an up-and-down motion, but may be carried in bearings. 
(March 19, 1831). 

1210. Baths, &c.: J. Bernard, London. [éd. 6 Figs.) 
—lIs fur a construction of domestic bath available as a Turkish 
bath. (March 19, 1881). 


1211. Button-Hole Sewing Machines: H. Mills, 
Birmingham, (D. Mills, Philadelphia, U.S.A.) (6d. 6 Figs.J— 
Relates to details of button-hole machines for holes of that class 
which are strengthened at each end bya bar of long stitches cross- 
wise of the button-hole. (March 19, 1881). 












1213.* Copying Presses: G. W. von Nawrocki 
Berlin. (0. Michaelis, Berlin). (2d.]—The book is placed between 
two plates, and two ‘bellied pieces” are passed over the said 
plates to squeeze them together. (March 19, 1881). 


1216. Lamps: J. D. Rippingille, Birmingham. 
(Schwintzer and Graff, Berlin). (6d. 14 Figs.|—Suspension, slide, 
and other lamps are provided with one or more Jong necks carrying 
the reo and per mages by a metal case capable of being readily 
put together and taken to pieces. The oil vessel i ade A83. 
(March 19, 1881). ee 


1217.* Apparatus for Measuring and Register- 
ing the Flow of Liquids: W. L. Hunt, Westminster. 
[2d.]—The plug of the tap is hollow, andin one position receives 
an exact quantity of fluid, which, when turned into another posi- 
tion, itemits. (March 19, 1881), 


1219.* Lamps for Bicycle?, &c.: T. Tongue and 
T. E. Bladon, Sirmingham. (2d. ~ Relates principally to 
details of velocipede lamps. (March 19, 1881), 


1220.* Casting Ingots, &c.: J. H. Johnson, Lon- 
don. (£. Wheeler, Philadelphia). (2d.)\—A hollow ingot is tirst 
cast in hard metal and its core is immediately removed, and soft 
metal run into its interior to form a mass having different qualities 
internally and externally. (March 19, 1861). 


1221.* Safety Valves for Boilers, &c.: H Harvey 
and W. Borland, Glasgow. [idjJ—A domestic safety 
valve which also gives an audibie signal when the pressure exceeds 
a given limit. (March 19, 1881). 


1223. Pumps for Raising Water, &c.: A. Rigg, 
London. [6d, 4 Figs.]—Relates to the application of an air 
vessel placed over the working barrel of a pump, so that delivery 
takes place directly into it before the fluid enters the delivery 
pipe ; and also to the combination with the above arrangement of 
a vacuum vessel placed immediately below and partially surround- 
ing the working barrel of a pump, so that suction takes place 
immediately out of it. The plunger P has about half the area in 








cross section of the bucket B, and suction takes place only during 
the upstroke, while delivery takes place both during the up and 
down stroke. There is a suction valve and a valve in the 
bucket. When working each alternate stroke causes a vacant 
space under the bucket in the vacuam chamber, and each 
single stroke causes half the quantity of water to be delivered 
directly into the air vesse] A, until the air is sufficiently com- 
pressed to overcome the pressure in the rising main. (March 21, 
1881). 


1224. Manufacture of Ornamental Glass: J. 
Couper and J. Elcock, Glasgow. (Sd.]—Describes a 
table with a number of arms or moulds that can be simultaneously 
brought to bear on an object of glass while hot, to impress it with 
escalops or corrugations. (Merch 21, 1881). 


1226. Printing Machines: W. Evans, M. Smith, 
and D. Braithwaite, Manchester. [6d. 6 Figs}—Applic- 
able to single-cylinder double-feeding printing machines where the 
type reciprocates under the impression cylinder, and the object is 
to dispense with the tapes for carrying the printed sheets from the 
impression cylinder to the “flys.” The impression cylinder is 
now arranged so that one pair of its grippers are stationary, and 
the other pair are adjustable, to suit the size of sheet, by mouuting 
the outer jaw of adjustable grippers on two arms which have their 
axes On tue axis at each end of the impression cylinder, (March 21, 
1831). 


1227. Apparatus for Cleaning and Separating 
Seeds, Ores, &c.; E. Davis, Liverpool. [6¢. 4 Figs.)— 
Consists essentially in making the weight and descent of the 
material operated upon to act upona bucket wheel and furnish 
the motive power for driving the sieves, &c. (March 21, 1881). 


1228. Apparatus for the Condensation of Steam, 
&c.: T. Elcoate, Liverpool. ([6d. 7 figs] Is for an 
apparatus combining in itself condenser, cold water pump, and air 
pump. The steam passes from a hollow shaft through hollow 
vanes which revolve within a casing; from the shaft also water 
traverses passages outside the vanes. By centrifugal force the 
steam and condensed water and air are expelled through the 
outer ends of the vanes. (March 21, 1881). 


1229.* Shoes for Velocipedists: W. H. Halliwell, 
Brighton. [2d)J—The shoe is so constructed as be very 
flexible. (March 21, 1881). 


1230. Unbreakable Composition for Manufac- 
ture of Dolls, &c.: A. C. Henderson, London. \/. !¥. 
Piatonofj, Moscow). [2d.)-Composed of glue, gelatine, wax, gly- 
cerine, and zine white. (March 21, 1831). 


1232.* Electric Lamps: H. E. M. D. C. Upton, 
NewcasStle-on-Tyne. ([(2¢j]—The carbon rests upon two 
studs which are the terminals of the lamp. The passage of the 
current from one to the other heats the carbon to incandescence. 
(March 21, 1881). 


1234.* Apparatus for Driving and Increasing 
the Speed of Bicycles, &c.: J. Southgate, London. 
W. Smith and R. Liddell, Ipswich. ([2d.) -Consists of 
spur gearing. (March 21, 1831). 

1235. Apparatus for Electric Lighting: G. A. 
Tambourin, Marseilles, France. [6d. 2 Figs.J—Relates 
to the separate and direct production of electric lights on diffe 
rent and distant points by meaus of compressed air or other fluids, 
which are prepared at a central station, and conducted through 
conduits at a proper pressure into the interiors of the lamp-posts, 
where these fluids work small motors of any suitable construction 
attached to little electric-lighting machines. A A are the pumps, 
F is the receiver, H the pressure pipe, M the motor, and L the 
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"1236. Electric Lamps, &c.: 

I gures are ele vation and ound il ust 

iple of the invention. 
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Draughting Coats, poy : W. T. Raynor, 
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1240. Armatures for octets Machines: — 
Brewer, London ¢ Men! NJ 
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Cushions for Carriages Ss Newington, 
Ticehurst, Sussex. [ 


india rubber balls or upon air or water bags 


1244 Coating Metal Plates: R. and J. Lewis 
Lianelly. [6¢. 2 Figs.)}—The plates to be coated are passed 
downwards through a flux box into a flat pot filled with metal and 
are led along between pairs of rollers below the surface of the 
metal from one end of the pot to the other. At the further end 
they are guided upwards, so that they pass over the end of the pot 
and are then guided downwards into a shallow grease pot through 
which they are led through pairs of rolls below the grease line. 
From the end of this grease pot the plates are caused to descend 
into the finishing grease pot, after which they are treated in the 
ordinary way. (March 21, 1881). 


1245.* Axles, Shafting, Metal Plates,and Wheels 
for Railway and other Carriages: W. M. Ridéetl, 
London, [2d.)]—The articles are made from bars composed of 
Bessemer steel, blistered steel, wrought iron, cast steel, and chrome 
steel all welded together. (March 21, 1831). 


1246.* Aero-Motor: G. W. von Nawrocki, Ber- 
lin. (P. Lockmann, Zeitz, Germany), [2d.]—The same vessel acts 
as boiler, cylinder, and condenser. (March 22, 1881), 

pe... Ice Machines: H. My Madden, London. (0 

thausen, Germany). 1 Figj—To the ordinary 
ammonia Sie the following g SR. and additions are 
made; between the boiler and the refrigerator a separate con- 
lenser is placed for com sing the gas from the boiler, which 





‘eels to an “ice and then returns to the 


(March 22, 1881) 


then generator, 


boiler. 


1258. Packing Bottles in Cases: S.C. Davidson, 
Belfast. [d. 2 Figs.)—Claims the use of slips of wood between 
the layers of bottles aud between the bottles and the case, and also 
the use of cylindrical covers of wood for the protection of the lower 
part of the bottles. (March 22, 1881). 


1259* Lubricants, &c.: J. Dixon and J. A. Mills, 
Liverpool. (2¢)—Lard oil, water, and caustic soda. (March 
22, 1881). 


1261. Manufacture of Sulphocyanides and 
Ferrocyanides: H. . Newton, London. (U. 
Ginzburg and T. Tcherniac, Paris), (10d. 12 Figs.}—In the 
manufacture of suiphocyanide of ammonia a pump feeds the 
heating vessel with sulphide of carbon, ammonia, and ammoniaca! 
liquor proceeding from the condensation of the waters of distilla- 
tion of the still. As soon as one vessel is full the supply is cut off 
and the agitator set in motion. The liquid is heated to 120 deg 
C., when the steam is shat off and the agitation continued until the 
gauge indicates 15 atmospheres. The agitation is then stopped and 
the liquid discharged into the still, in which the ammoniacal 
solutions of sulpho-carbonate of ammonia re-unite and are heated 
to 110 deg. ©. At this temparature the su!pbo-carbonate of 
ammonia decomposes int? sulphuretted hydrogen and sulph 

eyanide of ammonia, a small quantity of sulphide of carbon is 
regenerated and distils with the vapour. The latter is composed 
of sulphuretted hydrogen, sulphide of ammonia, sulphide of carbor 

and water. During its passage through the <ondensers and 
receivers it leaves the sulphide of ammonia and the water and the 











1248. Machinery and Apparatus Applicable to 
Twist Lace Machines: J. Newton, Kimberley, 





Notts. [6d 3 Figs.}—Describes several arrangements of appa 
ratus for producing combination, imitation, Swiss, and embroidered 
fabrics. (March 22, 18381) 

1249. TapsorCocks: P.O’Connor, Wavertree, 
Lanc. [6d. 4 Figs.) a ates to taps with hollow taper plugs, 
the object be %. to obviate leakag The fluid enters the barre] at 
th » lower and wider pert and passing up through a hollow 


inverted taper plug, and out through an opening in the top part of 
said plug, the plug being turned to enable said opening to coincide 
with an opening in the barrel. Refers also to arrangements for 
turning such plugs. (March 22, 1881) 


Rag Show Stands: A. Groth, London. (4 
1 7 Fi 


a@ spring pincer with 








L. 


}—Consists of 


























jaws of various kin ds, (March 22, 1881) 

1251. Automatic Dip Pipe for Manufacture of 
Gas: S. Chandler and G. W. Stevenson, London. 
6d. 5 Figs.}—Is for improvements on Patent 3252 of 187 4 Ais 
the stationary pipe which terminates within a short distance of 
the fluid in the hy: lraulic main; B is the movable portion, and 
when im action is also level with ‘the » aforesaid pipe, but ‘i out 
of action this pipe is i nee in the fluid of the hydraulic main 
and prevents any back flow; C is a small valve which fits into a 
sea when the gas is beir from t retort 
the x t lid being cl sed ga ft all | 
which also raises the pipe t 
and the gas passes wi tho Should tdi n 
pressure take place, the | lin this main w rise up be ith the 
movable and stationary pipes, and a complete shut-off would be 
the effect, and the liquid in the cups could not become discharged, 
Mare h 22, 1881). 

1252. Raising and Sewers Window Sashes; J. 
W. Lewis, Halifax. ['i/. ) he sash is raised by 
rotating worms gearing into racks inthe w ima »w frame. (March 
22, 1881) 


1253. Substitute for Coffee: J. Challinor, Liver- 
Pool. [2d.)—The seed pods of the locusttree, (March 22, 1581) 
1254.* Steam Engine Indicators: C. R. F. Schloes- 

ser,Manchester. (Dryer, Lose and Droop, — wer) 

¢d.}—For the parallel motion of the Richards indicator the is 

substituted the parallel link motion known as Evans's, (Marc ch 22 

1881). 


1255. Apparatus for Printing Woven Fabrics 
&c.: R. Ritchie and J. Ferguson, Cordale, Dum- 





nkranz 


Darton. [td. 2 Figs For printing such articles as table 
cloths two printing cylinders are employed in combination with 
ne impression cylinder. When the centre has been printed by one 


er is raised 
r, and 80 on. 


cylinder that cylind and two borders are 
ty the other cylinder (March 22, 1881). 
1257. Laging Telegraph by 8S. Pitt, Sutton. 
| Surrey. (W. B. Espeut, Jamaica). 4 Figs.J—Undergr ant d 
wires are carrie< Seana ina tube of pos celain, either laid directly 


then printed 





in the soil or enclosed within an iron tube, The various lengths 
are securely jointed together, and T-pieces are provided at 
intervals. ‘The illustration is a cross-section of the tubes, A A 


«March 22, 1881). 


being the wires 





sulphide of carbon, whilst the sulphuretted hydrogen alone passes 





as-holder he solutions of sulphocyanide of ammonia are 
ted in the still to obtain crys tals, The specification also 
explains the manufacture of sulphocyanide of calcium, gn ) 


cyanide of potassium, and ferrocy ani le of potassium, and illustrates 


the necessary apparatus. (March 22, 1881). 

1262.* Lamps for ec, ' Benzoline, &c.: C. 
G. Crawford, London. (2¢.)—The tube is set in at the top 
to decrease its diameter, and bas onde its side for the outlet uf 
additional flames (Mar h 22, 1881). 

1264.* Velocipede: W. R. Lake, London. ((. 3. 
Seuri, Turin, dta'y). (2d.)—Has only one wheel. (March 22, 
1881) 

1266.* Cop Tubes: J. C. Vanlohe. Providence, 
RI US.A. 2d.}—The tabe is of india-rabber, and is provided 
wit pe rations for the passage of bleaching liquor and dye 
(March 2 1881 


1267. Combined Couch and Armchair: F. W 
Sinnock, Bristol, and G. R. Martin, Bath. [4d 4 Figs 
—The raised part of the couch revolves like a ship's cha 
(March 22, 1881) 


1268. 5 PN Thom Caps or Covers for Bottles 
















Jars, &e mpson, Brooklyn, USA tid 
6 Figs] i itl ap a lever handle pivotted 
thereto the bottle neck or 
agains 22, 1581), 

1269. Neckties, Scarves, ane Gloves: Ss w, 
Robinson, Nottingham. (2d ng clip ires the 
necktie in piace by encircling ¢t cs. A ilar p 

lasps the glove round his wrist iss 

1270.* Fastening for Straps of Carriage Dash 
Boards: W.R Sane, London. (C. n and H 
Ford, N Haven, U.S . yk and a loop of 
peculiar construction ‘(aes 

1271.* Machinery for Pickling and Sting 


Plates of Iron, &e.: : D. and W. Rosser, Neath, S. 
[2d rhe crad ung tot n Scie once 
head rails, and rwardsin the tauks 


a connecting-r 1 and crank disc, 1831) 





i) 
nh 22 


1272. Manufacture of Cotton Covered Wire: Ww. 
R. Lake, London. 4. Splitdorf, New k, S.A.) “ 











Figs he wire is first coated with shellac, and is then v 
with slivers or rovin tton, which have whatever twist th 
may have received in m re taken out of them they a 
sid on the wires. The specification describes a ma rt 
purpose. (March 22, 1881). 


1273. Wheels for Railways and Tramways: A. 
Cc. Uljee, the Hague, and J. Cleminson, Westmin 
(6d. 9 Figs rhe illustrati a wheel 


















ster. ys show 80 « 
structed that the round of the tyres upon the centres is 
prevented with sing the elasticity or hioning 
action of the fi rial. The following are the al 
parts, viz.;: (1 eA mors g formed within its w 
radial arms or spokes B and a flanged tyre retaining ring ¢ 2)a 
half centre D without arms; (3) a tyre retaining ring E with a 
Fig i 
number of arr & common centre «the 
wheel's xi and con . at the inner ends by th centre 
D; and (4) dise or bod y Gof compr she es Lk in one or more 
pieces retained by radial projections on the ring H. The flanges 
of the tyre retaining rings enter recesses in the side of the tyre [ 
and recesses are provided in the tyre to receive the: nds of the 
spokes & and F to prevent the tyres slipping ! 
by comparing the upper and lower parts of g. 2, r 
the line 6, a. ¢ of Fig. 1. Two modifications are 
(March 22, 1881), 


1276. Apparatus for Cutting Paper into Sheets 
&c.: J. H. Johnson, London. (//, Schlaiter, Reutlingen, 
Germany), (6d. 3% Figs.}—The machine has a continuous feed 
cutter, butis distinguished from previous machines of the same 
type by the fact that the whole cutting apparatus, the bed knife, 
together with the shear or cutting knife, which rises and falls, 
makes oscillations, therefore the cut is made during the simul 





taneous motion of the cu'ting apparatus and of the pxper on the 





Ocr. 28, 1881.] 
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moment when the two have the same direction of movement as 
wellas the same circumferential velocity. (March 23, 1881), 


1277. Furnaces of Stoves for Boiling Paint, &c.: 
_G@. Grant, Manchester. (4. Prevot, sergerac, France) 
[4d. 10 Figs. J—Is for boiling vitrified paint, and consists of an 
inner and an outer casing. ‘The inner casing is fitted with shelves 
to carry the paint pots, and the space between the two casings is 
filled with burning charcoal (March 23, 1881). 


1278.* Treating the Fibre of Lalang Grass and 
Citronella Grass: J. Fisher, London. [2d.)—The 
leaves are boiled in alkaline lye and the cleaned fibres used for 
spinning or manufacture of paper pulp, (March 23, 1881), 


1279. Apparatus for Preparing Wool and other 
Fibres for Spinning: L. menden, Bradford. Yorks. 
(W. C. Bramwell, Hyde Park, Mass., USA.) [8d. 9 Figs.J)—Relates 
to the application to c ard cylinders used as “ licker-in” or “ open- 
ing eard rollers of small surface rollers to operate with “ working” 

ollers and “stripping” rollers for the ; purpose of raising the fibre 
under operation from the teeth of such “licker-in” or “ opener” 
card rollers, in order thereby more effectually to divide the staples 
into separate fibres. The rollers, called “ raiser’’ rollers, have their 
tee th pointing in a direction opposite to the teeth of the “ licker- 
in” roller to which they are ap plied, and their surfaces for the 
time nearest to the “ licker-in” travel in the same direction, and 
push forward and raise the fibre for the better operation of the 
working roller, whilst the stripper operates to keep the teeth of 
raiser clean. Motion is also given to brushes for clearing the burr 
troughs by right and left-handed screws. The invention likewise 
applies to re, gulating the feed in ap paratas such as is described in 
Specification 944 of 1879, and now called Bramwell’s card feeders 
(March 23, 1881). 


1280. Variable Valve Gear for Engines: W. 
Johnson, Liverpool, [(id. 4 /ws.j—A disc surrounded by 
a strap like an eccentric strap is carried by two pins protruc ling 
from the crankshaft. The plane of the disc can be set at any con- 
venient angle to the axis of the shaft, so as to produce a wobbling 
motion which works the valves, the transverse of the valve and 
direction of rotation of the engine depending on the pe sition of the 
dise. The strap can be n d round with relation to the disc to 
vary the lead. (March 23 1831), 





1281* Watches: H. Aspinall. Liverpool. (2/) 
| rhe shaft of the wheel that is driven by the wheel on the pendent 
is pivotted so that it fits into holes in the watch p ate. (March 


z3 1681) 

1282. Steam _Bollers, &c.: C. W. King, Man- 
chester. [td. 27 Fiys.j—in constructing the tirebrick sides 
and ends of firepl fireboxes, and combustion chambers, the 
inventor uses br abs, &c., of fireclay so formed and fixed 








other together and prevent any parts 

section through the sides 
is formed of one or more 
curves : t enclosed in a metal casing 
Numerous arrangements are shown, (March 23, 188) 


fail 





1283. Mixture for Cholera, Diarrhea, &c: W. 
Williams, London 4d. }—C onipounded of flour, rice, spices, 


and chaik, (March 23, 1551). 


1284. Multicharge Guns, and Gas Check Wads 
to be Usea therewith: F. J. Cheesborough, Liver- 
pool. J. &. Haskell, Passaic, NJ... USA) (Sd. 9 Pigs The 

















eadipg features consist in the accumulation of power bebind the 
projectile by the successive explosions of suppier charges of 
powder after the explosion of the initial charge and during the 
} rogress of the proj t of the gun, the said supplemental 
charges being contained in separate pockets communicating with 
the main or central bore of the gun. The improvements are (1) aa 
improved plug for tl bre 2) supplemental charge pockets 
of separate pieces of stee| screwed into enlargements on the under- 
side of the gun; (3) an improved priming plug for the pockets; 
(4) certain provisions for lining, boring and cleaning the chambers: 


(5) a steel lining for the gun ; (6) a novel gas check wad. (March 23, 
1831) 


1285* Governors for Marine Engines : M 
Benson. London. (/. Jordan, Paterson, NJ, USA) (2d1— 
‘The arrangewent sppears to include a differential m tion of some 
kind, but in the absence of drawings it cannot be understvod. 
(March 23, 1581). 





1287. Depilatory Process ag’ Hides and Skins: A 

Clark, tondon, ((. J. P. Desnos, Paris). [(2d.}—The 

solution employed contains limestone, orpiment, and potash. 
(March 23, 1581) 


1288* Ornamenting Furs: A. M. Clark, London, 
(L. Havasy, New York, U.S.A.) [2d Feather tips are worked in 
between the hairs of the furs. (March 23, 1881). 


1289. Manufacture of Soap from Animal and 
Vegetable Fatty Matters: P. Jensen, London. ‘/. 
Weimeck, Grafendors, Austria), [4d] -Claims the saponification of 

with alkaline lyes, by rendering them into the 
ate before the caustic lye is added for the 
| hard soaps as well as non-neutral washing 


fats without boiling 
so-called globular 
manufacture of net 













soaps, while at the ie time obtaining spent lyes which do not 
tain ¢ .and which are suitable for glycerine manufacture. 
(March 23, 





1290.* Bells, Knockers, Letter Plates. &c.: W. 
R. Comings, London. (2d }—Tue three ure combined to- 
gether, (March 23, 181) 


1291. Treating Hominy: B. J. B. Mills, London. 
(W. 8S. Boon, St. Louis, M. Boon and R. H. Hally, Watert wn, New 
York. U.S.A.) |4d.]—The hulled, cracked grain is sprinkled with 
alealine lye and<« iried on a hot plate, (March 23, 1881). 


1292*. Manufacture of Castings from Iron, &c.: 
J. Watson, Rotherham, Yorks. (24)—The parts to be 
eventually fastened tugether are cast with studs inthem. (March 
23, 1881). 


1293.* Manufacture of Kitchen Ranges, &c.: J. 
Watson, Rotherham,'Yorks. (2d.]—LKelates to methods of 
cunnecting the parts. (March 23, 1881). 


1296. Spring Safety Valves: T. Adams, Man- 
chester. (8d. 4 Figs.)—The illustrations show four safety valves 
opening upwards into one chamber above them, and each ‘divided 
from the others by a division piate B, which enters the side exit 
A! from the valve box A, If any valve lifts the steam issuing 
from it escapes trom that compartment through the side outlet 
passage and rushing past the ends of the division plates tends to 
reduce the pressure of air upon the tops of the valves in the other 
compartments, and thus to cause them also to lift. Cis the valve 














put on, N the lever for easing the valve, and O means for rotating it- 
A threefold valve casing is also described. (March 23, 1581). 


1297. Coating or Covering the Surfaces of Iron 
or Steel Ships, &c.: W. Welch, Portsmouth. [id.)— 
The surfaces are coated with cement and then covered with granu- 
lated cork. «March 23, 1881) 


1300. Metallic Saetinness to be Affixed to Heels 
and Soles ot Boots and Shoes: A. Sumner, Lon- 

on. [td 7 Figs.) -The plates are made from casts from worn 
boots, so that they are fitted for attachment to uneven soles 
and heels. (March 23, 1881). 


1301. Tobacco Pouches: H. A. Fleuss, London’ 
(44. 3 Figs.)—Consists of a bag with a flap to cover the mouth’ 
(March 23, 1881 


1303. Mechanism for anf yd Watches, &c.: 


H.H. Lake, London. (4. A [6d 6 Figs.j —The 
going spring is continuously or intermi roe ‘wound up by a 
mg rior spring wound up bya key in the usual way. (March 


23,1881). 


1305. Sawing yg meno aoe. Ghost | Stocks: 0.C.P. 
and R.A.E. Fleck, Berlin. [#¢. 3 Figs.) -Consists in a 
new method of bolding and feedi nett 1e blocks to be sawn, Brackets 
are attached to the frame, each of which carries two feed rollers 
and is secured in such a manner that it can be moved out of the 
way when required. The lower four feed-rollers are grooved to 
grip the wood, while the four upper rollers are smooth. When the 
block enters the machine it is carried forward by the lower rollers 
for a certain distanca, and is then caught and fed between both 
upper and lower roilers, (March 24, 1881). 


1306* Compoune Steam Engines. &c.: E. Davies. 
Liverpool 2 Relates to M'Naughbting existing engines 
and to various d ispositio m of cylinders for compound engines 
(March 24, 1881), 


1307* Machines or Apparatus for Washing 
Clothes: T. Wilson, Newcastle-on-Tyne. (2d.]—A 
central tube is provided for the circulation of the water in the 
boiler. (March 24, 1881). 


1309. Safety Wicket and Grating for Street 
Door: A. C. Henderson, London. (7. M. 4. Montclar. 
Paris). [6d. 14 Figs ]—A smali wicket is provided for observa- 
tion and a large one for the reception of packages. The larger one 
cannot be opened until a hatchet. carried at its back, has been 
removed. ‘The porter arms himself with the said hatchet in case 
an intruder sbould gain admittance disguised as a parcel. (March 
24, 1881). 


1311. Casting, Lining, and Casing Shaft Bearings, 
Bushes, Plungers, Sliding Blocks, &c.: A. Howat, 
Manchester. [(. 4 Figs.j}—Consists in lining brass or iron 
shells with phosphor-bronze by drilling in the shell taper holes 
with the larger ends outside and running in a thin layer of 























phosphor-bronze in a suitable moulding box. In the illustration, 
which is a longitudinal section of a bearing for a railway axle, a is 
the cast-iron shell, 6 the phosphor-bronze, ¢c¢ the taper retaining 
holes, (March 24, 1581). 


1312. Hot-Blast Stoves: H. Massicks and W. 
Crooke, Millom, Cumberland. {4¢. 6 figs.)— The stove 
is vertical and made with concentric circular walls and radial 
walls all of tirebrick, and forming a series of segmental passages. 
The walls terminate alternately a short distance from the top of 
the stove, and have arches in each alternate wal! at the bottom. 
The gases to heat the stove enter at the bottom in the centre, and 
the gases and heat traverse the passages from the centre to the 
outermost passages, The blast passes through tbe stove in the 
opposite direction. A Casing covers the top and may have an air 
valve, Scrapers are used to clean the passages. Refers also to an 





seating, E the spindle, H the pintle, G the spring, K the com- 
pression nut, L the check ring to prevent further pressure being 





arrangement of valve and seating for gas or hot blast. (March 24, 
1881) 





1313.* Bicycles and Tricycles: J. Harrington, 
London. (2¢,)—lKelates to the bearings, the necks, the steering 
gear, and the clutch apparatus, (March 24, 1881). 


1314.* Ventilating Apparatus: G. L. Shorland, 
Manchester. (24.)—Uonsiats in the employment of ascending 
air columns to induce an outflow of vitiated air from rooms and 
buildings, (March 24, 1881). 


1316.* Rockets, &c.: J.C. Pain, London. [2¢.j—A 
spring on the rocket Case epgages with a notch on the stick 
(March 24, 18381). 


1317.* Bearings for Screw Propeller Shafts of 
Screw Steamers: W.R.Oswald,London. [2d.)—Tue 
wear of the lignuin vite strips in stern tubes is compensated for 
by the use of inclines, whereby the said wood bearing pieces are 
caused to approach the shaft as required. (March 24, 1831). 


1318. Sewing Machines: C.T.Bastand, London. 
(6d. 7 Figs,;}—In machines with a reciprocating shuttle, the usual 
~ dwell” of the needle is done away with, and both the needle and 
the shuttle receive a continuous movement. This machine will 
sew in either direction by simply reversing the feed, (March 24 
1881). 


1320.* Tubes for Facilitating the Drainage of 
Land: W. Lavender, Biddenham, Beds. ([2d.}|—The 
subsoil drains have branches reaching to the surface for inlet of 
air. (March 24, 1881). 


1322.* Manufacture of Iron: J. H. Johnson, 
London. (W. £. Sendley, Liége, Belgium). [2d4}—The iron is 
freed from phosphorus, sulphur, silicon, and manganese, by run- 
ning it on to a hearth lined with hematite, or cinder tap or oxide 
of iron, and gently stirring it until the impurities are absorbed, 
(March 24, 1851). 


1323. Metallic Cartridges, &c.: W.R. Lake, Lon- 
don. (L. Letrange, Paris). [4d).—The cases are made frum 
an alloy of copper and tin and phosphuret of tin. (March 24, 1881) 


1324. Apparatus Pa' Boiling and Digesting 
Paper Stock, &c.: A. M. Clark London. (i. Coker, 
West Point, Nebraska, U.S.A. ) [6d. 5 Figs.j—1s to obviate direct 
injection of steam into digestors, and thus weaken the lye by 
addition of condensed water. The mass in the digestor is heated 
by a steam heater, a circulation of the lye being obtained by the 
variations in specific gravity. An apparatus is described, and 
thirteen claims are made to its various parts, &c. (March 24, 
1831). 


1326.* Railway Brakes: a. M. Clark, London. 
(J. Meissner and H. Heischman, New York, U.S.A.) (2d.]—Describes 
a particular form of brake and shoe operating on to the top of the 
wheel, and applicable ty an American bogie truck. (March 24, 
1881). 


1333.* Carriage Locks and Handles: J. Edwards, 
London, (2¢.)-—Jhe lock is secured by a spring when the door 
is slammed ; the handle is of toughened glass. (March 25,1881). 


1335.* Fountain Penholders: H. J. Haddan, Lon 
don. (//. Burckas, Leipziy, Saxony). (2d.]—The essential feature 
is that not only the pen but the distributor can be changed at will 
(March 25, 1881). 


1336. Apparatus for Finishing and Rounding 
Pills: J.U. F. Richardson, Leicester. [tid 1 fig)- 
The puls are fea between two d.scs revolving face to face. They 
enter at the centrc and gradually work their way to the periphery 
where they escape. (March 25, 1851). 


1338." Apparatus for Working the Rollers of 
Blinds, Maps, &c.: S. Bee, Grantham. [2d |—A vertical 
shait drives the rulier through a worm and wormwheel. (March 25, 
1881). 


1339.* Elastic Stamps or Printing Apparatus: 
F. van den Wyngaert, Berlin. (4. Weyiandt, Beriin), 
(2d.]—Devices or characters ure formed on the periphery of a 
wheel by cutting away the parts not required, (March 25, 15:1). 


Pg mall Alarm Apparatus: W.R. Lake, London. 
. Haas, Paris). (2d ]—A gong to be attached to dovrs. (March 25, 
1881). 


1341. Apparatus or Means for Getting Coal, 
Blasting, «c.: J. MacNab and R. W. Jenkins, Lon- 
don. (2d.)—Has reference to a compound explosive cartridge 
which may be used alone or in conjunction with water as described 
in Specification 3150 of 1876, (March 25, 1881 , 


1344.* Velocipedes: E.R. Settle, Coventry. (2¢)j— 
Describes a new ball bearing, a new felloe, and an improved 
socket, (March 25, 1881). 


1349. Rabbit and Vermin Trap: T. Douglas, Wire 
Bridge, Peebles, [td 4 Figs.)—The animal is caught between 
a tixed hoop and a spring bar released by its tread on a catch plate. 
(March 26, 1881). 


1354. Casting Metals: J.C. Mewburn, London 
(J. Demogeot, Paris). [6d, 22 Figs.}—Describes the use in the 
manufaciure of moulds for castings, of (1) flasks whose parts are 
movable relatively to one another, pattern plates and (3) of 
means for ramming the sand mechanically, also a method of simul- 
taneously moulding each of the faces of the object, and likewise 
the manufacture of metal castings by means of a number of 
moulds piled one upon another, (March 26, 1581). 


1362. Automatic Regulation of Heat in Kilns, 
&c.: a. S. 1 omkins, F. mu. Courage, and F. a. Crack- 
nall,wondon. [4¢. 4 figs.j—The regulation is effected by a 
balanced thermometer, which changes its attitude as the mercury 
expands. (March 2s, 1881). 


1380. Ornamental Screens for Fireplaces: W. 
E. Crowther, Manchester. ([2d.)—The screens are made 
of plaited cane. (March 29, 1881). 


1389. Caloric Engines Heated by Internal 
Combustion of Gas or other Fuel: M. P. w. Boul- 
ton, Tew Park, Oxford, [sd. 10 Figs.j—Is for improve- 
ments on Patent 495 of 1879 and 5210 of 1880, wher¢ by the separate 
heating vessel is dispensed with by employing the internai com- 
bustion of gaseous or liquid fuel. In the illustration A is the air- 
charging vessel, the upper poition«f which is kept cool, while the 
lower portion is hot; D is the displacer furnished with a shield ; 
R is the regenerator through which the air flows in passing from 
one side of D to the other; C is the working cylinder with piston 
P; Lis the igniting apparatus; W a water casing; s the cold air 
supply valve ; e the eduction p:pe; o the discharge pipe; F a tlame 
burning under A, In working when P has just completed its work- 
ing stroke and is at the top of the cylinder ready to commence its 
down stroke. Dis also at the topof A. The spaces below UD and 
P and the spaces in R and the adjoining passages are filled with 
air wh’ch has finished its performance of work on P by expansion. 
The valves v and e are open, wis shut, Ddescends, Above it draws 
in air entering through the supply valve s. Below, D expels 
exhaust through v into C and out by the eduction valve e. Mean- 
while the pistun of the gas pump (not —_— is moving up vards 
in its cylinder taking in the supply of g While D is pertorming 
its duwnstroke, as above described, P i is ; performing the first haif 
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or portion of its downstrehe Below, it expels exhaust rons th ¢, 

while above, itis followed by atr nospheric air, When the piston 
cf A and the gas pump have completed their strokes and taken in 
their respective charges of air and gas their supply valves are 
closed, and v the valve between A and C is also closed; wu the valve 
between A and R is opened. D now ascends, displacing the air 
above it and causing it to pass through R into the lower part of A 
below D. At some time while the piston of the gas pump delivers 
its charge of gas intoc and this issuing from the apertures in c 
mixes with air ceuing from R into A is ignited by the igniting 
apparatus I and burnt, The heat of the combustion raises the 
pressure of the air or elastic fluid in A and R and the spaces 
connected with them, In the first part of D's upstroke it sends 
air through the regenerator and passages, clearing out products of 
combustion from the lower part of the air vessel. The gas pump 
then injects the gas and the combustion takes place. Some time 


) 



































and D dur 1g ema 
ratoran ol peon 





the combustion ceases, : 
stroke sends air through the regene 


Whe 
strokes above described have been completed D is at the top of its 


ges 


cylinder. and the space beneath it in A, and the s] 





the adjoining passages are full of air whose pressure 
raised by the heat of the combustion; P is atthe bottom of its 
cylinder ready to commence its up or working stroke. eis now 


closed and vis opened. High pressure air passes from A and R 
into C below P, and expanding in C urges P upwards, causing it to 





perform its working stroke. Meanwhile D remains at the top of 
A, stationsry or nearly so, The piston < he gas pt ) might 
also remain stationary. but it may be moving, taken 

P having completed its up-stro ke u is clos ( 

the point previcusly taken as starting poin 

1881). 


1410 
Newcastle.on-Tyne. 
in a gauz in an atm¢ spl nOlare 

1411 Hydraulic apparatus for snitnetiee ata) 
Distance the Extent to which Reservoirs are 
Fi led: E. de Pass, London. (P. 0. Oeche/hiuser, Berlin 
(6d. 3 Figs]—A pump, worked by a rack attached to a rising ad 
falling float, delivers f tor ata dis- 














G Collier | 


rotate 


1881). 


Steam Washing Machines: 
(Sd. 8 Figs.)—The art 
rere of steam 


les are 


ze sieve 


through a pipe to an indicat 





tance. (March 31, 1881). 
1437. Manufacture of Knives and Forks: W 
B. Stokes. Birmingham. [éd. 8 /igs.)}—Has reference to 


new means for attaching tangless blades into the bolsters on the 


handles, (April 1, 1881). 
1439. Valves: W.H. Westwood andE.T. Wr ght 


Dudley. Worcester. [6¢d. 8 Figs.}—Claims making in the 
face of the dise or other moving part, or in the fl 





fixed part 


















or in both, the moving and fixed parts, grooves for Nolding 
other lubricant, in conjunction with pipes ana passages for sup; i. 
ing the lubricant to said grooves, (April 1, 1881) 
1441 Furnaces for Heating and Welding awe. 
&c: W..utton and M Croft, Walsall. (2 
air is conveyed b+ neath the bed of the fire over and through ‘the 
*rown of the furnace by means of hollow wal!s, pipes, or flues, and 
the nce into the heating or weldir ng chamber ( spril 1, 1881). 


1453. Interlocking of Railway Te! aapouains 
Block Instruments, Points, and Signals: C. Hodg- 
son, Kilburn. (8d. 12 Figs.)}—Relates to improvements on 














Patent 4173 of 1879, whereby the instruments 
station are interlorked with each other and with those 
station, and whereby the necessary currents for w 
are transmitted in both directions along a single li 
be useless to explain this invention without g g 
ormer, (\pril 2. 1881) 

1502. Preparing Warps for Weaving: GC 
Taylor, Huddersfield. [fd 4 s.)—lhe warps, after 
beng beamed, are drawn between the table and head of a 
hydraulic press. A length of warp, equal to the width of the 
table, is pressed at once, and then the pressure is relaxed and a 
fresh length is automatically drawn forward to be operated on 
It is stated that such hot-pressing obviates the necessity of 
sizing and produces better ck (April 6, 1881). 


1519. Cravats and Neckties, &c.: J. Hinks and 





T. Hooper and F.R Baker, Birmingham. ['id. 14 /igs. 

Relates to metal clips or fastenings, (April 7, 1881). 

me, merecshoos, Be. : : J. P. Rowers, Lythem 
féd.J—The shoe bas CESSES yr i ( calks, and is 
ecured ~ the foot er straps or ¢ nnn 8. 1881), 

1604. *stral Lanterns: F.H. Battery, Hillsdale, 
Mich..US aA. (6d. 4 #1gs.).—I!s an educational instrument for 
aiding the study of astronomy. (April 12, 1881), 


1610. Mauufacture of Umbrella and Parasol 
Furniture e. G. Lusher Birmingham. 6d. 1v Figs 
manufactur (April 14, 1851). 


Kelates to detuiis of 


3142. Apparatus for Purifying 5 my Liquids: 
W.R Lase, London.  g fuing and Maturing n 
{ ] 











pany, Hartford, Conn,, U. 6d, 4 Describes a peculiar 
ru of retort and condenser. (J ily 1 
3157. Hose Coupling: _ E Geage, London. (D.B 
Kendall, Howland Fli . [4d 46 Consists in the 
SEE) | yment of © met fg a ann rmnsd by oft ching atr ps of metal 
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capable of compression by a circular band which slips over it. 
(July 20, 1881). 

3278. artificial Tooth Crowns: S. Pitt, Sutton, 
Surrey. ((. Mf. Richmond, New York, U.S.A), (6d. I F 
Consists of a metal shoe to be attached to the tooth by « 
(July 26, 1881). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offices of ENGINEERING, 35 and 36, 
Bedford-street, Strand. 


THE B ASIC P! ROC E SS. 

In our report of the recent meeting of the Iron and Steel 
Institute, we published only a brief summ: ary of Mr. 
Holley’s remarks on the basic process in America. These 
remarks have a very important bearing on American steel 
production, and we take this opportunity of reproducing 
what he said verbatim. 

Mr. Holley said that, at the May meeting a year ago, 
he had been asked what they were doing in America 
ibout the basic process. He had replied that they had 
investigated the process pretty fully, and had begun to 
adapt works to its use. He could not now say that the 
basic process was in actual use in America, although the 
patents had been bought with the intention of using them, 
und one new works completely adapted to the basic process 
had been nearly finished. He wished to say more about 
the adaptation of works further on. Although the basic 
process could now be quite well used in several American 
works, the demand for steel was so great that ironmasters 
could not afford even a temporary reduction of output in 
order to introduce a new process. He had lately visited 
most of the basic steel works on the Continent, and could 
from his independent observations confirm what Mr 
Thomas had said as to the development of the process 
there. He could also testify from his own experiments on 
steel he saw made at Witkowitz, to the excellent character 
of the product referred to in Mr. Kupelwieser’s paper. 

Last year it was generally admitted that the basic 
process was a chemical success, and that the remaining 
difficulties were mechanical, and hence to be overcome with 
comparative ease. Recent observations show great im- 
provements in this direction, chiefly in the preparation 
and use of dolomite, which is now che: aply ec: le ined in the 
cupola and mixed with tar, so as to produce linings by 
melting the mixture, and also to produce bricks from a 
plastic mixture. Some improvement has been made in 
heating lime additions and in conveniently removing slag, 
but much remains to be done. In one two-vessel plant, 
after three months running, twelve to re> heats of nine 
tons each were produced per shift. A double shift just 
started was turning out 600 iene of ingots per week. An 
old fashioned th -vessel pl ant was produci ng 24 to 25 
three and a half ton heats per double shift, and averaging 
2500 tons of ingots per month. An ordinary two-vessel 
plant was produci 18 to 20 five and a half to six-ton 
heats per double shift. Linings were generally enduring 
60 to 70 heats, before extensive repairs, an tuyere 
bottoms were in one case averaging 20 heats. In short, 
the output of basic plant is greater and the practice is 
better than those of the acid plant were four or five years 
age. 

Regarding the adaptation of works, that is to say, the 
providing of complete conveniences and appliances for all 
th e operations of steelmaking, it is not unduly compliment 

ng Americans to say that they have paid much greater 
atte ntion to this subject than has been paid to it in Europe. 
And they have been rewarded by getting a greater return 
out of a unit of capital and a unit of labour. In round 
numbers, adding 20 per cent. to the cost of a plant of ordi- 
nary European type (not of course simply patching an old 
plant) will enable double the product to be got out of it. 
[wo years ago he got the following statistics regarding 
labour. In one of the best English plants, having four 
vessels, and producing g 100,000 tons of ingots per year, one 
man produced 507 tons. In another English plant of 
medium oul. having four vessels, and turning out 
84,000 tons, one man produced 420 tons. In an American 
plant of medium quality, having two vessels, and pro- 
dacing 90,000 tons, one man produced 555 tons. Here then 
| is a gain of 20 per cent. in the results of labour due simply 
| to better plant. 

This better adaptation of plant lies in more mechanical 
appliances, in more convenient appliances, in duplicate 
machines where there is danger of breakdowns, in large and 
convenient spaces for the men to work in, in short, in pro- 
viding for all the operations of steelmaking. There are 
many plants in Europe where the principal operations are 
perfectly well provi ded for, but in which the minor opera- 
tions, so-called, of repairs, internal transportation, and so 
forth, seem hardly to have be en contemplat d in the design, 

and have to be done awkw: ardly, inconveniently, and by 
brute force twenty times a day. The moral effect of a 
good plant is most important; it encourages the men; 
they know that the plant will stand behind them, and give 
them a big product with the minimum of labour, delay, and 
anxiety. It has been said that American plants are forced 
and overloaded. On the contrary, their uniformly large 
output is due to the fact that they do not have to be forced. 
But the day has now come when these facts do not have to 
be confirmed in America alone; they can be confirmed 
within a day’s ride of London. 1 have lately seen the new 
two-vessel pit at Seraing turning out 50 to 60 heats of 
5} to 6 tons each, or 300 tons of ingots a day from these 
small vessels. ‘Three operations were going on at a time, a 
ladle of metal was coming to the lift r ady for the vessel, 
the vessel was blowing a heat, and the heat just blown was 
being cast. ‘That is a business-like way of making steel. 

It bas often been charged at these meetings that high 
quality of product was incompatil le with a very large out- 
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| numerous warehouses along the Mississippi, 








put. What does this charge mean? Surely it does not 
mean that the metal is improperly melted, that the metal 
is underblown, that the spiegel is not all poured i in or that 
excessive scrap is made, or that repairs are imperfectly 
done in the fastest working on record. Such fast working 
would bankrupt any firm in six months. If the charge 
means anything, it means that the conveniences that allow 
fast running tend to impair quality. “Mr. Greuner, of Servi: 1g 
can probably tell us if the steel in his slow-working pit is 
any better than that in his fast-working pit ; and if so, 
whether impaired quality is due to a ladle of iron being 
always ready to pour into the vessel ; to capacity of pit and 
cranes to handle 300 tons inste: ud of 200 tons a day, or to 
the fact that bottoms are set in twenty minutes instead of 
six hours. He will probably tell you that a well-balanced 
plant does not require forcing, but, on the contrary, always 
presents the uniform conditions for making good and uniform 
steel. 

The new conditions of the basic process have led some of 
the American engineers into a new theory of Bessemer 
works, the main feature of which is to completely separate 
steelmaking and repairs. The steel shop being arranged 
exclusively for the manufacture of ingots, is not adapted 
to the repairs of refractory linings ; whenever a ladle or a 
vessel bottom or a vessel shell is unfit for steelmaking, it 
is immediately removed to the repair shop by convenient 
means (everything lies in convenient means) and duplicate 
repaired parts are substituted. Certain practice in Europe, 
however, when one old-fashioned pit will not make steel 
enough is to add another old-fashioned pit, at a considerably 
greater cost than that of one pit which would turn out the 
same work, and also at a materially increased cost of labour. 
Mr. Holley said that, in as far as he was pecuniarily 
interested in American steel works, he regarded this 
European practice with resignation, in fact with cheerful- 
ness. It was, however, a very agreeable duty to point out 
some of the advantages of improved Bessemer works to the 
many engineers and ironmasters from whom he had 
received so much valuable information about the iron and 
steel manufacture in general. 








FOREIGN AND COLONIAL NOTES. 

South Australian Railway.—The section of the Govern- 
ment Gums Railway, between Hawker and Beltana, has 
been completed, and it was formally opened for trafic 
July 2. The total length of the Gams line now open for 
traffic is 144 miles. 

The Messageries Maritimes.—The Messageries Maritimes 
will commence its service from Marseilles to New Caledonia 
early next year. Vessels are now in course of construction 
for the new line; the first three will be named the Natal, 
the Melbourne, and the Sydney 





Grain on the Mississippi.—Rumours that Mr. James R. 
Keene, a well-known speculator, has determined to take in 

hand in the Western barge business are taking a more 
defi nite shape. The company of which he is president is 
said to have alre: ady bought 63 steamers, 120 barges, and 
preparatory 
to shipping grain and provisions to Furope, at a cost for 
transportation below the present all-rail rates to Atlantic 
ports. 

The Hudson River Tunnel.—This important work, now 
under the charge of General W. 8S. Smith, is making sub- 
stantial progress. It will be re smbered that it is a double 
tunnel. The material to be removed is an extremely com- 
pact blue clay, which thus far has proved to be encourag- 
ingly free from softer streaks, seams, or other breaks, by 
which water can enter, or compressed air escape in serious 
quantity. 

Rails on the Philadelphia and Reading Railroad.— 
‘he Pailadelphia and Reading Railroad Company laid 
,>40 tons of new rails on their track in 1880, taking out 
838 tons of old rails. The cost of the former being 
54.61 dols. per ton, and the price received for the latter 
31.28 dols. per ton, the expense of renewals was 337,809 
dollars. 

The Electric Light in the United States.—The an- 
nouncement is made that all of the important American 
electric light companies, with the exception of the Edison 
Company, have formed an association. It seems that some 
complication in the patents is at the bottom of the proceed- 
ing. It is stated that the Fuller Electric Light Company, 
who are owners of the Gramme patents for dynamo-electric 
machines, succeeded in convincing the other companies, 
whose machines are more or less modifications of it, that 
it would be to their interest to consolidate. The Edison 
Company refuses to join. The Siemens patent has been 
lost in the United States through an oversight, and is, 
therefore, free to all. 

Italian Ironclads.—Four new ironclads are to be added 
to the war fleet of Italy. The keels of two are to be laid 
down immediately, one in the dockyard at La Spezia, the 
other ut Venice. Their length will be 100 metres, their 
immersion 7 metres 65 centimetres, their displacement 
10,000 tons, their engines 10,000 horse power, and their 
velocity 16 ‘miles an hour. What the guns will be will 
remain undecided until the ships are ready for them, when 
those will be adopted which are found by experie nee to be 
the most useful. When the Italian Parliament meets 
again, it will be asked to vote the money for the other two 
ironclads, one of which will be built at Spezia and the 
other at Castellamare. 


Station Roors.—We und stand that the walls of the 
Society of Engineers’ meeting hall at 6, Westminster 
Chambers, Victoria-street, are covered with drawings of 
various recently erected iron roofs illustrating Mr. Arthur 
T. Walmisley’s paper, read at the last meeting, which is to 
be discussed at their next meeting on November 7. The 
variety of roofs thus illustrated is very extensive. 
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Elementary Treatise on Natural Philosophy. By A. 

Privat DescHaNeL. ‘Translated .and Edited with 

Extensive Modifications, by J. D. Evererr, M.A., 

D.C.L., F.R.S., F.RS.E. Blackie and Son, London, 

Edinburgh, and Dublin. 1882. : ; 
A sixTi edition of this valuable work is now being 
issued, Like its predecessors it recommends itself 
to the reader for the most part by its clear, sharp 
letter-press, and its fine engravings, but strange to 
gay the latter portion of the volume before us—about 
one-third of the whole—is printed upon paper 
which is palpably thicker and inferior in quality to 
that employed in the earlier chapters, a change that 
by no means adds to the beauty of the impression. 
We know that of old it was the custom of some to cur- 
tail their hospitality when ‘men had well drunk,” 
but as the intellectual, unlike the physical, appetite 
grows more critical, even as to the way in which it 
is served, the more it is exercised, we cannot ascribe 
the alteration to any such frugal motive, but must 
regard it as an important mistake on the part of the 
printers. 7 a: 

Considerable changes have been made in this 
edition in the arrangement of the subjects to cause 
them to follow each other in more natural order, and 
Part L, relating to statics and dynamics, has been, 
toa great extent, rewritten by the editor. In the 
other sections new articles have been introduced 
embodying the results of researches made, or pub- 
lished, siuce the date of the last issue, and the 
descriptions of apparatus that have, during the 
same time, come into prominent notice. As might 
have been anticipated, Part ILL, which deals with 
electricity, is the greatest gainer in this respect. 
Among other interesting additions we notice an 
account of a series of experiments by which Pro- 
fessor Rowland, of Baltimore, succeeded in pro- 
ducing the deflection of a magnetic needle by the 
influence of a static charge of electricity carried 
past it by a rapidly revolving disc of gilt ebonite. 
There are also short descriptions of dynamo-electric 
machines of various types, of duplex telegraphs, of 
the microphone, &c., but after ali the object of the 
book is not to inform the reader of the latest pro- 
ductions of skill and ingenuity, but rather to teach 
him the principles which underlie the track upon 
which his constructive faculties must run if he is to 
achieve The discovery of a really new 
fundamental truth, or the promulgation of a trust- 
worthy abstract theory, is so infrequent that a book 
which deals with the elements of science does not 
quickly grow old. Its author or editor may strive, 
as Mr, Everett has done, to increase its illustrations 
and to intensify its lucidity, but once the work is 
well done an interval of a year or two yields no great 
crop of new matter. Considering the powers of 
reception of a considerable portion of the so-called 
scientific public, perhaps it is as well that the evolu- 
tion of theories should not proceed very rapidly. 
As an example of what we mean, we might 
point to the hypothesis of lines of electrical and 
magnetic force, which is by no means new, yet 
a cursory search at the Patent Otfice, or a short 
conversation with many of the rank and file con- 
nected with electric lighting, would show that not 
a few calling themselves electricians have never yet 
fairly comprehended it. ‘lhe author of an exhans. 
tive text-book, as this, might follow the 
example of the Scotch minister who repeated the 
same sermon week by week on the plea that 
the congregation had not put his precepts into prac- 
tice, and might many successive editions 
without fear of their being out of date, 
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Etude sur la Marche des Crues, et sur U Influence des 
Travaux Rectification, d’ Approfondissement, et 
d’ Elargissement des Cours d’Eau. By Turopore 
Betpairne. Ghent: Librairie C. Muquardt. 

This phamphlet consists almost entirely of elaborate 

series of mathematical formule, by which the 

amount of flooding and the effect of works of pre- 
servation can be calculated in a given river bed. 

The author's object is to demonstrate what amount 

of truth there is in the common complaint of 

riparian proprietors—that their lands are addi- 
tionally inundated in consequence of improvements 
made to the river bed higher up. He takes a sup- 
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posed stream flowing in a bed of given dimensions 
with sloping sides, through a valley, and using MM. 
Darcey and Bazin’s formule for the uniform move- 
ment of water in such a bed, he calculates for a flood 
rising to various given heights, the amount of water 
passing down, and the length of time during which 





the flood lasts. ‘This is done for the two cases; (1) 
in which the river rises in its bed without over- 
flowing its banks, (2) in which it inundates the 
valley. In the latter case, the duration of the 
flood is prolonged by the fact that the whole valley 
does not become the bed of a current; obstacles, 
such as hedges, plantations, &c., retain a portion of 
the water, and delay its discharge. Now, suppos- 
ing the same stream to have been the subject of 
works of improvement, its bed to have been 
widened and deepened, and its slupe increased, the 
same formule will give the altered result, which 
can be compared with the former. The following 
important conclusion is then reached for this case. 
As long as the amount of water contained in the 
new bed is not sufficient to overflow the banks, it 
is discharged more rapidly into the lower parts of the 
river, and, of course, if adequate provision has not 
been made for it there, the flooding is increased ; 
but as soon as inundation takes place above, the 
rate of discharge below is diminished in comparison 
with that before the alteration of the bed. ‘The 
works, therefore, will have injured the lands lower 
down in times of moderate flooding, but protected 
them against high floods. As they have provided 
greater accommodation for the water, and conse- 
quently decreased the height of inundations, the 
average discharge from a portion of the river so 
treated will during time of flood be higher than it 
was before; but the maximum discharge remains 
unaltered. 

We have given M. Belpaire’s conclusions, and 
must refer our readers for the proof of them to his 
own pages. He is careful to guard against rash 
generalisations, and points out that the circum- 
stances of each case must be carefully considered 
before using these calculations. The presence or 
absence of affluents themselves likely to be flooded, 
is an important qualification. ‘They usually dis- 
charge their surplus waters into the main stream 
before its own flood has come down. If, therefore, 
the arrival of the latter is hastened by facilitating 
its course, the consequence may be a meeting of the 
two floods, and a greatly increased inundation at 
the confluence. If, on the contrary, two confluent 
streams bring down their flood water at about the 
same time, accelerating the discharge of one of them 
has a distinctly beneficial effect. 
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MOTIVE POWER AT THE PARIS 

ELECTRICAL EXHIBITION. — No. VII. 

MM, CaiL-Havor and Co., of Brussels, exhibit a 
50-horse power horizontal engine of a new type 
(Bitschwiller-Thamm system). In general appear- 
ance this engine closely resembles those exhibited by 
MM. Carels and by De Quillacq, and the arrangement 
of steam distribution has a certain likeness to that by 
balanced valves, But in this engine both steam admis- 
sion and exhaust are effected by slide valves placed 
obliquely above and below the cylinder. The steam 
valves enclosed in the boxes A and A!, see Figs. 1 to 
3 on the next page), are actuated from the shaft T T', 
which is put in movement by the bevel wheels R R' 
of which the latter is mounted on the flywheel shaft. 
This shaft carries on the right of the valve spindles, 
two cams C C! which successively raise two slides 
placed on the valve spindles, and which thus fix the 
amount of their travel. The spring D counter- 
balances the action of the cams, and instantaneously 
closes the valves. ‘The exhaust valves placed under 
the cylinder are operated by a crank and connect- 
ing rod moving a shaft, on which are levers con- 
trolling the valves; this part of the mechanism is 
shown at S. The Porter governor is used to regu- 
late the admission. ‘The valve spindle carries a 
slide, movable longitudinally, on which the cam 
actuates. The movement of the governor displaces 
this slide on the spindle, and consequently varies 
the duration of the cam movement, and consequently 
the time that the valve is open. The cylinder has 
a double steam jacket. Accordiug to the construc- 
tors, the consumption of steam varies from 19.8 lb. to 
22 1b, steam per horse power per hour. The follow- 
ing are some of the leading dimensions of the 
engine : 


By J. N. Dyer, 
Maemillan and Co. 








Diameter of cylinder son e» 16.14in. 
Length of stroke cae 39.37 ,, 
Number of revolutions per minute... 5 

Maximum admission of steam -50 of stroke. 
Minimum 4 


A considerable number of these machines are in 
use in Belgium, Alsace, and in the north of France. 

The electric machines driven by the Cail-Halot 
engine belong to the United States Electric Lighting 
Company of New York; they are arranged as shown 
in Fig. 4, and are as follows: Two Weston machines, 
driven at 925 revolutions, and each feeding 10 
Weston lamps, in the United States Section; two 
Maxim machines feeding the regulators placed above 
the entrance of the Palais de I’ Industrie, and the light 
of which is thrown in two great beams, one towards 
the Are de ‘Triomphe, and the other on the Luxor 
Obelisk. Both these machines are driven at 100) 
revolutions. At the back of the countershafting is 
a platform arranged so that the machines can be 
shifted upon it at will for experimental purposes. 
These machines are : 

An auto-exciting machine Gramme, type No. 1. 

A Siemens exciting machine. 

A Siemens light machine, 
All these are employed for experimental purposes. 
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At the side of the Cail-Halot motor, MM, Weyher | 
and Richemond bave placed a small portable 15- 
horse power engine, driving three Siemens machines. 
One of them, a continuous current machine, is used 
for lighting the French exhibit of Messrs. Siemens ; 
the other, including an exciting machine, supplies 
te lights for the points of arrival and departure of 
the electric tramway. This portable engine works 
without governor, with full steam admission, and is 
driven at 80 revolutions per minute. ‘The arrange- 
ment of this little installation is shown in Fig. 5 on 
the opposite page. 

We may mention here two changes made in the 
power installation by the French syndicate. The 
Warrell-Elwell and Middleton engine, already 
described (see page 325 ante), has been shifted from 
the Jablochkoff stand to the motive power section, 
where it is employed to drive a Gramme auto- 
excitor. In the second place, the jury installed at 
the end of the row of machines, an engine of the 
Olry and Grandemange type, which will serve 
exclusively for the trials which it is hoped will be 
made with the dynamo and electro-dynamic ma- 
chines. 

MM. Farcot, whose long established reputation 
is known throughout the world, and who during 
the last fifty years have taken an important part 
in all French and many foreign competitions, are 
worthily represented among the other exhibitors 
of motors at Paris. The firm shows a horizontal 
engine with Farcot gear of a recent type (1879), 
and already adopted for 10,000 horse power. We 
have fully illustrated MM. Farcot’s earlier types 
of engines (ride ENGINEEERING, vol. xxvi., page 70) ; 
the present one closely resembles it in its general 
arrangements, but important modifications have 
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formed of two side-pieces, connected as shown in 
Fig. 7, and placed on the end of the valve spindle. 
At the lower end of the lever d is the clutch 
lever f, always tending towards the valve spindle 
by an interior spring. On the other side and 
fixed on the spindle is the crank G, on which is 
articulated the spindle r of the steam spring cylinder; 
on the opposite side of the crank is a steel detent 
h corresponding to the detent j on the clutch lever | 
f. It will be seen from this that the valve will be} 
moved or not during the oscillation of the lever | 








been made in the valve gear, witha view to sim-| 
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plify the mechanism and facilitate maintenance. 
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power, but is capable of working without a great 
increase in consumption of fuel up to 120 horse 
power, with a pressure of 5 atmospheres, and to 150 


The exhib is of 60 nominal 


engine 


horse power at 6 atmospheres. In the Farcot 
engine, which is in fact a modified Corliss, the 
steam and exhaust valves are placed at the ends 
of the cylinder in such a way that the piston 
at the end of its stroke comes practically close 
to the cylinder ends, reducing the clearance spaces 
to ;+;th of the whole volume of the cylinder. This 
arrangement secures considerable economy in the 
consumption of steam—according to the makers 
from 4 to 8 per cent. The cylinder is enclosed in a 
jacket kept filled with live steam, a small pump 
being attached to the jacket to remove condensation 
water and return it to the boiler. ‘The rapid closing 
of the valves is effected by the so-called steam 
springs which MM. Farcot substituted in 1867 for 
the steel springs in the Corliss system. ‘The valve 
gear is arranged to work at grades of expansion 
varying from 0 to eight-tenths of the stroke; the 
governor is of the standard Farcot type. Such are, 
in afew words, the featurescommon to the standard 
engine of 1879 and that of 1878. 

In the former—of which the engine exhibited at 
Paris isan example—the distribution of steam is 
efected as follows: The eccentric rod communi- 
cates an oscillating motion to the disc on which are 
fixed the ends of the connecting rods controlling 
the motion of the valves. ‘The details of this 
arrangement are shown in Figs, 6 to 9. ‘The move- 
ment of the rod C is communicated to the lever d, | 








lever f, and throws it out of gear with the detent 
The moment at which this is done can be regulated 
at will. The cam / acts directly on the finger m 
for throwing the arrangement out of gear in the 
forward motion of the valve for small admissions of 
steam up to three-tenths the length of the stroke 
The cam i: produces the same effect from three. 
tenths to eight-tenths of the stroke by acting on the 
finger n placed inside m. With the advance of the 
valve the movable finger x disappears within 
the finger m, being forced in by a lateral inclined 
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1, according to whether the detents h and y are 
in or out of gear with each other; it will be 
seen, moreover, that in order to stop at a given 
moment the movement of the valves, and to throw 
the detents out of gear, it is sufficient to move the 
lever f away from its normal position. This action 
depends on the two cams /:k! mounted on the end 
of the bracket carrying the valve spindle, and shifted 
by the rods //!, the movement being effected by the 
governor to which the cams are connected, and as 
they turn the finger m is brought to bear upon the ' 



































plane on the cam /’. On the return of the valve, 
however, and if the throwing out of gear is not 
| effected by the high expansion cam / through the 
action of the governor, the finger n, thrown out 
suddenly by a spring, comes into position for disen- 
gaging the lever f to provide for the lower grades 
of expansion. Both these fingers, as well as the 
| cams, are made of steel, for the sake of durability, 
and they can be easily and cheaply replaced when 
worn, 

One of the advantages of the system, as com- 








Nov. 4, 1881.] 


ENGINEERING. 





453 __ 








pared with the Farcot type of 1878, is that the low 
expansion gear does not work constantly ; being 
only put in action when the first or high expansion 
cam does not act, so that in ordinary working the 
finger n is quite clear of the cam k', A special 
arrangement of one of the cams prevents racing in 
the event of any accident to the governor, in which 
case the engine, instead of running away, stops, 
since the steam admission is arrested. MM. Farcot 
have certainly worked out a complicated arrange- 
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The foregoing results were obtained from a series 
of very carefully conducted trials by the makers, 
and although doubtless they are fully justified in 
all the statements they put forward, the proposed 
experiments to be conducted at the Exhibition on 
the performance and consumption of the engine 
shown will attract considerable interest, and be of 
especial value to the manufacturers in corroborating 
or correcting the results hitherto obtained, doubt- 
less with the utmost care but unofficially, 
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ment in a simple, compact, and durable manner, 
and an extensive experience has shown the valve 
gear to work admirably, while the engine is 
fully under the control of the attendant, who can 
regulate the speed with great exactness, a valuable 
facility in many electric light machines, 

The Farcot engines are remarkable for their low | 
consumption of steam, due partly to general excel- 
lence in design, but to a large extent to the sup- 
pression of clearance space. The following are 
three examples, furnished by the makers, of com- 
sumption of steam per hour under ordinary working | 
conditions : 


1. Engine 40 horse power, 15lb. per horse power per 
10ur. 
' 2. Engine 100 horse power, 14.96 lb. per horse power per 
our. 
, 3. Engine 330 horse power, 12.76 lb. per horse power per 
10ur. 

The second of these engines is working at the 
Société Industrielle de Reims, and the results given 
were obtained from trials made in June last. The 
third engine is working at St. Maur, in one of the 
pumping stations of the Ville de Paris, 

In England the Farcot system has not been 
adopted by many manufacturers on account of the 
patents protecting it, but in the United States, 
where no patents were taken, Mr. H. G. Corliss 
has practically adopted the arrangement in the 
Pawtucket pumping engine, which we have de- 
scribed and illustrated (see ENGINEERING, vol. xxviii., 
p- 488). With this engine the recorded consump- 
tion of coal per horse power per hour was 
1.672 lb. The consumption of the Farcot engine 
is recorded to be as low as 1.541b. It is to be 
remarked that this small consumption does not refer 
only to engines working at or near their normal | 
power, but that with an increase of power the con- | 
sumption rises in an insignificant proportion. Ac- 
cording to the makers these proportions are as 
fu'lows: 

For the normal power, from 13 lb. to 15.4 of Ib. steam 
per horse power per hour. 

For 14 times the normal, 13.5 Ib. to 16.5 lb. of steam per 
horse power per hour. 

For twice the normal, 15.8 lb. to 19 lb. of steam per horse 
power per hour. 

Thus for a small engine of 40 horse power the 
consumption varies only from 15.4 lb. to 19 lb., 
when the power developed rises from 40 to 80 horse 
power. 
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| the Farcot engine has been but slightly modified 
| since the 





The arrangement of electric machines driven by 


first installation, On referring to our 
general plan (page 253 ante) it will be seen that the 
engine is placed in a different way to the others, 


| parallel to the axis of the building instead of at 
right angles to it; the transmission is under the | 


floor level, and the general arrangement is shown in 


| the sketch, Fig. 10. 


The electric machines driven are as follows: 

A. Analternating current machine—Lambotte and 
Lachaussée. This machine, of which the pulley is 
15 in. in diameter, is driven at 1000 revolutions per 
minute, 


B. A Gramme exciting machine, workshop type, | 
| driven at 950 revolutions; diameter of driving 


pulley 5.11] in. : P 
C. An auto-exciting Gramme machine, type No. 2, 


| feeding 20 Jablochkoff candles, lighting the buffet 


in the nave, and the Salon B; speed 1200 revolutions, 
diameter of pulley 7.67 in. 

D. A direct -current Gramme machine, with 
flattened electro-magnets of the Sautter-Lemon- 
nier type. This machine feeds six Gramme regula- 
tors in Salon No. 9. Speed of machine 1200 
revolutions, diameter of pulley 7.87 in. 

E. A Lontin exciting machine. Speed 210 revolu- 
tions, pulley 15.75 in, in diameter. 

F. A Lontin alternating current machine. Speed 
600 revolutions, pulley 15.75 in. in diameter. These 
two machines feed twelve De Mersanne regulators 
in the nave, 

G. A Siemens exciting machine, driven at 1200 
revolutions, diameter of pulley 7.87 in. 

H. An alternating current Siemens machine, 
driven at 800 revolutions, diameter of pulley 
10.82 in. 

These two machines feed eight Gerard regulators, 
lighting Salon No. 16. 


THE SOLEIL ELECTRIC LAMP. 


A.unost from the commencement of invention in 


electric lamps, attention has been devoted to utilis- | 


ing refractory materials in connexion with the 
voltaic arc, and especially with a view of increasing 
the power of the light. One of the earliest of the 
constant lamps—that of Staite in 1848—presents an 
arrangement evidently inspired by this idea, It was 
formed of two carbons (see Fig. 1) which fed forward 
by two spiral springs rested on a block of chalk or 
magnesia, which they heated and brought to incande- 








scence on the passage of the current, Twenty years 
later a French physicist, M. Leroux, professor at the 
Ecole Polytechnique, carried out a series of experi- 
ments upon the behaviour of refractory substances in 
the voltaic arc. This was the period when Tesaié du 
Motay was working at the oxyhydrogen light, and 
was exhibiting it publicly with great success. M. 
Leroux employed for his investigations small 
cylinders of compressed magnesia. He placed one 
of these cylinders above and very near the arc, and 
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thus brought it to a state of incandescence similar to 
that of the carbons, producing a very steady light 
by this means. The wear of the magnesia was 
very trifling; the cylinders were previously pre- 
pared with a silicious solution which rendered 
them extremely hard. At the conclusion of these 
experiments M. Leroux announced his conviction 
that the principle was well adapted for an electric 
lamp, but he did not pass from theory to practice, 
and contented himself with his laboratory experi- 
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| 
ments. We now pass on to 1876, and the researches 
| of M. Jablochkoff on the application of refractory 
| materials in electric lamps. We have already in great 
detail explained the part they play in the Jab- 
| lochkoff candle, and have described his incandescence 
| lamp depending on the heating of porcelain by the 
| passage of the current. Two or three years later, and 
following closely the same order of ideas, there were 
produced two other examples, in which refractory 
materials were utilised in the arc. In the first of these, 
that of M. de Bacllehache, the carbons penetrate 
small bodies of magnesia perforated with conical hules, 






















































































154 








ENGINEERING. 


(Nov. 4, 1881. 














as in Fig. 2, and pushed forward by springs, This 
is an arrangement somewhat similar to the familiar 
candle lamp used in carriages. The refractory pieces 


Fig 2 
Ry" *2 sss 
here play a double part. they keep the carbons in 
place, and increase the iight by incandescence. 
The second is the lamp of M. Delaye, to which 
he gave the name of the solarlamp. Fig. 3 shows the 





Fug.3 
= ee 


Lo -- 


principle of this arrangement. It consists of two 
parallel carbons, each bearing against blocks of 
refractory material. These blocks, as well as the 
ends of the carbons, become incandescent, giving a 
golden hue to the light. Both these systems are 
exhibited at the Palais de I'Industrie. 

The Soleil lamp we are about to describe is 
based on the same principles. It is of the same 
family as the Jablochkoff candle, and belongs to 
the category of lamps without mechanism, It 
possesses, however, characteristics special to itself, 
and differs considerably in its latest development 
from its earlier forms; it was designed in 1879 by 





indicate the position of a small groove cut in the 
upper face. This groove receives a very small 
carbon pencil, which connects the ends of the 
carbons and permits lighting to take place. ‘The 
block D between the granite pieces B is of white 
marble, and is surmounted by the block E of white 
stone, which really only serves as a packing piece, 
and to replace as far as possible the more expensive 
material of which D is composed. This latter is 
shown in its normal position and also reversed in 
Fig. 7 in such a manner as to indicate the form of the 
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recess, and the location of the carbon fuse a); the 
distance » » marks the distance apart of the carbons, 
and consequently the length of the voltaic arc, 
The two pieces F F' are wedges, and serve to con- 
solidate the various pieces of stone, which are then 
placed in a cast-iron frame, and locked tight by a 
number of screws (Fig. 8). By reference to Fig. 7 





MM. Clere and Bureau, Fig. 4 illustrates the 
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principle of its construction. The block A is a} 


parallelopipedon of a refractory substance, marble, 
lime, granite, &c., with a cavity on one side shaped | 
as a truncated cone, to the face of which penetrate | 
the carbons B and C, traversing the mass through | 
the inclined holes, but prevented from slipping 
through by the contraction of the holes on the lowe: 
face. When the arc passes between the two points 
it plays on the face of the recess, heats it, and trans- 
forms it into a small crater, whence the luminous rays 
escape in a conical beam directed by the inclined 





side of the recess. Fig. 5 shows the construction 
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of one of the blocks, which we will describe in 
detail. The pieces A A of white stone, ar 
quadrilateral truncated pyramids, having thre 
vertical faces forming the outer sides of the block 
and one inclined face ; on this latter a hemispherica 





groove is cut for the reception of a carbon of similar 
form (see Fig.6), Below the pieces A are two thin 
blocks of granite B, shown separate in Fig. 6 to 








it will be seen that the recess in the marble block is 
symmetrical, forthe vertical and even diffusion of the 
light of the lamp. Other forms of recesses may 
be used for the special distribution of the light. 
Thus in Fig. 9 the block is recessed with one side 





vertical and the other almost horizontal, in order to 
throw the light on cne side. Fig. 10 shows the 
lamp complete for lighting, aid suspended from an 











armature which receives the current. 
the lantern for the Soleil lamp. In the picture 
gallery at the Paris Exhibition, there are ten 
lanterns of this design, each containing two Soleil 
lamps, so arranged that the second ignites on the 


—_—_—= 


Fig. 11 is 


Fic. uf 





extinction of the first. The part A of the lantern 
is of copper, Bis a bowl of glass attached to the 
bottom of A, through which one or two holes are 
made, to give passage to the luminous beam that is 
diffused throughout the glass as indicated. This 
arrangement of enclosed lamp reduces the noise 
common to alternating current lamps. 

At the moment of lighting the current burns the 
fuse connecting the two carbons, and establishes the 
are, which clinging close to the marble surface 
rapidly heats it, and after some few seconds raises 
it to incandescence. A slightly golden light is thus 
obtained, which if not an absolute is at least a 
relative advantage, placing the light as it does mid 
way between the familiar hue of gas, and the cold 
rays of the arc. ‘The Soleil system presents two 
special advantages; the steadiuess of the light and 
the fixity of the luminous area, These are due to 
the fact that the light does not proceed direct from 
the are which, as it were, is absorbed into the refrac- 
tory mass, the incandescent light of which becomes 
predominant, and imparts to the lamp the steadiness 
which is the especial characteristic of the incan- 
descence systems, Moreover, if from any cause, the 
slackening of a driving belt for example, the intensity 
of the current is momentarily reduced, the stored 
up heat in the block and the luminosity pro- 
ceeding from it are sufficient to supply the deti- 
ciency for a short time, and if the intensity of the 
light is reduced it will be a gradual process, so that 
no sciutillation will take place. Steadiness and 
stability are features common to lamps on t! 
incandescence principle, and the Soleil possesses 
them also, The method of grooving the marble 
block allows the rays of light to be diverted in 
any direction, and it should be observed in this 
connexion that the Soleil cannot in any case throw 
light at once in all directions, This point must be 
remembered in considering its efficiency. We have 
said above that the carbons employed in the Soleil 
lamp were hard cylindrical pencils, and generally of 
so large a diameter as to burn for a considerable 
period. M. Desguin, a Belgian engineer, who has 
made a careful investigation of the Soleil lamp, says 
that with carbons of a semicircular section and 
.39 in. radius, the hourly consumption is .39 in. 


ie 


per carbon, or .79 in. per lamp and per hour. 
Usually, however, much larger carbons are used. 
In preliminary experiments for lighting the audi- 
torium of the Opera, the engineers of the Soleil 
1 B A 
Cc c 








Company devised a somewhat different arrangement, 
Instead of carbon pencils they will employ paratlelo- 
pipedons of carbon, 20 mm.x20 mm.x40 mm. 
(.79 in.X.79 in. 1.58 in.). This arrangement is 
shown at work every evening at the Exhibition. It 
is arranged as shown in Fig. 12, in which A A 
represent the blocks of carbon; Ba piece of white 
marble; C C two pieces of granite, the carbons 
wear as shown by the dotted lines and in the per- 
spective diagram. At the Opera this lamp will be 
placed in a reversed position, so as to throw the 
light upwards, Itrests simply on two contacts, and 
its weight is sufficient to secure the easy and con- 
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stant passage of the current. In this arrangement | 
the arc has a greater length than in the ordinary 
form, and the estimated duration is six hours ; the | 
trials of the Opera installation have not yet taken | 
| 
} 


lace, but we shall record them in detail shortly, | 
The delicate part of the lamp is evidently the 
refractory block which gradually, under the high 
temperature to which it is subjected in working, 
transforms the carbonate of lime into pure lime, and | 
a molecular action is set up which destroys the cohe- | 
sion of the material. ‘This action appears most 
marked when the lamp is subjected to a series of light- 
ing and extinction, which disorganises the material 
and reduces its durability. On the other hand, M. | 
Desguin states that he has kept lamps burning | 
fifteen consecutive hours without the marble being 
destroyed, and with compressed magnesia more 
favourable conditions of durability can be obtained, 
but at the same time a white light is produced. 

The Soleil lamp has been subjected to a series of 
trials by a commission consisting of M. EK. Bede, 
past professor of physics at the University of Liége ; | 
M. P. Desguin, past professor of physics at the | 
Royal Museum of Industry; M. 'T. Dumont, tele- | 
graph engineer; M. E. Rousseau, professor at the | 
Brussels University ; and M. Wauters, doctor of 
science and controller of the service of gas to the 
city of Brussels, ‘These trials, which lasted from | 
the 2lst of March to the 5th of September, 1881, | 
resulted in a report of which the following is an 
analysis. | 

The photometric measurements were made by | 
meats of the Bunsen photometer, and the standard | 
was a moderator lamp made by Deleuil, and equiva- 
lent to a Carcel lamp. The diagrams taken from 
the 25-horse power engine with a Richards indi- 
cator were computed with an Amsler planimeter, 
The electric intensities were measured with an 
electro - dynamometer, and reduced to English 
webers (ampéres). All the experiments were 
conducted with an auto-exciting Gramme machine, 
type No. 1, constructed for four, six, or eight 
Jablochkoff candles. ‘The resistances of the circuits 
could be varied by means of rheostats of iron wire 
spirals, ‘The results obtained are embodied in the 
annexed Table. 

From the foregoing the following conclusions may 
be derived : 

1. The speed of the Gramme machines was 
maintained at the high rate of 1900 to 2000 revolu- 
tions. This was certainly unfavourable to the good 
miintenance of these machines, 

2. The work absorbed was divided into total, 
useless, and useful work; the two latter in the 
following Table being deduced from the useful work 
only, which it is important to note, since if the 
calculations had been based on the total work, the 
figures would have been greatly modified. 

3. The lighting power decreases during a certain 
time from the commencement of the trial, reaching 
anormal of from 50 to 60 per cent. of the initial 
value. At the same time, the intensity of the 
current and the power absorbed decrease, but ata 
less ratio. 

The luminous efficiency per horse power at the 
moment the normal intensity is attained, is, 
according to the results obtained with the 11 mm. 
carbons, with which the largest number of trials 
were conducted: 

51 Carcel burners for the 11 mm. lamps to the 
number of 12. 
53 Carcel burners for the 11 mm. lamps to the 
number of 16. 
The initial intensity of the lamps being 66 carcels 
in the first case, and 60 in the second. It should 
be observed that they reached 138 carcels with 
the 35 mm. carbons, but the time of experiment 
was too short to be of use. It must not be 
forgotten that the luminous zone of each lamp 
occupies only a portion of the circumference, and 
that the photometric results recorded are mea- 
sured in the direction of maximum intensity. For 
all these reasons it appears that as regards the 
power absorbed, the Soleil lamp does not compare 
favourably with several other lamps worked by 
alternating currents. 

The system, hewever, possesses many points of 
value and interest. It has the great quality of 
steadiness, and its colour is good, which will make 
it specially suitable for some installations, ‘The 
excellent and pleasing illumination of the picture 
gallery at the Palais de 1'Industrie illustrates its 
value in both these particulars, 








SumMMARY OF TRIALS OF SOLEIL LAMP CARRIED OUT BETWEEN 
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itself. As regards the former the experiments have 
shown that it consumes more power than many 
other lamps, while the luminous angle is restricted. 
The cost of the lamps is made up of the value of the 
carbons, and the marble blocks. The former con- 
sume slowly as we have seen, so that their cost is 
insignificant, while the marble blocks, costing about 
half a france, will last for about eighty hours. The 
question then turns on the point whether the cheap- 
ness of the lamp compensates for the larger expendi- 
ture of power. The friends and inventors of the 
Soleil lamp believe that it can be made to compen- 
sate, while they look to effecting a reduction in the 
cost of feeding. Time and experience alone can 
decide the question, by the experience gained not in 
the laboratory, but in industrial use. Durability 
and simplicity it can undoubtedly claim, but for 
general adoption the question of cost is the most 
important, and in its present form the evidence in 
this direction is rather unfavourable. Doubtless, 
however, the system is susceptible of many useful 
modifications. 





PORT ALFRED HARBOUR WORKS, SOUTH 
AFRICA ; FIFTEEN-TON BLOCK-SETTING 
MACHINE. 

Tue machine which we illustrate on pages 456 and 457, 
and which we are about to describe, has been constructed 
for Port Alfred Harbour, this being one of several har- 
bours now being made by Sir J. Coode in South Africa. 
The pier for the construction of which the crane will be 
employed, will consist of concrete blocks laid on what 
is known as the “ overend system.’’ The blocks being 
brought on trucks direct from the block yard to within 
the sweep of the machine, are raised by it, swung round, 
and accurately set; the machine being continually 
travelled forward as the work advances. The bottom 
blocks are laid on bags of concrete previously deposited by 
the crane out of boxes with flap bottoms. 

The present machine has been specially designed 
throughout and represents the most complete develop- 
ment which block-setting plant has yet attained. 

The most striking features of the crane are, the great 
range of all, the motions, the large radius, and the method 
of providing for the latter by a horizontal jib suspended 
from a king-post. It was at first intended to have a 
straight inclined jib and to alter the radius by pivotting 
this round its lower end as iscommonly done ; it occurred, 
however, to Mr. Matthews, M.I.C.E., representing Sir J. 
Coode, that the plan eventually adopted would be in many 
ways preferable; the crane was therefore constructed by 
Messrs. Stothert and Pitt with this modification, and as 
far as can be judged from the trial with proof load, the 
arrangements can hardly be surpassed for quick and 
accurate block-setting. In cranes with “derricking” 
jibs it is necessary to connect the derrick and hoisting 
gears in such a manner that a variation of the radius 
may not affect the level of the load; this plan answers 
sufficiently well for ordinary purposes, but for block- 
setting it is requisite to have extreme accuracy in all 
the movements and great quickness in changing from one 





_ As regards economy two points have to be con- 
sidered, the cost of power, and the cost of the lamp 


to another; the arrangements adopted in foundry cranes, 


in which all the motions are entirely independent of one 

another, seems therefore more suited for this kind of 

work, Other not inconsiderable advantages are also 

secured by the adoption of the foundry crane type, the 

amount of clear headway under the jib being much 

increased, and the difficulty avoided of making a jib 
| 60 ft. long sufficiently stiff without undue weight. 

The principal dimensions of the crane are, total 
height of lift 46 ft., radius variable from 25 ft. minimum 
to 45 ft. maximum, height from rail to underside of jib 
| 22 ft. 22 in., radius of tail to centre of boiler 22 ft., work- 

ing load 15 tons, proof load 19 tons. 

The general arrangement consists of a truck on which 
| is fixed a post, round which the crane revolves ; the jib 
is supported midway by an inclined strut, above which is 
placed the king-post; the strut is curved round at the 
bottom and forms one piece with the side frames, which 
are carried right back as a tail to support the boiler and 
balance weight. 

The hoisting gear consists of a double system of 
chains 1% in. in diameter placed side by side; each chain 
is anchored by an adjustable screw to the end of the jib, 
and passing round the travelling carriage and down to 
the falling block, is taken along the jib over a sliding 
pulley which leads it on to the grooved barrel 3 ft. 9 in. 
in diameter. In front of the barrel is placed an automatic 
winder which insures a proper coiling of the chain in 
the grooves. The motive power is derived from two 
cylinders 10in. in diameter and 16 in. stroke, one being 
bolted to each side frame; these cylinders, which are 
provided with link motion and reversing gear, drive a 
steel crankshait 2}in. in diameter; on this shaft is a 
steel sliding pinion which drives the barrel by a double 
purchase. 

In the centre of the crankshaft is a large reversing 
friction clutch which drives, through mitre gear, a 
vertical shaft placed just in front of the post; from the 
latter the slewing, racking, and travelling motions are 
obtained, 

The crane can be turned through a complete circle by 
a pinion gearing into a machine-moulded toothed ring 
bolted to the top of the truck ; this ring is 11 ft. 4Z in. in 
diameter, and contains 172 teeth 2}in. pitch The 
slewing pinion is driven by intermediate gearing from 
the bottom of the vertical shaft mentioned above. For 
the turning motion two distinct sets of rollers are pro- 
vided, these are carried by cross-girders placed between 
the side frames, one set runs against a cast-iron roller 
path bolted round the bottom of the post, and the other 
on the large horizontal roller path seen in the engraving ; 
the latter is 14 ft. in diameter, it is built up of two deep 
curved channel irons with top and bottom plates forming 
a circular box girder, on the top of which a heavy flat 
rail is rivetted, and the whole turned up in the lathe. 
The racking and travelling motions are driven from the 
top end of the vertical shaft; the racking gear consists 
of wire ropes attached to each side of the travelling car- 
riage and coiled round a large harrel, the outer rope 
being brought over a pulley at the end of the jib. The 
rails for the carriage rest on rolled joists bolted to the 
underside of jib. This arrangement involves the use of an 
overhung travelling carriage, but enables the jib to be 
of a stiff box section, the side stiffness being further 
secured by wind ties. 

The travelling motion is worked by a second vertical 
shaft, which passes down the centre of the post and by 
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THE INSTITUTION OF CIVIL ENGINEERS. 
SuBJEcTs FOR PaPpeRs.—SgEssion 1881-82. 

Tue Council of the Institution of Civil Engineers invite 
communications, of a complete and comprehensive cha- 
racter, on any of the subjects included in the following 
list, as well as on other ensieanee questions. For approved 
original communications, the Council will award premiums, 
arising ont of special funds bequeathed for the purpose, 
the particulars of which are as under : 

1. The Telford Fund, left “‘in trust, the interest to be 
expended in annual premiums, under the direction of the 
Council.”’ This bequest (with accumulations of dividends) 
produces 2601. annually. 

2. The Manby Donation, of the value of about 101. a 
year, given ‘‘to form a fund for an annual premium or 
premiums for papers read at the meetings.” 

3. The Miller Fund, bequeathed by the testator ‘‘ for the 
purpose of forming a fund for providing premiums or prizes 
for the students of the said Institution, upon the principle 
of the ‘Telford Fund.’”’ This fund (with accumulations 
of dividends) realises 1601. per annum. Out of this fund 
the Council have established a scholarship—called ‘‘ The 
Miller Scholarship of the Institution of Civil Engineers,’’— 
and are prepared to award one such scholarship, not 
exceeding 40/1. in value, each year, and tenable for three 

ears. 

4. The Howard Bequest, directed by the testator to be 
applied ‘‘ for the purpose of presenting periodically a prize 
or medal to the author of a treatise on any of the Uses or 
Properties of Iron, or to the inventor of some new and 
valuable process relating thereto, such author or inventor 
being a member, graduate, or associate of the said Institu- 


tion.’” The annual income amounts to rather more than 
161. It has been arranged to award this prize every five 
years, commencing from 1877. The next award will 


therefore be made in 1882. 

The Council will not make any award unless a communi- 
cation of adequate merit is received, but will give more 
than one premium if there are several deserving memoirs 
on the same subject. In the adjudication of the premiums 
no distinction will be made between essays received from 
any one connected with the Institution (except in the cases 
of the Miller and the Howard bequests, which are limited 
by the donors), or from any other person, whether a native 
or a foreigner. 

List. 

1. The adoption of a Standard Test Piece for bars and 

lates. 

’ 2. The Mechanical and other Properties of Iron and 
Steel ; and the effect produced by tempering steel in oil 
and in water, with a description of the testing machinery. 

3. The Behaviour of Iron and Steel under ordinary 
loads, and up to the limit of elasticity. 

4. The methods of protecting Metal-work exposed to 
Corrosion, with examples. 

5. The modern practice of Bridge building in Germany, 
especially with reference to the details of construction and 
the substitution of bar and angle iron for wide flange 
plates. 

6. The Actions of High Winds on lofty and exposed 
structures, and the best methods for determining the force 
of the wind. 

7. The Comparative Cost of Transport by land and by 
water. 

8. The works carried out on the Continent of Europe and 
in North America for the Improvement of Rivers, and of 
Inland Navigation generally. 

9. The metbods used for determining the Discharge of 
Rivers, with a description of the Floats and Current 
Meters employed for the purpose. 

10. River Conservancy: including a description of the 
physical conditions of the district, and the cause, effect, and 
means of prevention of floods. 

11. The Location and Construction of the most difficult 
portions of the several Pacific Railroads. 

12. The Elevated Street Railroads of New York. 

13. Continuous Railway Brakes. 

14. Mechanical Power on Tramways, including steam, 
compressed air, electricity, &c. 

15. A Review of recent Hydraulic Experiments. 

16. Investigation as to the Quantity of Water yielded 
by the Chalk Formation. 

17. The Analysis of Water for Potable Purposes, having 
special reference to the method of estimating ‘* Previous 
Sewage Contamination.”’ 

18. The Design and Construction of Covered Service- 
Reservoirs for Town Water Supply. 

19. The Sewering of Towns on the separate system, by 
the exclusion of the surface waters. 

20. The Utilisation of the Mechanical Power of the Tide 
and of the current of rivers. 

21. The type of Steam Engine best adapted for ordi- 
nary factory purposes, in respect to economy in first cost, 
and in cost of maintenance, as well as in the use of steam. 

22. The best method of Testing Steam Engines (inde- 
pendent of their boilers), having regard to accuracy of 
the results, and case with which the tests can be carried 


out. 

23. The modern practice in the design and construction 
of Boilers. 

24. On Magneto-electric and Dynamo-electric Machines, 
with their relative advantages. 

25. The Generation, Storage, and Transmission of Elec- 
tric Energy, the purposes to which it may be applied, and 
the sources of loss. 

26. The methods and appliances for Storing, Weighing, 
and Delivering Grain in and from Granaries. 

27. The various systems of Grinding Wheat, and the 
Machines used in Corn Mills. 

28. The different systems of Refrigerating Machinery, 
and appliances for the preservation and transport of pro- 
Visious. 





29. The Utilisation of Waste Products in different manu- 
facturing processes. 

30. The Methods and Machinery employed for separating 
the impurities from coal as carried out in South Wales, in 
connexion with the manufacture of coke for the iron and 
steel trades. 

2 The application of Hydraulic Power to Machine 
ools. 

32. Drilling and Rivetting Machinery for Girder work. 

33. The different systems of Lifts in use in Warehouses 
and in Dwellings. 

34. The latest development of the Compound Marine 
Engine. 

35. The special Construction of Vessels for the reception 
of Railway Trains on Deck, indicating the arrangements 
for the shipping of such trains on their own wheels at 
various states of the tide. 

36. The Methods and Machinery employed in Sinking 
and in Working deep Coal Mines. 

37. Coal Depots for Ocean Steamers, the various points 
involved in their management, and the preservation of the 
coal from deterioration. 

38. The Methods employed in securing large and 
irregular-shaped mineral workings, for example, the 
Almaden Mines, the Great Comstock Lode, &c. 

39. The Manufacture of Lead and the Extraction of 
Silver. 

40. Instruments for measuring the Velocities of Vehicles, 
of Prime Movers, and of Wind and Water Meters. 

41. The Distribution of Heat over large areas from a 
central source of supply. 
= 42. The Methods and Appliances for Blasting Rock under 

Vater. 

43. The Management of Underground Waters in mining 
districts, and the relative economy of distributed or trunk 
pumping engines, adits, &c., in particular cases. 

44. On proportioning Mains for the distribution of Water 
and of Gas. 

45. Forces and Strains of Recoil considered with refe- 
rence to the Elastic Field-Gun Carriage. 

Instructions for Preparing Communications. 

The essays should be written in the third person, and be 
legibly transcribed on foolscap paper, on one side only, 
leaving a margin on the left side, in order that the sheets 
may be bound. Every paper must be prefaced by an 
abstract not exceeding 1500 words in length. 

Illustrations, when necessary, should be drawn on tracing 
paper, to as small a scale as is consistent with distinctness, 
and ready to be engraved. When an illustrated com- 
munication is accepted for reading, a series of diagrams 
will be required sufficiently large and boldly coloured to be 
clearly visible at a distance of 60 ft. These diagrams will 
be returned. 

Papers which have been read at the meetings of other 
societies, or have been published in any form, cannot be 
read at a meeting of the Institution, nor be admitted in 
competition for the premiums. 

The communications must be forwarded to the Secretary 
of the Institution, from whom any further information may 
be obtained. There is no specified date for the delivery of 
MSS., as when a paper is not in time for one session it is 
dealt with in the succeeding one. 

CHARLES Mansy, Honorary Secretary. 
JAMES FORREST, Secretary. 
The Institution of Civil Engineers, 25, Great George- 
street, Westminster, London, October, 1881. 








Cantor Lectures.—The following are the subjects of 
the courses of the Society of Arts Cantor Lectures for the 
session just about to commence: First course, on ‘‘ Some 
of the Industrial Uses of the Calcium Compounds,” by 
Thomas Bolas, F.C.S. Second course, on ‘* Recent Ad- 
vances in Photography,’’ by Captain Abney, R.E., F.RS. 
Third course, on “ Hydraulic Machinery,’’ by Professor 
John Perry. Fourth course, on ‘* Book Illustration, 
Old and New,” by J. Comyns Carr. In connexion with 
Captain Abney’s lectures, it is intended to arrange for an 
exhibition of photographic apparatus, processes, &c. These 
lectures originated in 1863, with a bequest to the Society 
of Arts by the late Dr. Cantor. Since that date, three or 
more courses have been given every session, each course 
dealing with some application of science or art to manu- 
factures. 


ANcELIN’s Foot-WarMeRS FOR RAILWAY CarR- 
RIAGES.—We have on several occasions referred to the 
system of heating foot-warmers which has been devised 
and patented by M. Ancelin, this system consisting simply 
in substituting certain fusible salts, such as acetate of soda, 
for the hot water usually employed. The acetate fuses at 
abont 138 deg. Fahr., and during liquefaction absorbsa large 
amount of heat, which is of course given out again in cool- 
ing. A foot-warmer charged with fused acetate at a tem- 
perature of say 176 deg. Fahr., would in cooling to say 
108 deg., give out about four times as much heat as the 
same warmer filled with water at the same temperature. 
The warmers filled with the acetate also have the advan- 
tage of remaining for a long period at a surface tempera- 
ture of alittle over 130 deg., this corresponding with the 
internal crystallising temperature of the acetate. The 
warmers charged with the acetate are reheated without 
being emptied by immersion in boiling water, the vessels 
being filled once for all and soldered down perfectly air- 
tight. The system has been successfully tested in France 
on the Western and State Railways, and is abont to be 
adopted on the Royal Portuguese Railways and the rail- 
ways of Northern Italy, while in this country it is being 
introduced by Mr. Henry Chapman, of 113, Victoria-street, 
Westminster, and the London and North-Western Rail- 
way have already, we hear, taken outa license for 3000 
warmers. 





THE FOUNDERING OF STEAMSHIPS. 
To THE EDITOR Or ENGINEERING. 


S1tr,—It is now sixteen months since the attention of the 
public was directed in the columns of a contemporary of 
yours to the frequent loss of steamships for want of ade. 
quate pumping power. 

The recent loss of the Teuton and lives on the even- 
ing of Augast 30 last between Cape Aguilhas and Quoin 
Point, adds yet another to the long list of steamships lost 
for want of pumps. 

How constantly do we see amongst the shipping news: 
** Casualties’’ ** struck,’’ or “‘ in collision,” 
or ‘‘ propeller shaft broken,’’ with the addition in each case 
of the word “‘sunk.”’ Or, again, missing s.s. —— left —— 
for —— ‘‘on and has not since been heard of.” 

What is the explanation of these losses? Simply that 
these vessels have received damage in one or other of the 
ways named, and that this damage has resulted in a leak 
admitting, perhaps, one ton of water or 224 gallons per 
minute, whilst the only pumping power available (if the 
main engines are disabled) is a small donkey pump with a 
2-in. discharge pipe, and perhaps an even smaller suction 
pipe, delivering at the utmost 20 or 30 gallons per minute ; 
this with the hand pumps perhaps capable when in good 
order and well manned of raising another 30 gallons per 
minute, in all 60 gallons, or 600 lb. weight of water 
removal per minute as against an inflow of one tonin the 
same space of time, and even this miserable result only 
achieved by the utmost labour of as many bands as there is 
room for at the pumps, labour which but too often merely 
serves to exhaust the men, and to rob them of the strength 
so much needed, when as a necessary sequence the captain 
reluctantly gives the order to ‘‘ out boats.’’ 

I have in this case supposed the main engines to be 
broken down, but if they are not it is seldom indeed that 
their bilge pumps throw more than 50 or 60 gallons per 
minute, say, in all 1000 1b. to 12001b. weight of water, 
moved per minute with all three pumps. 

The unfortunate system of marine insurance has much 
to answer for, and it would be well if all shipowners would 
follow the example of a few leading firms, and instead of 
spending large sums in insurance policies, were to devote 
these sums to the proper construction and equipment of 
their vessels. 

It may not be easy or even possible to alter the he‘ghts 
and position of the bulkheads in existing vessels, it is 
possible in all cases to strengthen the existing bulkheads 
in any and every iron ship by additional horizontal beams 
(rivetted not merely to the bulkhead plating, but to the 
ship’s frames), and this without in any way interfering with 
the cargo capacity. 

It is also possible and easy to fit any and every steam- 
ship with ‘* bilge pumps’’ worthy of the name, rather than 
with the “‘ garden squirts’’ too often looked on as right and 
desirable on board ship. Such pumps mast, of course, be 
fitted with a long suction pipe to draw from each compart- 
ment, and would earn more than their cost the first time 
they came into use by saving not merely the ship, but by 
keeping the cargo dry even in the damaged compartment. 
Water-tight bulkheads might in most cases be fitted with 
advantage between the engine-room and boiler space in 
existing steamships; a flimsy iron permanent screen often 
exists and should be replaced by something which would 
take up no more room and would serve to isolate and to 
divide one part of what often proves a very dangerous 
receptacle for the water entering from a leak; a water- 
tight door would, of course, be necessary between the 
engine-room and stokehold. 

It is now an established fact that for the sum of 300/., a 
combined engine and centrifugal pump (occupying a floor 
space of 5ft. by 5 ft. and something less than 5 ft. in 
height and weighing less than two tons) may be fitted com- 
plete on board ship, and that this pump will with steam 
at 50 lb. lift and discharge overboard 124 tons per minute 
of water, or 750 tons per hour, and will continue to do this 
not for a few hours merely, but for days if necessary. 

Is it good policy in shipowners having vessels worth with 
cargo, say, 100,0001., to neglect to fit them at a cost of 
300l., or $ percent. with an appliance which renders it 
almost impossible for a vessel to founder ? 

It is as easy to show in the case of the Teuton as with the 
American last year that had such pumps been fitted on 
board these vessels they would have been afloat now. The 
Teuton was of 2313 tons register and of 1800 horse power. 
She would probably have space for 3500 tons of cargo, coals 
and water, and her total displacement at load draught may 
have been about 5000 tons or less ; her freeboard I have no 
means of ascertaining, but it is probably correct to assume 
that, given the vessel at load draught an additional weight 
of 1000 to 1500 tons placed amidships would cause her to 
founder, whilst if the weight were water entering one of 
the end compartments, less than half the above weight or 
from 500 to 700 tons would be snfficient to sink her, as from 
the fact that all the bulkheads were not carried up to the 
spar deck or even to the main deek, and to the depression 
of the bows due to the weight of water, her nose would be 
under water before she was full, and the water be then free 
to flow from end to end over the top of the bulkheads, and 
she would then founder sooner than if on an even keel. 

The Teuton strack about 7.15 and fourdered at 10.50, or 
3} hours later. Up to the moment of foundering, she had, 
as I have endeavoured to show, not more than 700 tons of 
water in her, and that water had been more than three 
hours entering. 

A pump such as I have described would have removed 
750 tons in one hour, in other words, it could have kept 
pace with a leak four times as large as that which cansed 
the loss of the Teuton. Unhappily no such pump was fitted, 
and we find in this ship of 1800 horse power the captain 
obliged to ask his passengers to work the hand pumps, to 
rely on twenty or thirty persons working hand pumps (at 
six persons to one horse power, say, five horse power) to 
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ove water from a ship having engines of 1800 horse 
ee not available for pumping. It is gratifying to know 
that the owners of the Teuton are fitting all their new ships 
now building with powerful independent centrifagal pump- 
ing engines, and it will be well for the shipping interest 
generally if owners will follow this good example. 

It is not enough to fit powerful pumps in new ships, but 
existing ships should also be ren ered safer in the same 
way. In fitting ships with independent pumping engines 
it is very important that the donkey boiler should be at 
Jeast 8 ft. or 10 ft. above the fire level of the main boilers. 
In this way it will be possible to light up the donkey boiler 
and continue pumping even after the main boiler fires are 
drowned out, which might happen with the first inflow of 
water before the pumps had got it under control; the 
pumping engine must of course take steam from the main 
boilers as well as from the donkey. The simplest and 
cheapest arrangement with vessels of moderate size is to 
use independent pumping engines for circulating water 
through the surface condenser arranged to draw either 
from the sea, the bilges, or water ballast tanks, and to dis- 
charge either through the condenser or direct overboard. 
In this way, if fitted in new ships, the cost will be no more 
than if the circulating pump is worked from the main 
engine in the old way. There will be additional safety, 
the certainty of a good vacuum at starting, and from the 
absence of a long quick-moving reciprocating pump, a very 
quiet engine-room, an advantage in passenger ships. 

I will make one suggestion which, if carried out, would 
probably reduce the number of broken propeller shafts, 
namely, that the shaft instead of being left merely roughed 
out between the bearings should be run over with a 
spring tool before leaving the lathe, throughout its entire 
length ; in this way flaws would be more easily detected, 
and a faulty piece of shafting rejected, and perhaps a ship 
saved thereby. 

A word more on a matter which, though not strictly 
engineering, interests all who go to sea. I allude to the 
present dangerous system of fitting boat-lowering tackles 
with the hooks on the tackles and the rings (thimbles) on 
the slings or in the boat. This system (in place of having 
the hooks below and the rings above) is answerable for 
much of the loss of life that frequently occurs in lowering 
boats, for after the hook is released and the boat is in the 
water the ship rolls towards the boat, the hook catches in 
something, and when the ship rolls from the boat upsets 
her. See Captain Nares’ ‘‘ Seamanship,’’ 1877 edition, page 
131, where he says ‘‘ The lower block should be fitted with 
a thimble and the slings with a hook,”’ for ‘‘ if the hook is 
fitted in the tackle and the boat were lowered at sea, it 
would probably hook a man out of the boat or catch in the 
gunwale or under a thwart’’ (and so upset the boat). Simple 
and obvious as this is, but few ships, except in the navy, 
are fitted in the way described as right by Sir G. Nares. 

Apologising for the length to which the interest of my 
subject bas led me, 

I am, Sir, your obedient servant, 
S. H. Terry, Assoc. Mem. Inst. C.E. 








“WATER-TIGHT BULKHEADS.” 
To THE EDITOR OF ENGINEERING. 

Si1r,—May 1 be permitted to supplement the remarks of 
your correspondent, M. A. Aisbitt, upon the strength and 
structural arrangements of water-tight bulkheads and their 
effects as preventions from sinking in the event of water 
entering any of the holds of the vessel, notwithstanding 
the tendency to reduce the distances between any two bulk- 
heads as a protection from sinking. Still the principal 
remains, that as regards the bulkheads themselves they are 
subject to very great pressure induced by the head of water 
upon them ; but independent of the liability of bulkheads to 
‘* bulge’ by this pressure induced upon them, there is the 
equally important question of the stability of the vessel to 
resist overturning upon the condition of the holds becoming 
filled with water. For upon a vessel receiving injury to the 
hull from any canse, and the water entering the holds, so 
much of the stability or power of the shoulder to maintain 
the vessel upright may be lost as to render the vessel 
‘*unstable’’ and liable to capsize. No strength of the 
bulkbeads would meet this view of the case, the buoyancy 
of the shoulder becomes lost and the vessel rolls over ; this 
seems to be almost always that which occurs to a vessel 
being lost after collision or receiving other injury to her 
bull, and the holds becoming filled with water, water 
ballast tanks in the bottom of the vessel would only tend 
to assist this element of capsize acting as bottom floats and 
tending to overtarn. 

If I may be permitted to venture a suggestion, it would 
seem that some system of maintaining or placing a reserve 
of buoyancy and stability should be at the shoulder or 
water-line, that even in the event of the bulkheads giving 
way by the pressure of water against them, and the holds 
becoming filled with water, shall buoy up and maintain the 
vessel on the surface of the water. 

As it seems that almost every vessel receiving injury to 
her outer skin and the water entering the holds, quickly 
founders, would it not be possible to place some preventive 
within the vessel herself and embodied in her construction 
other than bulkheads, that shall give flotation and protec- 
tion from the vessel sinking or capsizing ? 

I an, Sir, your obedient servant, 

Charlton, October 22, 1881. d. 








THE LOSS OF THE “TEUTON.” 
To THE EDITOR OF ENGINEERING. 

Srr,—I quite agree with your two correspondents as to 
the want of rigidity of water-tight (?) bulkheads, as now 
fitted. Lloyd’s practically admit this, as they provide (as 
your last correspondent states) for bulb irons being added 
to the ordinary stiffeners, in the case of deep water ballast 
tanks. But let us inquire what does happen when water 








enters a compartment of a ship. Does it not turn that 
compartment for the time being into a water ballast tank ? 
If this is so, why not make these bulkheads at least as 
strong as the ordinary water ballast bulkheads. 

Lloyd’s deserve great credit for the steady way in which 
they are year by year adding to the efficiency and safety of 
our large steamers, but is it not time that they tooka 
decided stand on this question of water-tight bulkheads? 

I have not seen any positive evidence to show that this 
particular bulkhead in the Teuton gave way. My opinion 
is that when the water overflowed the deck it probably 
overflowed the top of the bulkhead. Thus, a second com- 

artment being in connexion with the sea, the surplus 
_ serene was gone, and the ship suddenly sank. 

There are four things that should be insisted on in every 
ship. 1. All water-tight bulkheads should be constructed 
as if they were bulkheads of a ballast tank. 2. All water- 
tight bulkheads should extend to the upper deck, regard- 
less of the cabin arrangements. 3. No compartment 
should be so large, that supposing it to be in free connexion 
with the sea, the increased immersion of the ship and the 
alteration of trim caused thereby, should not be sufficient 
to place the ship in danger of foundering in fair weather. 
4. The number of water-tight doors should be kept down to 
the lowest possible number; no door being fitted in any 
water-tight bulkhead without the sanction of the committee. 
These doors are in practice always open, and when required 
to be closed cannot be so instantaneously. 

There is one point that I think is often overlooked by 
captains, with regard to the pumping out of water, when a 
compartment is damaged. ‘The first thing always done is 
to close all the sluice valves in bulkheads. Now if the 
inflow of water can be overcome by the pumps from the 
particular compartment, this is right ; but when the water 
is found to gain on the pumps all the sluice valves should 
be opened, so as to allow the water to pass to the other 
compartments of the ship, and therefore to the other 
suctions, in order that all the suctions may come into play, 
instead of probably only the two in that particular com- 
partment. The pumping power would thus be multiplied 
three, four, or more times, and this would also tend to pre- 
serve the trim of theship. The opening of the valves, how- 
ever, should be done with discretion, as should the leak be 
too large to be overcome by all the pumpiug power it would 
be useless. And again it would not be so necessary if No. 3 
suggestion above were carried out. 

l enclose my card, and remain 


yours traly, 
Hull, November 1, 1881. F. J. 








GAS v. ELECTRICITY. 
To THE EDITOR OF ENGINEERING. 

Si1r,—I have read the letters which have appeared in 
your columns in reference to gas v. electricity with much 
interest, and without criticising or commenting upon the 
subject-matter of these letters, I, as one interested in the 
continued financial success of gas undertakings, respect- 
fully submit the following suggestions to gas companies 
and to corporate bodies owning gas works: Do not 
attempt to depreciate the advance of electric lighting. 
Face the inevitable, it by no means follows you are to cease 
to make gas. Raise the illuminating power of gas 
generally, until it is nowhere less than 17 candles old 
burner, equal to 18} candles ‘‘ Sugg’s new London burner.”’ 
This will not necessarily entail the using of a larger per- 
centage of cannel, for your can adopt four-hour or four- 
hour forty-eight minute charges, use high heats, and never 
turn them off ; by this means the inferior qualities of gases 
generated at the end of a charge in six-hour work will not 
depreciate the quality of the richer gases generated during 
the earlier stages of carbonising, and it will be found that 
no more cannel will be required to produce 183 candle gas. 
The works you have and as you have them wi!l enable you 
to do all this. Prepare and adapt your works for the 
manufacture of carbonic oxide gas, by discharging such 
proportion of coke as will be required red hot into a 
generator ; 6lb. of air=75 cubic feet of air per pound of 
carbon used, will be required for its manufacture. Cool 
this carbonic oxide gas, whose temperature, if no super- 
heating is used, is equal to 1480 deg. Fahr., by means of 
boilers and water-heating apparatus, down to a tem- 
perature of 60 deg. Fahr. Utilise all this heat in driving 
Gremme’s electric generators, and sell electricity to those 
who desired to use it, or sell cold CO carbonic oxide to 
those who would prefer to generate their own. An addi- 
tional system of mains would be required, and of much 
larger dimensions than those at present in use. Supply 
this carbonic oxide at as low a price as it can be profitably 
produced for asbestos fires, cooking, heat engines, house- 
hold fires, and boilers. You would still continue to get the 
whole of the secondary tar and ammonia products as at 
present ; you will still sell a large quantity of gas of higher 
iluminating power; you will, by an additional outlay of 
capital, or an annual allotment of a part of profits, be ina 
position to supply an additional luxury to all classes—the 
use of clean gas fires, where the carbonic oxide would be 
perfectly burnt to carbonic acid. This method of firing 
could also be applied to firing your settings instead of coke, 
which would enable them to be kept at higher heats with 
the certainty that the life of a retort would be longer, 
inasmuch as a furnace door would not be required to be 
frequently opened to admit its cutting draughts, and air of 
dilution (air more than 150 cubic feet=12 lb. of air per 1 1b. 
of carbon) could be added so as to obtain any temperature 
less than 4580 deg. Fahr., the temperature of burning car- 
bonic acid, and by this means an additional retort could 
always be inserted in a bed of retorts. As far as I am 
aware, the least temperature at which hot carbonic acid 
will appropriate another atom of red-hot carbon (coke) 
has not been ascertained ; if it were considerably below 
4580 deg. Fahr., which it probably is, then it would be 
possible, with the aid of Siemens’ reverberatory furnace, to 
save and sell all the furnace gases, which ina gas works 








are a mixture of carbonic acid and earbonic oxide, and 
which at present go to waste. This could be effected by 
turning them into the generator, and by causing them to 

ass through the red-hot fuel, when the C Os would assimi- 

te another atom of carbon and become converted into 
2(CO), a gas which I think it would be possible to sell 
profitably at from 3d. to 1s. per 1000, so that the whole of 
even the waste furnace gases could be converted into 
sources of profit. Nor are these suggestions visionary. 
This is what is in a measure being accomplished daily at 
different iron works, although they have not the same 
facilities for utilising waste CO, gas as gas companies 
would have under these conditions, which if carried into 
effect would also admit of a great reduction in the price 
charged for olefiant gas. Mr. Willis, of the Royal Institu- 
tion, has long since demonstrated to a Society of Manchester 
Gas Managers, that when the electric spark is passed 
through our ordinary gas, its volume is doubled, and its 
illuminating power is doubled permanently, due to the 
formation of aceteline. What advantages have gas engi- 
neers ever sought to obtain from a practical application of 
this principle to their manufacture ? 

There can be no doubt that if gas companies would but 
prepare for it, there will be an enormous demand for what 
it is within their power to manufacture, and this manu- 
facture of carbonic oxide would also materially affect the 
cost of house building. Coal cellars could be dispensed 
with, and the result would be greatly conducive to clean- 
liness both in our homes and between us and the clouds. 

Gas shares may fall a littie, but the future of gas is 
assured, and gas undertakings as securities will ultimately 
rank beside consols and water works, as they can and 
will have practically a monopoly of the supply of one of 
the necessaries of civilised life. D.A.G 
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HEATING GAS. 
To THE EpIToR OF ENGINEERING. 

S1r,—Mr. Denny Lane says, ‘‘I do not know what 
Mr. Dowson means by calorific power ;’”’ but I presume of 
course that he does not require definitions of calorific 
power or of calorific intensity. 

The reason why he has failed to understand my state- 
ment is clearly because he has taken the figures I gave for 
the calorific intensities of the two kinds of gas, and has 
used these figures as denoting their calorific powers. 

Iam not aware of any other generator gas having been 
used for driving gas engines. 1 know that such has not 
been the case in England and France; but if Mr. Lane 
knows of any practical results obtained elsewhere perhaps 
he will kindly mention them for the benefit of your readers. 

Yours faithfully, 
J. Emerson Dowson. 

3, Great Queen-street, Westminster, London, S.W., 

November 1, 1881. 








COLD AIR MACHINES. 
To THE EpITOR oF ENGINEERING. 

Sir,—It may be information for such of your readers as 
take an interest in the theory of cold air machines and have 
doubts about the mechanical theory of heat, for me $o 
describe an experiment I made a few daya ago. The 
experiment was made with a Bell-Ooleman machine, in 
which compressed air is as usual cooled By the agency of 
water to somewhere about the initial temperature of air 
before the compression, which in this case was about 
48 deg. Fahr. 

This cooled and compressed air was expanded in the one 
case in the usual way by making it work a piston which 
returned power to the crankshaft working the compressor, 
when the temperature of the expanded air registered 20 deg. 
below zero—the density of the compressed air before expan- 
sion being 2} atmospheres absolute. The machine was 
then stopped and the piston block slipped off the expansion 
cylinder rod, started again, and the air entering the expan- 
sion cylinder was throttled so that the compressed air 
behind the throttle valve was maintained at the same 
density as before, viz., 2} atmospheres absolute, a little 
more steam being required so as to make up for the want 
of power caused by the expansion cylinder doing no work. 

The expanding air was allowed to blow through the 
barrel of the expansion cylinder into the throat of the 
exhaust, and at a point where its velocity was that of a 
gentle breeze, its temperature was found be very near 
that of the temperature after cooliug by water and before 
expansion. No cooling whatever ha:! occurred, or if any 
cooling did occur it was behind the throttle valve, and 
compensated for by the heat produced by the collision of 
the air molecules after expansion, and coming nearly to 
rest, and confirms the thermodynamic theory that air 
cannot be cooled by simple expansion unless external work 
is performed. 

shall return to this subject (after some more experi- 
ments) ina paper on cold air machines promised to the 
Institution of Civil Engineers, and merely mention in the 
mean time that the experiments were performed with 
the Bell-Coleman machine recently erected for cooling the 
ship’s provisions of the Cunard liner s.s. Servia, which 
takes in air into the compressor at the rate of about 5000 


cubic feet per hour. 
Yours faithfully, 
J. 1. COLEMAN, 
45, West Nile-street. Glasgow, November 2, 1881. 








Srrone’s Feep- WATER HEATER.—We have been 
requested to state that Messrs. Thomgson, Sterne, and Co, 
engineers of Glasgow, are the sole manufacturers in this 
country of Strong’s feed-water heater, an illustrated descrip- 
tion of which appeared in our last issue. 
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MARSHALL’S VALVE GEAR. 
To THE EpiIToR oF ENGINEERING. 

Srr,—The following graphic method of representing the 
motion given to the slide valve by Marshall’s valve gear 
has been found of great convenience by the writer, and 
may be of some interest to others. Although not abso- 
lutely correct it will be found useful when first proportion- 
ing the various parts of a new valve gear, or when deter- 
mining the points of cut-off, &c., given by one already 
made. It will be observed that the diagram bears a close 
resemblance to that usually employed to represent the 
motion of a slide valve controlled by a simple eccentric. 

A full description of the valve gear is not given in this 
letter. Any one wishing to see such a description will 
find it in the Proceedings of the Institute of Mechanical 
Engineers for August, 1880. [See also ENGINEERING, 
vol. xxx., pages 125 and 127.] 

In the engravings, Fig. 1, O C is the eccentric, which is 
placed directly opposite to the crank OR. C Dis the 
eccentric , of which the end D swings in the circular 
arc L, B L being suspended from the centre F by means 
of the swinging link F D. To A, some point of the eccentric 
rod intermediate between C and D, the slide valve connect- 
ing rod is attached. If the convex side of the arc traversed 
by the point D is towards the centre O, the crank will 
revolve in the direction shown by the arrow. If, on the 
other hand, the concave side of this arc is towards O, the 
crank will revolve in the opposite direction. 

The path of the point D is, in reality, the circular arc 
L, BL. It will, however, in the first place be assumed 
that the point D moves along the straight lines B L and 
BI,. So long as the swinging arm F D is moderately 
long and the eccentricity O C small, the error caused by 
this assumptifm may be neglected. 

The errors due to the obliquity of the eccentric and valve 
connecting rods are also neglected, but these errors are 
not large and are neglected by Zeuner in his well-known 
treatise on valve gears. For convenience the following 
nomenclature will be employed: 

OC will be called r 
l 


cD © 
AD ee k 
FD me m 
The angle X B L will be called « 
” X,Bl, ” a 


The angle between F B and a line drawn through F per- 
pendicular to X X, will be called 9. 

Any angle through which the crank may have revolved 
from its upper dead centre will be called @. 

To draw the circular valve diagram proceed as follows : 
Draw the two axes X X; and Y Y, cutting one another at the 
point O (see Fig.2). Let O R, represent the crank on its 
upper dead centre. From Oset off O Band O Bi, both equal to 


As From B set off B A "parallel to X X; and make B A 


_ 


=} 1 tan. (1-7 )}- Also from B, set off B; A, 
=} fr tan. ai( I— +)}> and parallel to X X;. (It 


will be observed that the point A is always in front of the 
crank. If the valve gear were so set as to drive the 
engine the other way round, B A would be set off to 
the right of Y Y; and B, A, to the left of the same line.) 
From the centres A and A, with radii equal to A O and 
A, O respectively draw the circles O G H and O G; Hi. 
These circles are the valve circles, and they approximately 
represent the movement of the slide valves. 

From the centre O, with a radius equal to the lap of the 
upper edge of the slide valve, draw a circular arc cutting the 
circle O & H in the points M and N. From the same centre 
with a radius equal to the lap of the lower edge of the slide 
valve, draw a circular are cutting the circle O G, H, in the 
points M; and N;. Then O M R is the position of the crank 
when the upper port commences to open to steam, and 
O N 8, is the position of the crank when steam is cut off on 
the downward stroke of the piston. The lead of the upper 
edge of the slide valve is L G, and the maximum steam 
opening of the upper steam port is PQ. In the same way 
the corresponding particulars for the lower steam port can 
be determined. ; 

The diagram Fig. 2 is for an engine of the following 
dimensions : 


Inches. 
Stroke of piston ass eee 18 
Throw of eccentric OC =P in 54 
Length of eccentricrod CD = 1 66 
” AD eco oes a k di 30 
a swinging lever FD =m st 30 
Tan. a we oe won ‘ 6 
Tan.  ... ‘in ia oe ‘ida soo 946 


The thick continuous line is the circular valve diagram 
for the above engine. The irregularly curved thin line 
represents the actual movements of the valve. The points 
of cut-off and the positions of the crank at which the steam 
openings are maxima are given with a fair approach to 
accuracy by the circular valvediagram. In order to deter- 
mine the leads and the amounts of the maximum steam 
openings more correctly it will be necessary either to make 
a scale drawing or to find them by calculation. The latter 
method is the simpler and shorter. When the crank has 
revolved through any angle w from its upper dead centre 
the slide valve will have moved from its central position a 
distance « : 





r—% {ai +csin. W—d sine} +f cos. w. 


a=m(t--+) 
l 


b=I-—sin.? 8 
” e 
c= ~"sin. 0 
m 

2 

d= ( “) 
m 

e= cos. @ 
fark 


l 
’ By taking a series of different positions of the crank and 
setting off along each the corresponding value of x, the 
valve diagram may be drawn correctly enough for most 
purposes. The irregularly curved dotted lines (see Fig. 2) 
show a diagram drawn in this manner. It will not, how- 


tion of the crank at each position of maximum steam 
opening. The other ag eg are shown with a fair 
approach to accuracy by the circular valve diagrams. 





we Ro _ Fr 


+X: 


ever, as a rule, be necessary to take more than one posi- | 


Also C J=r cos. w. 


| But D I=B I tan. @=r sin. w tan. «. 
| By substitution and reduction we get 


AK="F cos. w+ {rtan, a ( I-- : sin, @. (2) 
2 
| r 


| For any given valve gear the factor & is not variable 


and it may therefore be replaced by A. For the same 
reason 


{r tau. a (1-4)} 


may be replaced by B. The equation No. 2 will then 
becomes 
4 A K=A cos. +B sin. w . ‘ « (8) 
This is, however, the polar equation to the circle so often 
used by Professor Zeuner in his treatise on the slide valve, 
and therefore the valve diagram for Marshall’s valve gear 
| may be drawn in a manner similar to that used for a 
| Simple valve gear, provided the proper values be assigned 
| to A and B. 
| In the cirenlar valve diagram shown by Fig. 2 equation 
No. 3 is used in the following manner : 


| OB=OB=$a= 7. — a 
a. ey en k : 
| BA=} =4 jrtana(1- £)} . 
B A= 4 B=3{ rtan. af -=)3 . (6) 

R, R 

Fig.2 
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It will be noticed that the calculated valve diagram 
coincides fairly well with the actual diagram. The small 
error which is seen to exist is due to neglecting the 
obliquity of the eccentric and valve connecting rods. The 
longer these rods are made, relatively to the throw of the 
eccentric, the smaller will this error become. 

The following is the train of reasoning by which these 
diagrams were first obtained. (In the following part of 
the letter Fig. 3 is the figure referred to, unless it is other- 
wise stated.) 

When the crank stands on its upper dead centre the end 
D of the eccentric rod will be at Do, that is it will coincide 
with the point B, andJA,, K, will be equal to the amount 
that the slide valve has moved downwards from its central 
position. It is therefore clear that A, K,, must be equal to 
(lap+lead). But 
Ay K =" st a =(lap+lead) . . (1 
Suppose the crank to have revolved in the direction 
shown by the arrow through any angle w. The centre of 
the eccentric will now be in the position C and the other 
end of the eccentric rod will have moved to the point D. 
(It is here assumed that the point D moves along the 
straight line B L.) The distance that the slide valve will 
have moved downwards from its central position is now 
equalto A K. It is required to find some easy graphic 
method of determining the different values of A K for all 
positions of the crank. 

From C draw C H perpendicular to Y Y, and C J per- 
pendicular to X X,. From D draw DI perpendicular to 


~ 





In this equation 


Then C H=r sin. w=B I almost exactly. 








The following is the method of determining by calcula- 
tion the movement of the slide valve, and in this calculation 
the assumption that the point D moves along the straight 
lines B L and B L, is not made. 

CH=rsin. » = BI= m (sin. @ — sin. @) 
sin. (sin. @— “sin. 
m . 


Cos. 6, = Ni — sin.? 9+ 2 sin, é sin, & — = sin.?4 (7) 
1} m? 
But D I= m (cos. §,— cos. @) 
» we {v1 —sin.? @+&c.,—cos. a} 
But AK=DI+ (rcos. #—DI) k 
But A K=m(I— >) { /I=sin? 6+ &.—cos. } 
+ " * cos. 4, 


When setting off the different values of < on the dia- 
gram, Fig. 2, it was assumed that 2 was equal to A K. 
Yours truly, 
Wm. Moore Anaus. 
Neswick, Driffield, October 4, 1881. 








Buss’s TACHYMETER.—In the notice of this apparatus 
which appeared on page 436 of our last issue, we omitted to 
state that Messrs. Elliott Brothers, Strand, London, are 
the sole makers of it in this country. 
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MACHINE FOR MAKING PRISMATIC GUNPOWDER. 


CONSTRUCTED BY MESSRS. TAYLOR 


© MMS SN ET 
PARALLEL MOTION. 
To THE EDITOR OF ENGINEERING. 

Srr,—In your issue of the 2nd of September last, a cor- 
respondent illustrates and explains an arrangement for 
applying parallel motion to guide the crossheads of inverted 
direct-acting screw engines, and it may perhaps interest 
some of your readers to see another plan having the same 
object in view which I embodied in a design I lately made 
for a small pair of compound screw engines. 

I enclose you a sketch giving two views of the motion, 
which should you consider it worth publication, will I 
think make this arrangement sufficiently clear to engineers 
without occupying your valuable space with needless 
detailed explanation. 


AND CHALLEN, 
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PRISMATIC GUNPOWDER. 

Tue increased size of modern ordnance necessitated 
alterations in the form of gunpowder, and about the year 
1868 attention was called to the question of the manu- 
facture of gunpowder for use in large guns; the object 
being to obtain a slow-burning powder of more uniform 
density than that previously used. Pellet powder was 
recommended, and in 1869 a hydraulic press, constructed 
specially for the purpose of manufacturing this form of 
powder by Messrs. Taylor and Challen, of Birmingham, 
was erected at the Royal Gunpowder Factory, at Waltham 
Abbey. In this machine the powder was pressed in gun- 
metal mould plates, perforated with holes of dimensions 
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I would only further draw attention to the means pro- 
vided for taking up wear in the links on the crosshead 
tapered ends, which is done by the bushes being tapered 
internally to fit crosshead and parallel externally with a 
feather the whole length to prevent their turning in the 
links connecting the radius bars. They are thus adjust- 
able by regulating the double nuts without interfering 
with the truth of the respective centres of the motion. | 
should state the condenser does not form part of framing, 
the cylinders being supported solely by six wrought-iron 
columns. 

I am, Sir, yours truly, 
R. 8. CANDLISH. 


Tue Exvecrric Ligut av CHESTERFIELD.—The trials 
of the Brush electric light at Chesterfield have been so 
successful that the corporation have decided to dispense 
with gas entirely as far as public lighting is concerned, 
and to replace it with the electric light. The contract has 
been secured by Messrs. Hammond and Co., of 110, Cannon- 
street, London, the general agents of the Brush Company. 
The lighting will be done by means of about 22 Brush arc 
lights, and about 70 Lane-Fox incandescent lamps. The 
annual cost of same is guaranteed by the contractors not to 
exceed present gas bill, and it is claimed that the light will 
be three times as efficient. If it be true that a vastly 
improved illumination can be obtained for the same price 
as gas in public lighting, the example of Chesterfield will be 
rapidly followed by other towns; in fact, we understand 
that deputations have already visited Chesterfield from 
Derby, Nottingham, Barnsley, Sheffield, and other towns, 
who are now |in close negotiation with the contractors for 
a trial of the Brush light. 
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according to the size of pellet required; each hole was 
accurately fitted with a steel punch, so that the pellets 
were pressed separately, but with exactly the same 
pressure per square inch to insure a uniform density. 
Subsequently pebble powder was introduced. 


and several other sizes up to2 in. It was found that 


sin. pebbles called P powder, and the 1}in. pebbles | 
called P?, gave the best results, the former for the | 


smaller, and the latter for the larger guns. Still this 


| powder was not so uniform in density as desirable, owing 


to its being pressed in large cakes. The machines for 
making pebble powder were designed and made in the 
Royal Gunpowder Factory, at Waltham Abbey. 
Previously to this, the Russians had been making a 
powder called “ prismatic ;” the prisms being hexagonal 
with a hole through the middle. The Prussians next 
took up the manufacture of this powder, and continue to 


| make it extensively, but with small machines worked by 


eccentrics, each machine making six small prisms at 
each stroke. In the mean time a temporary press was 
fitted up at Waltham Abbey for experimental purposes, 
some prisms 11} in. across the flats, 1?in. deep, and 
with a Sin. hole through, also some prisms 23 in. across 
the flats, 2 in. deep, anda in. hole through, were made 
for test purposes. These gave very nearly equal results, 


| but the latter was preferred, and the size of the hole was 


increased. 
After a series of exhaustive trials a large hydraulic 


; machine was designed in the Royal Gunpowder Factory 


at Waltham Abbey, and constructed by Messrs. Taylor 
and Challen, of Birmingham, to make thirty large prisms 
at each stroke. This machine fully comes up to the 
favourable anticipations formed of it, and it is turning 
out 25 to 30 barrels of these large-size prisms per diem. 
The density is quite uniform. 

We illustrate the machine on the present page. It 
consists of two cylinders 18 in, in diameter in one 
easting, both cylinders being fitted with a ram. To 
the top ram is attached the plunger block B fitted 
with 30 phosphor-bronze plungers; to the bottom 
ram is fixed the lower crosshead having four arms fitted 
to four wrought-iron columns C. To the top of these 
columns the upper crosshead D is fixed, and on the 
underside of this is a gun-metal ring E perforated with 
30 holes to receive the poipts of the steel pins which 
form the holes in the prisms. The bush block F having 
four projecting arms fitted with brasses, aud attached 
to the columns, rests on eight gun-metal cylindrical stops 
G, and is fitted with 30 phosphor-bronze bushes directly 
above the plunger block. The thirty steel pins H for 
forming the holes in the prisms are fixed to a flange on 
top of cylinder and pass through the plungers and bushes, 
The charger I, as seen in the front of the illustration, is 
made of gun-metal and copper ; it has gun-metalwheels 
to run on gun-metal rails on to the bush block for 
the purpose of depositing the charges into the bushes, 
It consists of two gun-metal rings, one top and one 
bottom, with slides, and contains 30 holes corresponding 
with the number of prisms to be pressed. The tep and 
bottom rings are also fitted with gun-metal tubes, one 
fitting over the other telescopically ; they slid up and 
down for the purpose of adjusting the charges. Thirty 
copper hoppers joined together in one rin rrespond- 
ing to the number of holes in the charger, are fitted in 
the top of the upper gun-metal ring, which hold about 
three charges for each bush. The slides are actuated by a 
gun-metal lever for cutting off the charges. There are 
20 gun-metal columns, the top ring fitting and sliding up 
and down in them. The columns are screwed and have 
two adjusting nuts on each to regulate the charges. 

To put the machine in motion, the water is admitted 
into the bottom of lower cylinder, which raises the ram 
with both crossheads (being connected by the columns). 
The charger, being already filled with powder, is run 
forward on gun-metal rails on to the bush block, and 
being firmly fixed, the charges are liberated and fall into 
the bushes. The charger is then run back and the top 
crosshead lowered on to the bush block, the holes in the 
gun-metal ring fitting over the steel pins. The water 
is then admitted over the bottom ram and under the top 
ram, the bottom ram having in its favour the weight of 
columns and crossheads, easily overcomes the pressure 
of the top ram. When the pressure has remained on the 
required time the water is allowed to escape from both 
rams. The water is then admitted under the lower ram, 
raising the crossheads as before. Water is then admitted 
under the top ram, which raises the plungers to push 
out the prisms. The plungers are then lowered and the 
charger run on to the bush block, clearing before it the 
prisms just pressed; the charges are released and 
the work proceeds as before. A complete operation of 
the machine from filling the charger to pressing and 
ejecting the prisms being performed in two and half 
minutes. 








ENGINES OF THE SS. “INCHRHONA.” 

Dvurine the meeting of the Institution of Mechanical 
Engineers at Newcastle, in August last, many of the 
members paid a visit to Messrs. Hawthorn’s engine 





This is | 
formed by “press cake” being cut into cubes of 5 in. | 


works, and those who did so will remember a fine pair 
|of compound engines which were standing completely 
| erected in one of the shops, and were shown working in 
steam to some of the visitors. Of these engines we this 
week publish three perspective views in our two-page 
| engraving. 

The engines, which are fitted with Mr. F. C. Mar- 
shall’s valve gear, and with a very neat arrangement of 
steam reversing gear, of which we shall have more to say 
on a subsequent occasion, are of a design which Messrs. 
R. and W. Hawthorn have adopted for several vessels, 
our engravings being prepared from photographs of the 
engines of the s.s. Inchrhona. The cylinders are respec- 
tively 35 in. and 68 in. in diameter, and the stroke of the 
pistons is 3ft, 9in. The cylinders are mounted by 
| massive cast-iron standards, the back standard of each 

pair carrying the crosshead guides, which are of the 
slipper pattern. The valve chests are placed in front of 
| the cylinders, an arrangement which works out well with 
Mr. Marshall’s valve gear, and gives a very open and 
readily accessible engine. The crankshaft is 12}in. in 
diameter. 
The surface condenser, which has 1900 square feet of 
surface, is arranged at the back of the engines in the 
usual position. The air and circulating pumps, as well 
| as the bilge and feed pumps, are all driven off the low- 
pressure crosshead by rocking levers. The air and 
circulating pumps are each 20 in. in diameter (the 
circulating pump is single-acting), and the bilge and feed 
pumps each 3}in, in diameter, the stroke of all the 
pumps being 22} in. 

The engines drive a four-bladed screw 15 ft. 10 in. in 

diameter with a surface of 68 square feet, and thay are 
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supplied with steam by two single-ended boilers, 14 ft. 
in diameter, 10 ft. 6 in. long, each having threo furnaces 
8 ft. 3 in. in diameter by 7 ft. 3 in. long and 221 tubes, 
8} in. in diameter by 7 ft. 3in. long. Each boiler is 
also fitted with a steam dome 4 ft. 6 in. in diameter by 
6 ft. 6 in. long. The working pressure is 901b., and the 
boilers have together 3800 square feet of heating surface, 
107 square feet of grate surface, and 970 cubic feet of 
steam capacity. 

The Inchrhona is a vessel 285 ft. long between per- 
pendiculars, 38 ft. beam and 22 ft. 7} in. draught, and 
its displacement is 5170 tons. On the trial trip the 
Inchrhona attained a speed of 10.11 knots, the engines 
indicating 1327 horse power, of which 636 horse power 
was developed in the high-pressure, and 691 in the low- 
pressure cylinder. The mean steam pressure during 
tho trial was 86 lb., the vacuum 26} in., and the speed 
66 revolutions. When working in the fourth grade of 
expansion tho,engines indicated 559 horse power, of which 
266 horse power was developed in the high and 293 horse 
power in the low-pressure cylinder, the pressure of steam 
being 83 lb., the vacuum 28 in., and the revolutions 49 
per minute. Tho indicator diagrams show an excellent 
distribution of the steam in each case, 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron warrant market 
was very weak last Thursday, and prices fell to the extent 
of 93d. per to&—the entire gain of the three preceding 
ays of the week. In the forenoon business was done at 
rom 50s. Sd. to 50s. 2}d. cash, and from 50s. 10d. to 
50s. 54d. one woot, the market closing with buyers at 
50s. 4d. exsh and 50s. 7d. one month, and sellers 1d. 
more per ton. The quotations in the afternoon were 
from 50s. 4d. to 49s. 10}d. cash, and from 50s. 6d. down to 
50s. 3d. one month, and the market closed with buyers 
at 40s. 103d. cash and 50s. 3d. one month, and sellers ask- 
ing $d. more per ton. Friday’s market was somewhat 
uncertain, but closed about 1d. per ton over the closing 
quotations of the previous day, and 1}d. per ton over the 
closing price of the previous Friday. In the morning busi- 
ness was done at from 49s. 10d. to 49s. 54d., and again up to 
50s. 2d. cash, the market closing with buyers at 50s. 14d. 
cash, and sellers wanting 1d. more per ton. In the after- 
noon from 50s. 14d. to 49s. 11d. cash, and from 50s. 4d. to 
50s. léd. one month were the quotations. The market 
closed rather sellers at 50s. cash and 50s. 3d. one month. 
Monday’s market was without any very marked features. 
It was quiet at the opening and soon became firm, and 
prices advanced to the extent of 4d. per ton. There were 
transactions during the forenoon at 49s. 10d. (2d. down) to 
50s. 34d. cash, and from 50s. 3d. to 50s. 6d. one month, 
and the close of the market was, buyers offering 50s. 2d. 
cash and 50s. 5d. one month, and sellers wanting 1d. higher 
per ton. The range of quotations during the after- 
noon was 50s. 2d. to 50s. 44d. cash, and 50s. 5d. to 
50s. 74d. one month, the close being buyers at 50s. 4d. 
eash and 50s. 7}d. one month, and sellers very near. 
There was also a strong market yesterday, and although 
the close was 2d. per ton under the best price there 
was still anadvance of 1d. under Monday’s closing quota- 
tions. Business was done during the morning at from 
50s. 6d. down to 50s. 44d. and up to 50s. 7d. cash, 
and from 50s. 8d. up to 50s. 9}d. one month, and the close 
was buyers offering 50s. 6d. cash and 50s. 9d. one month, 
and sellers wanting ld. per ton more. There were trans- 
actions in the afternoon at 50s. 7d. down to 50s. 5d. cash, 
and from 50s. 104d. down to 50s. 8d. one month, and there 
were buyers at the close of the market at 50s. 5d. cash and 
50s. 8d. one month, and sellers wanting 1d. per ton more. 
This forenoon business was done at 50s. 6d. to 50s, 3$d. 
cash, also at 50s. 9d. down to 50s. 6d. one month, the close 
being buyers at 50s. 5d. cash and 50s. 8d. one month, and 
sellers 1d. more per ton. Business was done in the after- 
noon at 50s. 4d. to 50s. 6d. cash, 50s. 7d. and 50s. 9d. one 
month, closing buyers at 50s. 6d. cash and 50s. 9d. one 
month, and buyers offering 1d. per ton less. There is no 
prominent feature of a novel character in the pig-iron 
trade calling for special notice this week. A somewhat 
slower demand for makers’ iron has been experienced, and 
parcels have changed hands at prices considerably below 
the official quotations of the makers. The shipments are 
very fair for this season of the year, amounting last week 
to 11,981 tons, as against 7556 tons in the corresponding 
week of last year, being chiefly to the United States, Ger- 
many, Russia, Italy, Canada, Holland, France, Spain, and 
Portugal. On the whole, the export demand for all 
countries is on rather a restricted scale; but on the other 
hand, the home trade continues excellent in all its various 
branckes. There is still a considerable amonnt of business 
being done in warrants by speculators. The stock of pig 
iron in Messrs. Connal and Co.’s public warrant stores was 
increased by nearly 5000 tons, making the increase over 
the four weeks of the past month about 16,500 tons. 
There are now 1096 blast furnaces in actual operation, as 
against 118 at this time last year. 


Contract for Dredging Fleet.—The Clsde Lighthouse 
Trustees have just concluded a contrast with Messrs. 
Simons and Co., Renfrew, for the constraction of a fleet of 
powerful dredgers to be used in connexion with the opera- 
tions of the Trust. The fleet is to consist of four vessels 
capable of lifting 500 tons an hour, and working to a depth 
of 40ft. Messrs. Simons are justly celebrated for this 
class of work all over the world, and have but recently 
turned out numerous vessels for the special purpose of 
improving important harbour works in our colonies. 


New Sewing Machine Factory. — After carrying on 
negotiations for several months in various parts of Scotland 


for a suitable site on which to erect new works of very great 
extent and producing capacity, the Singer Sewing Machine 
Company, of Glasgow, ews just concluded the purchase 
of some 55 acres of ground at Dalmuir, in Dumbartonshire, 
near to Clydebank Shipbuilding Yard (Messrs. James and 
George Thomson’s). The situation is a most admirable 
one, being well adapted for securing excellent facilities for 
receiving and despatching goods either by rail or river. It 
is intended to take about 30 acres for the new works, and 
the remaining 25 acres will be occupied with workmen’s 
dwellings. It is probable that about 3000 hands will be 
required in this gigantic factory, and all the departments 
will be carried on within the gates, even to the production 
of the castings required in the construction of the 
machines. Hitherto the castings have been made at Bonny- 
bridge in Stirlingshire. This is certainly a great stroke 
of enterprise. 

Another Important Arbitration Case.—In the St. Enoch’s 
Hotel, Glasgow, proceedings in an important arbitration 
case were begun last Monday, in which the parties are Mr. 
John Jackson, contractor, Westminster, and the Trustees 
of the Clyde Navigation. The arbiter (under the contract) 
is Mr. John Frederic Bateman, C.E., who is well known 
in Glasgow as having been engineer of the Loch Katrine 
Water Works, and as being the consulting engineer to the 
Clyde Trustees. The contractor’s claims and counter 
claims of the Trustees arise out of the execution of contract 
No. 4, or the eastern portion of the Stobeross Docks, the 
lump amount of which was 206,6621. The questions in 
dispute relate to (1) the contractor’s claim to an alleged 
balance, including certain extras ; (2) whether the Trustees 
or the contractor are entitled to the benefit of certain 
savings which arosein the execution of the works ; and (3) 
whether the Trustees are in the circumstances entitled to 
deduct demurrage and penalties for delay. The amount in 
dispute is said to be altogether about 33,0001. Mr. Deas, 
the engineer of the Clyde Trustees, was under examination 
nearly all day on Monday, being called for the contractor. 
Mr. Jackson’s case is being conducted by Mr. R. P. 
Lamond, of Messrs. H. and R. Lamond and MacCredie, 
writers, and the Clyde Trustees are represented by Mr. C. 
J. Gutherie, advocate, and Mr. Wm. Shaw, instructed by 
by Messrs. Robertson and Ross. 








NOTES FROM THE SOUTH-WEST. 

Blasting in Coal Mines.—Just now, when there is so 
much interest felt in all mining districts caused by the 
interpretation put by the law officers of the Crown on the 
blasting clause of the Mines Regulations Act, it is satis- 
factory to learn that efforts are being made in South Wales 
to meet the difficulty. Some interesting experiments have 
recently been made at Pentre Colliery, in the Rhondda 
Valley, under the superintendence of Mr. W. Thomas, 
Brynawell, Aberdare, assisted by Mr. W. James, the 
resident manager, with a view to substitute for powder a 
material which, when used, gives off neither flame nor 
smoke. It appears this explosive material has been tested 
for some time past at an extensive colliery in the neigh- 
bourhood of Derby, and it is reported that the result is 
eminently satisfactory, inasmuch as its effect upon hard 
coal was all that couid be desired, without the slightest 
danger of gas explosion taking place. Another striking 
fact in connexion with the effect of the substance upon hard 
coal is that the quantity of small coal caused by it is said 
to be from 10 to 15 per cent. less than what is usually 
caused by powder. So satisfied are the proprietors of the 
Derby Colliery with the result, which, by the way, is the 
invention of their own officials, that they are now laying 
down expensive plant for its manufacture. Whether it will 
answer the purposes intended in the steam coal district of 
the Rhondda Valley, where the gas makes the roof, the 
floor, and even the coal seams themselves porous and 
jointy, remains to be proved. 


Treferig Railway.—A meeting of the Treferig Railway 
Company was held at Cardiff on Saturday, at which an 
agreement between this company and the Taff Vale Rail- 
way Company was signed. 

The Electric Light.—It has been decided to make a fair 
trial of this light at the oe Colliery, and the date 
fixed for the trial is near at hand. There will in all pro- 
bability be a large gathering of the most influential coal- 
owners of the district, as the event will form an episode in 
colliery working of the utmost importance. 


The Rhymney Valley.—The coal trade is very good along 
this valley at nearly all of the collieries, but the coke trade 
still keeps very quiet, and but little is being done at some 
of the collieries in this branch, a number of the coke ovens 
being out. 

Naval Engineers.—As a preparation for Mr. Trevelyan’s 
statement in March on the subject of the grievances of 
naval engineers, circulars have been addressed by Sir T. 
Brassey to the engineering departments of the various 
dockyards, requesting the opinion of the officers as to a 
number of suggested alterations. Sir T. Brassey favoured 
the idea of strengthening the engineering branch of the 
Navy by introducing into the service engineers who had 
served a premium apprenticeship in private workshops. 
This suggestion, however, has met with unanimous dis- 
approval, it being agreed that the premium apprentices 
are, as regards both theoretical and practical mechanics, 
much less proficient and capable of taking charge of the 
machinery in Her Majesty’s ships than the engineer 
students who have been trained in the dockyards. The 
probability is that the number of engineers afloat will be 
greatly reduced, and that the number of efficient engine- 
room artificers will be increased. These latter will be 
simply workmen, and will be relieved from the duties of 
watch keeping and distinctively naval service. As the 
number of young engineers who are at present under 





instruction at Devonport and Portsmouth promises, with 


the threatened reduction of the engineering staff on board 
ship, to lead to a block in the way of promotion, it is every 
way probable that Mr. Trevelyan will accompany his 
proffered boon in the shape of higher pay and status 
with inducements to the older engineers to accept retire. 
ment. 


Newport.—The firmer tone which has been apparent in 
the iron and steel market is now accompanied by a decided 
strengthening in tin plates, and thus there is another item 
of ony my in reviewing the trade of the district. 
Rhymney has definitively decided to discard iron, and the 
new steel works at Tredegar will be ready in a few months. 
In the coal market, shippers at Newport have been, as else. 
where, a little inconvenienced by the weather, but for for- 
ward delivery prices show firmness. Last week’s coal 
clearances amounted to 24,172 tons. Of iron, &c., there 
were shipped 3660 tons, as follows: Swan River, 1060 tons ; 
New York, 2600 tons. From Bilbao there arrived 9375 tons 
of iron ore ; from other sources, nil. 


Exe Valley Railway.— Works on the Exe Valley North 
and South Railways is progressing. At the Stoke Canon 
end of the Exe Valley south line a large portion of the 
masonry work is completed, and the line is fenced out as 
far as Bickleigh. A long cutting at Brampford Speke is 
completed, and a large number of culverts are built. A 
cutting of about four or five miles in the middle of the 
line bas been made, and small cuttings are completed for a 
distance of five miles. The piers over the Exe and the 
millstream at Tiverton are built up to the beginning of the 
arches. The diversion of Broad Lane is nearly completed. 
On the Exe Valley North Railway the line is being trimmed 
and formed up to Bolham. All the bridges are nearly 
completed, and the culverts made. A cutting between 
Bolham and Cove is nearly completed, and the cutting of 
the station yard at Bampton is also nearly finished. 


Cardif.—The event of the week has been an advance of 
2} per cent, to thecolliers, which had been quite looked for 
after the announcement that the Ocean Collieries had made 
a commencement. Sellers are taking a not unnatural 
advantage of this circumstance to inaugurate a still further 
rise in prices, and the demand is at present great enough 
to put them in a good position for enforcing their demands, 
The Royal Mail contracts for 1882 have recently been 
settled, and were divided between several houses at Cardiff 
at good prices. The house coal trade continues busy, and 
there is also some activity in patent fuel. There is a fair 
share of animation in iron ore, more apparently in conse- 
quence of the delay in current deliveries than by reason of 
any extra demand for next year. There are a good number 
of orders in the market for iron. Last week’s clearance 
comprised 99,566 tons of coal, 1660 tons of iron, and 880 
tons of patent fuel. From Bilbao there arrived 5464 tons, 
and from other quarters 2858 tons of iron ore. 








NOTES FROM SOUTH YORKSHIRE, 
SHEFFIELD, Wednesday. 
Heckmondwike New Railway.—lIt is stated that the 
directors of the Great Northern Railway Company have 
decided in favour of what is termed the Batley, Carr, and 
Staincliffe scheme for the extension of their line from 
Dewsbury to Halifax vid Heckmondwike. 


The Spen Valley Railway.—The difficulty of making a 
line from Dewsbury to the Spen Valley has at last been 
set at rest. Mr. Hy. Nelson, solicitor to the Great 
Northern Railway Company, in a letter to the Batley local 
authorities, says that the company’s engineer has been 
instructed to ascertain the best practicable route foru 
railway to Heckmondwike and Cleckheaton. The proposed 
new line to Batley will pass through the centre of Cleck- 


heaton. Great efforts are also being made to forward the 
Ilkley and Skipton railway scheme. Mr. Ferguson is the 
engineer. 


Drainage of Cottingham.— Mr. Arnold Taylor, Govern- 
ment Inspector, has held an inquiry at Cottingham for 
the purpose of considering a new drainage scheme for this 
now important district. It is understood that he is satisfied 
with the proposed arrangements, and will report accord- 
ingly. 

An Important Tramway.—A project has been set on 
foot for the ae of a tramway to run through a great 
portion of the length of the Isle of Axholme, in order to 
supplement the railway accommodation provided on the 
south border by the Great Northern Railway Company, 
and near the northern part by the Manchester, Sheffield, 
and Lincolnshire Railway Company. The line would bea 
great boon to the inhabitants. Mr. B. S. Blundell, C.E., 
has the plans in hand. 


Proposed New Railway from Yorkshire to Manchester 
—On Monday evening a number of Holmfirth gentlemen 
met the leading residents of Hollingworth, near Glossop, 
for the purpose of explaining a proposed new line of rail- 
way through the Longden Dale Valley, from Yorkshire to 
Manchester. The maps and plans submitted showed that 
the projected line would join the Lancashire and Yorkshire 
Railway at Holmfirth, proceed by Holme, and then bya 
tunnel about 1} miles long, emerge on the Cheshire side of 
the hill, a little above the Tollemache Arms Inn, at Wood- 
head. Running on the north side of the Manchester and 
Saltersbrook turnpike-road, it would reach Tintwistle ; 
from that village it would come round by the Manchester 
Corporation reservoirs, through Hollingworth, touch at 
Mottram, and by a short tunnel at Roe Cross, get down 
to Stalybridge, aud there again join the Lancashire and 
Yorkshire system. This would make a direct route from 
Holmfirth to Manchester, and would be a considerable 
saving of time from the present route vid Huddersfield, 
opening out a direct way to the South Yorkshire coalfields. 
It is stated that public meetings will be held in several 





places on the proposed route in favour of the scheme, 
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NOTICES OF MEETINGS. 

Tue INSTITUTION OF CIVIL ENGINEERS.— Ordinary meeting 
Tuesday, November 8th, at 8p.m, Paper to be read and discussed : 
“Tron Permanent Way,” by Charles Wood, M. Inst. C.E. 

SOCIETY OF ENGINEERS. —On Monday, 7th of November next, in 
the Society's Hall, the discussion on Mr. Arthur T, Walmisley’s 
paper on“ Iron Roofs,” adjourned from the last meeting on 
October 3rd will take place. The chair will be taken at half-past 
seven o'clock precisely. 

PuysicaAL Soctety.—Saturday, November 12th, at 3 p.m. The 
following communications will be made: ‘‘ On Spirals in Crystals,” 
by Lewis Wright; and “On Integrating and other Apparatus for 
the Measurement of Electrical and Mechanical Forces,” by C. V. 
Boys, 

Tue Soctety OF TELEGRAPH ENGINEERS AND OF ELECTRICIANS. 
—On Thursday November 10th, at the Institution of Civil Engi- 
neers, Council meeting at 7 p.m., ordinary general meeting at 
8 p.m. “The System of Synchronising Clocks adopted in London 
and Elsewhere, with an Exhibit of a Complete Set of all the Various 
lnstraments Connected with its Working,’ by John Alexander 
Lund, Member. 
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MILITARY ENGINEERS IN INDIA. 

In the Times of July 16, 1881, his Grace the 
Duke of Argyll is reported to have said: “ The 
Indian Government had lost annually enormous 
sums of money by the carelessness and incompe- 
tence of many of the civil engineers in India, and 
when holding the office of Secretary of State for 
India he found that it was hardly possible to 
obtain in the open market a sufficient number of 
competent men to conduct the public works in 
India on a scale such as that on which they were 














in India at the time to which he referred were very 
distinguished persons, but there were also a number 
of inferior men who might have been called ‘hard 
bargains.’ One one occasion some millions were 
spent under the direction of the engineers of India 
in the construction of new barracks. It turned 
out, however, that these buildings had been erected 
in accordance with entirely erroneous principles, 
and that they were mere ‘sun traps.’ They were 
tremendously hot, and in consequence the health 
of the troops quartered in them suffered severely. 
Many of them were so insufficiently built that it 
was found they would not last for more than a few 
years, and in some cases even the lime that had 
been used was pronounced to be bad. In this way 
the Indian Government were annually losing 
hundreds of thousands of pounds in bad engineer- 
ing. The insufficiency of the engineering service 
having been brought prominently before the notice 
of the India Office, the authorities formed the idea 
of the erection of Cooper's Hill College.” 

These charges, if they can be substantiated, form 
one of the gravest indictments ever brought against 
English civil engineers, and at the same time con- 
tain ene of the most sweeping accusations ever 
made by a responsible statesman against a Govern- 
ment department which had come under his admi- 
nistration. 

For they amount to this: 1. That owing to the 
carelessness and incompetence of the civil engineers 
in India, enormous sums of money had been wasted; 
for example, as instanced by his grace in the serious 
barracks failures quoted; and, 2, that the civil 
engineers that could be obtained in England were 
found so incompetent that Cooper’s Hill College 
had to be established to supply properly qualified 
men. 

When in July last we first saw the Duke of 
Argyll’s speech, we felt instinctively that either 
his grace must have made some grave mistake, or 
that he had been grossly misled as to facts by some 
persons interested in casting a slur on the civil 
engineers in India; but we refrained from any 
comment at the time, knowing his grace’s high 
character for truth, justice, and exactitude, until 
by reference to India we could certify ourselves as 
to the accuracy of certain facts on which his state- 
ments depend. We propose first to examine the 
allegations that the failures of the barracks referred 
to are attributable to the civil engineers in the 
service of the Government of India. 

As to the faults of design of which his grace 
complained, a reference to the records of the Govern- 
ment of India and to the Blue Books published at 
home will show, that the general designs were 
settled by a board composed of medical and 
military officers, under whom the Public Works 
Department prepared and issued standard plans of 
all barracks to be constructed. 

At home the War Office Commission had the 
advantage of the assistance of General Sir Proby 
Cantley, K.C.B., and Sir Randal Martin, C.B., and 
certain military officers; Captain Tullock, R.E., 
and others were sent from India to England to 
study barracks sanitation at the public expense. 
In each particular case in India, the site having 
been selected by the proper military officers, the 
plans and estimates of the barracks were prepared 
according to the standard plans, and the final 
design was in all cases before execution approved 
and sanctioned by the Inspector - General of 
Military Works, who it is needless to say is always 
an officer of the corps of Royal Engineers. 

Under these circumstances it would be unjust 
to charge civil engineers with the “ entirely 
erroneous principles’ in accordance with which 
these barracks have been erected. 

There were several serious barracks failures 
during the Duke of Argyll’s administration at the 
India Office ; we propose at present to glance at 
some few facts relating to one of them. 

As to the Sangor Barracks it is well known that 
shortly after their erection they failed and became 
unsafe, involving a loss of 166,000/. to the State ; 
we find in the extra supplement to the Gazette of 
India of November 12, 1872, an elaborate report of 
a Committee independent of the Public Works 
Department, presided over by Major-General C. T. 
Chamberlain, C.S.L, covering 111 pages; from 
which we learn that the barracks were designed 
according to the usual standard plans by Captain 
F. R. Faber, R.E.; these plans and the necessary 
estimates were passed by the chief engineers, 
Colonel W. Maxwell, R.A., and Colonel C. Pollard, 





then being undertaken. Some of the civil engineers 


R.E., also by the superintending engineer, Lieute- 





nant-Colonel A. Allen, S.C., and that they were 
sanctioned by the Government of India when 
Colonel Crommelin was Inspector-General of Mili- 
tary Works. 

The barracks were erected entirely by Captain 
Faber, R.E., under the superintendence of Lieu- 
tenant-Colonel A. Allen, and were inspected durin 
construction by Colonel C. Pollard, R.E., an 
Colonel Crommelin, and we notice that Captain 
Faber received rapid promotion at the hands of his 
military superiors for his work done at Sangor. 

If we now turn to the Gazette of India for 
November 2, 1872, pages 1024 to 1027, we shall 
find the orders of the Government of India on the 
report of the Committee above quoted, Captain 
H. R. Faber, R.E., was dismissed from the Public 
Works Department and his services placed at the 
disposal of the Military Department ; Colonel C, 
Pollard, R.E., was reduced from the rank of second 
to third-class chief engineer for one year ; Mr. C 
Campbell was reduced from first to second grade 
superintending engineer for one year. 

As to the superintending engineer, Lieutenant- 
Colonel A. Allen, 8.C., who died before the inquiry 
was made, the Goverment of India remark on page 
1025, paragraph 5, “ That Lieutenant-Colonel Allen’s 
antecedents were not such as to justify his appoint- 
ment to the post of Superintendent of Works at 
Jubbulpore. If a competent officer had filled that 
position it is probable that the defects in the con- 
struction of the barracks would have been remedied 
before they had become irretrievable.” 

Mr. T. Armstrong was censured, and an explana- 
tion called for from Colonel Crommelin. Messrs. 
Campbell and Armstrong, the only civil engineers 
dealt with, as will appear from the report of the 
committee, had little or nothing to do with the 
construction of the barracks; in fact, Mr. Armstrong, 
see paragraph 19, page 1026 of the Government 
order “was not responsible for the construction of 
the barracks, and deserves the credit of having been 
the first officer who discovered the real character of 
the works.” 

There is little doubt that these civil engineers 
were blamed (see report of the Committee) not 
for incompetence or ignorance, but because they 
“hoped to be able gradually to replace the bad 
work at a moderate cost without creating a public 
scandal, and bringing disgrace, or professional ruin, 
or degradation, on the officers who erected these 
barracks.” They were punished, not for faults they 
had committed, but because they generously endea- 
voured to hide from the public the shortcomings 
of their military brother officers and military 
departmental superiors. 

We incidentally notice that of Captain H. R. 
Faber, R.E., the Committee reported, page 17, para- 
graphs 50 and 51, “ Captain Faber’s previous expe- 
rience in the Department of Public Works had not 
been of such a nature as to bring his theoretical 
knowledge fully to bear on the practical details 
required for the construction of large buildings. 
; oever has read the Committee’s proceed- 
ings, or the previous portion of this report, will 
have formed an opinion upon this officer’s utter 
want of technical knowledge, such as would fit him 
for the duties of an executive engineer charged 
with the departmental construction of large and 
important works ;” and on page 19, paragraph 73, 
speaking of his powers of organisation and control, 
the Committee say : 

“ An inspection of Captain Faber’s order books 
and a consideration of his own evidence, as also 
that of Sergeant Wilkinson and Herbert, show 
unmistakably that Captain Faber is deficient in 
both these essentials.” 

Yet notwithstanding this very strong expression 
of opinion we find that so powerful are the military 
men at the head of the department, that after Cap- 
tain Faber’s dismissal from the Public Works 
Department by Government, he was reappointed 
to it as executive engineer fourth grade, and that 
he has been promoted over the heads of many civil 
engineers of tried and approved experience, until, 
as will be seen by reference to the last published 
classified list of the department, he now occupies 
the position of executive engineer of the first grade. 

We do not at present propose to weary our 
readers by recapitulating the facts of the great 
Allahabad failure, for causing which another batch 
of military officers were either dismissed, degraded, 
or censured by the orders of Government, nor do 
we now propose to review the case of the failure 
of barracks at Neemuch and at Jubbulpore. Suffi- 
cient facts are before us to cause considerable 
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public anxiety as to the wasteful and shameful loss 
of public money caused by some of the officers of 
the Indian Public Works Department, as noticed 
by the Duke of Argyll, but when we look at the 
above quoted facts, facts vouched for by the 
Government of India, we cannot agree with his 
grace that it has been caused by the “carelessness 
and incompetence” of civil engineers. 

The civil engineers in the department, most of 
them identically the same men that served Her 
Majesty during the Duke of Argyll’s administration, 
number nearly three-fourths of the total strength 
of the department, and to their credit must ina 
great measure be ascribed the successful carrying 
out of all the large works recently constructed in 
India. 

Let inquiry be made as to the management of 
such works as the Holkar State Railway ; Wurda 
Valley Railway; Warrorah Colliery; the Bopal 
Ghat Railway; the Nagpur and Chattesghur State 
Railway; the Narbudda, Ravi, Chenab, Jhelum, 
and Empress Bridges; the Nagpur Water Works, 
and a dozen others; undertakings costing many 
millions and reflecting credit on the engineers of 
any country, and we feel confident that even the 
Duke of Argyll will be the first to offer his praise 
and commendation to the civil engineers who have 
carried them to a successful completion. 

But a very grave question arises, and in the 
interest of the public must be inquired into, and 
that is, how did it arise that his grace was led to 
make such sweeping charges against so large and so 
important a body of Her Majesty’s servants? He 
states that a great loss of public money is going 
on ;; it is imperative therefore that the authors of 
this wasteful expenditure should be discovered 
and pointed out. 

We at once absolve his grace from any personal 
prejudice ; but from where did he obtain his facts ? 
he could only learn them at the India Office, where 
his councillors in public works’ matters were 
exclusively old Royal Engineers, who would natu- 
rally only be too ready to hide the shortcomings of 
their brother officers, the military men in India, by 
throwing ‘the blame on civil engineers. And if 
inquiry be made it will be found that in India the 
department is governed almost exclusively by and 
for the advantage of a comparatively few Royal 
Engineers, some of them no doubt as incompetent 
as Captain Faber; and in such a manner as to 
exclude from the confidence of Government tried, 
trusted, and experienced civil engineers, who have, 
as noticed by Colonel Sir Andrew Clark, K.G.M.C., 
in the 51st paragraph of his Minute on the 
reorganisation of the department, served Her 
Majesty loyally, faithfully, and patiently, notwith- 
standing the obloquy that has from time to time 
been cast upon them by the military men at the 
head of the department. 








INTERDEPENDENCE OF PATENTS. 

COMPARATIVELY few persons are fully alive to 
the serious inconvenience that arises from the 
practice of making a patent dependent for its dura- 
tion upon the life of a prior foreign patent in respect 
of the {same subject-matter. The United States 
grants letters patent for a term of seventeen years. 
But, if the invention has been previously patented 
abroad, the term of the United States patent will 
expire with the term of the foreign patent, or, if 
there be more than one, with that having the shortest 
unexpired term. After application for a patent has 
been made, it undergoes official examination, and it 
is not possible to accurately predict at this stage 
what date the patent, if granted, will bear. When 
the examination has been completed and the appli- 
cation allowed, and not till then, can the applicant 
make sure of a date for his patent. The interval 
between the application and the allowance may be 
a few weeks or many months, according to the 
nature and circumstances of the case and the objec- 
tions, if any, raised by the examiners. Let us now 
assume that an inventor proposes to obtain patents 
in the United States, where the term is, as above 
stated, seventeen years; in the United Kingdom, 
where the term is fourteen years ; in France, where 
the term is fifteen years; in Germany, where the 
term is fifteen years; and in Belgium, where the term 
is twenty years. The best course that appears open to 
him in order to obtain as fully as practicable the 
benefit of the Patent Law in each of these several 
countries is to file first of all his American application, 
and await the result, meanwhile risking the possibility 
of being wholly or partially anticipated by others in 





the other countries. Also he must have prepared 
his applications for the other countries, and have 
them held in readiness, so that, with the exception 
of the German application, they may be deposited 
simultaneously on the actual date of issue of the 
United States patent. ‘The German application 
must be presented a day earlier. In this way, under 
ordinary circumstances, all the patents will bear the 
same date, so that, except in the cases of the French 
and Belgian, which bear upon them a record of the 
moment at which the applications were deposited, it 
becomes practically impossible to say that one of 
the patents is before or after another. But should 
it happen that through a miscarriage in the post or 
a clerical error, or misapprehension, or from other 
accidental circumstance, the applications are not 
deposited on the right days, a variety of complica- 
tions may arise. Thus if inadvertently the French 
application, for example, be deposited a day too soon, 
the United States patent instead of lasting seventeen 
years will hold good for only fifteen. If, on the other 
hand, the French application be deposited a day too 
late, then the issue of the United States patent, 
which constitutes a publication of the invention, may 
be fatal to the French patent. Or, should either the 
French, Belgian, or German application, by being 
deposited before the proper time, result in the issue 
of a patent of prior date to that of the United States, 
then on accidental or other failure to pay in any 
year the annuity on such earlier patent, not only 
will it become void, but its extinction may prove 
fatal to the United States patent. Or assuming 
the invention to have been first invented in any 
foreign country, or by the subject of any foreign 
power or state, then if by any chance the English 
application was filed a day late, all rights and 
privileges under the English patent would cease and 
be void immediately upon the expiration or other de- 
termination of any one of the prior foreign patents. 
This is not all. In some countries the patent is not 
granted in the first instance for the full term, sub- 
ject to periodical payments as is the case in the 
United Kingdom, France, Belgium, and Germany. 
Thus in Austria the full term is fifteen years, but 
to obtain that term in the first instance the whole 
tax must be paid up in advance. If less than fifteen 
years be paid for at first, the patent is granted, 
to begin with, simply for the number of years 
then actually paid for, but it may be afterwards 
prolonged once or oftener so long as the total term 
of fiteen years be not exceeded. In Canada the 
full term is fifteen years, but the term granted at first 
depends upon the amount paid in advance ; the patent 
may be obtained for five or ten years, and afterwards 
prolonged. In Italy the practice is much the same, 
except that there is what is called a proportional tax 
as well as an annual tax, and it is the proportional tax 
that must be paid in advance for the full term applied 
for. If the grant be obtained for less than fifteen 
years it may be prolonged. However, it would seem 
that in the United States a patent cannot be sustained 
after the expiration of the first period for which a 
foreign patent of prior date may happen to have 
been granted. Thus, although the prior foreign patent 
be kept in force, by prolongation for fifteen years, 
yet the United States courts will not take cognisance 
of the prolongation ; the United States patent will 
be deemed to have become void on the expiration of 
the first portion of the total term of the prior foreign 
patent. That all these pitfalls should be provided, 
appears very startling when it is remembered that 
in theory the object of a patent law is to encourage 
inventors, It is hardly going too far to say that 
when we come to examine and compare the laws of 
various countries as they now exist, they look as 
though they might have been the result of an inter- 
national conspiracy to obtain from inventors the 
fruits of their ingenuity without adequate reward. 
For our own part we have never been able to 
reconcile legal provisions of the kind referred to 
with the dictates of sound policy and common sense. 
Why should the existence of a patent granted to an 
inventor in one country in any way affect his rights 
in another, if when he obtained such rights his in- 
vention was new in the country which granted them 
to him, Itis an anomaly that a foreign inventor 
who has largely worked his invention in a public 
way in a foreign country, but has never obtained 
a patent there for it, may come to this country 
(assuming his invention to be still unknown here, 
which may well happen) and obtain a valid 
patent for fourteen years, whereas if he should 
happen to have taken out a patent abroad, his 
English patent will be dependent upon the life of 


the foreign one, If the object be to insure that! 








English manufacturers shall not be compelled to pay 
royalty in respect of inventions that are open to 
the public in other countries, it would almost seem 
that to be consistent no one should have a patent 
in one country unless he secured the same inyen- 
tion in all other countries. ‘This is especially true 
in these days when such elaborate official records are 
published of all the inventions patented in most of 
the principal countries. Again be it noted a patent 
in one country does not prejudicially affect a patent 
for the same invention previously obtained in 
another country. In short, interdependence of 
patents cannot be defended on any grounds that 
will justify continuance of the practice. When an 
invention has been in any one country amply 
published or publicly used within a moderately 
recent period, then (subject to suitable restrictions 
where the publication is consequent upon a recent 
foreign patent) it is quite reasonable and obvious 
that a patent should not be sustainable. There is 
no reason why a patent should not be allowed to 
hold good for a country in which the invention was 
not publicly known at the date of the application for 
the patent, even if that invention was well-known in 
half a dozen other countries, and whether it had or 
had not been patented abroad. Practically speak 
ing, in these days, there are few countries in which 
an invention is likely to remain long unknown after 
it has been patented in any important state. Under 
these circumstances, and in view of the serious 
complications and injury to patent property that 
result from making patents interdependent, total 
abolition of that pernicious practice in all countries 
cannot be too earnestly or energetically demanded 
by all who may be in any way interested in patent 
property. Indeed the matter is one of great 
moment to a vast number of persons who are 
totally ignorant of the fact, including not only 
inventors and patentees, but also assignees, licen- 
sees, shareholders in companies possessing or work - 
ing patents, and others. 





COAL IN NEW SOUTH WALES. 

A GEOLOGICAL sketch-map of New South Wales 
has been issued for the first time by the Depart- 
ment of Mines. This map has been compiled from 
the original maps of the late Rev. W. B. Clarke, 
M.A., F.R.S., F.G.S. It brings before us some of 
the results of the extensive researches and inde- 
fatigable zeal of that distinguished and scientific 
man, who, for nearly fifty years, laboured to pro- 
mote the welfare of this colony. The principal 
geological formations are indicated by different 
colours, and thus the areas occupied by each forma- 
tion are at once apparent. On looking at the map one 
is struck with the fact that almost the whole of the 
eastern portion of the colony within a distance of 
about 200 miles from the coast, with the exception 
of the areas of Hawkesbury, Wianamatta, and 
Clarence River series, and some tertiary and igneous 
rocks, is composed of the palwozoic, or oldest for- 
mations, which, therefore, constitute that track of ele- 
vated country known as the Great Dividing Range. 
This remarkable absence of the marine formations 
of later date would seem to lend strength to the 
theory that the higher parts of the Dividing Range 
have not been submerged beneath the ocean since 
the carboniferous period, and that this portion of 
Australia must be of great geological age, which 
may account for some of the more ancient forms of 
plants and animals still living upon this continent. 
The carboniferous rocks are seen to extend right 
across the Dividing Range, so that during their depo- 
sition the high granite and silurian ranges of New 
England, and those of the southern districts, where 
Mount Kosciusko forms the summit, must have been 
separated by the sea or lakes, A belt of palaozoic rock 
appears, from the patches of them scattered about 
the area marked “not geologically examined,” to 
extend across the centre of the colony to the north- 
west portion, where the Mount Poole goldfield has 
recently been discovered. On the ncrth side of this 
belt lie the great tertiary plains of the Upper 
Darling River basin, and on the south those of 
Riverina, which form splendid pastoral country. 
As the paleozoic rocks are the principal sources 
of the minerals and metals of commercial value, the 
map at once shows that the mining areas comprise 
a broad track of country along the seaboard and 
Dividing Range, with the great coal formation 
occupying a central position, while another belt 
stretches across the colony in a north-westerly 
direction, The extent and locale of these yast 
mineral and pastoral areas plainly indicate the 
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significant future awaiting the development of the 
natural resources of New South Wales. ‘This map 
has been compiled from the late Mr. Clarke's 
original maps by Mr. C, 5. Wilkinson, F.G.S., 
Government Geologist, and some additions to it 
have been made from the recent surveys of the 
officers of the Geological Survey Staff. ‘The litho. 
graphing and printing of the map have been 
admirably executed by the Surveyor - General’s 
Department, 3 : 

‘{he reports furnished by the geological surveyor 
in charge and his assistants show that a large 
amount of useful work has been performed during 
the year ending December, 1880, not the least 
important of which has been the publication of 
the geological map of the colony above referred 
to, and the preparation and arrangement for the 
International Exhibition, in Melbourne, of a 
very complete representative collection of minerals 
and fossils, including many from the collection 
of the late Rev. W. B. Clarke, and also the 
arrangement of the department's collection of 
the timbers of New South Wales. ‘' These 
collections,” writes Mr. Wood, ‘ have, 1 am happy 
to say, been highly appreciated by visitors and 
judges, and have doubtless tended in no slight 
degree to illustrate practically the vast and 
yaried resources of this colony.” The statement by 
the geological surveyor that a small collection of 
the minerals of New South Wales sent to London 
has attracted attention suggests the advisability of 
sending here a good representative collection, if a 
suitable place for their exhibition could be secured 
by the Agent-General. The work in the field per- 
formed by the geological surveyor and his staff 
includes an examination of the inland limits of the 
coal measures of New South Wales at Barber’s 
Creek, on the Great Southern Railway line, and in 
the neighbourhood of Dubbo, on the Great Western 
Railway line ; also of the coal measures to the south 
at Eden, and of those to the north in the Clarence 
and Richmond district, Mr. Pittman, one of the 
assistant geological surveyors, reports that a large 
extent of the country drained by the Clarence and 
Richmond rivers consists of coal measures which are 
of a newer formation than those of Newcastle or 
the true coal measures of this country. ‘The seams 
seen by Mr. Pittman in the Clarence district proved 
to be of inferior quality, but he thinks it not impro- 
bable that workable seams occur with the lower 
strata of the series. 








THE LACHAUSSEE ELECTRIC 
MACHINE AT THE PARIS EXHIBITION. 

Ix our preliminary general notices of the electric 
lighting apparatus at the Exposition d’Electricité, we 
gave* a general outline of the characteristic features 
of the very interesting electric generator of M. La- 
chaussée, of Litge, which, together with the Soleil 
installations in the picture gallery and in the Belgian 
Section, constitute the highly important exhibit of the 
Compagnie Générale Belge de Lumitre Electrique 
of Brussels, In the present notice we give illus- 
trations of the Lachaussée apparatus, and on another 
page of our present issue we describe the Soleil 
system of electric lighting to which we also referred 
in the same preliminary notice. 

In general appearance, and to some extent in 
principle and construction, the Lachaussée machine 
bears some resemblance to the Siemens alternating- 
current machine as well as to the Wilde generator. 
The distinguishing characteristic, however, of the 
Lachaussée machine lies in the fact that the induc. 
tion portion of the apparatus or ‘“ armature” is fixed 
while the field magnets are rotated, a form of con- 
struction possessing several features of convenience 
to which we shall refer further on, and which it 
shares with the Jablochkoff, alternating Gramme, 
and Gerard} machines, the latter of which it more 
nearly resembles than any other. 

The rotating magnetic field is produced by two 
sets of electro-magnets, each set consisting of a 
crown of twelve electro-magnets, and attached to 
the shaft in such a position that the free ends of 
the one set are directed towards the free ends of the 
other set, but separated by a space within which is 
fixed the armature, ‘The coils of these field magnets 
are connected together in series, in such a way that 
the direct current from a small Gramme machine in 
traversing the series gives to the magnets, polarities 
alternating in direction around each crown, and at 
the same time produces opposite polarities in the 





* See ante, page 265. + See ante, page 242. 





corresponding magnets in the two crowns which are | 
presented towards one another. These two sets of | 
magnets are mounted on two discs of iron, which | 
are keyed on to the driving shaft of the machine, | 
and are rotated with it in the usual way by a belt | 
driven from the engine. The current from the 
exciting machine is conducted to the rotating | 
magnets (one set of which is shown in the illustra- 
tion, Fig. 1), through a pair of metallic brushes | 
pressing against cylindrical contact pieces forming | 
part of the driving shaft, but at the same time being | 
insulated from it. 
shown to the left of Fig. 1. 








The induction portion of the machine, or arma- | 


ture, consists of a central disc fixed in the open 
space between the two opposed crowns of electro- 
magnets, and to which are attached twelve elliptical | 
helices of insulated copper wire of the form shown | 
in Fig. 2, arranged around the disc at a distance 


_ FIG. 2. 
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from the centre equal to that of the field magnets, | 
with which they correspond. Each helix consists | 
of an elliptical coil of insulated wire F wound round 
a hollow core L composed of thin sheet iron rolled 
into a short oval tube, and each of these helices is 
attached to a small block of wood P, which is inserted 
into a rectangular hole in the cylindrical wooden 
casing of the machine, being fixed therein by suitable 
screw attachments. ‘The free ends A A' of each coil 
pass through its respective block and terminate in 
small attachment plates of brass shown on the right 
of Fig. 2, and to which the conductors B B‘ are con- | 
nected. Each coil is therefore with its block and 
attachment screws, complete in itself, and can be 
removed or exchanged at pleasure without inter- | 
fering with the working of the machine. The con- | 
ducting wires BB! are led from their respective 
bobbins around the circumference of the drum to | 
which they are attached, and below the casing, to a 
table at the top of the machine (shown in Fig. 1), to | 
which are attached two setsof twelve binding screws, 
each coil in the armature having for its terminals | 
one pair of the binding screws on the upper table. 
By this arrangement it is obvious that the twelve | 
bobbins in the armature can be coupled up in several | 
different ways, according to the nature of the work 
the currents generated by the machine are required | 
to do. Thus twelve distinct circuits can be fed | 


with alternating currents, or several may be grouped | 





together so as to combine the currents from two or 
more bobbins, so as to form one larger current. In 
this case alternate bobbins are connected together 
in series, and if the intermediate helices are added, 


their corresponding binding screws on the table are 


so connected to those of the first set, that all the 
currents transmitted into the circuit are in the same 
direction, 

With one of these machines working in the nave 
of the Exhibition, six of the Soleil lamps in the 
picture gallery are worked in series, each having an 


‘he position of these brushes is | arc of 20 millimetres, absorbing for that installation 
‘about 24 horse power. 


And a smaller machine 


similarly coupled up supplies the currents to another 
series of Soleil lamps in the Belgian Section of the 
Exhibition, 

Passing over the mechanical differences which 
exist between the Lachaussée machine and the 
alternating current machine of Messrs, Siemens 
Brothers and Co., the two machines differ most 


| essentially in the fact that in the Siemens machine 
| there are no iron cores in the induction bobbins as 


there are in the Lachaussée apparatus, The 
absence of iron, especially in an alternating-current 


| machine, undoubtedly reduces the liability to the 


heating of the cores, and it also permits a greater 
speed of rotation being given to the machine, but 
on the other hand, the lines of force in the magnetic 
field are more concentrated upon the coils by the pre- 
sence of iron within them, and from some experiments 
recently made with the Lachaussée machine it appears 
to have been proved that a higher efficiency is ob- 
tained when iron coresare employed, The making of 
the iron cores of small mass, and with a hollow 
space in the centre, greatly reduces the tendency to 
heat under the influence of rapidly reversing 
currents, and at the same time permits of very com- 
plete ventilation of the machine. 





MECHANICAL REFRIGERATION. 
By J. K. Kivsourn. 
(Continued from page 427.) 
ETHER PROCESS, 

In 1856, letters patent were granted to James 
Harrison, of Geelong, in the colony of Victoria, 
for the invention of producing cold by the evapora- 
tion of volatile liquids in racuo—the condensation 
of their vapours by pressure, and the continued 
re-evaporation and re-condensation of the same 
material. In 1857, another patent was granted to 
Harrison (then residing at No. 4, Red Lion-square, 
in the county of Middlesex), for improvements in 
apparatus for producing cold, by the evaporation 
ot volatile liquids in vacuo. 

The invention covered by these patents was, as 
it appears, the commencement of refrigeration, by 
the use of condensable gases, and ether was the 
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one selected by the inventor, as best suited to his 
purposes. 

It rarely happens that an invention issues from 
the hands of the inventor so complete in every 
important particular, as to maintain its position in 
public favour for twenty-five years. It is equally 
rare to finda description of an invention alike com- 
prehensive, complete, and clearly expressed, and 
as replete with information as the Blue Books of 
these two patents. All subsequent patents on the 
ether process have been only in matters of detail, 
and none of them important. In short, a skilful 
mechanic, with the information given in the books 
referred to, could make a far better machine than 
many that have been put out by subsequent 
makers. 

In general terms, ether may be described as a 
light volatile fluid, produced from the distillation of 
alcohol, with an acid—more commonly sulphuric 
acid. It is inflammable, but not explosive ; stupe- 
fying if inhaled, but not noxious. At atmospheric 
pressure, its boiling point is 90 deg. Fahr. scale. 
The specific gravity of the liquid is .736,at a tem- 
perature of 40 deg. The specific gravity of vapour 
(at same temperature) is 2.28, air being one. The 
latent heat of the vapour by equal weight is 162, 
and by equal volume 369. 

A complete ether machine would include a 
vapour pump, and an engine to work it. A sur- 
face condenser to abstract the heat of vaporisation, 
and liquefy the vapour. A refrigerator in which 
the vaporisation takes place, and the cooling is 
effected. A brine pump for circulating the refri- 
gerated liquid, and, if the machine is for ice- 
making, tanks and moulds for forming the ice. 

Refrigeration by the use of ether, as with the 
other condensable gases, is effected by its vaporisa- 
tion from the liquid state. The degree of cold 
that can be produced, corresponds with the tem- 
perature at which the liquid can be made to boil. 
The boiling point of any liquid as usually stated, is 
at atmospheric pressure ; but as is well known, this 
point can be changed up or down the scale, by an 
increase or decrease of pressure- For instance, the 
boiling point of water is 212 deg., but exhaust 
the pressure to below one-eighth of an inch on the 
mercurial column, and rapid evaporation will con- 
tinue until the temperature is lowered to zero. 

In order that this process of cooling may be 
clearly understood, we will assume that we have 
100 Ib. of ether of standard gravity, .736, at the 
average temperature of condensing water in 
England, say 65 deg., in the refrigerating vessel. 
This vessel is connected to the exhaust side of the 
vapour pump by a pipe, commonly called the 
suction pipe, all the air in the machine having been 
previously expelled. 

If, now, the vapour pump is put in action, it will 
rapidly exhaust any vapour that may be in the 
refrigerator, or in the connecting pipes. This 
reduction of pressure will continue until the boil- 
ing point of the ether has been lowered to an 
effective ice-making temperature, say 20 deg. by 
the Fahrenheit scale, and when at this point the 
pump (if rightly proportioned) will easily remove 
the vapour as fast as it is formed, and compress 
it into the condenser to such a degree, that the 
condensing water will abstract the heat that caused 
the vaporisation. When this is done, liquefaction 
follows, and we have a re-formed liquid ready 
to return to the refrigerator, from whence it 
started. 

Having now described the different stages of the 
process, and assuming that the operation has con- 
tinued until the 100 lb. of ether in the refrigerator 
at the commencement has all been vaporised and 
reliquefied, let us consider what has been done, and 
what it has cost in steam to do it. 

As before stated, the latent heat of one pound of 
ether is 162 thermal units, consequently the vapori- 
sation of 100 lb. of ether would require (100 x 162) 
16,200 units of heats; this heat has been taken in 
part from the ether (which had an initial tempera- 
ture of 65 deg.), and partly from whatever sub- 
stance was in direct contact with the vessel, or 
pipes containing the ether. If ice making is the 
object, then this substance would be brine, or an 
uncongealable liquid. 

The first effect of vaporisation would be to cool 
the ether from 65 deg., the temperature of the 
condensing water, to 20 deg., the boiling point at 
the working pressure ; this would require (45 x 100 

x.529 the specific heat) 2380 thermal units, this 
deducted from 16,200 leaves 13,820 units to be 
taken from the brine, which is the beneficial result 





obtainable from the vaporisation of 100 lb. of 
ether. 

The compression of the vapour taken into the 
pump at a tension due to the temperature of 
20 deg. Fahr. and discharged at a tension due toa 
temperature of 5 deg. above that of the condensing 
water (say 70 deg.), would require in power the 
equivalent of 3,324,240 foot-pounds, or adding 50 
per cent. for friction of piston, piston rod, radiation 
from steam cylinder and pipes, makes a total of 
4,986,360 foot-pounds. The equivalent of this 
total in steam would be 56.6 lb. if expended in a 
first-class condensing engne. 

The main objection to this system of refrigera- 
tion, which may be justly raised, arises from the 
fact that, with ether, vaporisation must take place 
at very low pressure, thereby creating the necessity 
of large compression cylinders, and corresponding 
engine and boiler power. A minor objection is the 
fact that the gas is inflammable, but as this objec- 
tion holds good in greater or less degree with all 
the condensable gases, it need not be further con- 
sidered. 

The advantages to be named in the employment 
of ether as a frigorific medium are : 

1. The machinery required involves no serious 
difficulty in construction, and there is no restric- 
tion in selection of metals on account of chemical 
action. 

2. Owing to the low pressure at which the gas 
liquefies there need not be any serious difficulty in 
retaining the gas ; in point of fact there is as much 
difficulty in keeping the air out of the machine as 
in keeping the gas in. In warm climates the 
extreme pressure should not exceed 15 lb. (30 
absolute), and in England the maximum pressure 
should not exceed 10 lb. (25 absolute). This low 
pressure favours the durability of the valves. 

3. Ether is of itself a good lubricant, thus saving 
power, trouble, and expense. 

4. The machines are simple and easily under- 
stood, and inasmuch as they have been in successful 
use for 25 years, there is but little difficulty in 
finding competent men to work them. 

The successful working of these machines de- 
pends in great measure upon the proportions and 
workmanship of the condensers and refrigerators. 
The economy of working in a yet larger degree, on 
having engines and boilers that will give the highest 
efficiency from the expenditure of a given amount 
of fuel. 








NOTES. 
Fire ResistinG STRUCTURES. 

WE have received from Messrs. Measures Bro- 
thers and Co., of Southwark, some admirably 
executed photographs (taken by the London Stereo- 
scopic Company) of the ruins of Messrs. Foster and 
Co.'s premises, which it will be remembered were the 
scene of the destructive fire in Cheapside on Sep- 
tember Ist last. These photographs are especially 
deserving of notice from the interesting evidence 
they afford of the power of well-designed and 
constructed ironwork to withstand even a severe 
conflagration. The premises shown by the photo- 
graphs were constructed from the designs of 
Messrs. Ford and Hesketh, architects, of Alderman- 
bury, and they consisted of a basement, ground 
floor, and four stories above, the various floors 
being carried by wooden joists resting on fillets 
fitted to the lower flanges of rolled joists of I sec- 
tion, these rolled joists being in turn supported 
by cast-iron columns. The rolled girders were 
arranged in pairs resting on the edges of the abacus 
of the columns, so as to allow of the latter being 
carried right through from bottom to top of the 
building, the various lengths of the columns being 
bolted firmly together through the flanges. The 
girders were also bolted rigidly to the columns, 
and securely fixed at their ends into the walls. 
The two main girders forming each pair were con- 
nected at 4 ft. intervals by stays of gas tubing 
screwed into them, while single girders of lighter 
section stayed the main girders transversely. No 
allowance was made anywhere for expansion, the 
whole iron structure, which was put up by Messrs. 
Measures Brothers and Co., forming a strong rigid 
framework. As most of our readers are aware, this 
ironwork was exposed for several hours to a fire of 
unusual intensity, but it passed through the ordeal 
practically uninjured, and what is more, it by its 
firm hold of the walls upheld the latter notwith- 
standing the ruinous state to which the masonry 
had been reduced by the flames, the stone being 








quite disintegrated in some places. A heavy triple 
plate girder which supported the main facade, ha 
also stood the fire test perfectly. None of the 
columns, &c., it is to be borne in mind, were jn 
any way coated with plaster orcement. We under- 
stand that so good is the cendition of the ironwork, 
that in the reconstruction of the building it is to 
remain in place and the new walls are to be built 
up to it. 


RAILWAYS AND THE CARRIAGE OF MAILs. 

A large sum of money is yearly spent—and 
unequally spent—by the Post Office officials on the 
carriage of mails by railways; but when the 
admitted excellence and the cheapness of the car- 
riage is borne in mind, it is not to be wondered at 
that the amount is large, but it is to be wondered 
at that it isso small comparatively. The Lancashire 
and Yorkshire Railway —traversing one of the 
most populated parts of the country—received only 
4367/. from the Government in the six months for 
the carriage of mails, whilst in a similar period the 
London and North-Western Railway received 
74,592/., and the Great Western 31,602/. The 
Midland received 24,187/.; the North-Eastern, 
22,583/.; and the Great Northern, 10,227/. The 
fact would appear to be that in many cases the 
postal authorities run in the old ruts, and that years 
after a line of railway is opened the mail carts are 
continued ; and it is frequently not till long after 
the railway is made that it is utilised by the State. 
There is probably no district where the railway 
service could not now be largely increased, and the 
more costly service of the special mail messenger 
and cart to a greater or less extent be dispensed 
with, and it is worth the attention of the railway 
authorities whether they ought not to cultivate this 
regular traffic, and endeavour to secure further 
shares of it. It is probable that with the introduc- 
tion of the tardy parcels post, this matter will be 
forced more prominently upon the attention of the 
Government. It is many months since the terms 
of this parcels post were settled between the rail- 
ways and the Government, but there is no sign of 
its being early instituted. It would lead to a growth 
of traffic as well as to a public benefit that cannot 
be overestimated, and it is to be hoped that very 
early the scheme decided upon nearly a year ago 
will be carried out, to the benefit of the public, the 
railways, and the Government. 


PumPiInG PETROLEUM. 

It has for some years been the practice in the 
United States to transport crude petroleum by 
pumping it through long mains extending in some 
cases over hundreds of miles; but this system has 
not been established to any extent on this side of 
the Atlantic. It is now, however, being carried 
out on an extensive scale in the Caucasus in South 
Russia, and Messrs. S. Owens and Co., of White- 
friars-street, have just completed an extensive pump 
ing plant for this purpose. The plant consists of a 
number of small Blake pumps with 10-in. steam 
cylinders, 3}-in. pumps, and 12-in. stroke, which 
will be used to deliver the oil through branch 
services into the tanks from which the main pumps 
draw. For the main oil line Messrs. Owens have 
constructed three pairs of duplex Blake pumps 
with a new arrangement of valve gear, the valve of 
one pump of each pair being moved by connexion 
with the piston rod of the other pump, and vice 
versd. The pumps have 24-in. steam cylinders 
with 30-in. stroke, the piston rods being double, 
and giving motion through a strong crosshead to a 
pair of single-acting plunger pumps with 4}-in. 
rams of phosphor - bronze, these pumps being 
intended to deliver the oil against a pressure of 
1500 1b. per square inch. The pump cylinders are 
of close-grained cast iron with removable liners of 
phosphor-bronze, and the valves are of gun-metal 
with leather faces, and are guided by long spindles 
on their upper sides working in strong gun-metal 
caps. The plungers are packed by hydraulic 
leathers. The arrangement of valve gear for the 
steam cylinders is very simple, and works with 
great smoothness, as we had an opportunity of 
seeing a few day ago, when Messrs. Owens were 
testing one of these pair of pumps in steam. We 
propose to illustrate the arrangement in an early 
issue, but meanwhile we may say that each steam 
cylinder has five ports, the two outer ones at each 
end being for steam admission, and the two inner 
ones for the exhaust. The slide valves are of the 
ordinary D pattern, and cushioning valves are pro- 
vided for determining the stroke of the pistons, 
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which can be easily adjusted to suit the speed and 
pressure. The two pumping engines forming each 
pair are mounted on massive cast-iron girder bed- 
slates, the whole forming a thoroughly good and 
substantial job. The weight of each set of pumps 
complete is about 10 tons. 


RAILWAYS IN THE Past AND PRESENT. 

Attached to one of the balance-sheets of the 
Great Northern Railway there is a very valuable 
comparative statement of the capital, revenue, and 
other particulars of that railway over twenty half- 
years. It becomes of interest, then, to trace the 
relative position of the railway so as to ascertain 
how the capital stands at the beginning and end 
of a decade; whether the line is as cheaply worked; 
and whether the invested capital is as productive. 
Broadly, it may be said that ten years ago the 
capital of the Great Northern Railway was 
10.876,000/.—or that part of it represented by 
shares and stock. In the total—with fixed charges 
added, that is—it was 22,300,0001. It is now 
33,970,0001., so that there has been an increase, 
roughly, of fifty per cent. But the miles at work 
have not risen in like ratio—they were 491—they 
are now 601. And the gross receipts—1,259,0001. 
ten years ago, 1,664,000/. now in the half year— 
have it will be seen increased much less than the 
fifty per cent. increase of the capital. On the other 
hand the working expenses—581,000/. ten years 
ago, and 866,000/. now—show an enlargement very 
close to that fifty per cent. which is that of the 
increase in the invested capital. In the last half of 
1871 the working expenses were 46.13 per cent. of 
the earnings—in the last corresponding half-year 
they were 52.06. For each train mile run the gross 
earnings were ten years ago 5.24s.; but in the last 
comparative half-year they were only 4.52s. It is 
thus tolerably clear that the expenditure of capital 
in the ten years has not been so remunerative 
as before; and it is also plain that the working 
expenses have grown. It has to be borne in mind, 
in fairness, that there is a large amount of unpro- 
ductive capital now, but so there would also be ten 
years ago. And as the broad result it is apparent 
that there has been a very great reduction in the 
dividends declared on the original capital—for that 
portion receiving fixed dividend has not had its 
rate affected of course. Hence it would appear 
that at the present time the Great Northern needs 
rest from heavy capital expenditure. It is only a 
type of several other railways which have expended 
large sums of money, but it is an emphatic type, 
for the dividends of few of the great companies 
have sunk so much in the decade as it has done. 
It is to be hoped that the completion of heavy 
works now progressing may enable the figures of 
future years to be more favourable. 

Frenci MILirary MECHANICS. 

Since the Franco-German war of 1870-71, two 
special bodies of mechanics have been attached to 
the engineers of the French army ; and, as the 
particular work which they are destined to under- 
take will probably in future campaigns have an 
important influence upon the result, a description 
of them cannot but prove interesting. The Rail- 
way Engineers—of whom two companies are at 
present occupied in constructing a line in Tunis, 
whilst a third is under orders to embark at Mar- 
seilles for the same destination—consist (when on 
their permanent footing) of four companies. The 
head-quarters are the Engineer School at Versailles. 
These companies form a kind of permanent staff, 
each receiving annually 100 recruits, who serve 
with their company for twelve months, and then 
pass into the service of one of the railway com- 
panies for the remainder of their term of military 
duty. These men would of course be available for 
military purposes at any moment when necessity 
required, thus giving a total strength of 4000 men. 
It is intended to increase this department further, 
by organising eight new battalions, to be formed of 
men in the ordinary service of the various railway 
companies. Each battalion will consist of 1098 
men, and will be subdivided into three sections, 
general service, construction and maintenance, and 
traffic. When completed there will be a force of 
12,000 trained railway officials and mechanics at the 
disposal of the Minister of War. The bridge-building 
trains (one of which in the event of mobilisation 
would be attached to cach armée-corps) consist 
each of one captain, four lieutenants, 15 non-com- 
missioned officers, and 133 men, and are divided 
into two sub-divisions, and a reserve. The sub- 
division contains eight sections, each of which has 





its own special work. The material of the train 
is carried on 38 vehicles, i.c., 36 wagons and 
two field forges. It comprises 16 pontoons, each 
capable of transporting 25 men with their bag- 
gage, two boats for supporting the central movable 
span of a bridge, and timber and trestles. The 
bridges are of a uniform width of 10 ft., and 
can be constructed either on the pontoon or trestle 
system, or by a combination of both. On the 
latter plan, which is the most advantageous, 
a train as above constituted can build a bridge 
135 yards in length. If attached to an indepen- 
dent army two of these trains are united, when of 
course double this length can be constructed. 
Similar organisations exist in the German army ; 
the details are slightly different, but hardly merit 
a separate description. The chief differences are 
that the railway companies serve their whole term 
with the colours, and undertake contracts for the 
repair or construction of lines in the same manner 
as ordinary contractors ; and that the bridge train 
employs light iron or steel spans, in place of the 
timber used in the French army. 


Our Ports AND VESSELS. 

From a Parliamentary paper an_ instructive 
table has been compiled which indicates the extent 
to which the growth in the average tonnage of the 
vessels owned at the several ports is progressing. 
Thus it appears that the average tonnage of the 
vessels registered under the Merchant Shipping 
Acts, belonging to Liverpool, is 624 tons; that of 
those belonging to Glasgow slightly exceeds this— 
it is 643 tons. The port of Hartlepool takes the 
third place with an average tonnage of 613, and 
the Clyde ports come next. From this the average 
tonnage of the vessels descends to 43 tons, which 
is the small tonnage of Rochester. As a general 
rule, it may be said that where there is a small 
proportion of steam vessels, there the average 
tonnage is low, though generally the proportion of 
steam is increasing. It is highest at the port of 
Hartlepool, where 90 per cent. of the whole of the 
vessels registered are steamers. Roughly classed, 
it may be said that the steam fleet is owned in 
larger proportions by the ports on the east coast 
than on the west, the proportion of steamers to the 
total vessels owned at these ports being the highest. 
In some measure this is due to the fact that the 
vessels built on the east coast are more often 
steamers than those built on the west. Thus last 
year 89 per cent. of the tonnage of the Clyde ports 
was built in the form of steamers—but 99 per 
cent. of that built on the Tyne was steam ; and 
100 per cent. of the tonnage built at the Hartle- 
pools was that of steamers. Middlesbrough also 
built its nine vessels last year all as steamers, and 
Whitby and Leigh, on the same coast, similarly 
built. Hence there is a growth of the steam 
tonnage on the east coast, and as the steamer is 
much the most effective, it is certain that thus the 
work done by the east will grow, the more especially 
as it gives its energies in very great degree to the 
construction of “cargo boats,” whilst passenger 
boats predominate at some of the other ports. It 
is understood that this year the number of vessels 
that have been in course of construction has been 
one of the greatest known in the history of the 
industry, and it will be of interest to mark how 
the position of the ports will be affected by that 
activity. The Clyde is believed to have been 
building a very large number of vessels for foreign 
owners, for French orders especially, and it is 
probable that this will affect the additions to its 
own fleet, whilst comparatively speaking the 
builders on the Durham coast have been building 
most for local owners. Hence it is to be expected 
that there will be probably a larger increase of 
vessels in the ports to the north of England than 
in those elsewhere—an increase larger, that is, in 
proportion to their present tonnage. But, as a 
whole, it will be gratifying to find that the present 
year will have added to the ascendancy of Great 
Britain on the sea, for her mercantile navy will 
have been enlarged in greater ratio than that of any 
of her competitors. 








THE LATE MR. MACDONALD, M.P. 

We have to record the death on Monday afternoon 
last, at his residence at Wellhall, near Hamilton, of Mr. 
Alexander Macdonald, M.P. for Stafford. Mr. Mac- 
donald’s career deserves notice at our hands from the 
prominent position which he occupied during the past 
thirty years in connexion with our coal mining popula- 
tion in all parts of the kingdom, and from the leading 





part which he took in trades union affairs and in promot- 
ing legislation of a beneficent character alike for the 
working classes in general and the miners in particular. 
The son of very humble parents—his father having first 
been a sailor and then a miner—the deceased was born 
in the parish of New Monkland, which has since become 
deeply involved in the coal and iron industries. He first 
saw the light in the month of June, 1821, so that at his 
death he was rather over 61 years of age. 

To begin life in a coalpit at eight years of age, as Mr. 
Macdonald did, is now an impossibility in this country, 
thanks to the ardent and persistent labours of the 
deceased to abolish for ever all slavery and inhumanity 
in connexion with the coal-mining industry. Young 
Macdonald was possessed of a keen desire for mental 
improvement, and in course of time he fitted himself to 
enter the University of Glasgow, which he attended 
during two or three winter sessions, himself providing 
the wherewithal to pay his class fees and to maintain 
himself by his industry during the summer recess and 
by the practice of great self-denial. By-and-by he was 
in a position to give up the actual work in the pit, which 
he did, but not till he had taken a prominent part in a 
great strike amongst the miners of Lanarkshire, at a 
time when they were only earning from 1s. 9d. to 2s. 6d. 
per day. For several years he devoted himself to the 
duties of a schoolmaster, but even during those years he 
never ceased to interest himself in the improvement of 
the physical welfare of the class to which he belonged. 
Doubtless he was influenced in his desire to bring about 
that improvement by reading the thrilling speeches which 
used to be made of behalf of the artisan population by 
Richard Oastler and Lord Ashley, now Earl of Shaftes- 
bury. He abandoned the teaching profession about a 
quarter of a century ago, and threw himself unreservedly 
into the movement for the benefit of the miners. Ina 
great measure, owing to his labours for securing increased 
protection to the miners in their daily avocations and to 
the education of their children, the Act of 1860 was 
passed. But he was not completely satisfied with the 
passing of that Act, and therefore he continued to agitate 
in favour of further protective measures, one of which 
was granted by Parliament in the year 1863. That wasa 
most valuable measure, inasmuch as it secured, amongst 
other things, two shafts to eachmine. The great legisla- 
tive measure, however, with which Mr. Macdonald’s 
name will henceforth be held in remembrance by the 
mining population was the Mines Regulation Act of 
1872, an enactment which is now almost universally 
acknowledged as being an inestimable blessing to the 
miner, while it is rather to the advantage of the mine- 
owner than otherwise. Mr. Macdonald was long known 
as the sectretary for the Miners of Scotland, and some 
indication of theinfluence which he possessed in the mining 
districts north of the Tweed may be formed when we 
mention that he was for many years familiarly spoken of 
as the ‘‘ King of the Colliers.” He also became—and was 
up till his death—the President of the Miners’ National 
Association, an organisation very much of his own creation, 
and he was likewise a prime mover in the affairs of the 
Trades Union Congress during many years of its early 
history. In the year 1874 Mr. Macdonald was elected 
M.P. for the borough of Stafford, and he was re-elected 
for the same place last year. He was specially known 
as the working-man’s representative, and in that capacity 
he was chosen as a member of the Royal Commission on 
Trades Unions. Without having any regard for his 
politics, we are bound to confess that the deceased 
laboured zealously, honestly, and to good purpose in 
favour of the working-class population, both in and out 
of Parliament. 








FOREIGN TECHNICAL LITERATURE. 

AccorDine to the Wiener Zeitung (October 20) the 
Bohemian mills raised their prices for black sheets 11. 
per ton on the 19th inst. 





The Mechanical Engineer (New York, October 22 
describing the manufacture of the paper wheels concern- 
ing which so much has been written, says that they aro 
made of paper rings, compressed with a pressure of 
6 tons, and then bolted and tyred. The psper is said to 
be so solid after having been subjected to this process, 
that even if the tyre should come off, the wheel is suffi- 
ciently strong to run without injury, 





The Revista General de Marina (Madrid, October) 
reports that the 12-centimetre Hontoria guns, constructed 
at Creus6t for the Spanish Navy, gave very satisfactory 
results at their trial The two guns which were tested 
weighed 29 cwt. each, and were mounted on cast-iron 
traversing carriages, weighing 43 cwt. The powder used 
was Wetteren pebble-powder, and the projectile weighed 
| lb. Three different charges were fired, of 12 lb., 
13; 1b., and 1421b. These gave initial velocities of 
1595 ft.. 1712 ft., and 1800 ft. per second respectively. 





L'Italia Agricola (Milan, October 15) mentions that 
coal has been found near the River Chonia, an affluent 
of Lake Onega, in Russia, which contains 91 per cent. 
of ligneous matter. It is extremly dense and hard, is a 
good conductor of electricity, and has a high degree of 
specific heat (0.1922). Although it contains the same 
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quantity of carbon as the best graphites of Ceylon, it 
cannot be called a true graphite, since it is not oxidised 
by chlorate of potash and nitric acid, but remains an 
amorphous carbon in presence of these reagents. 





The Moniteur Industrielle of October 13 describes a 
new petroleum motor, designed by MM. Etéve and Lalle- 
ment, to which they have given the name of L’Etincelle. 
In appearance it resembles an ordinary steam engine, 
Into the cylinder a hydro-carbon vapour is injected, and 
at the same moment ignited by a spark from a small 
dynamo machine driven by the engine. The explosion 
of the gas drives forward the piston, and the same 
process at the other end of the cylinder forces it back. 
The consumption of petroleum (which is used in the 
production of the vapour) is said to be extremely small ; 
and the inventors believe that the system may be adapted 
to large engines, although the chief employment is 
expected to be in the minor trades. The engine can be 
started and stopped instantaneously, but how the start- 
ing is effected is not mentioned. 





The Deutscher Submissions-Anzeiger (October 19) states 
that (owing to the reduced production of English pig, 
and the firmness of the Glasgow market) German quota- 
tions have stiffened considerably. German exports of 
manufactured iron show a marked increase over those 
of last year. This is due in a great measure to the 
increased demand for steel and iron wire. Up to the 
end of August, the total value of the exports of this 
article amounted to 1,350,000/, an increase of 50 per 
cent. over the same period of 1880. The greater part of 
this quantity was taken by America and Great Britain ; 
1,100,000/. worth of railway material was supplied to 
foreign customers during the same period, chiefly to 
the United States, Spain, and South America. The date 
of the International Railway Exhibition in Berlin has 
been fixed for 1883. 

According to the issue of October 21, steel blooms are 
in great demand for America. The greater part of these 
will be supplied from Germany, but some orders will 
come to England, 





The Nautical Gazette (New York, October 15) gives 
details of the various types of vessels which the sub- 
committee of the Naval Advisory Board proposes to 
submit to Congress as being best adapted to the needs of 
the service. They are to be known as 15, 14, 13, and 
10-knot ships. The first are to be 358 ft. long, with 
50 ft. beam, ship-rigged, with a four-bladed propeller. 
The displacement will be about 5860 tons, and vessels of 
this class are calculated to carry sufficient coal to steam 
4500 miles at 10 knots an hour. The engines are three- 
cylinder compound, with cylindrical boilers to work at 
80lb. pressure. Twenty-two 6-in. breechloading guns 
are to be carried. The 14-knot vessels will be 315 ft. 
long and 45 ft. beam, with 4340 tons displacement. 
They are to be full-rigged and carry twelve guns. The 
13-knot sloops are to be 270 ft. long by 40 ft. beam, with 
3026 tons displacement, and will carry eight 6-in. and 
8-in. breechloading guns. All these vessels are to have 
full sail power, so as to economise as much as possible 
their supply of coal. They will, of course, be of iron. 
The 10-knot gunboats, designed by the Board, are 193 ft. 
long with 27 ft. 3in. beam, and 10 ft. draught, and have 
compound double-cylinder engines of 550 horse power. 
Their armament will consist of one 6-in. breechloader 
and two 30-pounders. They are to be schooner-rigged, 
and are expected to be handy under canvas. 





Some interesting figures are given in the report of the 
chief engineer of the Département du Nord on the 
mining industry of the department during the past year 
It is published in extenso by La Houille of September 25. 
The total output of coal amounted to 3,701,589 tons 
which is by far the largest quantity yet raised. 20,659 
workmen were engaged, 16,906 of whom were actually 
employed in getting coal. The average pay yearly was 
971.86 fr. per head. Prices of sale varied from 9.57 fr. 
to 13.41 fr. per ton, the cost of getting being from 4.10 fr. 
to 6.06 fr. Forty-six pits are in work, and four others 
are in course of construction. The Société d’Anzin heads 
the list with an output of 2,383,603 tons, obtained from 
19 pits, at a cost of 5.64 fr. per ton for getting. Twelve 
deaths occurred from accidents in the pits, being one for 
every 1720 workmen. 223,424 tons of pig, 344,356 tons 
of finished iron, and 42,865 tons of Bessemer steel were 
turned out during the year. 

Reviewing the report on the imports and exports of 
Marseilles in 1880, published by the Chamber of Com- 
merce of that city, the issue of October 2 calls atten- 
tion to the fact that the imports of English coal (house- 
hold as well as steam) have risen from 33,594 tons in 
1871 to 165,523 tons in 1880. This great increase is 
referred to in the report, which expresses the opinion 
that the only practical method of enabling the coals of 
the north of France to compete with those of England 
is for the Paris, Lyens, and Marseilles Railway to 
reduce considerably its rates on coal for local consump- 
tion. 

In the issue of October 9 the St. Etienne correspon- 
dent mentions the new Blanchet pit engines, which he 
describes as consisting of a piston working in the shaft, 





and raised or lowered by compressed air. He says that 
it works extremely well, and promises full details. 





The Revue Industrielle (September 28) refers to a 
project which has been taken up by the Council General 
of L’Aude, for connecting the Mediterranean and Atlantic 
by a canal through the valleys of the rivers Garonne 
and Aude. The estimate ofcost given by the Government 
engineers is 1500 million francs, but private estimates 
set it down at 1700 millions. It is considered that (if 
carried out) this canal—which will be capable of afford- 
ing passage to the largest mercantile or war vessels 
—would not only prove of inestimable value to France 
herself, but would be largely used by other nations, as 
it would do away with the necessity of passing through 
the Straits of Gibraltar. 

Mr. J. Chrétien publishes a long account of his scheme 
fer an elevated electrical tramway in Paris, which he 
considers the only possible means of providing the com- 
munication rendered necessary by the increasing traffic. 
He believes that electricity furnishes a cheap and 
satisfactory motive power, and the obstacles which 
hitherto stood in the way of the establishment of an 
elevated railway no longer exists. His idea is to run 
single cars at frequent intervals along an overhead 
viaduct, which might be easily constructed of sufficient 
strength to carry them. The smoke, dirt, and noise, 
which would have been unavoidable if ordinary steam 
engines were employed, rendered it impossible to intro- 
duce a system similar to that in use in New York, where 
the objection to these accompaniments seems to be less 
strong. M. Chrétien proposes to construct a road on 
iron girders, supported by columus; and as the weight 
would not be great, the space occupied by these latter 
would not be inconveniently large. Further details are 
promised in a future number. 

The article is continued in the number for October 5. 
The electricity, produced by Gramme electro-magnetic 
machines, is to be carried by copper wires along the 
line and received by a magneto-electric machine in the 
cars, which are to contain 50 passengers each. The 
speed calculated upon is about 440 yards per minute, the 
stoppages being the same length (30 seconds) as those on 
the Metropolitan Railway. By this means it is hoped to 
double the rate of travelling of the present omnibuses. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Market.—Yesterday there was a 
good attendance on ‘Change, at Middlesbrough, and the 
tone of the market was better than it was last week. 
Messrs. Connal ‘and Co., the warrant storekeepers here, 
had a stock of 180,674 tons, which is a decrease of 566 
tons on the previous Tuesday. At Glasgow they hold a 
stock of 608,563 tons. There was more anxiety on the 
part of consumers to buy at 41s. 6d. per ton for No. 3, 
which was the price quoted, but makers held out for 42s. 
A large decrease in makers’ stocks is expected, and the 
returns of the ironmasters, showing the real position of 
affairs for the month of October, are eagerly looked for. 
Better prices are anticipated. Shipments of pig iron from 
Middlesbrough during October were very active, there 
having been exported no fewer than 84,472 tons, 31,900 
tons of which were sent to Scotland, 16,800 tons to 

Germany, 7900 tons to Wales, and 6000 tons to Russia. 


The Manufactured Iron Trade.—There is great briskness 
in the manufactured iron trade. The mills and forges are 
very busy, and prices are fully maintained. Throughout 
the North of England the output is exceedingly large. 


Engineering and Shipbwilding.—On the banks of the 
Tyne, Wear, and Tees there is every prospect of continued 
briskness in engineering and shipbuilding. There is a 
great deal of work in hand, and recently some good con- 
tracts have been secured. At Middlesbrough, besides 
having several large steamers on the stocks, Messrs. R. 
Dixon and Co. are building two vessels for Her Majesty’s 
Government, and during the week they have been officially 
visited. With regard to wages questions in the ship- 
building trade, it is proposed to adopt a sliding scale for the 
Tees similar to that which has worked so well in connexion 
with tbe Cleveland miners. 


The Cleveland Ironstone Miners.—Owing to the under- 
standing between the Scotch and Cleveland ironmasters to 
limit the production of pig iron in their respective districts, 
the Cleveland miners are discussing the advisability of 
working only six hours per shift instead of eight hours as 
at present. The mineowners are, however, opposed to this, 
and have intimated to the miners that the only condition 
upon which they can negotiate the question of a new scale 
is that no diminution of the present hours of the shift takes 
place. They also state that they are willing to increase 
the graduations of the scale so that wages would always 
exactly follow the price realised for iron, and not remain 
stationary until any given prices have been reached. The 
matter will be laid before the miners, and an adjourned 
meeting of masters and men’s representatives will shortly 
be held. 

The Coal and Coke Trades.—The coal and coke trades 
are improving, and prices are firmer. 





Messrs. Newron, CHAMBERS, AND Co,—The directors 
of Messrs. Newton, Chambers, and Co., Limited, have 
given notice that no further application for shares in the 
a company will be received after Thursday next, the 
10th inst. 





FOREIGN AND COLONIAL NOTES. 

Water Supply of Brooklyn.—The engines at the new 

umping stations of the Brooklyn City Water Works at 

alley Stream and Springfield, are not working satis. 
factorily. They were intended to pump 4,000,000 gallons of 
water every 24 hours, but thus far they have pumped only 
3,000,000 gallons. They have not yet been accepted by 
the department. The builder says that he will make 
alterations which will enable them to pump 7,000,000 
gallons each. 

Halifax Dry Dock.—The Lords of the Admiralty have 
agreed to grant a subsidy of 20001. per annum for twenty 
— to assist the construction of a dry dock at Halifax, 

ova Scotia. This subsidy is to cease at any time within 
the twenty years when the revenue of the dock yields an 
increase of 6 per cent. per annum on the outlay attending 
its construction. “ 

The Philadelphia Exhibition. - The directors of the Per- 
manent Exhibition pee “ang at Philadelphia, notify owners 
of exhibits in the building to remove them on or before 
October 1, as possession of the building must, according 
to the terms of the sale, be given to the purchasers by 
November 1. A resolution has also been adopted with- 
drawing the personal property of the company from private 
sale, and ordering it to be disposed of at auction on 
October 12 and 13. 


The St. Mary.—The Canadian Government has aban- 
doned_ the work of deepening the Neebish Rapids in the 
St. Mary river, the improved channel being left with a 
depth of only 13ft. Vessels which have to pass through 
the Welland and St. Lawrence canals can do perfectly well 
with 13ft., but there is a large and increasing tratffic 
carried on between Lakes Superior, Huron, Brie, and 
Michigan, in vessels which never can come to Lake 
Ontario at all. The new lock at the Sault Ste. Marie will 
pass vessels drawing several feet more water, and when 
the United States Government have finished the work of 
improving the navigation of Lake George and the Detour 
Channel, the Neebish will remain an obstacle in the way 
of deep water navigation. 

Anthracite Slack.—The Philadelphia and Reading Rail- 
road Company, at the close of 1880, had 54 locomotives 
adapted for the use of anthracite slack, of which 13,000 
tons were consumed by them during the year. The saving 
is estimated at about 30,000 dols. Nearly all the stationary 
boiler furnaces use fuel of a similar character, but of a 
lower grade. 





Messrs. MERRYWEATHER AND Sons.—We have re- 
ceived two parts of a serial catalogue now being issued by 
Messrs. Merryweather and Sons, of Long Acre and Green- 
wich. The first of these refers especially to manual fire 
engines, fire escapes, and fire brigade appliances, and is 
very profusely illustrated with drawings of the chief 
standard types of these makers, and contains engravings 
of upwards of 200 objects, all carefully described and 
priced. The second section, which is equally well arranged 
and as comprehensive, deals with fire mains, hydrants, 
fire cocks, pumping machinery, hose, water works’ fittings, 
&c. The catalogue when complete will form quite a bulky 
and useful volume, and its value is increased by the sub- 
division adopted by Messrs. Merryweather. 

LIVERPOOL ENGINEERING Sociery.—The usual fort- 
nightly meeting of this Society was held last week at the 
Royal Institution, Colquitt-street, Mr. A- Holt, President, 
in the chair. A paper by Mr. Wm. Kissack, Stud. Inst 
C.E., on the ‘* Extension of the Promenade at Southport”’ 
was, in the absence of the author, read by the hon. sec. 
The work, Parliamentary powers for which were obtained 
in 1876, consists of a promenade 25 ft., carriage road 25 ft., 
and foothpath 10 ft. wide, formed on an embankment 12 ft. 
above the level of the shore, enclosing 42 acres of land 
reclaimed by it. This land was bought by the Corporation 
at a cost of 9000/.; roads and sewers have been constructed 
on it, the portion between the roads has been filled up toa 
height of 2ft. above the top of the sewers, and is now 
being sold in building plots. By the sale of the land the 
Corporation will recoup the whole of the money expended 
on the work. The sand for the embankment was brought 
by a line of rails laid along the shore from the sand hills at 
Birkdale, a distance of 2} miles, being filled into the 
wagons by a steam “‘ excavator,’’ which filled 300 four-cube 

ard wagons per day, thus doing the work of seventy men. 

he embankment is protected by a sea wall made of con- 
crete, consisting of one of Portland cement to six of sand- 
stone, broken to pass a 2in. ring. The concrete was 
deposited in layers Gin. thick, and punned with a 30]b. 
rammer. The top of the wall, which is 2ft. 6in. thick, is 
20 ft. out from the face of plinth, and it rises with a gentle 
curve to the finished surface of the promenade, where it is 
1ft. Gin. thick, and is finished with a plinth 2ft. high 
surmounted by an ornamental cast-iron railing. The top 
of the plinth is 8 ft. above high-water mark of a 21 ft. tide, 
which is the highest known, and is provided with ‘‘ weep- 
holes” at intervals of 6ft. There is an approach road to 
the shore at Sea Bank-road end, with a gradient of 1 in 15, 
and opposite each new street is a flight of steps of concrete. 
The promenade and carriage-way are laid with asphalte on 
stone pitching, and the footwalk is tiled with Welsh fire- 
clay tiles. The works, which comprise 400,000 cube yards 
of embankment, 8000 cube yards of concrete, 24,000 square 
yards of asphalting, and four miles of sewers, have been 
carried out in an exceedingly creditable manner by Messrs. 
Gripper and Bayliss, of Westminster, at a cost of 32,000/., 
and are from the designs of the borough engineer, Mr. 
Wm. Crabtree, Assoc. M. Inst. C.E. The chairman 
announced that the next meeting of the Society would 
take place on the 7th of November, when a paper on 
‘*Tides and Tidal Scour,” by Mr. Josh. Boult, would 
be read. Vol. I. of the Transactions of the Society is now 
ready for distribution, and reflects great credit on its editor. 
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“ENGINEERING” ILLUSTRATED PATENT RECORD. 


CompiLep By W. LLOYD WISE. 





APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 
OCTOBER 31, 1881. 

In the Cases of Inventions communicated from Abroad | 
the Names, &c., of the Communicators are given in 
Italics after the Applicants’ Names. 





Nos. | 
NAMES, &c. 
cA OF APPLICANTS. ABBREVIATED TITLES, £0. 
Oct.o7] 
| 4717 | Lake. Whitney. Manufacture of pills and similar 
| Oct. 28 articles. 








NAMES, &o. 
OF APPLICANTS. 


T. H. Rees, London. 
8. H. Ward, Manches- 


ter. 
8. — Morgan, Lon- | 


R i Courtenay, Lon- 
Pitt. " Medart. 

T. Lithgow, Manches- 
Alexander. Martin, 


Alexander. Martin 

Imray. Carpentier, 

Haddan, Favier 
Simonet, 

Sombart. Hammer & 
Perschmann, 

J. Vernon, Newton 
tewart. 

A. H. Hearington, 
London. 

W.H. Marks, London. 


R. B. Lee, Manchester. 


Lake. Anthony and 
Evans, 

T. H. Ward, Tipton. 

J. Melvin, Glasgow. 


Cc. Y. C. Dawbarn, 


gee 
Boult. Cosgrove and 
Mor ‘rell, 


J. Hodson, St. Helens. 
W.H. Lewis and W. 
R. Clark, London 

8. Leoni, London. 

J. H. Palmer, Aston, 

arwick. 

. 8. Macdonald, 
Manchester. 

H. Scott, Liverpool. 

J. Jackson and C. 
Sheekey, West- 
minster. 

R. Hudson, Gildersome 


F. C. Kinnear, London. 


H. Dyer, London. 
Imray. Viet? 


Pitt. Johns, 

Lake. Mauchain 

Newton. Colts’ Patent 
Firearms Manufac- 
turing Co, 

G. Turton, West- 
minster 

Gardner. Elkins and 
Clark, 

J. Benson and T. 
— ght, South- 


J. PWoodw ard, Man- 
chester. 


Eiw ards, Lesbros 


W. F. Barrett, Monks- 
town, Ireland. 

J. A. Eaton, London. 

G. G. de L. Byron, 
Brighton. 

R. kbrealey, West- 
minster. 

H. Apthorpe, 

Cambridge 

8. Geoghegan. Dub- 
lin, & J. Sturgeon, 
Westminster 

T. Morgan, Re xdditch. 


J. Young, Kelly. 
R. Mc Intosh, Dundee, 
and J. Wright. 


Von Nawrocki. 
Raupp 
Clark. Hopkins, 


H. C. de Berenger, 
Kensington. 

H. Miles, South- 
"ampton. 


Leishman. Cousteau. | 


G. Kemp. Swinton. 

0. Drey, Manchester. 

J. Makin and J. John- 
son-Ferguson, Bol- 


ton. 
C. Ezard, Bradford. 


J. Makin and J. E, 
Johuson -Ferguson, 


M. Hardcastle, Hox- 
‘ton. 


4718 | G. D. Edmeston, Man- | Rivetting machines, pear applic- 


&. 
ABBREVIATED TITLES, &o. || 4719 A. and M. Conroy, Food or beverages containing coffee. 





4720 | J. —- Te Mata Refrigerating and freezing, and 
| 4721 | W. 8. Herbert, Liver- Apparatus for loading ships and| 


Glass tile borders, tablets. 
Cuagaing and uncoupling railway || 


Lighting fied gas and electric ity 


| 4725 | H. Skerrett, Birming- Aqqeneins for flushing water- 
Fa ilitating the 7 “eee of heels || | 
| Apparatus for heating baths and) 


Burners for gas stoves. 


Horseshoes and attaching same. 
Stoves and apparatus for heating 
é e 


Brakes for wheeled vehicles. 
Metallic pillars, posts, and columns 

for telegraphic and other on 
Rings rod = frames. 


Machinery a mixing and knead- 


ing. 
Steam boilers and apparatus for 


Scre w- buts and apparatus accessory | 


A eratus for heating by gas. H 
Ye rater. cove 4739 | Wallis. Hamma. | Pegs or screws for violins, &c. 
4740 | Boult. Gray. Purifying wax, fats, or resins, and) | 
Indicating automatically the pre- || 
8 nee of firedamp, &. 


Railway and tramway wagons. 
Balloons applicable to illuminating | 


Machinery for the manufacture of 
looped or knitted fabrics. 
A new asbestos material, 


breechloading firearme. 
“nics. buffers for railway ve- 


mot uth pieces aod. éc. 
Excluding dust, dirt, &c. 


Maveting and distributing grain. 


Actuating signalling apparatus on 
Trailways by electricity. é 
Utilising electric circuits for vari- 


pes. 
Production of elastic cotton. 


| 
Apparatus for mashing and pre-|| 


| se for barbing wire for fish- 
, aC, 
Manufacture of sulphate of lime. 
| Axle-boxes for vehicles. 
Chandeliers or sliding pendant || 


lamps, 
Railway carriage axles. 


Arranging, fixing. and protecting 


Certain woven fabrics. 


pans, 
Weaving certain figured fabrics. 


| Snring mattresses, &c. 
th. 
Labelled bottles and jars. 





chester. able for hydraulic pac. 
Liverpool. 
Napier, N. Z. apparatus therefor. 


vessels, &c. 





4722 | F. Wy Jones, Exeter. Velocipedes, &c. 

4723 | H.J. Smith, Glasgow. | Apparatus for effecting separation 
of solid or liquid bodies from each | 
other. 

4724 | Grant. Briart, Apparatus to discharge the water | 


of condensation from steam pipes. | 


closets, &c. 


am. 
726 | Brandon. Pieper. Metal dressing machine having an || 


oscillating cutting tool. (Com-| 
plete specification), 
4727 | Jensen. | European | Generation and application of water 


47287. R. Crampton, | Tunnelling aud excavating. 
Westminster. | 
4729 | Clark. L£arie. Apparatus for lowering and raising | 


ships’ boats. (Complete specifica- 


tion), 
4730 | T. Sallowar, Gates- | Locks, latches, and bolts. 


| | 
4731 sae. Kramer and | Composition for treatment of stone, | 


Co. wood, &c., to render same im-/| 
| pervious to air, water, &. i 
732 | J. Kershaw, Maccles- | Manufacture of merino, nen, cot- || 


Oct.29) field ton, &c., in broad loom ‘ 
4733 | J, R. Hancock, and Carriages enployed in bobbin- -net or || 


W. Smith, Notting- twist lace machines. 


am. 

4734 | P.C. Marsden and W. | Apparatus for combing cotton, &. 
z Pendlebury, Bolton. 

4735 | L. Weill, London. Watches and like timekeepers. 

4736 | A.J. Little, Twicken- | Safety letter-boxes. 


ham. , 
4737 | W. B. Avery, Bir- 


mingham. hanging balances. 
4738 | G. W. Elliott, Liver- | Appliances for use with shoes of | 
pool, and A. E. Stay- horses to prevent slipping. 
ner, Sheffield. | 


apparatus therefor. 
4741 | J. Thomas. Bangor. Chimney-pieces. | 
4742 | Engel. Auhlmann. Cabinet desks. | 


743 | Brewer. AScherff. Preservation of milk. 
4744 | Edwards. Pyrkosch. —— fat and grease from 
ones. 
4745 R.T. Gillibrand, Dar- | Apparatus for heating water, 
wen, Lanc. generating steam, and consuming 
| _ smoke. 


4746 | A. P. Dickinson, and | Looms for weaving. 
J. Crook, Blackburn. 


4747 | Johnson. Petit, | Wigs, perukes, chignons. &c. - 
4748 | Lake. Aymonnet, Galvauic or electric batteries, | 
Pacty A J. Linacre, Brecon. Spring balances. 
ct. | 
4750 J. F. Bell. Fulham. Horseshoes. 
4751 | L. A.R. Cler, Paris. Hand perforating machines. 
4752 | Bauer. Besté, | Weaving or braiding hollow ttstes | 
4753 | Bauer, MMayrhofer. Air compressor with pneumatic || 


|  gelf-acting reversing gear. 
4754 | D. Rowell, West- | Fences, gates, &c. 
miuste 





er. 
Aggens and | Anchors. 


4755 | Eng 
Agge ns 
756 | Pitt, Mathaway. Drawing off aerated bottled liquids 
from bottles having internal 
stoppers. 
4757 | W. 8. Scott, South- | Straining or timsing slip or other 
wick, Durham. semi-fluids. 
4758 | F. J. Smith, Taunton. —— for transmission of 
sounds. 


4759 | Wolff. Burmeister & | Apparatus for testing milk. 
Wains Maskin-og 
Skibshyggeri. 
760 | P. Smith, Sevenoaks. | Apparatus for facilitating removal 
| = —_ from brewers’ fermenting 
761 | Jensen, Deininger. Production of spirits of great purity | 
directly from the wash. 


| 4762 | C. W. Heaton, Less-.| Production of enamels, &c., on|| 


ness Heath, and T, earthenware, glass, &c. 
Bolas, Chiswick. 
4763 | W. Conquest, London. apieer for folding printed sheets || 
of paper. ore 
GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 
For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents. 
1.—Announced October 28. ne 



































No. Name. No. | Name. No. Name. 
|| 1881 1881 1881 | 
3716 | Warman. 3860 | Squire. 3888 | Haes. 1] 
3742 | Fromentin. 3866 Lake 3890 | Gerald-Fitz- i 
3846 | Clark (Bustin). gerald. | 
(Lanquetin). | 3868 Lloyd Wise | 38 Allin, | 
3848 | Blake. (Omlor). Berbard || 
3850 | Johnson Johuson 3896 | Lancaster 
(Badische Wheen. and Slater. 
Aniline Smethurst. 3898 | Hallam and 
and Soda Bedford. Walsh. 
Fabrik). 3880 | Lake (Dion) | 3900 | Crowley |} 
3852 | Cutlan. 3882 | Haldane and (Jaques | 
3356 Thompson | Telfer. and Co.) 
(Neuhaus & | 3884 | Laycock. 3904 | Von Naw- 
Henniges). | 3886 Hoskins and rocki 
Harvey. (Leuner). 





i} 

r || 

Water Gas Co, gas, and apparatus therefor. | 
1] 

| 

| 


Beam scales, steelyards, and other | | 


No. 
































Name. No. Name. 
1881 1881 
3906 | Barlow and 4040 | Loads and 
| Warburton. Afford, 
3908 | Askew. 4042 | Clark, 
3914 | Lord and 4044 | Hill, 
| ord, 4048 | Darling, 
3916 | Froude, 4050 | Martin. 
3918 | Earle. 4052 | Lake 
3920 | Hodson, (Roome), 
3922 | Clark 4054 | De Pass 
(Farra | (Hunt). 
desche), 4056 | Erskine, 
3928 | Clark, j 4058 | Lake 
3930 | Thompson | _ (Henck), 
(4iliman). 4 4060 | Clark 
3932 | Jensen | (Kabath) 
(Edison). | 4377 | Hardinge. 
3934 | Clark | 4379 | Westgarth. 
| (Samper). | 4381 | Wirth 
3936 | Stone. | (Ribbert), 
3940 | Reddie | 4383 | Lane Fox, 
|  (Derschau). 4385 | Edge. 
3942 | Wetter 4387 | Riley, 
(Lovaas). 4389 | Nevile, 
3944 | Irish. } 4391 | Spittle. 
3946 | Irish, 4393 | Shield. 
3948 | Pitt 4397 | Twynam. 
(Thomson) 4399 | Leadbeater & 
3950 | Morgan- | Leadbeater. 
Brown | 4401 | Dewhirst and 
(Brooks). | Barker, 
3952 | Wetter 4403 | Elliot. 
(Serrell), 4405 | Clark 
Thomson, (De Changy). 
Larue, 4407 | Drake and 
Jensen Muirhead, 
| _ (Soxhlet). 4409 | Callender. 
3960 | Wirth 4411 | Cave, 
| (Philipp). 4413 | Cave. 
3962 | Coltman. | 4415 | Hadfield. 
3966 | Justice | 4417 | Gilbert. 
| _ (Clavel). | 4419 | Francke, 
3968 | Bond. | 4423 | Barlow 
3970 | Asher. } (Finger). 
3972 | Davidson. 4425 | Stokoe. 
3974 | Wetter 4427 | Mawbey. 
(Permet), 4429 | Swarbrick. 
3976 | Jensen 4431 | Newton 
(Cance). (Jorgensen). 
3978 | Rainbow. 4433 lark 
3980 | Maxfield. | (Rasmusen). 
5982 | Lake (Little- 4435 | Chenhall. 
john & Ford), } 
Il.—Announced November 1. 
No. Name. No. Name. 
1881 1881 
3511 | Hislop. 4161 | Goodwin. 
3829 | Powrie. 











INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
COMPLETE SPECIFICATIONS. 


For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents. 












































No. Name. No Name. 
1881 | 
4625 Clarke. 4726 | Brandon 
4660 | Pitt (Medart) | (Pieper). 
Lake 4729 | Clark (Zarle) 
4671 (Anthony 
and Evans). 
NOTICES TO PROCEED, 
1,—Time for entering Opposition expires Friday, 
| No. Name. No. Name, 
1881 1881 
2735 ~~ Belicar d. 3447 Macvitie. 
2741 | Gough. 3770 | Power. 
2751 | Church. 3793 Mills (Smith 
2756 | Cochrane & Gelpcke). 
2761 Groth 3304 Jensen 
(Lachaussée).} 3 ( Edison). 
2775 | Woodward. | 4099 Janson 
2781 3rydges 4285 Conquest 
(Stoll). (Hoe & Co.) 
2782 Newton 4295 Newton 
(Société (Ericsson). 
Universeile 4355 Stevens. 
@ Electricité 4373 Lake ( Fitz- 
Tommasi). Gerald). 
2790 | Von Naw- 4611 Scnmiers 
rocki (Schmiers, 
(Swiecia- Werner, & 
nowski and Stein). 
Adam- 4612 Schmiers 
ezewski). (Schmiers, 
|| 2794 | Beck Werner, & 
(Mouret). Stein), 
2800 | Renshaw. 
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ENGINEERING. 





[Nov. 4, 1881. 








Il,— Time for entering Opposition expires Tuesday, 
November 22, 1881. 













































































No Name. No Name. 
1881 1881 
3056 | Clark 402) | West 
(Blbers). 4022 | Yarrow. 
3304 Barff, Bower] 4034 | Jensen 
& Bowe (Edison) 
3493 | Wilse 40. Lake (/lenck). 
( Fowle 4141 Wilby. 
Lewi 4158 | Roots 
3674 | Abel #213 | Worrall 
(Estrade). 4227 | Ly 
i716 | Warman 4.51 Ver ann 
89 «6WWI nan 4311 | Johnson 
{ R etl yer ( Fi ?“) 
& De Bay) 4349 Turner and 
3884 | Laycock. McBride 
©). 9914 Lord and 4579 Westgarth. 
286: Tucker. Lord. 4419 | Francke 
2886 | Seott (Stark).] 3913 | Earle. 4573 Lake 
Martin 932 | Jensen (Holmes). 
Abel ( Pleisch- (Edison). 4617 Clark 
hauer) 9968 Bond. (Sheridan), 
2930 | Ward. 70 Asher. 4660 Pitt 
2989 | Hopkinson, 3996 | Yates. (Medart). 
2996 | Coppin. 4012 | Ward and 4705 Clark 
3040 | Porter. Howl. (opkins) 
PATENTS SEALED, 
I.—Sealed October 28, 1881. 
No. | Name. No. Name. No. | Name. 
1881 1881 881 
1859 | Fawcett. 1907 | _Haddan 2129 | Lake 
1361 Von Naw- (Barthel). ( Pleisch?) 
rocki (Von | 1922 Rogers. 27147 | Bartholomew 
Portheim). 1.1926 Barker. 220 Johnson 
1868 Hutchinson. | 1927 Hill (Highfield) 
1878 | MeCallum. 1928 Seott. 2276 | Shaw 
1879 | Hutchinson. | 1994 Sherwin. 2868 | Jensen 
1831 } Henley. 2014 ~Gerike. (Giinther) 
1883 | Greer. 2040 Jensen 3539 | Lake 
1899 | McKay and ( Erichsen) | (Williams & 
Knox. 2086 Pearn, Peart Harrington). 
1906 | Liston, and Adds 679 | Pitt (Burrel/) 
man 
{1.—Sealed November 1, 1881 
| 
No. | Name. No. Name. No. Name. 
1881 1881 | 1881 
1681 | Wirth (Adt, | 1963 Von Naw- 2085 | Chandler and 
Adt, Adt, rocki Chandler. 
and Adt) ( Faber) 2159 | Abel 
1700 | Lake 1978 | Wilding (Hardy 
(Rainey &€ (Thiele and | 2175 | Lake 
Rogers) Holzh ause). ( Maiche). 
1877 | Lawrence. 1981 | Giles. 2407 | Clark (Hape) 
1892 | Boyce, Boyce.} 1984 | Knight. and Oliver 
and Calla- | 2004 | Collet. 2535 | Cockey and 
way. 2006 | Jackson Cockey 
1897 | Barlow. (Duché), 730 | Bories and 
1900 | Jackson 2010 | Haddan Tostain. 
1902 e ‘ (Godefroy). | 2740 | Haslam. 
} _ Cowley. 2026 | Kratz 2834 | Fenwick and 
1916 | Lake ( Wiese- (Deal), Cochrane. 
brock), 2035 | Thompson 2976 | Thompson 
1919 | Von Naw- (Holland). | (Seltsam) 
rocki 2038 | Haddan 445 | Brougham. 
( Werkzeiig 4 (Giilcher) 487 | Lake 
| Maschinen- | 2063 | Kirkhouse & | (Scott). 
| fabrik Lewis. 359 Haddan 
| Oerlikon). 2065 | Von Naw- (Ligowsky . 
1921 | Johnson rocki 
| ( Weber). (Neuhaus). 
1933 | Woollatt. 2066 | Thompson ). 
146 | Wilson (Chavee). 
1951 | Denne and 
| Denne. 
FINAL SPECIFICATIONS FILED. 
Octoder 22, 1881 Nos. 1736, 1737, 1746 1749, 1750, 1764, 1765, 
1766, 1767, 1769, 1775, 1776, 1785, 1790, 
1901, 1953, all of the year 1881 
24 1773, 1786, 1803, 1805, 1809, 1837, 1285 
1891, 1893, 2016, all of the year 1881, 
25 1772, 1783, 1787, 1789, 1800, 1804, 1807, 
1834, 1835, 2017, all of the year 1881. 
26, ,, 1791, 9, 1802, 1806, 181 1811, 1821, 
1865, 1872, 1898, 2312, 2663, all of the 
year 1881. 
27, 1812, 1814, 1815, 1816, 1818, 1820, 1823 
1825, 1826, 1827, 1828, 1829, 1844, 1847 
1854, 1856, 1911, 3061, all of the year 
1881 
28 1838, 1840, 1842, 1846, 1848, 1849, 1850 
1851, 1858, 1870, 183838, 1929, 2235, all of 
the vear 1881 


PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAM P 
DUTY OF 50/. HAS BEEN PAID AND REGISTERED. 




















Name. No Name No. Name. 
1878 187 
Tongue. 4502 Brewer 4944 | Wise 
Be: thoud and ( Edison) (Harburge: 
3orel 45398) Auld. Gummi- 
4428 Pritchett. 4521 Thompson Kamm Co.) 
4652 Haddan (Aihin and 1320 | King 
(Gooderham D umond) (Lauder) 
Johns 4327 Whitwam. 4451 rris and 
4295 De Beaure- 4362 Lake Williams 
gard (Newbery, | 4345 | Bull 
4297 Hunt Mor/ey, and] 4365 Morgan- 
(Cou ffinha!) Cleveland). Prown 
4298 Leak and $369 | Walker (Haskins) 
Edwards. 4377 | Mathieson, 4373 | Watkins. 
4358 Harrison. 4469 | Parker and 4591 | Frost. 
4406 =©Martius. Barber. 4366 | Whelan 
$546 Bayliff (unregistered), 














PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
DUTY OF 100/. HAS BEEN PAID AND REGISTERED. 











No, | Name. No. Name No. Name. 
1874 1874 1874 | 
3690 | Tice. 3708 | Johnson 3768 | Holman. 
3707 | Hely, (La Société 
3703 Anonyme de 

la papetert 

de Thode) 


PATENTS WHICH HAVE BECOME VOID. 
1.—Through Non-Payment of the Third Year's Stamp Duty of 50!, 





























! 
No. Name. No Name, No. | Name, 
187 1878 1878 
4101 | Nicholson 4145 | Ruxton 4196 | Haddan 
4lu2 | Wirth 4149 | Pitt (Porter (Powell). 
(K/linke and Smith).{ 4200 | Morgan 
fues) 4151 | Loewenberg. | Brown 
4104 | Kesseler 4152 | Reuss | (Fairbank, 
Ravdt). 4154 Mitchell, Burnett, and 
4105 | Evenden andj 4159 honisen, Sears) 
Stiles 4162 | Pope and 4203 | Bromhead 
4110 Wilson and Pope 4204 Haddan 
Wilson 4163 | Aronson and (Powell). 
4113 | De Nottbeck Farnie 4205 | Birbeck and 
4117 | Jones. 4170 | Copley | Richardson 
4119 | Pearson. 4174 | Betteley. 4210 | Bailey 
4121 Fergusson, 4175 | Holmes. Vs 
4126 | Elwell. 4183 | Church. 4214 t ve 
4130 | Ludlow. 4184 | Foster and York Silk 
4131 | Norrington, Greenhill. Manufactur- 
4134 | Anderson 4185 | Harvie. ing Co.) 
4135 | Davy. 187 | Kesseler 4215 | Harris. 
4137 | Lake (Holton | (Block and | 4217 | Wilkinson 
4139 | Peyton. Koch). 4218 | Johnson 
4141 | Logan and | 4190 | Lake (Jones). (Stamour 4 
Elder 4191 | Sombart Pendleton) 
(Laimbeer), | (Studer) 4220 | Kershaw and 
4143 | Crossley 4192 | Lockwood. Kershaw 
(Heald). 4194 | Haigh. 4222 | Lloyd Wise 
(Von Struve) 
Il.—Through Non-Payment of the Seventh Year's Stamp 
Duty of 1001, 
No. Name. No. Name, No. Name, 
1874 1874 | 1874 | 
3563 | Seourfleld, 3578 | Kennedy 3640 | Brown 
3575 | Luntley. 35% | Breffit 344 | Haseltine 
3577 | Coleman, 3617 Edwards. (Bryant and 


} Nicho!s). 


ABSTRACTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING OCTOBER 29, 1881. 
Abstracts marked with a * relate to applications not proceeded 
with, The number of Views given in the Specification Drawings 
is stated in each case after the price; where none are mentioned 
the Specification is not Illustrated, 

Where Inventions are communicated from abroad, the Names &c., of the 
Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, Chancery- 
lane, E.C,, either personal'y. or by letter, enclosing amount of price 
and postage, and addressed to Mk. U. READER LACK. 


436. Transferring Ornamental and Embroidery 
Designs to Woven Fabrics, Leather, Wood, &c.: 
C. Poirson, London. (4¢.)—Describes a chemical combina- 
tion of carbonate of soda, mineral acid, vegetable acid, syrup, 
‘rytalliised sugar and gum, to produce a liquid well suited to be 
used as a transfer ink with colouring matters for printing upon 
paper. The prints are afterwards transferred by the application 
of water to their backs. (February 2, 1581) 


802. Machinery for Cutting Splints,&c.: E. Pace 
and J, H. Howard, London. ([2¢.}—lefers to Patent 1285 
of 1872, and relates to means for feeding the wood to the cutters 
und for bundling the splints for firewoud. (V the patentees 
having neglected to file a specification. February 25, 1881). 


830* Tricycles: H. Kinder, Leicester. (2d)}- 
Springs are employed to carry previously accumulated power. 
(February 26, 1881), 


837. Machinery for Manufacture of Knitted 
Fabrics: F. Caldwell, Loughborough. § (2) -— Goods 
made in the piece in circular machines and afterwards cat into 
short lenzths, each length having a fast selvage at one end, are 
produced by apparatus having inclines each moved by a rock 
ing lever, actuated by a studded chain so as to place the needle 


4 











| R. Sim, London. 


| 
| 
| 
i 


| —Kelates to details of 


| Consists of paraile! hoor 
| by @ rigid bar, 


jacks and needies in position to receive one or more loc ps before 
casting off the previous loops. (Vuid, the patentee hariny neglected 
to file a specification. feburary 23, 1881) 


930. Preparing Ships or other Steel Structures 
for Painting or Coating: A. C. Kirk, Glasgow, and 
{[2d.}—Lo remove the mill scaie from the 
plates of completed structures, hydrochloric acid is made into a 
paint or plaster with clay and chloride of calcium. ( Void, the 
patentees having neglected to file a specification. March 4, 1881), 


934. Metallic Chain Lathing for Fireproof 
Bridges, Buildings, &c.: T. Hyatt, London. [4:.)- 
ms separated by spaces and connected 
the combination acting asa bridge between the 
beams and a centring for the concrete, (Void, the patentee having 
neglected to file a specification, March 4, 1381), 


992. Apparatus for Obtaining Motive Power 
H. E. Newton, London. (/arriet G. Hosmer, Rome) 
ihe motive power is derived from the oscillation of a pendulum. 
( Votd, the patentee having neglected to file a specification. March 8, 





(2d.]— 


1881). 

_ 1121, Cast-Iron Pots: J. V. Hope, Wednesbury. 
(64. 4 Figs.j—the legs are separate frum the pot and are rivetted 
toa band or hoop. (March 15, 1881). 


1138, Ornamental Blind: W.P.V. Wyk, London. 
[6d, 3 Fiys.j—The blind is woven with longitudinal stripes, and 
has cross stripes sewn on to it at the ends. (March 16, 1831) 

1143. Door Locks: W. R. Comings. London. 


manufacture. (Void, the patentee 


(2d. 


having 





1218.* Perforating Paper: G.W. von Nawrocki 
Berlin. (jf. Heimann, Berlin), (2d)—The paper is passed 
between an engraved steel roller and a soft metal roller. (March 
19, 1881). 


1274. Fixing Tyres on Railway and Tramway 
Wheels by Hydraulic Pressure, &c.: A. C. Uljee, 
The Hague. and J. Cleminson, Westminster. [é/ 
8 Figs.) Refers to Patent 44/1 of 1880, and relates to fixing tyres 
on to and removing them from wheels by hydraulic pressure, 
rhe apparatus employed is const ucted with a cylinder and ram 
or aseries of cylinders, each p:ovided with a ram, and having con- 
nected thereto hooks, claws, or clainps, serving toconnect the press 
cylinder or cy'inders with t wheel of the body or with the tyre 
rhe illustration shows an arrangement in which one cylinder A is 
used. It is provided with a number of radial arms B, to which the 
hooks C are jointed at C!, and the ram D is furnished with a cor 








responding number of radial arms E that serve to carry the tyre F 
and force iton to the wheel body G whilst the latter is heid by 
the hooks C; or when a tyre is to be taken off a wheel body, the 
radial arms E of the ram D may carry the wheel body G by means 
of an interposed ring H, the tyre F resting against the hooks U 
whilst the ram D forces the wheel body out of the tyre. Means 
are provided for simultaneously adjusting the hooks to overlap 
the wheel body, or to overlap the tyre, or not to overlap either 
A convenient mode is by means of an annular cam provided 
a rack and supported on antifriction wheels or rollers carried | 
brackets M, this cam operating upon the hooks or claws C throuvh 
antifriction wheels or rollers N whose axes are capable of til y 
motion, as clearly shown in the drawing. (March 21, 1881). 

1286. Warmth Reservoirs: O. Wolff, Dresden 
(A, Nieske, Dresden). (6d. 9 Figs.) —Consists of vessels filled w 
hyposulphbite and acetate soda. The crystals are melted by h 
which they retain for a longtime, (March 23, 1881). 

1298. Folding Crates or Cases: J. R. Kelsey 
Westminster. (64. 5 Figs.|\—The parts are hinged together 
sO that when empty they can be folded up. (March 23, 1881). 


1304. Binding for Scaffolding. &c: J. Rettie, 


wit 







London. [id 3 Figs.) —Consists of a chain terminating at one 
end in a loop and at the other in atongue, The tongue is passe! 
through the loop and tightened with cotters. (March 23, 1881) 


1308. Screws for Horseshoes: S. Gibbs. Herne 
Bay. ‘47. 7 Figs.}—The screws have long tapered necks fitting 
into taper holes in the shoe. For frosty weather they have pro 
jecting square spike-like heads that can be turned by a box key. 
(March 24, 1881). 

1310. Charcoal Box Irons: G. Asher, Birming 
ham. [6¢. 11 Figs.jJ—Relates to a box iron without the usual 
chimney or ventilator, (March 24, 1881). 


1321. Apparatus for Recording the Performance 
of a Steam Engine: J. B. Moscrop, Stretford, 
Lanc. [6d. 6 Figs.) -1s for recording the speed of engines and 
the time of starting and stopping same A ribbon of paper 
having on it longitudinal and transverse lines. is rotated by clock 
work, and is marked by a pencil operated through mechani 
resembling a centrifugal governor. (March 24, 1831). 

1325. Indicator Locks: A. M. Clark, London 
(Eagle Lock Company, Terryville, Conn., U.S.A,. (8d. 15 Figs.) 
Has reference to that type of lock in which an annular indica‘o 
turns loosely in a peripheral seat and consists (1) in a peculiar 
construction of indicator wheel; (2) in the combination of bolt 
mechanism ; (3) in the construction of the case. (March 24, 1881) 


1328. Boilers: W. Arnold, Barnsley. [4¢ 3 Figs) 
—Within the flue, beyond the bridge, there are placed two or 
more watertubes. These consist of cylinders, apparently about half 


the diameter of the flue, placed in inc!ined attitades and communi 
cating at one end with the upper, and at the other end with the 
lower portion of the water space of the boiler. (March 24, 1881), 


1329. Valves: L. Berry, Rotherham, Yorks. 
(6d. 6 Figs.)j— Kelates to double-faced valves. The valve faces 
bear sgainst two s@atings, one formed on the outlet and the other 
on a resisting plate. Both the vaive body and the resisting plate 
are raised vertically by screws. The body is in two parts, a spring 
being used to force the faces against their seatings. The 
straction is such that water can pass entirely round the valve 
proper. which is held in equilibrio, and can be easily raised and 
lowered. Describes also an arrangement of stuffing-box. (March 25 
1881). 


1330.* Couplings for Connecting and Discon 
necting Lever Gear: B. Finch, Manchester. [id 
2 Figs.j}—\is a carrier clip. (March 25, 1881), 

1331. Apparatus for Enriching Gas by Admix- 
ture of Hydrocarbon Vapour: J. Livesey, West 
minster. (64. 6 Figs.)— The illustration shows the simplest 
form of the apparatus, Tne gas burner W is so situated that it 
heats the reservoir A partly by radiation and partly by conduction 
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through the pipe G. ‘Lhe current of gas can be divided by means 
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of the cock D between two pipes, one only of which is shown. One 
pipe leads directly to the burner, while the other after traversing 
the box G emits its contents into the reservoir by the pipe A 
second pipe conducts the enriched gas to the burner, (March 25, 


1881), 


1334. Manufacture of Snow: F. N. Mackay. 





neglected to file a spe cification. (March 16, 1881), 


Liverpool. [6/. 15 Figs.)}—Is for improvements on Patent 
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,and relates (1) to drying the ice on the rotating drum; 
(2) to an elastic wiper for the purpose; (3) adjustable wipers ; 
(4) cutter bars ; (5) regulating the admission of water ; (6) circula- 
ting the brine through the drum; (7) the manufacture of blocks of 
ice ; and (8) compressing the snow. (March 25, 1881). 


1337. Looms: W. Priestley and W. Deighton, 
Laisterdyke, Bradford. (64. 7 Figs.|—Relates (1) to rais 
ing and lowering the shuttle boxes of a pick and pick loom. A 
cam on the crankshaft causes an upright lever to oscillate, forcing a 
eg thereon against a bellerank lever at each alternate stroke. The 
Soke of the bellcrank lever varies with the number of packing 
pieces interposed between it and the aforesaid peg by the pattern 
mechanisma, and serves to put a rotating dise in gear with one or 
other of a series of shells in connexion with the boxes ; (2) to the 
use of a star-wheel for holding the boxes in position; (3) to means 
for regulating the rack and pinion when such are employed for 
lifting the boxes; (4) to means for sliding the picker tappet out of 
gear with the } icking cone when the weaver is finding a broken 
pick. (March 25, 1881) 

1342. Apparatus for Brewing, &c.: C. Clinch, 
Exeter. [6d 1 Fig.)}—The liquor is driven through the tubes 
of the attemperator by a screw propeller. (March 25, 1881). 


1343. Magazine Guns or Repeating Firearms; 
p. Mauser, Oberndorf.Germany. [(d. 14 /igs.|—Is to 
furnish a new device whereby guns of the Mauser type may be used 
either as repeating or single-shot guns. The main feature is an 
improved cartridge carrier 6 oscillating on its rear end, and 
brought into action by the movements of the breech-piece f. The 
carrier 6 receives the cartridge a from the magazine bene ath the 
barrel while in a downwardly inclined position and delivers it to 
the barrel when raised. The carrier d is operated by the lock / 


2706 of 1880, 











During the rising motion the next cartridge of the magazine is 
prevented advancing by a tail-piece on the carrier. On the hind 
part of the carrier is a block sliding in a dovetailed groove, When 
the block is in its highest position its top enters into the extractor 
groove of the chamber c, and receives a rocking motion which causes 
the front end of the carrier to rise when its lock is moved back- 
wards or the breech opened. When the sliding block ¢ is depressed 
the carrier will not be moved at all, and the repeater will be con 
verted into a single-shot gun. (March 25, 1881), 


1345. Lamps for Railway Carriage Roofs: A. 
E. Ragg, Bebington, Cheshire. [!\d. 14 Figs}.—E is the 
oil contained separated as far as possible from the burner to pre- 
vent it becoming overheated; ais the burner; G acorical glass 











M a metal chimney; «@ a’ inlets 
The specification is very long, 
us parts, aud of others not shown in 


envelope; C @ glass chimney; 
for air; 646' outlets for 
describing the ase of the vari 
this view, «March 26, 1881). 

1346.* Valvesor Cocks: A.A. Joy,London. [2/) 
—ls a reducing valve controlled by a diaphragm. (March 26, 1551). 


1347. Machinery for Combing Wool, &c.: J. 
Midgeley, Bradford. (4d. 5 Fiys.)—Relates to “square 
motion combs,” and consists in the use of one or two intersecting 
combs to act in conjunction with the feeding head in such a 
manver that as the latter deposits the tuft upon the circular comb 
the intersecting combs shall penetrate the tuft and recede along 
with the feeding head, thereby combing the overhanging end of 
the tuft. (March 26,1881). 


1348.* Apparatus for Blacking, Cleaning, and 
Polishing Boots, Shoes, &c.: T. Lever, Nelson, 
Lance. (2¢.)—Comprises circular brushes on a rotating spindle. 
(March 26, 1881), 

1350. Machinery for Pickling or Preparing 
Iron or other Plates Previous to their being 
Coated with Tin, Terne, &c.: J. Williams and G. 
L. Morris, Landore. [6d 2 Figs.)—The tanks are arranged 
around a central column in which is a steam cylinder provided 
with mechanism, whereby the cradles can be raised and lowered 
in the tanks for the insertion and removal of the plates, and also 
to produce an agitation of the liquid. (March 26, 1581), 


1351. Capsuling Bottles, &c.: J. Dunbar, Glas- 
gow. [4d 3 Fiys.)—The capsulea are of rubber, (March 26, 
1851), 


1352. Apparatus for Regulating Fanlights: W. 
Leggott, Bradford. (4¢@. 3 Figs.}—Consists of a worm and 
wormwheel. (March 26, 1881). 


1353. System of and Apparatus for Supplying 
Buildings with Steam: T. Ritson, Greenock. (7. 
A. Ritson, buffalo, US.Aq (6d. 10 Figs.]— Refers to Patent 3065 of 
1878, and describes a system of steam distribution with a high- 
pressure main for the production of power, and a low-pressure 
main for receiving the exhaust for heating purposes, (March 26, 
1881). 

1355.* Cocksor Valves: E. Brice, Stroud, Glos 
[24.]—The face of the valve is of a combination of hard and soft 
metal, (March 26, 1881). 

1356. Apparatus for Condensing, Washing, and 
Purifying Gas, &c.: T. N. Kirkham, T. Hersey, D. 
Hulett, Ss. and J. and S, Chandler, London, [ti 





10 Figs.}—Is for increasing the frictional condensing power of the 
machine described in Specification 4928 of 1877, thereby to more 
effectually arrest the volatile oil carried forward with the gas. 
One method consists in the application to the peripheries of the 
clusters of plates in the previous apparatus of plates forming 
drums, and perforated with a number of holes throughout about 
half their circumference at one side, the perforations being opposite 
each other, or alternately on opposite sides of the drums, (March 
26, 1881), 


1357. Hot Air Engines: W. H. Bailey, Salford. 
(Zipf and Langsdorff, Oberrad, Frankfort). (8d, 14 Figs.j—Relates 
to that description of hot air engine in which a closed chamber 
heated at one end bya fire contains a displacing plunger by the 
motion of which the air contained in the chamber is alternately 
ent from the hot to the cold end, and from the cold to the hot end, 
80 that by its resulting alternate contraction and expansion it is 
made to work a piston. The invention consists (1) in means for 
operating the displacer, (2) In a method of lubricating the 
cylinder when the piston is inverted. (3) In an arrangement 
whereby the air supply to the furnace absorbs the heat given off 
by the external walls of the furnace. (4) In suspending the dis- 
placer from a spring to average the strain on the working parts. 
5) In effecting the cooling and heating of the air outside the 
working cylinder, the respective surfaces being made to act as a 
regenerator. For this purpose the water casing U has narrow 
passages in both its internal and external walls, and in the wall of 
this part of the cylinder are formed a number of holes com- 
wunicating with the inner passages, Similar narrow passages 





iV 

YI 7,.) 
SLI 6 

are also formed in the walls of the heated part of the cylinder, 
which communicate at one end with the passages of U, and at the 
other end witha perforated double bottom W to the cylinder. The 
air is caused by the outstroke of the displacer to pass from 
the cooled part of the cylinder through the holes and internal 
passages in U to the heated end of the cylinder, whereby it is 
made to take up heat from the walls of the passages before enter- 
ing the hot end of the cylinder through the bottom W. On the 
return stroke of the displacer the air passes in the reverse direc- 
tion. (6) Describes mechanism for causing the action of the dis- 
placer to be sudden and periodic, (7) The arrangement of the 
furnace is shown in the illustration. The tower Z! is filled wtih 
fuel which sinks as it consunies at the bottom. The gases are 
caused to circulate round the hot air vessel on their way to the 
chimney Z. A pyrometer attached to the chimney serves as a 
guide to the stoker. (March 26, 1881), 


1358. Electric Lamps: R. Harrison and C. Blag- 
burn, Newcastle-upon-Tyne. (67. 4 Figs.j]—Describes an 
incandescent electric lamp in which a carbon rod is kept continu- 
ously in contact with a block or pole, being fed towards it between 
two grooved rollers near its point, which are caused to turn and 
press against the carbon by cords attached to a descending weight. 
When the carbon constituting the one pole is exhausted the lamp 
is short-circuited by contact of the carbon-holder with a pin that 
is in metallic connexion with the other pole. (March 26, 1881). 


1359. Screw Propellers, &c.: N. D. Spartali, 
Liverpool. ({Sd. 24 Figs.)—Kelates to improvements on 
3180 of 1875, 2906 of 1876, and 1670 of 1879. Describes several 
forms of propeller. and a method of mounting two of them (one 
right-handed and the other left-handed) one behind another, and 
rotating in opposite directions. (March 26, 1881). 

1360.* Machinery for Rolling Railway Axles, 
&c.: J. H. Johnson, London. (i. Liogier, Creusét, France). 
(2¢.]—The axle is formed by being passed between a roll and a 
concave surface. (March 26, 1881). 


1361.* Manufacture of Iron and Steel: G. Love, 


Lanchester, and B. Cochrane, turham. [2d.)—Moiten | 


iroa or steel is dephosphiised by contact with lime and peat or 
sawdust, or dead leaves. (March 26,1881), 


1363. Gas Motor Engines: S. and H. N. Bicker 
ton, Ashton-under-Lyne. [(id. 6 Figs—Assuming the 
piston has taken its return stroke in the direction of the arrow, 
thereby drawing in gas and airthrough the valve K, the charge 
becomes compressed on the forward stroke of the piston until the 
said piston has passed the opening J, when the gas and air are 
free to escape into the cylinder between the two pistons, of which 





G is loose onthe rod, The effect is to drive the loose piston to 
the rear end of the cylinder and so force out the products of com- 
bustion through the exhaust ports in the piston rod. The next 
return stroke of the piston further compresses the charge between 
the pistons, and, the exhaust being now closed, forces it through 
the ports c! d' and ¢? d2, to the back of the loose piston when the 
ignition is effected and the two pistons forced forward. Another 
modification is described, (March 28, 1881). 


1366. Trap for Drainsand Sewers: F. W. Hagen 
and G.C. Akrigg.Hull. (4d 1 Fig.j)—The trap contains 
a@ removable bucket which receives and retains ajl the solid 
matter. (March 28, 1881). 


1367. Construction of Ceilings: T. Wrigley, Lon- 
don. (S. Mueller, Niimberg, Germany). (6d. 2 Figs)}—A more 
secure hold for the plaster is obtained by fastening inverted frusta 
of cones to the underside of the laths at intervals. (March 28,1881), 


1368. Apparatus for the Manufacture of Gas for 
Lighting and Heating: E. P. Alexander, London. 
(E. Mertz, Basle, Switzerland.) [6d. 5 Figs.}—Describes a peculiar 
arrangement of retort for the production of gas by the distillation 








of heavy and dead oils or of fatty matters, (March 28, 1881), 





1369.* Wheelbarrows, &c.: W. B. Williamson, 
Worcester. (2¢j—A roller is substituted for the wheel. 
(March 28, 1881), 


1370. Burning Hydrocarbon Oils: A. J. Boult, 
London. (4. Holland, Chicago, U.S,A.). (8d. 29 Figs.j—The 
nature of the invention consists “in first passing oil and water 
through separate heated vessels or retorts, and raising them toa 
temperature of ignition.and mixing themin a pipe from which 
they issue in jets through converging heated nozzles in an enclosed 
combustion chamber in which the resultant gas burns, and in 
which the retort chambers are located. (March 28, 1881). 


1371.* Omnibuses: H. W. Hart, Westminster. 
(2d.]—Relates to the arrangement of the seats, ventilation, &c. 
(March 28, 1881). 


1372. Manufacture of Iron and Steel: W. J. 
Clapp, Nantyglo, and T. Griffiths, Blaenavon, Mon. 
(8d. 7 Figs.|\—The apparatus shown in the figure is substituted 
for the ordinary converter, The upper part A is the stack, the 
intermediate part B is a chamber for the circulation of water, 
whilst the lower part C, which is to receive the molten metal, is 
mounted upon a frame capable of being raised and lowered on to 
another frame provided with wheels to runon a railway. The 
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converter is provided with tuyeres a and a tap-hole 6. The aper- 
ture c serves a charging and skimming door. Each tuyere is pro- 
vided with a stopper f attached to a rod f' provided with a piston 
J* fitting in a steam cylinder g. So long as the air pressure is 
maintained it acts upon the forward end of the piston and keeps 
the plug away from the seat, but as soon as the blast is stopped 
the steam forces the plug forward. A modified form of the appa- 
ratus is also described. (March 28, 1881), 


1373. Colouring Matters, &c.; O. N. Witt, and 
H. Koechlin, Mulhausen, Alsace. (4d. }—Ciaim the 
production of new dye stuffs by the action of aromatic nitroso 
bodies or chloroquinoneimides upon phenols in an alkaline solu- 
tion with or without the presence of reducing agents and ammonia, 
or by the oxidation of alkaline, neutral, or feebly acid mixtures of 
phenols with paramido derivatives of primary, secondary, or tertiary 
amines or phenols. (March 28, 1881). 


1374.* Apparatus for Holding Pressed Goods 
during Baling: H.J.Coles,London. [2d.)—The goods 
are pressed between two false bottoms which can be clamped 
together when the pressing is complete. The baling is effected 
after removal from the press. (March 28, 1881). 


1375. Apparatus for Regulating the Supply of 
Steam to Marine Engines: F. W. Eames, Water- 
town, NY., US.A., and J. McIntosh, Liverpool: 
(6d. 3 Figs.)—The spindle of the governor G controls two valves 
by which it can connect one side of the diaphragm E either to the 




















condenser or tothe atmosphere, When communication is established 
to the condenser the diaphragm is moved, operating the cylindrical 
valve C and thereby connecting the case of the pneumatic lever A 
to the condenser. The atmospheric pressure forces up the 
diaphragm against the power of the springs aa and operates the 
throttle valve D. (March 28, 1881). 


1376.* Combined Knives and Measuring Instru- 
ments: W. Ritchie, Edinburgh. (2¢.)—The handle 
carriesa scale, (March 29, 1881). 

1377. Airing Gussets, Clothes, &c.: W. Sachs, 
Berlin. [(d. 6 Figs.—A layer of absorbent fabric is fixed 
between two layers of waterproof cloth, one of which is perforated 
with numerous holes. (March 29, 1881), 


1378.* Travelling Trunks, Deed Boxes, &c.: 
W. H. Jones, Wolverhampton. ([2¢)—Shect metal 
cases strengthened by internal bars of wood. (Merch 29, 1881). 

1381.* Boots: I. Kay, Sheffield. [4d 
Describes a novel method of cutting the uppers, 
1881). 

1382.* Reversible Rotary Engine: L. A. Groth, 
London. (4. Schonfeldt and C. Hohne, Berlin), [2d.)—In the 
absence of drawings the arrangement cannot be well understood, 
(March 29, 1881) 


5 Figs.j— 
(March 29, 
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W. B. Fowle, Newton, 
-Consists of two strips of com- 
(March 29, 1881) 

Finishing, and 
{4d. 3 Figs.)— 

are screwed 


1383. Thermometers; 
Mass., USA. [td. 6 Figs.) 
pound metal acting together on one index. 

1385. Bobbins for Drawing, 
Roving Frames: J. Clayton, Bradford. 
The two thicknesses of timber forming the heads 
together. (March 29, 1881). 

1386, Utilising Liquid Fuels 
Richmond, and C.S. Kkolfe, Westminster 
—The fuel is diffused in the furnace in spray by an 
sembling a perfume vaporiser. (March 29, 18381) 

1387. Apparatus for Riddling or oes Cinders, 
&c.: T. Bradford, Manchester. ['d¢ 2 /igs.)—The 
object of the invention is to produce an apparatus more “ handy” 
than existing ones. (March 29, 1831), 


1388. Gas ee int J.A. Ewins and H. Newman, 


Birmingham. [6 —The engine is shown as single- 
acting, and does not compress the « charge. At th e€ proper moment 
when ‘the piston has proceeded far enough to draw in through 





H. N. Crellin, 
(6d. 24 Pigs.) 
apparatus re- 





the mixing chamber A (Fig. 1) into the igniting chamber, the 
> y 73) 
requisite amount of gas and air, the ratchet plate / (Figs, 2 and 3) 
is pushed into such a position by the paw! th at the flame from 
the igniting jet ¢ passes through one of the slots explodes 








the charge when opposite j*, thus driving th piston hr ugh its 
stroke. The ratchet plate may be driven by gearing from the valve 
shaft if desired. (March 29, 1831) 

1391.* Incubators: R. J.Ruymp, Norwich. (2¢.'— 
The temperature is maintained by clay or iron heaters. (March 
29, 1881). 


1392.* Calculating Machines or Arithmometers 
S. Tate, London. (2d.)—Is for improvements on Patent No. 
13,504 of 1851. (March 29, 1881). 

1393.* Electric Drills: J.H. Thomson, Shoebury- 
ness. (2d.}—Two concentric drills revolving in opposite directions 
are impelled by a small dynamo machine upon the spindle. 
(March 29, 1881). 

1394. Signalling Apgoratne J. C. Park and H. 
3.Pryce, Bow. (8d. 15 Figs.]—Relates (1) to means forcon 
trolling one signal! ing station ‘from another, the object being to 
render it impossi ble for the signalms an to admit a train to a section 











until the signal for clearing that section has been first lower land 
then raised again. This is particularly applicable to the admission 
of trains to stations, (2) To apparatus for preve ntit g atrain being 
run into from behind while waiting at a stop signal. (March 29, 


1881). 
o savenet, Gains- 

this invention the 
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sbaf ts. G! 


1396. Favashing Machines : 
borough. [id. 2 Figs. rding 
idl cp a te 


dressing shoes or riddles 
and the same crankshaft instead of by separate 























xes driven 
ed to the 
ating rods 


lules 
m of the crank is « 
the bars C, and the oscill 


supper and 
et e pes ar B 
through the boxes 
(March 29, 1881) 

1398.* Pumps: G.W. von Nawrocki, Berlin. (( 
Blasendorff, Berlin). (2d.j]— To draw water from deep li fts the re 
i employed an ordinary suction pump with« on valve, but 
with a valved bucket, This pump is connected by a pipe w ith an 
auxiliary pump with differential pistons. The smaller piston is an 
ordinary suction bucket with a valve, and is connected by a rod 
with the larger differential piston. The latter piston is larger 
than the former in proportion to the lift. (March 30, 188) 


1400. Treating Biscuits: F. ¥. F. Engel, Ham- 
burg. (W. Gaedke, Hamburg). (44). he biscuits are slowly 
cooled in a steamy atmosphere, (March 30, 1881) 


1402. Stands or Supports for Costumes: J. 
Kettle, London. [(d¢. 3 Figs.}—The stand can be raised or: 
jowered on its pedestal. (March 30, 1881). 

1403.* Substitute for Coffee: J. Anderson. Glas- 
gow. ([2d).—Locust beans (March 30, 1881). 

1404* Governers for Regulating Speed of Steam 
Engines, &c.: H. and J. Sutcliffe, Todmorden. 
[2d.)}—The action of A governor upon the throttle valve, when 
taking place beyond certain limits, is reinforced by a mass of 
mercury which flows to one side or the other of a centre around 
which its gravity acts to open or close the valve. (March 30, 1881) 
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1405. Springs for Pistons: D. Blackadder, Shef- 
(6d. 


field. + Figs.}—The object is to produce a spring having a 





direct elastic vertical action as well as the usual expanding action, 
and consists chiefly in the method of coiling the wire, and in the 


riddles 





arrangement of the coils. The piston spring shown in the illustration 
consists of circular coils, alternately coiled to the right and left 





hand, A A are the coils, B B the wires between the coils, C C the 
piston rings. (March 30, 1881), 
1408.* Breechloading Firearms: J J. Atkinson, 


London. (2¢.)—The weapon is distinguished by its simplicity 
and the fewness of its parts. (March 30, 1831) 


1409. Gas Motor Engines: J. E. A.Gwynne and 
W.I. Ellis, London. [4¢. 5 /iys.)—The piston is constructed 
with a trunk at one side of it; the contents of the end of the 
cylinder that has the largest capacity are partial'y compressed 
into the other end through a side passage; the mixture of air 
and gas is then exploded under pressure, and does work by the 
greater force exerted in the end of greater capacity. (March 31, 
18381), 

1412. Manufacture of Carbons for Incandescent 
Electric Lamps: J. Scott and W. H. Akester, New- 
castle-upon-Tyne. [2¢.)—The filament is manufactured from 
brushmakers’ fibre, called kitool, condensed by a process resem- 
bling wire drawing. (March 351, 1881), 


1413. Sewage Works for Draining: W. H. Den- 
ham, Southsea. [4¢.)—Vescribes improvements in draining, 
the construction of sewage works, the utilising and disposal of 
sewage, house refuse, &c., and the conversion of them into manure, 
also the purifying and disposal of the effluent waters. (March 31, 
Issl 

1414. Lead or other Ductile Metal Pipes for 
Water Services: J. S. Rigby, Farnworth, and J. 
Magnall, Manchester. [2¢.)—The pipes are oval in me 
(March 


so that they may give in frosty weather without bursting. 
31, 1881). 
1415.* Material for the Manutaeture of sinte: 


H. J. Haddan, London, (4. Vi P. , Sarony) 
—Consists of flannel and muslin unite d ‘by te Xtrin, st arch, 
powdered potatoes. (March 31, 1881) 
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1417.* Weighing Apparatus: M. D. Pass, Green- 
wich. (2d].—in apparatus that is suspended from the crane 
hook, the tingeris replaced by a dial covered witha slotted guard 
plate, (March 31, 1881). 

1418. Looms for Weaving: S. Strang, Glasgow 
(6d. 10 Figs.)—The loom is a pick and pick loom, with the picking 
mechanism at each side acting at ev: ry pick, whether there be a 
shuttle in the box or not. The | pattern surface is so arranged that 
one or more picks may be laid in a shed after the manner of the 
borders of linen handkerchiefs. (March 31, 1881). 


1419. Reservoir Pen Holders: T. A. Hearson, 


Greenwich. [td. 6 Figs.}—Relates to details of construction 
(March 31, 18381). 

1420. Glazing J. Russel, Westminster. [é. 
4 Figs }—The means of fixing the glass consist of a sash bar 
grooved at the sides in combination with a covering strip of sheet 


lead doubled under and over the edges of the glass, (March 31, 


1831) 
1421* Apparatus eae Punching and Perforating 
Cheques, &c.: C. G. Beddoe, London. [2 )—The appa- 
ratus is designed so that it may be carried in the waistcoat 


pocket. (March 31, 1831). 
1422. Production of Electric Light: W. Crookes. 































London. [4¢.)—To remove the inorganic constituents of the 
celiulose from carbon conductors they are exposed in the form of 
fil ents or thin rods, either before or after carbon ion, to the 
yn of dilute hy lrochioric or other suitable acid The same 
sult may also be obtained by heating the carbon to teness in 
un atmosphere of free chlorine, The re ual gas may be removed 
fr andescence la imps by enck in the bulb or in a 
r ¢ e bulb some stance having the power 
1 as thorina, heated toa ey below red- 
] gas may be one that is readily taken up by 
8 i (March 31, 1881). 

1424. Manufacture of Acetate of Soda, &c. 
G Forster, Streatham, Surrey. [4¢.)—There is added 
te of lime a little water and hydrochloric acid 
of wine. By distillation acetic ether is obtained 
: and other ethers. The acetic ether is a- 
n and heated with caustic alkali, the result 
vine and acetate of lime with a little acetate of 
be verted into pure and fusible acetate of 


of sulphate or carbonate of soda. (March 31, 
Apparatus for Measuring Contents of 
&c.: J. Imray, London. 
(td. 5 The apparatus consists of two 
a plate with graduated slides, after the 
and straight graduated rules that may 
be set at various angles, By putting some of these rules into posi- 
t responding with measurements of the work, there is pre- 
sented on the frame a model profile of the cutting or embankment, 
which by means of others of the rules can be divided into triangular 

trapezoidal portions, the measurements of which are shown to 
scale on the graduated guides and rules. The second part of the 
apparatus is to abridge the labour of multiplication, (March 31, 
1581). 

1428. Production of Colouring Matter: C. D. 
Abel. Lenten (H, Koechlin, Loerrach, and O. Witt, Mulhouse: 
Germany). —The invention relates to the production of 
blue and vik wy colouring matters by the reactions that take place 
when nitrosed derivatives of the tertiary aromatic amines, or the 
phenoles or the chloroquinonimides are put in presence of the 
alkaline or ammoniacal salts of the phenoles. (March 31, 1881), 


1429. Sanitary Receptacles and Appliances: 
J. Turner and J. Robert:haw, Manchester. [su. 
15 Figs The pail has a perforated false bottom whi ch allows 
the fluid contents to pass and to escape through a filiter to the 
drain. (March 31, 1881). 

1430. Railway Brakes E. W. Furrell, London 
(6d. 3 Figs,|\—Beneath each carriage and running lengthwise of it 
is a pipe which communicates with a cylinder in which a piston 
works. Each pipe is coupled to that on the next carriage by a 
flexible tube, the whole being in connexion with a pump on the 
engine as usual. The blocks are applied by movement of the 
pistons, through an arrangement of Jevers. sprirgs taking off the 
blocks when the pressure or vacuum is withdrawn. At the end of 
each pipe is a cock which is automatically shut on accidental 
parting of the carriages, thus allowing the brakes to be still applied 
in the separate parts of the train. (April 1, 1881). 

1431. Knitting Machinery: W. Morgan-Brown, 
London, (U4. Schuerer, Werdova, Saxony). (10d. 22 Figs.)}—The 
machine has for its object to enable the production of not only 
plain one-coloured web, but also of two or more coloured 
patterns, such as floral designs, arabesques, &c. This result is 
chiefly obtained by peculiarly formed needle-guides, arranged in 
the bed in rows bebind the needles which are pushed forward by a 
pushing comb, and which are moved in the reyuired manner by 
peculiar Y shaped passages in the cam plate. ‘he details of the 


1427. 
Cuttings, Embankments, 






J, Canale. Paris 
arts The first part is 
manner of the slide rule, 





ns ¢ 











mechanism cannot be described within our limits. (April 1, 1881). 
1433,* Keyless Watches: C. H. Errington, 
Coventry. ([2d.}—Describes a new arrangement of parts. 


(April 1, 1881), 








1434° Disinfectant and Deodorising Appar. 
for Water-Closets: H. Baron, London. on dene 
closet is provided with a reservoir of disinfectant, and with means 
for discharging it into the pan, April 1, 1831), , 


1436. Photography: L. Warnerke, Cham 
Hill, Surrey. (4¢.)—The special feature consi ists in re nnn 
by solution the parts of a colloidal body in which silver is not pre 
pitated by the agency combined of light and develo yper, and a 


applying solvents to the sik ue of the film opposite to the su face on 


which the light has acted.” (April 1, 1581). 
1438.* Keyless Puzzle or yormmation Loc : 
H. Lunt, Crewe. (Lowisa Lunt, New rk S.4.) oan: 


Relates to details of construction. (Apel 1, 186i). 


1440. Means for Preventing the Explosion of 
Kitchen Bollers: B. Giles, Blackheath. [(id. 4 iy.) 

-The safety appliance consists of a thin plate of copper soldered 
over the orifice of a short tube. The copper tears off when the 
pressure exceeds a determined limit. (April 1, 1881) 


1442." Electric Batteries: F.R. de Wolski, Gos- 
port. [2d.)— The reverse sides of the metal elements are var 
nished. (April 1, 1831) 


1443. Machinery for Cleaning and Scouring 
Grain: L. Gathmann, Chicago, U.S.A. 3 Figs.}- 
Has for object to so construct the opposing y brushes a brush " rain 
cleaners, that the brushes may bear with any desired fo yn 
each other, or upon the grain, without forcing the grain int to the 
body of the brushes. The invention consists in setting the bristles 
of the brushes at an inclination backwards, and in locating a screen 


between the brush chamber and the fan screen, which screen 
arrests the grain, but allows a forcible draught to be employed. 
(April 1, 1881). . 
1446. Millstones: W. R. Lake, London. (£. /. 
Stre Rauschmiihle, Germany). (6d. 4 Figs.)—The stone is pro 
vide ri “with a hard ned cast core or centre-piece capable of vertical 
adjustment within an iron casing, to which the grinding part of the 


stone, formed of French burr, is attached, The rynd and bush 
are carried on chilled movable centre pieces, so that the necegsj ty 
for resetting when the stone wears is obviated. (April 1 183) ) 


1445. Machinery for Manufacture of Hair Felt 
J. Erskine, Greenock. [tid Figs }—The improvement 
consists in driving the upper and lower plates of the machinery 
from cranks or eccentrics instead of from cams April 1 4 

1446. Venetian Blinds: T. Kauffmann, Cologne: 
(6d. 10 Figs.j}—Relates to methods of operating and contrulliug 
blinds 11, 1881). 


1448* Regeneration and Recovery of Hydro 
chloric Acid usedin the nrentment of Bones w 





1831) 


(Apri 








R. Lake, London. (Societé Coignet, Paris). (2d,.])—The s 
cation gives the formule of the reactions which ‘take place 
sulphuric acid is added to the liquor in-which bones have been 
boiled. (April 1, 1881). 

1450.* Safety and Alarm Apparatus for Kitchen 
Boilers: R. McDonald, Wishaw, [2¢)—A_ball-cock is 

ened when the level of the water in the boiler fails (April 2, 
1881), 

1451. Using a Liquefiable Gas or Vapour at Low 
Temperatures asa Motor Fluid: J. C. owbere. 
London. (/. Gamgee, Washington, U.S.A.) [Sd » Figs.) rk 
object of the invention is to obtain in a motor engine > the conditions 






of a closed circuit with a liquid boiling at a low 











tively to water transformed into vapour, the m 

which is converted into the mass or molar motion 

that its initia pondition is restore rhe operati 

The vapour of : ydrous ammonia passes from the bo 


the cut 





sma ire cylinder, where takes pl 











tent f in Gunenpention ond ing w sic the 

with its heat to a considerable extent. It thence ex! 

second or low-presure cylinder, where itis cut off ke 
and dl her work by expansion ‘The result i 

vapour time it passes from the second apn t 
exhaust has been almgst entirely liquefied, only an exceeding 
proportion of the ammonia retaining vaporous form. 

may thus be said to act not only as a motor but asac . 
From the exhaust the ammonia is pumped back into the boiler to 
be again vaporised. It is found desirable in many cases to have 
one or more vessels accessory to the exhaust in which a vacuum 
may be maintained or absorbents held for the purpose of relieving 


rofemptying any part of the machine. Thee 
inventor the Zeromotor. (April 2, 1881). 


W. and H. W. 


the exhaust « 
is calied by the 


1454.* Dyeing and Printing: 











Ssown, London. ([2d.)—For the treatment of animal fibres 
aniline dyes are mixed with alum and caustic soda (April 2, 
18s] ) 


1455. Looms, &c.: J. Wood, Bingley, Yorks. [6/. 
9 Figs.)—For the ordi nary drag pulley on the warp beam t here is 
substituted a flange of a V shape in cross section, and for the loom 
chain a brake shoe bored out to fit the flange is employed. Tha 
shoe is mounted on a lever coupled to the usual weight lever by a 

rod. (April 2, 1881). 

1457. Ventiating Agueratns : : 
Parkhurst, IL.Ww. igs.J—Is 
Patent 1080 of 1574, cabril 2 1981 

1458. Apparatus for Feeding Sheet Paper to 
Printing Machines, &c.: P. M. Justice, London 





R. H. Reeves 


for improvements on 


(Sedgwick and Stuart Manufacturing Company, Poughkeepsie, New 
York, U.S.A.) [8d. 9 Figs.}—Cousists (1) of a movable table work 
ing on vertical screws; (2) of an adjustable foot to hold the paper 


juring the operation of buckling; (3) of an improved device for 
buckling the paper; (4) of a pivotted separating plate; (5) of 


separating mechanism with a movable frictional surface to operate 
on the underside of the paper; (4) of a retarding device for chet 
ing the motion of the paper; (7) of a device for the automatic 
regulation of the ascent of the feed table; (8) of a stop motion. 
Chere are twenty-four claims. (April 2, 1881) 


1459. High-Pressure Ball-Cocks and Air Valves 
or Air Inlets Combined: W. Baird, Dublin. ([2¢.) 
The ball-cock at the upper cistern is so arranged that when tne 
pipes are being emptied of water at the commencement of a frost, 
it falis back from its seat and admits air. (April 2, 1881). 

1460. Mechanism for Controlling the Operation 
of Rakes of Harvesters, &c.: G. E. Vaughan, Lon- 
don. (Johnston Harvester Company, Brockport, New York, U.S.A.) 
{6¢, 11 Figs.)—Consists in the employment of certain novel 
devices whereby the rakes are made to sweep the grain platform 
at regular intervais, and whereby the rakes are enabled to be 
thrown in and out of operation at will. The specification contains 
fifteen claims. (April 2, 1881) 

1461. Condensed Milk having Medicinal Pro- 
perties: A.M.Clark,London. (A. Bravais, Paris). [4¢.] 
The mik is compouuded with tar or with yo ract of meat. (Ap. il 2, 
1881). 

1525. Fastening for Boots, Shoes, Gloves, &c.: 
W. R. Lake, London. (8S. Z. Jacobs, New York, U.S.A). 
[6d. 3% Figs.]—Consists of a T-shaped rib at each side of the open 
ing and C-shaped cramps by which the ribs are embraced 
(April 7, 1881). 
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1559. Supports for Photographic Films, &c.: A. 
pumphrey, sirmingham. (6d, 2 Figy.)—The supports are 
prepared by pouring upon a flat surface uniodised collodion, 
Prowing the collodion to set, removing the marginal portions of 
the flim, and pouring over the film and the margin, a solution of 
velatine with or without chrome alum, upon which compound films, 
nai dry, the gelatine or collodion emulsion is poured, either 
containing the sensitive silver compound or a salt that will produce 
a sensitive surface in contact with nitrate of silver, (April 9, 1881), 

1588. Coupling Apparatus for Railway Vehicles: 
w. R. Lake, London. (W. Scott, Faulkner, Mass., U.S.A.) 
(6d. 6 Figs jJ—Each draw head is constructed with an upper and 
lower jaw, having an opening between them, and provided with a 
swinging link bung thereto in combination with a suitable shack- 
pin in each head adapted with the said jaws to hold the 
shackling link which is in and between the jaws, (April 12, 1881) 

2165. Lubricators: F. Wolff, Copenhagen. ((. 
Moilerup, Dalum Molle, Denmark), (6d.]— In operation the 
plunger H is withdrawn by turning the wormwheel F' by the 
handle J. The cylinder is then filled with oil at B, and the worm 


—j— 


ling 





E'. which is driven by paw] and ratchet gear from any convenient 
moving part, is ! ar with the wormwheel, and begins to 
y downwards, forcing the oil along the dis- 
When the plunger nearly reaches the bottom of 
contact with the collar P by which its 
nverted into a motion of rotation. 





tributing pipe 
the cylinder it comes in 
further traverse is stopped and cx 
May 18, 1881) 


2949. Manufacture of Cotton Ropes: H. Birk- 
myre, Port-Glasgow. [4¢.)—Wescribes a process of wind 
ing and spinning whereby the outer t in each strand are 
longer than the inner threads. (July 6, 


3269. Circular Knitting Machines: J. Bradley, 
Lowell, Mass.U.SA_ (lid. 24 Figs.}—In a previous speciti 
cation. 3245 of 1880, illustrated in these columns, the insentor 
lescribed a machine in which provision was made for automati 
ting two yarns of different colours for knitting a 
vith circumferential stripes of alternate colours 
to this invention he produces a machine adapted to 
ally manipulate two, three, four. or more colours, so as 
and out of action to arrange the 

of any width. The specification 
lescription and three sheets of drawings 









stripes in any 
contains nine pages of 
July 26, 1881 
UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offices of ENGINEERING, 35 and 36, 
Bedford-street, Strand. 


MODERN BRITISH ORDNANCE. 
On the Metallurgy and Manufacture of Modern British 
Ordnar ce.* 
3y COLONEL MAITLAND, Superintendent, R.G.F., 
Woolwich. 
(Concluded from page 414.) 

Toughening in Oil.—This operation consists in heating 
the roughly bored tube to the approved temperature ina 
vertical furnace, and then plunging it bodily into a bath of 
rape oil, in which it is allowed to cool. 

The tube is lifted by a crane, and placed ina _perpen- 
dicular position in an upright furnace ; an iron coil, larger 
in diameter than the steel tube, is placed upon the firebars 
at the bottom of the furnace for the tube to rest upon ; 
beneath this iron coil is placed a piece of plate iron, to 
prevent the cold air coming in contact with the steel, and 
in order to obtain a uniform temperature at the extreme 
end of the steel tube, the iron coil is filled with wood 
ashes. 

After the steel has acquired the proper temperature 
throughout, the crane is prought over the furnace; the 
cover of the latter is removed, and the block of steel is 
drawn out and placed in a large iron tank full of oil. The 
heated steel sometimes causes the surface oil to take fire, 
which is extinguished by closing the covers at the top of 
the tank. ‘The tank has a water space around it through 
which a supply of cold water permeates for the purpose of 
keeping the oil cool. 

The process of toughening not only warps the steel a 
little, but sometimes causes the surface to crack. The 
barrel must therefore be slightly turned and bored to 
make it straight inside and outside, as well as to remove 
any flaws that may have been generated. This second 
boring is performed with a cylindrical boring head, fitted 
with five long-edged cutters and five wood burnishers. By 
this the cracks are generally removed, but lest there should 
be any dangerous flaws the steel barrel is subjected to the 
following water-test : 

The tube having been recessed on the face for a gutta- 
percha ring, and inside the muzzle for a leather cup, is 
fitted with these, pleced in a horizontal hydraulic press, 
and screwed tightly up between two cast-iron heads by 
means of two strong wrought-iron bars extending from 
head to head, and portions of which are threaded and 
furnished with nuts worked by a long spanner. The tube 


* Paper read before the Tron and Steel Institute. 








is then filled with water from the main through a hole in 
the head and the leather cup, the pipe of the press fixed 
into the hole, and the pump set to work by steam. The 
pressure on the interior is shown by two indicators, one 
vertical and one horizontal, so as to check one another. 


When four tons per square inch is indicated, the pressure | 


is withdrawn, and if no flaw has been detected by moisture 
on the exterior, the tube is considered safe and sound. 
The barrel is left in this state until the B tube is ready to 
be shrunk over it. 


To facilitate the performance of the operation of toughen- | 


ing, a large furnace and oil tank have been nearly com- 


pleted in the Royal Gun Factory. Ata distance of 7 ft. | 
from each other, two large circular pits have been dug, the | 


bottom of each being laid with concrete to a height of 3 ft. 
Into the larger of these there has been introduced an iron 
cylinder, which, when lined with firebrick, will serve as a 
furnace for heating tubes to the required temperature. 
The smaller pit contains two iron cylinders, one witkin the 
other. The inner of these cylinders will serve in future as 
an oil tank. It is 32 ft. Gin. deep, and 6 ft. in diameter of 








circular section, and will therefore hold about 5726 gallons 


of oil. The height of the crane over the tank allows of the 
easy manipulation of the longest tubes which could be 
required. 

Shrinking.—In all these cases, the inside diameter of 
the onter tube, when cold, must be rather smaller than the 
outside diameter of the inner tube; this difference in the 
diameter is called the ‘‘ shrinkage.”’ 

While the outer coil is cooling and contracting it com- 
presses the inner one ; the amount by which the diameter 
of the inner coil is decreased is termed the ‘‘ compression.” 

Again the outer coil itself is stretched on account of the 
resistance of the inner one, and its diameter is increased ; 
this increase in the diameter of an outer coil is called 
** extension.” 

The shrinkage is equal to compression plus the extension, 
and the amount must be regulated by the known extension 
and compression under certain stresses and given circum- 
stances. 

The compression varies inversely as the density and 
rigidity of the interior mass: the first layer of coils will 
therefore undergo more compression than the second, and 
the second more than the third, and so on. 

Shrinking is employed not only as an easy and efficient 
mode of binding the successive coils of a built-up gun firmly 
together, but also for regulating as far as possible tbe 
tension of the several layers, so that each and all may con- 
tribute fairly to the strength of the gun. 

The operation of shrinking is very simple; the onter 
coil is expanded by heat until it is sufficiently large to fit 
easily over theinner coil or tube (if a large mass, such as 
the jacket of a Fraser gun, by means of a wood fire, for 
which the tube itself formsa flue; if a small mass, suchasa 
coil, in a reverberatory furnace at a low temperature or by 
means of gas). It is then raised up by a travelling crane 











overhead and dropped over the part on to which it is 
to be shrunk, which is placed vertically in a pit ready to 
receive it. (Fig. 4.) 

The heat required in shrinking is not very great. 
Wrought iron on being heated from 62 deg. Fahr. (the ordi- 
nary temperature) to 212 deg. expands linearly about y5,th 
part of its length ; that is to say, ifa ring of iron 1000 in. in 
circumference were put into a vat of boiling water it would 
increase to 1001 in. ; and according to Dulong and Petit, 
the coefficient of expansion, which is constant up to 
212 deg., increases more and more from that point upwards, 
so that if the iron ring were raised 150 deg. higher still (i.¢., 
to 362 deg.), its circumference would be more than 1002 in. 
No coil is ever shrunk on with so great a shrinkage as 
the ;%soth part of its circumference or diameter, for it 
would be strained beyond its elastic limit. Allowing there- 
fore a good working margin, it is only necessary to raise 
a coil to about 500 deg. Fahr.,* though in point of fact 
coils are often raised to a higher degree of temperature than 
this in some parts, on account of the mode of heating 
employed. Were a coil plunged in molten lead or boiling 





oil (600 deg. Fahr.) it would be uniformly and sufficiently 
expanded for all the practical purposes of shrinking, but as 
shrinkings do not take place in large numbers or at regular 
times, the improvised fire or ordinary furnace is the more 
economical mode, and answers the purpose very well. 

Heating a coil beyond the required amount is of no con- 
sequence provided it is not raised to such a degree of tem- 
perature that scales would form; and in all cases the 
interior must be swept clean of ashes, &c., when it is with- 
drawn from the fire. 

With respect to the mode of cooling during the process 
of shrinking, care must be taken to prevent a long coil or 
tube cooling simultaneously at both ends, for this would 
cause the middle portion to be drawn out to an undue state 
of longitudinal tension. In some cases, therefore, water is 
projected on one side of a coil so as to cool it first. In the 
case of a long tube of different thickness like the B tube of 
a R.M.L. gun, water is not only used at the thick end, 
but a ring of gas or a heated iron cylinder is applied at the 
thin or muzzle end, and when the thick end cools the gas 
or cylinder is withdrawn from the muzzle, and the ring of 
water raised upwards slowly to cool the remainder of the 
tube gradually. 

As to the absolute amount of shrinkage given when 
building up our guns, let us take the 124-in. muzzle-loading 
gun of 38 tons as an example. 


Shrinkages of Coils of 12.5 in. R.M.L. Guns. 





Shrinkages. 


In Terms of 

















Coils. In Inches. Thiamster. Remarks. 
Rear. Front. Rear. | Front. 

Breeechpiece 022 .026 D al Shrunk on A 
dos dud tube. 

Beoll ..| 035 |.01 | P| PD | pitte 
DbL 19v 

B tube 035 | nil jaa nil Ditto. 
DS 

C coil ost ee .06 e Zz. Shrunk on to 
1134 729 breechpiece 


and rear end 
of 1 Beoil. 





As a rule the water is sapplied wherever there is a 
shoulder, so that that portion may be cooled first and a 
close joint secured there ; and water is invariably allowed 
to circulate through the interior of the mass to prevent its 
expanding and obstructing or delaying the operation ; for 
example, when a B tube is to be shrunk on a steel barrel, 
the latter is placed upright on its breech end, and when 
the B tube is dropped down on it, a continual flow of cold 
water is kept up in the barrel by means of a pipe and 
syphon at the muzzle. The same effect is produced by a 
water jet underneath, when it is necessary to place the 
steel tube muzzle downwards for the reception of a breech 
coil. 

Boring.—The term boring is applied either to the process 
of reaming ont the inside of a tube or boring one out from 
a solid cylinder. 

* The temperature may be judged by colour ; at 500 deg. 
Fahr. iron has a blackish appearance ; at 575 deg. it is 

| blue; at 775 deg. red in the dark ; at 1500 deg. cherry red, 
and so on, getting lighter in colour, until it becomes white 
or fit for welding at about 3000 deg. 
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Rough and fine boring of an inner barrel, as well as 
broaching and forming the chamber, are all effected in the 
same horizontal machines, the difference being in the shape 
of the boring head and cutters. In this machine the 
barrel revolves, while the boring head, guided by a sup- 
porting frame at the muzzle, simply progresses down the 
bore, being fed to its work by a long screw which passes 
through a nut in the sliding saddle to which the bar is fixed. 
The boring head used for rough cutting (Fig. 5) is what 
is called, from its shape, ‘‘a half-round bit ;’’ it has one 
pointed cutter set angularly and three steel ‘‘ burnishers,”’ 
or projections, to keep it steady in the bore. This tool cuts 
away the metal in front of it, and the same kind of head 
is used for cutting from the solid. In boring out a steel 
barrel for a 9-in. gun, S}in. in diameter are taken out at 
each cut in segmental chips about jin. thick, and the 
operation takes 56 working hours, or about a week. Fine 
boring is performed with a round head (Fig. 6) having leng 
cutters let in lengthways, and five lignum-vitz wood bur- 
nishers. The object of having the latter of wood is that they 
may be set out further than the cutters, and so be cut to the 
same diameter as the tube cn entering it, as well as being 
expanded up the full size of the bore by the water,* which 
is invariably projected down the bore; moreover, were the 
burnishers of steel they might indent the bore. 

Short and light tubes are bored in a horizontal machine, 
but on the opposite principle to that for inner barrels. The 
tube is fixed in a saddle capable of sliding along the frame 
of the machine, and the boring bar, through which are 
placed two adjoining and opposite cutters, is then passed 
through it and fixed at each end of the machine. The 
bar revolves while the saddle moves forward, and thus the 
boring is effected. This mode requires the bar to measure 
between the supports twice the length of the work to be 
bored, and the cutter to be in the middle of the bar; it is 
therefore unfit for long objects. 

Large masses, such as the breech coil for a heavy gun, 
are bored in machines somewhat similar to the preceding, 
bat the work is stationary and the tool goes through a 
double motion of rotation and progression, the latter being 
given by means of a screw which passes lengthways through 
the side of the revolving bar, and is connected with the 
boring head, which, in the shape of a ring, slides along the 
bar; the screw is turned by a sun-and-planet wheel at 
the extremity of the bar. 

The difference between the rough and fine cutters is 
generally that the former are deep and narrow and the 
latter shallow and broad. 

Trunnion rings are both rough and fine bored in vertical 
machines, the work being stationary whilst the boring bar 
revolves and moves downwards. Large masses are centred 
by the exterior, which has been previously turned. 

The greater number of the boring machines used in the 
Royal Gun Factory have been made in the department, 
while the largest—supplied for the 80-ton guns—were 
manufactured by Messrs. Craven Brothers, Manchester, in 
accordance with our specification. 

The power and economy of the machinery employed is 
shown by the fact that a hole 10in. in diameter and 10 ft. 
in length cana be bored out of solid steel at a single opera- 
tion and at a cost of only 35s. As an example of the 
accuracy of boring, it may be stated that holes 16 in. in 
diameter have been bored to a depth of 24ft. with a varia- 
tion of less than 0.01 in. in the diameter. 

Rijling.—This operation is performed by means of the 
rifling machine (Fig. 7). The machine is horizontal, and the 
gun to be rifled is fixed in front of it, and in line with the 
rifling bar, to which a stout head carrying the cutter is fixed. 

Only a single groove is cut at a time, and that as the 
cutter is coming down the bore bringing the chips of metal 
before it. 

All the grooves in the gun are first cut out roughly in 
succession, and then finely. The distance between the 
grooves is regulated by a disc fixed to the breech of the 
gun, having its periphery equally divided by as many 
notches as there are to be grooves. The gun is fixed each 
time by a pawl, and when a new groove has to be cut, is 
turned round to the next notch. 

The gun remains stationary while the head carrying the 
cutter works up and down the bore, so it is necessary to 
make the bar to which the head is attached turn round 
more or less at the same time that it advances and returns, 
otherwise we should merely have a straight groove cut 
along the bore, instead of tue spiral we require to give 
rotation to the projectile. 

The gun-metal in which the eutter is fixed fits the bore 
accurately by means of burnishers. It is fastened to a 
stout, hollow iron bar termed the rifling bar. ‘his bar is 
fixed to a saddle capable of sliding backwards and forwards 
on an endless screw. 

Althongh the rifling bar is fixed to the saddle and moves 
with it, it can revolve independently of it; and towards 
the end furthest from the gun is fixed a pinion which gears 
into a rack sliding in the saddle at right-angles to the bar 
itself. The outer end of this rack is fitted with two small 
rollers or friction wheels which run along a copying bar 
fixed to one side of the rifling machine. ‘Lhis copying bar 
is inclined at a certain angle to the side of the machine, 
and the greater this angle, the more the rack is pulled out 
by the friction rollers, and the greater the twist given to 
the rifling bar, and so to the grooves in the gun. The 
angle can be altered if required; and we can also take 
away the straight copying bar and use a curved one, as is 
done when a gun is to be rifled with increasing twist. By 

hus changing the copying bars, or their position, we can 
use @ single machine for any description of rifling. 

The cutting tool itself is of steel, and works in and ont 














* More correctly soap and water. ‘Il'his mixture acts 
like oil in diminishing the friction on the tool, and it is 
much cleaner and cheaper ; moreover, the water keeps the 
tool cold and hard, and the soap prevents the formation of 
rust. Itis always used in turning, boring, slotting, &c., 
jron, steel, and bronze. 


of the head, being drawn in or forced out by means of a 
cam attached to one end of an iron rod, passing through 
the hollow rifling bar. 

The movement of the slide to which the outer end of the 
rod is attached (and consequently of the cutting tool) is 
regulated by another copying arrangement on the other 
side of the machine. This arrangement consists of two 
horizontal bars, one higher than the other, along which 
travels a weighted lever attached to a pinion which works 
the slide. When the rifling head is passing down the bore, 
this weighted lever travels along the upper bar ; but when 
the machine is reversed, the lever is prevented by a small 
movable piece from returning on the same bar, so that the 
weight falls over on the lower one, and in doing so draws 
back the slide and spindle and forces the tool out. By 
varying the form of the upper surfaces of this lower bar 
the depth of the various parts of the groove can be regu- 
lated and altered as required. 

To deepen the groove, the outer end of the rod has 
attached to it a small wheel, the turning of which forces 
the bar forward and raises the cutting tool a certain dis- 
tance. Therefore, on the cutter being forced out as before, 
its height will be raised. 

In the case of a uniform spiral, the copying bar is 
straight-edged, but for an increasing twist the edges of the 
bar must be curved accordingly ; and, as it is the property 
of the parabola to increase uniformly, the successive tan- 
gents to the curve being in arithmetical progression, we 
have adopted it as the curve of the rifling for those gans 
having an increasing twist, its well-known properties 
enabling us to constract without difficulty a copying bar 
for any required spiral. 

Turning.—The very nature of the manufactures in the 
Royal Gun Factory necessitates the turning of very 
large and heavy masses. Lathes have therefore been 
designed and completed in this department remarkable for 
magnitude and power. They can deal with weights up to 
200 tons, and are sufficiently powerful to reduce by 6 in. at 
| @ single cut the diameter of a 12-ft. tube. These lathes 
| bave the following dimensions, 6-ft. centres, 60-ft. beds. 
| here are nearly 200 tons of material employed on each of 
| 








them, and the maximam power of their gearing is 150 to 1. 

Sach being the general course of manufacture in the 
Royal Gun Factory, it will not be out of place here to 
describe such special appliances as have from time to time 
been introduced for the better or more economical per- 
formance of various parts of the work. 

Witham’s Mechanical Puddler.—This apparatus has 
been in operation in the factory for the past six years. It 
is only used for the puddling of iron with large charges, 
say of 15 ewt., in the double Price retort furnace. The 
charge is at first worked by hand, and when the boiling 
state is approached, the mechanical pnddler is brought into 
use, thus rendering possible the rapid ready working of the 
large mass, which would otherwise unduly tax the endurance 
of the men. The price originally paid for this puddler was 
2001. 

The mechanical puddler is situated at the top of the 
double retort furnace, midway between the two doors. It 
consists of three parts. (4) A wrought-iron VY framed 
structure, the arms of which project over the sides of the 
furnace. When at work this frame reciprocates laterally 
about a vertical axis of revolution. (4) Two pendulous 
rods, one on each side of the furnace, jointed to work 


universally from the extremities of the arms of the V frame. | 


[hese rods depend in such manner that their lower ends 
terminate about opposite to the rabble holes. These ends 
are claw-shaped so as to receive the rabble, which has a 
collar upon it arranged to admit of engagement by the 
claws referred to. (c) The gearing which sets the above 
in motion. This performs a dual office, viz., the communi- 
cation of the partial revolutions to the V frame, and, 
secondly, the working of the arms in a reciprocating direc- 
tion to and from the farnace. It will be observed that the 
combination of these two movements enables the rabble to 
cover the entire extent of the furnace-bath. 

A leading shaft receives motion through belting and 
pulleys from anadjacent engine. This shaft, by means of 
bevel wheels, transmits motion toa second shaft at right 
angles with the first, a worm upon the latter shaft com- 
municates motion toa horizontal wormwheel, which, turn- 
ing a crank, is enabled by a connecting-rod and attach- 
ment to the V frame to impart to the latter a reciprocating 
movement. ‘lhe extremity of the second shaft carries a 
bevel wheel which gears into a system the last wheel of 
which carries a gudgeon. As this revolves, it plays the 
part of acrank-pin, and by means of two connecting-rods 
is enabled to afford the requisite reciprocations to the 
pendulous rods referred to above. The working of these 
two movements of reciprocation in their properly timed 
relation to each other constitutes the entire action of the 
apparatus, which is extremely simple and free from compli- 
cation. 

| Crampton’s Rotary Puddling Furnace.—This furnace 

was erected in the Royal Gun Factory in 1872 under the per- 

sonal superintendence of Mr. Crampton, and an extended 
series of trials over a period of five years have been carried 
out with it. 

The objects sought for were : 

(a) The utilisation of slack 
production of smoke. 

(6) The automatic feeding of fuel andair in proper pro- 
portions, by which only perfect combustion can be effected. 
| (ce) The production of heat of the highest intensities with 
perfect regularity both as regards intensity and quality. 

(d) The construction of puddling furnaces without brick- 
work, composed of a single chamber, in which the gas is 
produced, consumed, and the material treated. 

(¢) ‘The reduction of wear and tear both of the lining and 
of the furnace, by the prevention of unequal contraction 
and expansion. 

t. (f) Also to effect the fettling of the revolving furnace 
in a quick, simple, and effective manner. 





or small coal without the 











(g) And lastly, to eliminate phosphorus and sulphur 

from common pig to such an extent as to enable good 
steel to be produced from it. 
_ This puddling furnace consists of a cylindrical wrought 
iron casing, the casing being made double, so that a water 
space is formed both at the sides and at the ends. To the 
centre of one end is attached a two-way cock, which com- 
municates with two pipes. Through one pipe the incom- 
ing water is conducted direct to the front of the furnace 
while through the other heated water escapes at a tem- 
perature of 90 deg. The main body of the furnace is 
hooped at two points by steel tyres, these tyres each 
taking a bearing upon a pair of carrying wheels. These 
carrying wheels or rollers turn on bearings supported by 
plummer blocks fixed to the large cast-iron baseplate which 
carries the whole furnace. 

The turning gear of the furnace is very simple, and con. 
sists of a pinion engaging a toothed segment bolted to the 
casing, and worked by a small engine with diagonal eylin- 
ders. 

The supply of the powdered fuel was arranged by means 
of a revolving worm or creeper, which carried the dust 
along the duct, where it was deposited in front of the 
extremity of an air pipe leading from the fan, the blast 
from which delivered the coal dust into the furnace and 
assisted in its combustion. 

It may be here stated that at the time the trial of this 
furnace was proposed coal was at an enormous price, and 
any economy of fuel was of the highest importance. 

The results of experiments with this furnace showed 
that the iron produced from it was defective in the follow- 
ing important qualifications : 

1. It could not be often reheated. 

2. It was not free from blister. 

3. It was often red-short. 
| These defects rendered it unsuitable for the manufacture 

of ordnance. 

Siemens’ Patent Regenerative Gas Furnaces.—One 
of Siemens’ regenerati gas furnaces was erected and 
set to work some seventeen or eighteen years ago. It was 
constracted upon the principle first introdaced by Dr. 
Siemens. It may be remarked that the advantages claimed 
for this furnace are : 

1. Saving of fuel, amounting to from 40 to 50 per cent. 
in the quantity, besides which, inferior qualities of fuel, 

| such as slack, coke dust, lignite, and peat may be employed, 
| producing a money saving in many instances amounting to 
75 per cent. 

2. Unlimited command ‘of heat without intense chimney 
draught, owing to the principle of accumalation involved. 

3. Great purity and gentleness of flame, which greatly 
diminishes the oxidation or deterioration of the material 
heated in the furnace, and improves the quality of the 
produce. 

4. Increased durability of tie furnace and the perfect 
uniformity of the heat throughout the furnace. 

5. Saving of space within the buildings and great clean- 
liness of operation, the fuel being converted into gas in the 
yard. 

6. Complete and immediate command of the intensity of 
the heat and of the chemical nature of the flame, which 
may instantly be changed from a reducing to an oxidising 
flame, or the reverse; thus tending to facilitate and im- 
prove all metallurgical operations. 

7. No smoke from the stack, owing to the perfect com- 
bustion of the fuel, which renders this furnace beneficial to 
the public in large towns. 

This farnace was, however, found at the time to be 
expensive in prime cost and somewhat costly in repairs. 
In the manufacture of ordnance continued changes in the 
direction of increased weight are often made. It thus 
becomes inadvisable to be hampered with an elaborate 
system of furnaces difficult to adapt to ever-varying con- 
ditions. Under more stable conditions in the future, it may 
become desirable to revert to this system. 

Price’s Retort Furnace.—The Price furnace is in part ® 
gas furnace, and it embraces s»me of the features of th® 
regenerative system, as the temperatare of the air, as wel! 
as that of the gaseous and fixed constituents of coal, is 
raised by the waste heat before it enters the chimney. 

It consists of a combustion chamber or firebox, furnished 
with grate- bars in the ordinary way ; a heating chamber or 
hearth, separated from the combustion chamber by the 
usual bridge ; and a neck leading into a flue, which opens 
tothe retort chamber. In the centre of the retort chamber 
isa cireular firebrick pillar, on which is placed a cast-iron 
cylindrical air vessel protected all round by firebrick. 

On this air vessel is built the retort, the lower part of 
which is made of brick while the upper part is cast iron. 
At the top of the retort and above the closed end of the 
chamber is placed a hopper, in the throat of which are 
fitted two doors worked by a lever from the ground. This 
feeding apparatus may be of any otber suitable construc- 
tion. In the firebrick portion of the retort are two 
passages, the one leading to the combustion chamber, and 
the other to the outside of the furnace for the insertion of 
stoking tools to force the fuel forward into the combustion 
chamber. ‘The entrance to the outer passage is closed by 

| a tight door. ‘ ; 

Near the bottom of the retort chamber, and in a line with 
| the centre of the air vessel, are pipes inserted in the walls 
| of the chamber and passing all round it. On the inner side 
of these pipes and opening into the retort chamber are a 
number of holes leading into the space around the pipes. 
|'This space affords room for expansion and for a free 
|circulation of heat. The pipes are connected with th» 
| blast from a fan or from any snitable blower. The air 
passes into the air vessel, and is delivered through an outlet 
| in the ashpit directly under the grate. 

It will be seen from this description that the retort fur- 
nace embraces some of the best features of the regenerative 
system, while it entirely dispenses with its complications 

| of producers, regenerators, and reversing valves. 
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THE FORTH BRIDGE. 

In sundry articles from time to time we have 
reviewed the antecedents of the above undertaking, 
and we are now in a position to illustrate and 
describe the design for a girder bridge by Mr. 
Fowler and Mr. Baker which, with certain modifica- 
tions suggested by Mr. Barlow and Mr. Harrison, 
the consulting engineers of two of the English rail- 
way companies interested in the project, has been 
definitely accepted for execution. ‘The reference to 
the Board of consulting engineers was of the 
widest scope, embracing projects for tunnels and 
for bridges with moderate spans and numerous 
piers as well as for different types of bridges of the 
exceptionally long span of that originally designed 
by Sir Thomas Bouch. A very short examination 
sufliced to clear the ground of the tunnel and short- 
span bridge projects, as the risks and contingencies 
in both instances proved to be incalculable under 
the special conditions of the Forth crossing. 

In the hands of an inexperienced engineer an 
estimate for a bridge with short spans and frequent 
piers, however difficult, will almost invariably be 
found to work out far below that of a long span 
bridge, the reason of course being that a life-long 
experience in foundations of a varied and difficult 
character is required to enable an engineer to foresee 
and provide for all the contingencies pertaining to 
difficult sabaqueous works. One example will suttice 
to illustrate this statement. We have before us 
Sir Thomas Bouch’s original sketch and estimate 
for the piers of the Forth Bridge as authorised in 
1865, that is to say, with spans of 500ft. These 
piers were both loftier and of a larger base area 
than the St. Louis Bridge piers, and were proposed 
to be sunk to the same average depth below the 
surface of the water. The type of construction 
adopted by Sir Thomas Bouch was as novel as the 
most inexperienced could desire, and the estimate 
was most satisfactory — 10,740/. for each pier! At 
about the same time Captain Eads and his engineers 
were elaborating the designs for the St. Louis Bridge, 
and being somewhat less sanguine than Sir Thomas 
Bouch, they put the cost of the two piers and the 
abutments of that work at 317,000/., an average of, 
say, $0,000/. instead of 10,000/. per pier. The 
validity of the former estimate has been tested by 
facts, and so far from the amount proving to be 
excessive, Captain Eads, in his report to the directors 
dated October 1, 1871, had to explain how from 
various unforeseen causes the estimate had been 
exceeded by about 50 per cent., the cost of the piers 
and foundations being about 472,000/., or at the 
rate of, say, 250/. per lineal foot of bridge, instead 
f the 21/. estimated by Sir Thomas Bouch as the 
probable cost, with piers of greater height and area 
of base in the same depth of water! 

A little knowledge is proverbially dangerous, and 
especially so in subaqueous works. ‘Theinexperienced 
are tempted to embark on the dangerous sea of 
analogy and contend that because a certain work 
has been done under certain conditions without 
difficulty, therefore a modified work can be done 
under modified conditions also without difficulty. 
India affords many examples of deeply founded piers, 
but to the practical man who has had to deal with 
huge boulders which must be probed for and cleared 
in advance of the cutting edge of the caisson, and 
with sloping peaks of rock which must be levelled 
down or the rest of the caisson edge be carefully 
underpinned before the rock can be cleared of sand 
and stepped, and who is familiar with the hundred 
other contingencies of subaqueous works in Europe 
and America, the deep well-sinking in the uniform 
silt of our Indian rivers will afford no data at all 
either as regards cost or contingencies. It would be 
as sound to argue that because certain individuals 
had walked some 600 miles in a week at the Agri- 
cultural Hall, that they would have succeeded in 
covering that distance to the North Pole had they 
formed a part of Sir George Nares’ late Arctic 
expedition, Fortunately the engineers to whom 
the question of the Forth Bridge design was referred 
were men of large and varied experience in suba- 
queous works, and Mr. Fowler, as consulting engi- 
neer to the Egyptian Government, was not likely 
to forget the disastrous experiences of the French 
engineers at the Barrage, involving a loss of a 
couple of millions sterling from an error in works 
of foundation which it was his duty if possible to 
repair. In fact none of the engineers were likely to 
make the fatal error of under-estimating the cost and 
contingencies of pierwork in the Forth, where in 
some places boulders of unknown weight would 
have to be removed to allow the caissons to descend, 








and in other places the fissured and steeply sloping 
trap rock would require to be cleared of untrust- 
worthy fragments, and be stepped for the masonry, 
and as a consequence it was quickly decided to 
adhere to the original project of a long-span bridge 
with piers of a simple and well tried character in a 
moderate depth of water, and of moderate and 
certain cost. 





It only remained therefore for the engineers to 


Fig. 4. 





investigate and discuss the relative advantages of 
different types of superstructure. Three types 
alone demanded consideration, namely, suspension, 
arch, and girder bridges of varied design. Of these 
the suspension type received first consideration, as 
it was desired to see whether the bridge as designed 
by Sir Thomas Bouch, and contracted for by 
Messrs. Arrol, could be so modified as to comply 
with the increased requirements of the Board 
of Trade as regards wind pressure and other- 
wise. It was found by Mr. Alan Stewart, who had 
worked out the details and made the calculations for 
the original suspension bridge, that an additional sum 
of 700,000/., would have to be expended on Sir 
Thomas Bouch’s design to make it a _ suffi- 
ciently strong work, and even then it was very 
doubtful whether any firm of experience and 
responsibility would undertake to erect it under a 
guarantee contract. Mr. Barlow then brought his 
experience to bear, and devised a suspension bridge 
free from most of the defects of the previous design, 
and 200,000/. less costly, but this in its turn proved 
to be nearly 300,000/. more costly than the girder 
bridge designed by Mr. Fowler and Mr. Baker, which 
we illustrate by a two-page engraving this week. 
Bridges of the arch type were found to be unsuitable 
to the conditions of the case, the temporary works 
involved being of the most formidable character, 
the difficulties and risks of erection unparalleled, 
and there being no correaponding advantage iu 
respect of cost. ‘The result of the inquiry was, 
therefore, to satisfy the engineers that a continuous 
girder bridge was the cheapest and stiffest structure 
that could be designed for the Forth crossing. 























Some little confusion of thought would appear to 
exist in many minds as regards this type of con- 


struction. Most people are willing to concede the 
antiquity of the arch and of the suspension system, 
but are doubtful whether the ‘‘ continuous girder,” 
if it be rechristened ‘‘ cantilever and central girder” 
be not amodern and patentable invention. As a 
matter of fact it is a pre-historic arrangement. In 
the earliest Egyptian and Indian temples will be 
found the stone corbel and lintel combination shown 








in Fig. 1, and in the oldest, as in the most modern 


wooden bridges will be seen practically the same 
thing in timber (Fig. 2). 

Skeleton bridges on the same principle have 
for ages past been thrown by savages across rivers. 
We give a sketch of one such on the route of the 
Canadian Pacific Railway (Fig. 3). Perhaps one of 
the most interesting structures of this kind ever 
built is a bridge in ‘Thibet, constructed about 220 
years ago, and illustrated by Fig. 4. 
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The sketch 


is reproduced from a drawing 
made in 1783 by Lieutenant Davis, R.N., who 
formed part of the embassy to the Court of the 
Teshoo Lama in Thibet, an account of which with 
illustrations was published in London in the year 


1800. The book was a popular one at the time, and 
was translated and republished in Germany, so that 
both English and German engineers had the oppor- 
tunity eighty years ago of reading the following, 
probably the first, description of a ‘‘ cantilever and 
central girder” bridge ever published, ‘‘ The bridge 
of Wandipore is of singular lightness and beauty in 
its appearance. ‘The span measures 1]2 ft.; it con- 
sists of three parts, two sides, and a centre nearly 
equal to each other, the sides having a considerable 
slope raise the elevation of the centre platform, which 
is horizontal, some feet about the floor of the 
galleries. A quadruple row of timbers, their ends 
being set in the masonry of the bank, and the pier 
supports the sides ; the centre part is laid from side 
to side.” Making allowance for difference of mate- 
rial the preceding work may fairly be looked upon 
as the prototype of the proposed Forth Bridge. 
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PROPOSED ELECTRICAL RAILWAY 
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(For Description, see following Page.) 





























determined points by severing the beam, and he; the beam as much as possible, the quantity in 
added this most suggestive comment: “In very | material in the top and bottom tables as well as of 
large spans where it may be a matter of great/| the sides may be reduced to a minimum by throw- 
importance to reduce the weight in the middle of|ing the points of contrary flexure towards the 





| 





middle of the beam, the great weight of material 
being placed over the piers.” This is exactly what 
has been done in the Forth Bridge girders. 

In 1858, Mr. Latham in his well-known work on 
wrought-iron bridges (page 222) also speaks of “a 
girder suspended from the cantilever girders,” and 
in 1859 Mr. W. H. Barlow took out a patent with 
reference to that and other matters. He preferred 
making the depth at the pier 14 times the depth at 
the centre. Inthe Forth Bridge the ratio will be 
7 to 1 instead of 1} to 1. 

In 1862 Professor Ritter, of Hanover, in his 
justly popular work ‘‘ Dach-und-Brucken Con- 
structionen” (Chapter X.) again drew attention to 
the fact that *‘ hinges can be employed with advan- 
tage in girder bridges ;” that a ‘great saving of 
material is effected by using a continuous girder 
and breaking the continuity by means of hinges.” 
To enforce his conclusions he works out in full 
detail the stresses upon all of the members of a con- 
tinuous girder bridge of 160 metres, or, say, 525 ft. 
span of the type shown by Fig. 7. 

In 1864 Mr. Sedley patented Lam Sabroo’s bridge 
of the year 1643 done into iron, but spoilt it by certain 
| unscientific additions. ‘Thus instead of adhering to 
\the cantilever and central girder system pure and 
| simple as Lam Sabroo did, Mr. Sedley began by mak- 
|ing his cantilevers too weak for their work, and then 
strengthened them by attaching suspension chains 
, to their projecting ends, and not satisfied with this, 
he proposed to make the central girder act as a 
strut between the ends of the cantilevers, so that 
this structure might act also as an arch. Of course 
Mr. Sedley was not an engineer or he would have 
known that the three systems of continucus girder, 
arch, and suspension, each admirable in its way, will 
| not act together, in consequence of changes of form 
| from the elasticity of the material and variations 
|of temperature ‘This unscientific combination was, 
however, modified by the bridge builders consulted 
| By. Mr. Sedley, and several little foot, or light road 
bridges were built for Mr. Sedley on the true 
continuous girder principle. Mr. Sedley there- 
fore deserves credit for advertising and pro- 
moting, in a commercial sense, the cantilever and 
central girder type of bridge, though he was in 
error in assuming that there was any novelty in the 
combination, since, as we have shown, it was in use 
from time immemorial on a small scale, whilst as 
large a bridge as any built by Mr. Sedley was 
erected more than two centuries ago by Lam Sabroo, 
in Bootan, and hundreds of examples may be found 
spanning continental canals, Again, the theory 
of the subject was exhausted by Mr. Edwin 
Clark in 1850, and by every succeeding writer, 
and even if there had been anything patentable 
about it, the patent was secured by Mr. Barlow 
five years in advance of Mr. Sedley. ‘The latter 
gentleman, however, did not make so great a 
mistake as Mr. E. W. Young, who in 1865 
innocently patented the ‘forming joints or hinges 
in bridges on the bracket or cantilever principle, 
and forming the central portion of a girder,” 
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The preceding facts are illustrative of what we 
have termed the confusion of thought respecting 
the continuous girder or cantilever and central 
girder system which is really as old as either the 
arch or suspension system, though perhaps less 
familar to most persons. 

In 1864 Mr. Fowler and Mr. Baker designed a 
steel bridge of 1000 ft. span on the said system for 
the proposed South Wales and Great Western 
Direct Railway Severn Crossing, but the span was 
subsequently reduced to 600 ft, An Act was 
obtained for the construction of the bridge, and the 
contract was let, but owing to financial difficulties 
the work was not proceeded with. 

In 1867 Mr. Baker enforced the economical 
advantages of the continuous girder of varying 


depths in a series of articles on ‘‘ Long Span 
Bridges” (ENGINEERING, vol. iii.) which went 


through three editions in this country, and were 
republished at Philadelphia, and translated into 
German and Dutch, and published in the Trans- 
actions of the Austrian and Dutch engineers re- 
spectively. 

In 1871 Mr. Fowler and Mr. Baker made designs 
and estimates for a bridge across the Severn, 
comprising two girder spans of 800 ft. each, and 
in 1873 Mr. Baker, at the request of the Corpo- 
ration of Middlesbrough, designed the super- 
structure for a proposed ferry bridge across the 
Tees, which included a 650 ft. span on the same 
system ( ENGINEERING, vol. xvi., page 60). 

In 1876 nine competitive designs were submitted 
for the proposed New York and Long Island 
Bridge, comprising one span of 734 ft. and one of 
618 ft., and of the three premiated designs two were 
on the aforesaid system (Figs.8 and 9). The first 
was the design of the Delaware Bridge Company, 
and the second of Colonel Flad, the very able engi- 
neer who, under Captain Eads, carried out the great 
St. Louis steel arch bridge. 

In the same year was built the first, and so far 
as we know, the only railway bridge of the type 
under discussion (Fig. 10). This is a bridge of 
148 ft. span across the Warthen, near Posen, It 
might appear strange at first that the application 
to railway purposes of so well-known a system 
should have been deferred until 1876, but the 
explanation is that there are thousands of bridges 
in existence on the continuous girder, or in other 
words cantilever and central girder principle, but 
engineers as a rule have elected not to sever the 
bridge at the point of contrary flexure, or to make 
the girders of varying depth. 

A glance at the preceding illustrations and descrip- 
tion will satisfy our readers that there is nothing 
novel or untried in the principle of the structure 
designed forthe Forth crossing. The reasons dictat- 
ing the design in the case of the Forth Bridge are 
those which probably infiuenced the Red Indians in 
making the structure illustrated by Fig. 3—economy 
of material and facility of erection. It must be 
conceded, however, that except as regards prin- 


eiple the design is essentially novel, but the 
novelties are dictated by the unexampled size 
of the structure, ani are due simply to the 


perfect adaptation of the principle of the con- 
tinuous girder and the general laws regarding the 
strength of materials to the special conditions 
of the case. Thus it will be observed that the 
structure is a continuous girder of varying depth on 
plan as well as elevation, the central girder portion 
being of the ordinary width required for a double 
line of rails, and the cantilevers spreading out to 
an extreme width of 112 ft. at the piers. By this 
means the stresses on the horizontal bracing from 
wind pressure are much reduced, and lightness and 
compactness are attained. To further the same ends 
the whole of the vertical members are made of two 
struts inclined towards each other from base to 
summit and braced together. To reduce the extreme 
height of the structure, and bring the centre of 
gravity as low down as possible the bottom members 
of the continuous girder are curved, springing from 
solid masonry piers at a height of 1S ft. only above 
hizh water, whereas in the original design the main 
chains, carrying of course all the weight, were sup- 
ported at a height of 550 ft. above the same point! 
fhe main compression members are steel tubes 
ringing up to ]2 ft. in diameter, the tubular form 
being adopted for two reasons, firstly, because 
experiments have shown that inch for inch the 
tubular form is stronger than any other, and, 
secondly, because the amount of stiffening and 
secondary bracing is thereby reduced to the lowest 
percentig>, It might be thouzht that columns 





350 ft. in length were an untried novelty, but this is 
not so, as we have the precedent of the Saltash Bridge 
oval tubes 16 ft. 9in. by 12 ft. 3 in, in diameter and 
460 ft. in length, the strain upon which under 
the test load was higher per square inch than will be 
that on the steel columns of the Forth Bridge. The 
central girder portion is simply an ordinary double- 
live railway bridge of 500 ft. span with girders of a 
type intermediate between the girder of parallel 
depth and the bowstring. This is an economical 
type, and many Continental bridges have been so 
constructed, amongst which may be mentioned the 
Kuilenburg Bridge of 492 ft. span, the Bommel of 
408 ft., and the fine bridge across the Waal near 
Nijmegen, which includes three spans of 426 ft. 
with main girders in less than one-sixth of the span, 
or 71 ft. in depth. 

The chief desiderata in the Forth Bridge, which 
is the largest railway bridge ever yet proposed to be 
built, are clearly as follow : 

l. The maximum attainable amount of rigidity, 
both vertically under the rolling load and laterally 
under wind pressure, sothat the work when completed 
may by its freedom from vibration gain the confi- 
dence of the public, and enjoy the reputation of 
being not only the biggest and strongest, but also 
the stiffest bridge in the world. 

2. Facility and security of erection, so that at any 
stage of erection the incomplete structure may be 
as secure against a hurricane as the finished bridge. 

3. That no untried material be used in its con- 
struction, or in other words that no steel be 
employed which would not comply with the 
requirements of the Admiralty, Lloyd's, and the 
Underwriters’ Registry, as determined by the expe- 
rience gained in the use of many thousand of tons 
of steel plates, bars, and angles for shipbuilding 
purposes, 

4. That the maximum economy be attained con- 
sistent with the fulfilment of the preceding con- 
ditions. We think it will be apparent to most 
engineers and bridge builders that the original 
suspension bridge design complied with none of 
these conditions, whilst the girder design complies 
with all. 

As regards rigidity each span is calculated to 
carry a rolling load of 3500 tons, and the deflection 
under the passage of an ordinary 400 tons goods 
train would be little more than an inch in the 
1730 ft. span, and should the wind ever blow with 


a force of 30 1b. per square foot over the whole | 
surface —a pressure probably sulficient to derail any | 
would be | 


train in motion—the lateral deflection 
the inappreciable amount of 6in., or in other 
words the rails would be curved laterally to a radius 
of 140 miles. As regards erection the cantilever 
portion would be built by overhang, each successive 
bay being added and braced together vertically and 
horizontally with the permanent bracing as the work 
proceeds. Experience has amply proved that few 
contingencies attach to this mode of erection. One 
of the most recent examples is Mr. Shaler Smith's 


fine Minnehaha Bridge across the Mississippi, 
having a centre span of 324 ft., erected by over- 


hang, and two side spans of 270ft. with girders 
30ft. deep. No temporary works were used for 
the central span, but in arches of course, heavy and 
costly back ties have to be provided, and the dif- 
ficulties in joining up the overhanging halves were 
found in the instance of the St. Louis and the 
Douro bridges to be not inconsiderable. In the 
Forth Bridge these would not arise, and the details 
of the operations are of the simplest character. 

As regards material nothing but the highest 
quality of Bessemer or Siemens steel as used for 
rivetted work in shipbuilding will be employed, and 
the strain will be limited to 6} tons per square inch. 
It has already been stated that the continuous girder 
bridge proved on investigation to be the cheapest 
type of construction for the Forth Bridge, and there- 
fore it may be said that the whole of the desiderata 
are attained in that design. Of course the details 
are subject to modifications as the borings and other 
preliminary works are still far from complete, and 
as already stated certain modifications suggested by 
Mr. Barlow and Mr. Harrison have been accepted by 
all parties. The matured design will, however, not 
differ in any essential point from that now illus- 
trated. It will undoubtedly be a relief to engineers, 
contractors, and railway companies alike to be finally 
quit of the suspension principle, and to have to deal 
only with the well-tried girder system, Experience 
has proved that whatever previous calculation may 
indicate, the amount of vibration pertaining to the 
suspension system is in practice always excessive, 


The antecedents of the latter type are not encou- 
raging. Thus the gatekeeper of the Menai Suspen. 
sion Bridge stated that during the storm of January 
23, 1836, the undulatory motion of the platform at 
a point midway between the centre and the pier was 
no less than 16 ft. In contrast with this it may be 
mentioned that the maximum movement of the 
Britannia tubes during the heaviest gales as observed 
| by Mr. Edwin Clark was only fin. Whereas, as in 
| the case of the Niagara Bridge, the only railway 
suspension bridge in the world, although stiffening 
girders, inclined ties, and other arrangements are in- 
troduced to mitigate oscillation and wave motion, it 
is found that the combination is too lively to permit 
of the transit of high-speed traffic. A load limited to 
a single train, and a speed limited to a walking pace, 
necessitate a very different structure to a test load of 
3500 tons and a working speed of a Scotch express, 
especially when one structure crosses a sheltered 
inland gap and the other an exposed estuary. It 
will not fail to be observed by practical erectors 
that the girder bridge is made good by lateral 
bracing piece by piece as the work proceeds, whilst 
a suspension bridge would be swaying about in an 
imperfectly secure condition until the whole structure 
was complete. (freat responsibility and anxiety 
must attach to the engineers and contractors of this 
gigantic work however carried out, and we feel sure 
that engineers generally, both in this country and 
abroad, will join with us in hoping that a great 
success may be achieved. 

We give on page 476, for purpose of comparison, 
diagrams of the original and amended designs for 
the Forth Bridge, and o fthe principal large bridges 
at present in existence on both sides of the Atlantic. 





| THE PROPOSED ELECTRIC RAILWAY 





AT PARIS. 

| Asin all other important cities, the problem of 
}increasing the facilities for public circulation in 
| Paris is becoming yearly of more pressing import- 
| ance, and its practical solution now being sought in 
various directions, is a question of the immediate 
future. The statistical service recently organised 
by the Administration des Ponts et Chaussées, with 
|the object of investigating the effect of traffic on 
various systems of paving, has placed on record 
some curious facts bearing on this subject, and has 
tabulated some figures which might well be regarded 
as exaggerated, if they had not been frequently and 
carefully corroborated. ‘Thus, for examp.e, it has 
been shown that on an average more than one 
hundred thousand vehicles traverse the Rue Mont- 
martre every day. 

For a long while, in view of the ever-increasing 
trallic, French engineers have been considering the 
necessity of creating new means of transport t» 
relieve the pressure on the public streets, An 
underground railway which has proved so successful 
in London is considered out of the question for 
Paris. Such a scheme would meet with alm« 
insurmountable practical difficulties; there would be 
enormous financial difficulties on account of t 
| value of property to be sacrificed, and there weuld 

be endless technical difficulties on account of the 

interference with the services of sewers, 

| water, and telegraphs, whose réscau.r make a net- 
| work below the street level. ‘Tunnels could not he 
| driven below the houses in Paris at any depth suit- 
able for public convenience, the depths of basemen! 
}and foundations being too great, and the safety of 
too much valuable property would be jeopardised. 

| Finally there appears to be a deep-rooted prejudice 
among the Parisians against travelling beneath the 
Any means of 





pa, 





| streets instead of on the surface. 
transit on the ground level appears impracticable. 
|} On almost all useful routes, tramway lines Lave 
| been established, and the frequency, commodious- 
|ness, and speed of the vehicles have helped to a 
|small extent in relieving the traffic, but on some ot 
the principal routes tramways cannot be laid down. 

There remains then the construction of a railway 
system on viaducts, analogous to the elevated rail- 
roads of New York, a system which works admir- 
ably in that city, although its establishment has 
resulted in the depreciation of much property, 
owing to the fact of the line running in front and at 
about the first floor level, of many houses, In] aris 
it would appear that many wide avenues and 
boulevards are well adapted for the construction of 
elevated viaducts, although the question of disfigurt- 
ment is one that will necessarily be warmly dis- 
puted, and the use of steam as & motor would, it is 
considered, be very strongly objected to, so that 
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electricity is looked to as a promising substitute. A 
very completely worked-out scheme for an elevated 
boulevard railway is exhibited at the Palais de 
Industrie, by M. Chretien, a French engineer, 
whose name is closely associated with the trans- 
mission of power by electricity. The exhibit consists 
of a series of plans and models, accompanied by an 
explanatory pamphlet. ; 

‘The project comprises the establishment of a main 
line 14,660 ft. long, running from the Madelaine to 
the Bastille, with two branches, one from the Place 
de la République to the Place du Tréne, about 3200 

ards, and the second a little longer, following 
the Boulevard Haussmann and the Avenue Fried- 
land as far as the Arc de Triomphe de I’Etoile. 
There is no doubt that the establishment of the 
main line would be very much objected to on 
esthetic grounds, and that the Municipal Council 
would object strongly and perhaps definitely to the 
line, which would cut the Opera facade in two, 
viewed from the Avenue de l’'Opera. On the other 
hand, the junction of the Boulevard Haussmann and 
the Boulevard Montmartre does not appear likely to 
be effected soon, although the announcement has 
been frequently made during the past ten years that 
it was going to be finished without delay. It is 
therefore considered probable that if M. Chretien’s 
scheme be taken into consideration, the Boulevard 
Voltaire, which will be the first completed, will be 
adopted for constructing a preliminary line, on 
which experience could be obtained prior to making 
extensions. It seems evident that excepting from the 
point of view of public necessity such a railway has 
no redeeming feature, and it is a question how far 
the beauty of the city should be sacrificed to public 
convenience, and vice versd, the solution of which 
should settle the establishment of the boulevard lines. 

The first réseau of M. Chretien’s proposed system 
(see page 477) would include four terminal stations, 
at the Arc de Triomphe de ]’Etoile, at the Madelaine, 
the Bastille, and the Barriére du Tréne, as well as two 
branch stations, at the Carrefour Drouot and at the 
Place de la République. Intermediate stations would 
be placed along the line at intervals of about 400 
yards, so that a passenger should not have more than 
200 yards to reach any station. The viaduct would 
be about 20ft. on an average above the ground, 
and be formed of a longitudinal girder and two side 
girders, connected by iron floor plates carrying two 
lines, separated by the middle longitudinal lattice 
girder just referred to. M. Chretien’s plans do 
not indicate any addition of parapets or protection 
on the outer sides, an omission which would pro- 
bably have to be made good if the scheme were 
adopted. The width of gauge would be 4 ft, and 
the total width of the structure would not ex- 
ceed 15 ft., a comparatively small proportion to 
the total width of the boulevards, The viaduct 
would be carried by a range of columns 130 ft. to 
160 ft. apart, and surrounded with refuges similar 
to those now existing. By this arrangement the 
width of the street would not be seriously interfered 
with, the structure would not cut off a great 
amount of light, and as an advantage of some value 
it would form a continuous shelter in wet weather. 

We need not follow M. Chretien through the 
very detailed description given in his pamphlet of 
the station arrangements. An idea of their general 
construction will be seen in the examples we have 
selected for illustration (see page 477), and from 
these it will be seen that the designs suggested 
leave little to be desired from a decorative point of 
view, while ample accommodation is provided for a 
large stream of passengers. As an alternative for 
stairways, hoists worked by electricity are sug- 
gested. The vehicles proposed are something like 
the present tramcars, 26 ft. long and 5 ft. wide, 
with doors opening and closing automatically on the 
arrival at and departure from each station. Each 
vehicle would contain fifty passengers and carry its 
own electric motor. 

The stations furnishing power would be located as 
follows: 

1. For the Madelaine-Bastille line, at the Carre- 
four Drouot and opposite the Cirque d’Hiver. 

2. For the Boulevard Haussmann line at the Carre- 
four Drouot and on the Avenue Friedland. 

3. For the Boulevard Voltaire line, near the 
Place Voltaire, and almost in the middle of the 
Parcour. 

4. At the Carrefour Drouot 
Friedland, 

At the Carrefour Drouot and the Avenue Fried- 
land the cost of land is too high to be occupied by 
the power stations, which will, therefore, be placed 


and the Avenue 





underground ; elsewhere these stations will be 
placed on the ground level. M. Chretien estimates 
that the power necessary will be 75 horse power per 
station, except at the Carrefour Drouot, where 
100 horse power would be required for working the 
line, It would, however, be probably found advis. 
able to establish the means for supplying a much 
greater amount of power for distribution in the 
locality for the purposes of light and force, 

Such is briefly the project proposed; we may now 
consider the arrangements proposed for working 
the line. We have already said that the stations 
would be placed about 400 yards apart. If a speed 
of 15 miles an hour be assumed, trains would 
require about one minute to run from station to 
station, and if the trains succeeded each other at 
intervals of one minute, there would never be more 
than one train on a section at the same time. 
The line could thus be divided into sections 
insulated electrically from each other. A stop of 
30 seconds at each station would be ample, as is 
proved by experience gained on metropolitan rail- 
ways in other cities. Under these conditions the 
course from the Madelaine to the Bastille would be 
made in 17 or 18 minutes, or half the time now 
taken by the omnibus service; and as there would 
be 14 stations between the Madelaine and Bastille, 
13 vehicles running in each direction would suffice, 
against the 45 omnibuses, which do not suffice for 
the present traffic; these omnibuses, it may be 
mentioned, contain 40 passengers, while the rail- 
way cars would each contain 50, The prices charged 
would be uniform irrespective of distance, and the 
tickets would be sold in advance ; the cost of work- 
ing would thus be diminished, and the passengers 
would be spared much trouble. M. Chretien esti- 
mates that the cost of transporting a vehicle from 
the Madelaine to the Bastille would be 15 centimes 
for motive power, maintenance, and general 
expenses, In addition, the cost of two conductors 
would be 25 centimes, bringing the whole expense 
per journey to 4d, Four passengers at ld. each 
would therefore cover the running cost. The 
estimate for the line from the Madelaine to the 
Bastille is 8,000,000 francs or 320,000/. Interest 
at 5 percent. on this outlay would be 16,000/., and 
if a further sum of 32,000/. be allowed for working, 
maintenance, and general expenses, a gross revenue 
of 48,000/. a year must be raised to make the line 
profitable. Now if it be admitted that the 26 cars 
on the Madelaine-Bastille line could make three 
trips per hour, that the service lasted 20 hours a 
day, and if these vehicles ran full, there would be 
carried 26X3x50xX20=78,000 passengers daily. 
It is not likely they would always run full, but 
on the other hand, the short-distance passengers 
would make up the quantity. On this basis about 
30,000,000 of people would be carried annually, and 
assuming a fixed price of one penny, the total 
receipts per annum would be 125,000/. ‘This revenue 
would be probably increased by the transport of 
parcels, and toa limited extent of goods. If sucha 
result be obtained a surplus (supposing the estimate 
of expenditure were correct) of 77,000/. a year 
would be obtained, but only a comparatively small 
proportion of it would be available for dividends 
or sinking fund, since the Municipality would 
undoubtedly lay claim to a large annual payment ; 
on the other hand the revenue could be raised 50 per 
cent., by charging 14d. instead of ld. for each 
passenger. 

We have summarised M. Chretien’s project 
almost without any comment of our own. To 
criticise it closely more detailed information than is 
available would be necessary, but it is evident that 
the estimates of cost for working must be based on 
very slender and insufficient data, and may easily be 
exceeded twofold or threefold. M. Chretien’s pro- 
position must be considered, we imagine, as wholly 
tentative, the first step towards a new application 
of practical science, which will doubtless be 
followed up rapidly and with more or less of success, 
He has explained his project both by the drawings 
at the Exhibition and by his pamphlet in sucha 
way as to be easily understood by the public, whose 
opinion, if it be favourable, will readily make itself 
heard, That it will be favourable we think there 
is little doubt, and we may look to see shortly an 
experimental railway in Paris worked by electricity, 








Krupp’s Revotvine Gun.—lt is reported that Messrs. 
Krupp and Co. are bringing out a new revolving cannon 
for the German Navy. It is intended as a defence against 
torpedo boats, and is shortly to be tested for this purpose, 
in competition with the Nordenfeldt gun. 
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Portland Cement for Users. By Henry Farsa, C.E- 

London : Crosby Lockwood and Co. 

ALTHOUGH Portland cement is a material in universal 
use in some classes of works it cannot be said that 
it is thoroughly understood. It displays at times 
unaccountable vagaries of conduct, and is always a 
source of anxiety to the conscientious clerk of 
works, and those who are responsible for its use. 
As an assistance to persons whose business it is 
to select and manipulate the article of which he 
treats, Mr. Faija publishes in this little volume the 
results of experiments made in his own testing 
room and elsewhere. He divides the usual methods 
of testing cement into two classes, the problematical 
and the absolute. In the former he places the con- 
sideration of its weight per striked bushel, its 
specific gravity, its colour and its fineness, and in 
the latter its tensile strength, its quickness of setting 
and its behaviour when made into pats; to most of 
these tests he gives a separate chapter. 

The weight and specific gravity he considers 
afford indications of little value except to the manu- 
facturer who is constantly using the same materials ; 
to such the weight is a rough measure of the degree 
of calcination, but even this rule is liable to be 
upset by variations in the grinding, the finest cement 
occupying the greatest space. Fineness, however, 
especially when considered with reference to weight, 
is a more reliable criterion, as it is representative of 
the covering power of the cement. In connexion 
with this a curious fact is noted, that in sifting 
cement, no matter with what meshed sieve, that 
which is retained in the sieve has practically no 
setting power until it has been returned to the mill 
and ground, from which it would appear cement to 
be effective must be ground to an impalpable powder 
and that all granulation is inert. The absolute tests 
are made after the material has been gauged and 
set. Our author states that the time occupied in 
attaining the condition known as ‘‘ set” is a very 
important indication, and that therefore it is neces- 
sary to agree upon a strict definition of the term. 
According to his practice it has nothing to do with the 
hardness of the sample, but represents that stage in 
the chemical action set up by the addition of the 
water at which the cement, after heating, has 
returned to its normal temperature. After the 
cement has been made into pats and the setting 
has taken place, its liability to contraction and 
expansion may be learned by watching the edges 
for cracks, blowing, or alterations of form. It is, 
however, after all the tensile strength that the 
author appears to attach the greatest importance. 
He enumerates the various forms of briquettes that 
have been employed, and gives drawings of the 
moulds and machine that he has found to produce 
the most trustworthy results. In addition he fur- 
nishes his readers with a large number of tables 
embodying the results of numerous tests, partly by 
himself, and partly by others, of many varieties of 
cements. By the aid of the figures given and of the 
many practical hints scattered through the book, a 
user may judge for himself of the character of a 
given sample, and the purposes for which it is 
applicable, and may post himself in the latest infor- 
mation on a dry and dusty subject. 


CASING TELEGRAPH WIRES. 

THE recent progress in electric lighting has given 
a new importance to the manufacture of special 
electric conductors, which may be ranked with 
some others, such as the making of carbons, as 
new and great industries. The ever-increasing use 
of high tension currents, involves the necessity of 
carefully insulated conductors. Hitherto rubber or 
gutta-percha has been most largely employed, with 
the result that in a lighting installation, the cost of 
connecting wires forms a large percentage of the 
total expense, For some years, however, the attention 











of electrical engineers has been turned to the pro- 
duction of conductors cheaply and efficiently insu- 
lated, and one of the results of this investigation has 
been the lead enclosed wires of MM, Berthould, 
Borel and Co., shown at the Paris Electrical Exhi- 
bition, and which we will briefly describe. 
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TANK LOCOMOTIVE FOR LOCAL RAILWAYS, 29.55 In. GAUGE. 


eS 
CONSTRUCTED BY THE SOCIETE DE ST. LEONARD, LIEGE, BELGIUM. 
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conductor is formed of one or several copper| 2, and 3 show the general arrangement and details of 
covered with several thicknesses of cotton wrapped | the machine employed at Cortaillod. A lead ingot 
in opposite directions ; that is to say, if the first | is compressed by a hydraulic cylinder, formed into 
covering is rolled from left to right, the second|a tube and drawn over the wire coated with 
will be from right to left, and so on ; in this manner | the cotton and paraffin as already described. ‘The 
the spaces between the wires are well closed. | lead ingot is placed in the chamber P, which it fills 
This first operation is effected by means of a special | completely ; it has an axial hole equal in diameter 
machine, The covered wire thus obtained, is rolled | to the exterior diameter of the tube G. The piston 
F is forced upwards by the hydraulic press placed 
below the apparatus; its diameter is equal to that 
of the hole in the ingot. The tube G is connected 
firmly to the piston F by the crosspieces S. At its 
lower end is a conical piece (Fig. 2) which deter- 
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on a reel and plunged into a bath containing a 
melted insulating material, which is generally a) 
mixture of paraffin and colophane, kept at a tem-/ mines the interior diameter of the envelope. The 
perature of 392 deg. Fahr., in order to remove the | tube G, which receives the conductor, is surmounted 
moisture from the cotton, and to make it penetrate| by the recipient A, in which is a bath of melted 
the structure of the latter to improve the insulation. | insulating material, which is allowed to enter freely 
The wire or wires thus protected are then encased | the interior of the tube by means of the opening h. 
in lead, a process frequently adopted before, espe-|The stopper i serves solely for emptying the 
cially to protect cables covered with gutta-percha| recipient when the operation is stopped. The 
from the destructive action of the air. ‘The process | vessel Bis filled with hot oil supplied by the conduit 
of manufacture is however entirely original. Figs.1,'«. This hot oil maintains the temperature of the 














insulating material and preserves it in a liquid con- 
dition. From the recipient B it flows into the 
envelope E by the tube c, and thus heats the lead 
chamber, flowing off by the opening e. The chambers 
Cand D are filled with coke dust, or with some 
other bad conductor of heat. The process of 
manufacture will be easily understood. The wire 
covered with cotton and rolled on its reel is plunged 
into the bath of paraffin and colophane; it is then 
slowly unrolled and passes into the tube G, where 
it receives a second charge of melted insulating com- 
pound. The piston F forced upwards compresses 
the lead cylinder, which can escape only through the 
narrow annular space between the exterior part of 
the tube G and the diameter of the hole which the 
piston traverses, It is then drawn into a tube which 
exactly covers the cable. The apparatus is so 
arranged that the speed with which the cable is 
unrolled is equal to the speed with which the drawn 
lead flows from the compression chamber. The 
finished product passes over the small pulley Rk, 
and is then rolled upon drums. 





The lead is heated, as described, to facilitate the 
operation of drawing. Experiment showed that, 
when cold, it required a pressure of nearly 57,000 lb. 
per square inch, but that when raised to a tempera- 
ture of 250 deg. Fahr. it required only from 20,0001b. 
to 40,000lb. according to the thickness of tube 
produced. To facilitate placing the lead cylinder 
in the compression chamber, and changing the 
matrices required for different kinds of cable, the 
piston F can turn on the bearings T so as to 
be placed horizontally on a bracket as indicated in 
the section by dotted lines. To replace the piston 
a small winch is used, fixed to the apparatus. 

The conductors thus completed can only be used 
in the air. If it is intended to place them in the 
ground, certain precautions have to be taken to 
protect the lead from deterioration, and also to 
secure it from the attacks of certain boring insects. 
For underground work the cable, made as above 
described, is enclosed in a second casing of lead, 
and tar is forced in the space between the two. 

The speed with which this nature of conductor 
can be made varies with the type; for example, a 
cable with three wires .5 mm. diameter within a 
lead envelope 4 mm. (.16 ir.) exterior diameter, is 
completed at a speed of 50 ft. a minute in regular 
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working, though a maximum of nearly 150 ft. can 
be made. At the Cortaillod works one machine is 
in operation, and two are being constructed; at 
Paris there are two machines in operation. After 
the close of the Exhibition at the Palais de l’Indus- 
trie the machine now there will go to the Paris 
works. The perspective view we publish shows the 
general arrangement of the machiae, with its plat- 
form, from which the whole series of operations can 
be watched, with the reel on which the cotton- 
covered cable is rolled, and the three-cylinder pumps 
(Demange and Satsu type) which work the com- 
pressor. The pumps are driven by a small 4 horse 
power engine, 2} horse power being sufficient for 
the operation of drawing the lead tube. 

MM. Berthould, Borel and Co., make seventeen 
different types of cable for telegraphic, telephonic, 
bell, and lighting purposes. They only differ in the 
diameter of the conductor and the thickness of 
insulating material. They are all protected in the 
same manner by an outer tube of lead separated 
from the inner by a thickness of tar. The cables 
for bellwork, however, are not enclosed in the 
outer casing. In the first series the inner lead tube 
has a standard thickness of .0295 in., the outer tube 
is .04 in., but these thicknesses can be varied at will. 
The length of cable produced in one piece is limited 
only by the size of the compression chamber of 
the machine. Where joints are required they can be 
very easily made; the ends of the wires are bared, 
then joined and covered with cotton, which is satu- 
rated with insulating material. A thin piece of lead 
is then wrapped around and soldered along its edge 
and at the ends to the enclosing tubes. 

The following is the classification of sections made 
by this process (see diagrams on preceding page) : 


No. 1. Telegraph conductor, 7 cables of 7 wires eachof .5 mm. 
No, 2. ” ® 3 “s 7 % ) 
No. 3. " a 1 * 7 5 
No. 4, " pa 7 single an 
No. 5. S ws 9 , 
No. 6, sa , « wv 
No. 7, Telephonic 2 , 
No. 8. pm _ 6 ” s « 
No. 9, . 2 oe ‘ ws 
No. 10, re ie 14 lines of 3 ‘is a 
No. 11. mn " S 3 5 ow 
No, 12. jm * * 3 ” 5 
No. 13, Lighting cable 7 strands 1.14 
No. 14. ; 37 1.14 
No. 1b. 12 ; 1.14 
No. 1 5.12 


6. . 

. 17. Bellwork line 1 conductor 

The prices of these conductors vary from about 
10/. a mile from the last-named section to seventeen 
times that sum for a cable like No. 14. The dia- 
grams on page 481 show the arrangement of all the 
above-named sections, 

In terminating this article we may make a few 
remarks on the properties of this class of conduc- 
tors. The insulating material employed is more 
verfect than either rubber or gutta-percha, an insu- 
fation of over 30,000 meghoms per kilometre being 
easily obtained at an ordinary temperature. As to 
the electro-statical capacity it is about half that 
of cables insulated with gutta-percha, a great advan- 
tage for long lines. The process of manufacture 
proves that it can sustain a high temperature with- 
out damage, so that it can be laid with safety under 
tropical suns. All these facts, combined with the 
comparative cheapness of the conductor, will, we 
think, assure for MM. Berthould, Borel, and Co. a 
large demand for their speciality. At the Palais de 
l’Industrie about 17,000 yards of their cables are 
utilised for the transmission of force and of light. 
A cable with a number of conductors, connects, 
through the sewers, the Ministére des Postes et 
Telegraphes with the Exhibition. ‘The General 
Telephone Company has also some miles of cable 
with fourteen conductors laid in the Paris sewers. 








NARROW GAUGE TRAMWAY 
LOCOMOTIVE. 

Tue tramway locomotive of which we publish en- 
gravings on pages 480 and 481 is one of a type 
which has been designed by the Société de St. Leo- 
nard, of Liége, Belgium, of whose works M. O. Bihet 
is the engineer and managing director. A number of 
engines of the pattern illustrated have already been 
ordered for two Italian lines, namely, the Bari-Barletta 
line of the Société Générale des Tramways, and Biella- 
Cossato line of the Société des Chemine de Fer Econo- 
miques; these lines are of a heavy character, the 
maximum gradients being 30 per 1000 or 1 in 334, and 
there being numerous curves with a radius of but 60 
metres (196 ft. 10} in.). The gauge of the lines is 0.75 
metre (29.53 in.), and the work to be done consists in 
drawing trains of 45 tons weight (exclusive of the engine) 
at a mean speed of 25 kilometres (15} miles) per hour. 
The engines have to use as fuel either good English 





coal or briquettes, while for the feed, rain water only will 
be used. These conditions, combined with the fact that 
the nature of the water supply has rendered it necessary 
that the supply should be taken at points somewhat 
inconvenient for the traffic, have led to the adoption of 
capacious tanks, large heating surfaces, and boilers of a 
relatively larger capacity than usual, In view of the 
narrowness of the gauge also the centre of gravity has 
been kept very low and the total width of the engines 
over all has been limited to 2 metres (6 ft. 6} in.). 

Referring to our engravings, it will be seen that the 
engine shown is eight-wheeled, three pairs of wheels 
being coupled, and having their axles under the barrel 
of the boiler, while the uncoupled axle at the trailing 
end is fitted with radial axle boxes. The coupled wheels 
are 2 ft. 74 in., and the trailing wheels 2 ft. 1.6 in. in 
diameter, while the total wheel base is 12 ft. 5.6 in., the 
rigid wheel base of the group of coupled wheels being 
6 ft. 10.6 in. 

The cylinders, which are outside, are 11 in. in diameter 
with 1 ft. 33 in. stroke, so that the traction force amounts 
to 11? X15.75 

31.5 
sure per square inch on the pistons. The cylinders are 
fixed at a distance apart of 5 ft. 4} in. from centre to 
centre, and the length of the connecting rods is 3 ft. 7.2 in. 
The valve motion is of the Walschaert type so largely 
used on the Continent. 

It will be noticed from our plan and transverse section 
that all the axles have the bearings outside the wheels, 
the driving and coupling being effected by outside cranks. 
The springs are all arranged outside the frames, com- 
pensating beams being introduced between the springs of 
the second and third pairs of coupled wheels. To accom- 
modate the radial axles of the trailing wheels the frames, 
instead of being made parallel throughout, are set out- 
wards near the line of the front of the firebox, they being 
at a greater distance apart at the rear than at the front 
of the engine. 

A noticeable feature in the engine is the extensive use 
of phosphor-bronze, not only for bearings, but also for 
other details usually made of iron or steel. Thus the 
expansion links, crossheads, pistons, and piston rods 
(each piston being in one piece with its rod) and valve 
spindles are all of phosphor-bronze, the application of 
this material to these purposes having originated with 
the makers of the engine. The additional cost inyolved 
by the use of the phosphor-bronze in place of iron is to 
some extent compensated by the reduction in machine 
work and hand labour, while on the other hand in the 
case of repairs and renewals the owners of the engines 
can get a good price for the old material. Altogether the 
use of phosphor-bronze in this way is of much interest. 

The principal dimensions of the boiler of the engine 
we illustrate are : 


= 60.5 lb. for each pound of effective pres- 


ft. in. 

Diameter of the barrel 2 99 
Length - oes as 10 2 

- of firebox casing... ese = 3 3.4 

Width in a one one 3114 

Thickness of shell plates vi in 0 0.43 


Width of inside firebox (maximum) 2 
- 99 (miaimum) 2 
Height of firebox above grate (maxi- ft. in. 
mum) ose eee , ; ane 3 
Height of firebox above grate (mini- 
mum) oe eee ose ese 





Length of grate 

Width ; ese 

Number of tubes ess hes 86 

Diameter ,, outside : 0 1.61 

Length between tube plates 10 2 

Thickness _,, as eee eve “ 0 0.08 

Diameter of chimney (maximum) " 1 325 
a * (minimum) eee 0 11.1 

Height . above rails 10 6 


Volume of water in boiler with water 
level 4in. above firebox crown 


48.7 cub. ft. 
Working pressure of steam 


132 Ib. sq. in 


sq. ft. 

Heating surface : Tubes ... nie 369 
Firebox 37.7 
Total... eve 406.7 


- 


Firegrate area ‘ ave eee site 87 

The fuel bunkers carry 16 ewt. of coal, and the tanks 
contain 419 gallons. When empty the engine weighs 
13 tons 16} cwt., of which 11 tons 5} cwt. rests on the 
coupled wheels; while in working order the weight is 
184 tons, of which 15 tons are carried on the coupled 
wheels, Taking the adhesion at one-eighth the load on 
the coupled wheels the engine we illustrate is calculated 
by the makers to be capable of hauling the following 
loads on the various gradients named : 

Loads hauled. 


tons. 

Ona level... san ate 456 
On incline of 5 per 1000=1in 200 209 
ie 10 ,, 1000=1 ,, 100 133 

“ 15 ,, 1000=1,, 663 ... 95 

99 20 ,, 1000=1,, 50 an 72 

a 25 , 1000=1,, 40... 57 

99 30 ,, 1000=1,, 33} 46} 


Altogether the engine is an interesting example of a 
type specially designed to do heavy work ona narrow 
gauge line. 





BESSEMER PLANT. 
On Bessemer Steel Plant, with Special Reference to the 
Erimus Works.* 
By Mr. C. J. CopELAND, of Barrow-in-Furness, 

Tue steel-making plant at the Erimus Works, Middles- 
brough, designed by Mr. Godfrey, -has perhaps a special 
interest as affording an example of the conversion of iron 
works into steel works. The Erimus Works were orizi- 
nally designed for the Danks process, and the steel plant 
has been necessarily introduced in a comparatively limited 
space. 

The cupola stage, and the cupolas for melting the pig 
iron, remain as they were, and the wall of the new con. 
verter house leaves them outside the building. The eleya- 
tion of these cupolas, as constructed for the Danks process, 
not being sufficient to run the metal direct into the con- 
verter, it is run into a receiver, and from thence tapped into 
the ladle M on the table of the hydraulic lift C, Fig. 1, 
page 484. This lift bas a ram 14 in. in diameter and 
21ft. Gin. stroke. The table is made sufficiently strong 
for a locomotive to run over it, when it is at the ground 
level. The lift is worked by an ordinary slide valve, levers 
for which are placed both on the platform and floor level ; 
and there is a knock-off arrangement at the top and bottom 
of the stroke. There are two guide pillars, which are also 
used for supporting the platform. 

The metal ladles M have a capacity of six tons, with an 
ample allowance for slag, and being made to tap have no 
tipping gear attached tothem. ‘They are supported on the 
carriage by an angle-iron belt, and are easily removed for 
relining and repairs. The metal runner E is suspended in 
a movable sling at the outer end, and supported on wheels 
at the back ; it is easily adjusted to the spout on the metal 
ladles and the mouths of the converters. 

The spiegel cupolas B are 4 ft. 4 in. in diameter inside 
the shell, and are placed on the platform one on each side of 
the lift. The spiegel is run into small ladles V, which are 
lifted by the hydraulic crane D, attached to the wall of the 
house; it is weighed, in the act of running from the 
cupolas, by one of Duckham’s patent machines suspended 
to the jib. ‘The metal in the ladles is then tipped into the 
ronner E. ‘The valve gear for the crane D is fixed on the 
platform. 

The converters, two in number, have wrought-iron shells, 
8 ft. in diameter outside, and } in. thick. The length from 
the centre of the-trunnion to the top of the nose is 8 ft. 8 in., 
and to the bottom, exclusive of blast box, 5 ft. 10 in. The 
shells are carried by a strong cast-iron belt, 3 ft. deep. a 
portion of which is used for conveying the blast. The 
trunnions are 19 in. in diameter, and are cast on the belt, 
which is made in segments, and fixed to the converter 
between strong angle-iron rings, so that it can be removed 
witbout damaging the shell of the converter. 

A special feature of the converter is the cast-iron hood 
fixed on the back above the belt, to foria a tapping hole. 
By this means, should any difficulty arise from the metal 
taking up phosphorus from the slag, when it is being 
poured in the ordinary way, it can be tapped out, with the 
converter in an horizontal position, from beneath the slag, 
as shown in Fig. 3. 

The converters are carried on cast-iron standards, the 
bases of which are on the floor level, 15 ft. 6in. from the 
centre of the trunnions. These standards are tied to 
the walls of the house, and secured together by the plat- 
form girders. The tipping gear is carried on brackets 
attached to the outer standards, and consists of movable 
horizontal hydraulic cylinders, on which are fixed cast-stcel 
racks, working in steel pinions keyed on the trunnions. 
The piston rods are of Siemens steel, and are bored out so 
as to conduct the pressure to each side of the pistons. The 
outer ends of the rods are secured to the standards, and the 
cylinders have sufficient traverse to turn the converters 
three-fourths of a revolution. 

Hand cranes G are fixed on each side of the platform for 
lifting the blast-box covers, &c., and jack rams are pro- 
vided for changing the bottoms. 

The centre casting crane has a ram 2 ft. diameter and 
36 ft. long, the working stroke being 19 ft. The extreme 
radius of the ladle is 17 ft., with a traverse inwards of 
18 in. The jib is turned, and the ladle traversed, by hand- 
gear; the centre casting having a steel pivot at the top, 
and being fitted with a ring of live rollers at the bottom. 
The great length of lift was arranged specially for the 
dephosphorising process, and the proposed operations with 
that process are indicated in Fig. 2, page 484. The crane 
is there shown at its extreme lift, transferring the desili- 
conised metal to the second converter ; which may be found 
necessary, if the operation cannot be completed in the 
ordinary way. 

The ingot cranes, two in number, are of the ordinary 
type, having rams 10in. and 16 in. in diameter, and a 
working radius of 18 ft., with a lift of 7ft.6in. The 
objection urged against this kind of crane is that the 
weight of the ram and jib are greater than the weight the 
crane will lift; but having regard to the great desideratum 
of all steel plant, namely simplicity, the author thinks that 
this objection may be desegarted. The jibs are fitted 
with the usual racking out gear, and the cranes are made 
for a lift of 5 tons. 

The low level of the Erimus Works necessitated special 
arrangements being made for draining the crane and 
hydraulic lift pits. This is accomplished as follows : The 
top supporting plates of the cranes are bedded in cement 
over the pits, so as to form an air tight joint ; 2 in. drain 
pipes are carried to the bottom of the pits, and a pipe from 
the blast main introduced at the top, so forcing the water 
up into the culverts provided for the surface drainage. 

The accumulator has a ram 2 ft. in diameter, witha 
stroke of 20 ft., and is weighted to give a pressure of 
600 lb. per square inch. The ballast box surrounds the 
cylinder, and is hung from a crosshead. The accumulator 


* Paper read before the Institution of Mechanical Engi- 
neers at Manchester. 
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is fitted with a relief valve, and has knock-off gear attached 
to it, for stopping the engines when the accumulator is at 
the top of its stroke. : 

The hydraulic pumping engines were supplied by Messrs. 
Davy Brothers. The steam cylinders are 18 in. in diameter 
and 30 in. stroke. The piston rods, which are of steel, 
pass through the back of the - to work the double- 
acting pumps, which are placed directly behind them. The 
pump pistons or buckets are 64 in. in diameter, and the 
rams at in. in diameter. The valves are placed at one side 

of the pump barrels, and are arranged for the delivery of 
water on both the in and out stroke of the pistons. 

The blowing engines, supplied by Messrs. Tannett Walker 
and Co., are of the vertical compound type, with steam cylin- 
ders 42 in. and 78 in. in diameter, and air cylinders 54 in. in 
diameter, with 5 ft. stroke. They were fully described by 
Mr. Walker in a recent paper read before the Institution 
of Civil Engineers. (Proceedings, vol, lxiii., p. 9). 

The blast and water pressure are led toa distributing 
box, over which there is a platform, on which is arranged. 
a series of levers for working the valves. The blast is 
carried to the lime infuser ina single 18 in. main ; although 
there are two blast valves on the distributing box, one for 
each converter. On the other side of the lime-infuser the 
main is divided into two 12 in. pipes, on each of which 
there is a sluice valve. To prevent the possibility of the 
converters peor her some up with these sluice valves shut, 
there is a small hydraulic cylinder fixed over each of them, 
the valves for working which are on the distributing box. 
The levers for working these valves have a crossbar attached 
to them, which comes in front of the blast-valve lever ; so 
that the act of opening the blast valve would work the 
hydraulic valve, should the attendant forget to do so. 

As the lime-infuser is perhaps somewhat of a novelty, 
the author has had a diagram of it prepared (see Fig. 4). It 
consists of a wrought-iron casing, 5 ft.in diameter and 
10 ft. high, placed on a cast-iron base or hopper. The 
charging door on the top is on a level with the converter 
platform, and there is also a blast connexion on the top for 
admitting the pressure when the infuser is charged. At 
the bottom of the hopper there is a cylinder containing a 
worm, which is driven by a small pair of engines, and this 
conveys the lime to the blast main. 

The blast for the cupolas is supplied by three of Root’s 
blowers, and the steam for the Bessemer plant comes from 
eight Lancashire boilers, by Mr. Joseph Adamson, 30 ft. 
long by 7 ft. diameter, with two 2 ft. 9 in. flues in each, 
and working at a pressure of 70 lb. per square inch. 

Having thus given a short description of the Erimus 
plant, the authoraow proposes to notice one or two of the 
recent systems which have been brought to a practical test 
in connexion with steel making. 

The first of these is Holley’s system of changing the 
converters without disturbing the belt or trunnions—a 
great advantage when basic linings are used which require 
frequent repair. It will be seen from Fig. 5, page 484, that 
it consists in lowering the converter out of the belt by 
means of an hydraulic lift, on which there is a bogie. 
The converter rests on this bogie, and is carried away upon 
it. The shell is secured to the belt by wrought-iron knees 
and cotters, which are slacked back when it is to be 
changed ; and there are also knees or lugs for supporting 
the converter on the bogie. This method of removing the 
converters obviates the necessity for an overhead crane, 
which, when made to lift a 10-ton converter, isa costly and 
often inconvenient appliance. 

Messrs. Thomas and Gilchrist propose to overcome the 
necessity for removing the converters by means of a special 
mixture for relining, which is thrown or poured round an 
iron shell or mould fixed inside the converter. This mould 
is made to collapse, so as to be easily removed when the 
lining is finished. 

Another invention which may be noticed, althongh not 
of such recent date as the above, is Cooper’s method of 
utilising the waste heat from the converters, where the 
direct process is not in use, and the pig iron has therefore 
to be remelted. On this method the flame from the mouth 
of the converter passes into a chamber filled with pipes ; 
and through these pipes the blast for the cupolas passes, 
the chamber being so arranged as to prevent the flame play- 
ing direct onthe pipes. The temperature of the blast is 
raised by this means to between 400 deg. and 500 deg. Fabr. 
At Messrs. Brown, Bayley, and Dixon’s Works, where this 
system is adopted, it has effected a saving of 25 per cent. 
in the quantity of coke used for melting the pig iron. 

Before closing this paper, the anthor would suggest the 
adoption of a marine type of boiler, as a means of effect- 
ing asaving, both in the space occupied and in economy of 
fuel. The author’s firm are now making such a boiler for 
the Barrow Steel Company, and on their recommendation 
Turner’s system has been adopted. This boiler, occupying 
a space of 9 ft. by 21 ft., has a grate surface of 324 square 
feet, and a total heating surface of 1275 square feet. A 
Lancashire boiler of the ordinary type, 30 ft. long by 7 ft. 
diameter, with two flues 2 ft. 9 in. in diameter, has a grate 
surface of, say, 40 square feet, and a heating surface of 
600 square feet only. The marine boiler thus has more 
than twice the heating surface at about one-third extra 
cost; and it is expected that it will effect a saving of at 
least 1 Ib. of coal per indicated horse power per hour. 


NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron warrant market 
was slightly depressed last Thursday, and the price again 
went below 50s. During the forenoon there were trans- 
actions at 50s. 34d. to 50s. 44d. cash, also at 50s. 6}d. to 
50s. 74d. one month, the close being buyers at 50s. 4d. cash 
and 50s. 7d. one month, and sellers wanting 1d. more per 
ton. In the afternoon business was done at 50s. 4d. down 
to 49s. 10d. cash, and at 50s. 7d. down to 50s. 14d. one 
month, and the market closed with prices nominally at 








was rather flat, and a good business was done at 50s. 3d. to 
50s. 1d. one month, and at 50s. 1d. to 49s. 9d. cash, and 
the close was buyers at 49s. 9d. cash and 50s. one month, 
and sellers very near. The market was steady in the 
afternoon, and a moderate amount of business was done at 
49s. 74d. up to 49s. 10d. cash, also at 493. 11d. up to 50s. 
one month, the market closing with buyers at 49s. 9d. cash 
and 50s. one month, and sellers asking 1d. more per ton. 
The market was dull on Monday forenoon, and only a very 
small amount of business was done; in the afternoon, how- 
ever, it firmed up to some extent on rumours of a strike 
having broken out at one of the Lanarkshire iron works. 
Business was reported during the forenoon at 49s. 9d. 
cash, also at 49s. 114d. to 50s. 1d. one month; and the 
close was buyers at 49s. 9d. cash to 50s. 1d. one month, 
and sellers wanting a penny more. There were trans- 
actions in the course of the afternoon at 49s. 10}d. to 
50s. 2d. cash, also at 50s. 1d. up to 50s. 5d. one month, 
and at the close there were sellers asking 50s, 2d. cash and 
50s. 6d. one month, and buyers offeriny 1d. per ton less. 
The warrant market was firm yesterday morning, and 
although the close was a turn weaker, still the final quota- 
tion showed an advance of 2d. over those of the previous 
day. A large amount of business was done in the course 
of the forenoon at from 50s. 6d. to 50s. 44d. and again to 
50s. 64d. cash, and from 50s. 9d. to 50s. 8d., and again up 
to 50s. 10d. one month, the market closing with buyers at 
50s. 6d. cash and 50s. 9d. one month, and sellers wanting 
a ld. more per ton. In the afternoon prices receded from 
50s. 5$d. to 50s. 3d. cash, and from 50s. 8}d. to 50s. 6d. 
one month, and the market closei at 50s. 4d. cash and 
50s. 7d. one month, rather buyers. The market was 
stronger to-day, and a good business was done. During 
the forenoon there were transactions at 50s. 4d. up to 
50s. 7d. cash, also at 50s. 8d. to 50s. 10d. one month, and 
at the close of the market there were sellers asking 503. 7d. 
cash and 50s. 10d. one month, and buyers offering 1d. 
per ton less. Business was done in the afternoon at 
50s. 64d. up to 50s. 10d. cash, also at 50s. 10}d. up to 
51s. 1d. one month, and the close was buyers at 50s. 9d. 
cash and 51s. one month, and sellers asking 1d. per ton 
higher. There is a very good business of a legitimate 
character being done, and a further advance in prices 
might confidently be expected if the warrants were in 
stronger hands ; they seem, however, in many cases to be 
very weakly held, and as heavy rates are being paid for 
carrying over there is naturally a desire to sellon the part 
of such holders. There is no change to report in the 
demand from abroad. Neither America nor the Continent 
is purchasing from us to any substantial extent; on the 
other hand, however, the home trade still continues to be 
very brisk. All indications seem to point to a good steady 
trade at about the present prices, for whilst the latent 
power of production would be called into play by increased 
demand, and, therefore, prevent any great rise in price, 
the amount of business actually doing, and the number of 
undertakings that are being brought out, are calculated as 
surely to prevent any considerable reduction in prices. 
The shipments of pig iron are going on steadily at an 
average of about 12,000 tons per week. Last week they 
amounted to 11,333 tons, and were sent chiefly to the 
United States, Germany, Italy, France, Belgium, Holland, 
and Spain and Portugal. The number of blast in actual 
operation is still 106, as compared with 119 at this time 
last year. At the end of last week the stock of pig iron in 
Messrs. Connal and Co.’s public warrant stores stood at 
610,378 tons, the increase over the week being only 
633 tons. 

New Tidal Basin at Dumbarton.—Messrs. Wm. Denny 
and Brothers, Dambarton, have contracted with Mr. James 
Young, Glasgow, to execute the work of excavating and 
pitching in connexion with the formation of a new tidal 
basin of great size, which they intend constructing for their 
own use at Castlegreen. The work is to be completed in 
eleven months. 


Awards of the Royal Scottish Society of Arts.—The 
Adjudication Committees of the Royal Scottish Society of 
Arts have made the following awards on account of 
communications made to that Society during the session 
1880-81: A Keith Medal, value ten sovereigns, to George 
J. Wishart, F.C.S., analytical chemist, for his paper on 
‘* The Recovery of Soda from the Spent Lye of the Paper- 
maker ;’’ a Reid and Auld Prize, value three sovereigns, to 
John S. Matheson, chronometer maker, for his ‘‘ Con- 
trivance for winding up Chronometers without Reversing 
their Suspension ;’’ a Hepburn Medal, value three sove- 
reigns, to Harry Booth, superintendent of the carriage 
building department, Tramway Company, for his ‘‘ Ar- 
rangement for Relieving the Strain on Horses in Starting 
a Car or other Vehicle ;’’ the Society’s Honorary Silver 
Medal to Alexander Frazer, optician, for his ‘‘ Description 
of a Novel Form of Thermometer ;’’ the same to Thomas 
Ivory, advocate, for his description of an ‘‘ Improved 
Patent Air-Heating Apparatus ;’’ the same to Dr. Steven- 
son Macadam, F.R.S.E., for his discourse on the ‘‘ Venti- 
lation of Public Sewers ;’’ the same to Alan Macdougall, 
F.R.S.E., M.LC.E., for his paper on ‘‘ Canadian Light 
Railways ;’’ the same to Robert Girdwood for his com- 
manication on the ‘‘ Patent Hearths of George Green and 
Sons, for Steam Boiler and other Furnaces.” 


Cunard Steamer ‘‘ Servia.’’—This magnificent screw 
steamship, after having had a new shaft fitted on board 
in place of the original one which was found to be faulty, 
proceeded, down the river yesterday, assisted by four 
powerful tugs, as well as her own engine power. The tide 
was a ‘‘ top spring,’’ but unfortunately the Servia was too 
late in starting from Glasgow, and by the time she reached 
Garvel Point, to the east of Greenock, the water in the 
river had fallen several feet. On rounding this intricate 








part of the river’s navigation the steamer ‘‘smelt the 











49s. 11d. cash and 50s. 2d. one month. Friday’s market! ground,’’ which at once prevented her answering her helm, 


and suddenly running out of the fairway she grounded on 
the north bank, the strong ebb subsequently canting her 
stern, and eventually leaving the large steamer lying right 
across the river. The services of the tugs were of course 
useless in preventing the steamer grounding; but her 
position was an easy one, and she was sure to float with 
the early tide this morning without damage ; indeed, she 
readily got off with the flood tide at about two o’clock this 
morning, and she is now moored at the Tail of the Bank 
off Greenock, where she is drawing about 23 ft. of water. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
large attendance on ’Change at Middlesbrough. Messrs. 
Connal and Co., the warrant storekeepers here, had a 
stock of 179,212 tons, which is a decrease, compared with 
the Tuesday in the previous week, of 1462 tons. In Glasgow 
they hold a stock of 610,781 tons. Telegraphic advices 
from Glasgow showed that the market there was firmer, 
and the Middlesbrough prices were advanced from 4ls. 64d. 
to 42s. per ton. Most makers in this district are well sold 
forward, and are not anxious to book orders for forward 
delivery at present prices. The chief causes of the im- 
proved state of trade are the very favourable returns of the 
Board of Trade, the great reduction in the Cleveland 
ironmasters’ stocks, and the active shipments at Middles- 
brough. 

The Make and Disposal of Pig Iron in Cleveland.— 
According to the Cleveland Ironmasters’ Association 
returns for last month, it appears that of the 166 blast 
furnaces in the North of England 116 are in operation, and 
Sir W. G. Armstrong and Co. are building a new furnace 
at Elswick-on-Tyne. During the month of October the 
total make of pig iron was 212,247 tons, 66,386 tons of 
which were hematite, spiegel, and basic pig iron. There 
were 83 blast furnaces engaged in making Cleveland pig 
iron, and 33 occupied in the production of hematite iron, 
&c. Makers’ stocks for the whole district now amount to 
139,710 tons, but their stores and those of the North- 
Eastern Company’s, and Messrs. Connal and Co’s, bring 
up the total stocks to 412,450 tons, which, however, is a 
decrease of 21,991 tons on the month of September. The 
shipments from the port of Middlesbrough amounted to 
84,472 tons during last month. 


The Manufactured Iron Trade.—In this important 
branch of industry there is greater activity than there 
has been for several years past. Throughout the North of 
England the whole of the works which are in operation are 
fully going, and at some places the orders cannot be 
executed sufficiently quick to meet the requirements of 
buyers. Prices are firmer, plates being quoted 61. 10s. per 
ton, and bars and angles 61. 

Engineering and Shipbuilding.—On the Tyne, Wear, 
and Tees there is continued activity in engineering and 
shipbuilding, and a large number of men are employed in 
these industries. At most of the establishments there is 
work in hand which will keep them fully occupied for 
several months. 

The Steel Trade.—Week by week this new industry 
seems to grow. ‘The total production of steel in the Cleve- 
land district is now very considerable, and in a little 
— it will be still larger. The several works are very 

usy. 

The Coal and Coke Trades.—All kinds of fuel are in 
request, and prices are firm with an upward tendency. 

The Wages Question.—The Cleveland miners are still 
discussing the proposed new sliding scale for the regulation 
of their wages. It is confidently anticipated that an 
amicable arrangement will soon be arrived at between the 
representatives of the mineowners and the miners, who are 
to meet soon. 








IRoN MINERALS IN FRANCE.—Lhe imports of iron 
minerals into France in the first five months of this year 
amounted to 474,802 tons. In this total the imports from 
Spain figured for 156,802 tons, and those from Algeria for 
120,095 tons. 





Smoke ABATEMENT ExHIBITION.—At the meeting of 
the committee held on Tuesday at 44, Berners-street, 
among the members present were Lord Harberton, Sir 
Frederick Pollock, Burt., Professor Chandler Roberts, 
F.R.S., Mr. J. Lowry Whittle, Sir Antonio Brady, F.G.S., 
Mr. Ernest Hart (chairman). It was announced that the 
Society of Arts had resolved to add to the other prizes a 
special medal to be given in the name of their Society, and 
Lord Alfred Churchill, President of the Society, was 
nominated to act with the committee. Professor Chandler 
Roberts reported that he had arranged for chemically 
testing the products of combustion during the courge 
of trials of grates and stoves. Several interesting exhibits 
had come in during the week, and it was reported by 
the honorary secretary (Mr. W. R. E. Coles) that 
the arrangements for completing the Exhibition were 
being pushed on as fast as practicable, and that the 
applications for space were in excess of the amount at 
present available, and that fresh room would, if possible, 
be made for certain exhibits of special interest which were 
still seeking admission. It was agreed that arrangements 
should be made with the School of Cookery for illustrating 
by lectures and practical demonstrations the use of some of 
the exhibits. Among the exhibits received during the past 
few days, some from France, Germany, and America were 
mentioned. Lectures by Professor Chandler Roberts and 
Captain Galton were arranged for, to be given during the 
Exhibition, and lectures by others were in negotiation, 
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BESSEMER PLANT AT THE ERIMUS WORKS, MIDDLESBROUGH. 
CONSTRUCTED FROM THE DESIGNS OF MR. GODFREY, ENGINEER, MIDDLESBROUGH. 
(For Description, see Page 482.) 
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DUNHAM’S SPRING 


BEAM HAMMER. 


CONSTRUCTED BY MESSRS. G, BOOTH AND CO., ENGINEERS, HALIFAX. 
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GRINDING MACHINE. 





CONSTRUCTED BY THE SAVILE-STREET FOUNDRY COMPANY, ENGINEERS, SHEFFIELD. 





Tis machine, illustrated above, is used extensively 
for grinding coal or slack preparatory to coking, and is 
manufactured by the Savile-street, Foundry, Sheffield. 
It is simple in construction, and designed especially for 
reducing large quantities of small coal as it comes from 
the screens to be used in the production of coke suitable 
for blast furnace or otber metallurgical operations. 

The advantages claimed by the makers of the machine 
are that in addition to the perfect grinding of the small 
coal, which cannot escape until reduced as desired, 
there is a thorough and complete mixing or amalgama- 
tion of the constituent parts of the coal, rendering the 
coke more uniform in its texture, and that the form of 
particles of the coal when reduced is more favourable 
to economical production than when the coalis ground 
in pans and runners. 

The machine we illustrate is especially adapted for 
reducing coal that is sufficiently free from dirt and other 
impurities as to enable it to be ground dry without the 
process of washing. Any degree of fineness can be 
obtained by a change in the delivery grates. These are 
all made of steel sect in cast-iron frames, and are arranged 
so as to be easily replaced. The cover of the machine 


(removed in the illustration) against which the material 
is reduced by action of the beater arms, is also of cast 
steel, as well as the beater arms and the boss in which 








ling the anvil block and hammer heads. The simplicity 


they are secured; the former are made in sections and 
can be easily renewed, and are carefully hardened. 
Two wrought-iron cover plates, with turned bolts, secure 
the beaters to the centre boss, which is boxed and 
keyed to the main shaft, of Swedish steel. 





DUNHAM’S SPRING BEAM HAMMER. 

WE annex illustrations of anew form of power hammer, 
which we believe will be very favourably received by 
manufacturers in this country. The arrangement is so 
simple as to be quiteclear from thedrawings. The anvil 
block is cast in one piece with the lower part of the 
frame, and at the back are the bearings, in which runs the 
shaft by which the hammer is actuated. At one end of 
this shaft is a flywheel, and on the other the driving 
pulley, while by means of a clutch connected to a foot 
lever that surrounds the anvil block,and kept held up 
by a coiled spring, the force of the blow can be varied at 
will and by the depression of the foot lever, from the 
maximum to mere contact. The connecting-rod takes 
hold of the end of a plate spring mounted on bearings at 
the top of the frame, the other end of this spring carry- 
ing the hammer-rod, which slides in guides in the frame. 
As will be seen, arrangements are made for easily chang- 


of the machine will be at once apparent, and judging 
from the long list of testimonials from some of the 
numerous users of the hammers in the United States, 
the experience gained on almost all varieties of work 
has been universally satisfactory. It is claimed that 
these hammers require a very low amount of power to 
drive, and that they take up but a small space and 
require but little foundation. Hitherto they have been 
made in six sizes ranging from a 20 |b. tup, working 
with a maximum speed of 400 strokes a minute, and 
requiring half a horse power, up to a 225 1b. tup, working 
at 175 strokes and using two horse power. Messrs. 
George Booth and Co., of Halifax, are the sole makers of 
these machines in this country. 








TRON PERMANENT WAY. 

At the meeting of the Institution of Civil Engineers, 
held on Tuesday, the 8th of November, Mr. Abernethy, 
F.R.S.E., President, in the chair, the paper read was on 
‘‘Tron Permanent Way,’’ by Mr. C. Wood, M. Inst. C.E. 

It was stated that, on the Continent, both longitudinal 
and transverse or cross iron sleepers had been in use for 
many years, there being about 1100 miles of the former, 
and 770 miles of the latter system. At numerous iron 
works abroad, complete plant existed for their manufac- 
ture, whilst at the stations along the lines stacks of iron 
sleepers were as con.mon as timber ones in this country. 
Of late the drain upon the forests had begun to tell upon 
the cost of wood sleepers, and the short duration of the 
timber, compared with that obtained in England, owing to 
the greater variation in the climate, largely accounted for 
the progress being made with wrought iron as a material 
for permanent way. The Prussian Government declared 
that, from an economical point of view alone, they were 
justified in making the change. 

The author then proceeded to describe the various systems 
of longitudinal wrought-iron permanent way employed 
since its introduction by Mr. W. H. Barlow, Past- 
President Inst. C.E., in 1849. For simplicity of design his 
system had never been surpassed; and as a bearer his 
rail was unequalled. It possessed, however, elements of 
weakness, which stopped its progress, but not until many 
hundreds of miles had been laid. Some of these sleepers 
survived in sidings in Eugland, and many miles were in 
use abroad after thirty years’ service. The Macdonnell 
system Jaid upon the Bristol and Exeter Railway, after 
twenty-eight years’ service, still carried the whole of the 
main line traffic. The sleeper was a continuous longitudinal 
bearer, upon which the rail was held down by bolts, 
contact being prevented by the interposition of a packing 
or liner of pine wood. There had always been a difficulty 
in preventing the sleepers from canting. The nuts caused 
trouble by working loose, and the bolt ends had to be 
burred over to hold the nuts tight. The wrought-iron 
plates had suffered considerable corrosion, and broke at 
the bolt holes and rail joints. Mr. Bridges Adams brought 
out his suspended girder rail about the same time, but the 
bolts and nuts could not be kept tight, and were difficult to 
get at, and the road was harsh to ride over, and liable to 
eant. From 1855, when Mr. Adams laid ‘his last trial 
length, up to 1878, no new wrought-iron permanent way 
had been tried in this country. 

On the Continent, however, particularly in Prussia and 
in Belgium, progress had been continuous. The first 
experimental length of longitudinal way was laid in 1865 
by Mr. Hartwich, upon the Prussian Rhenish Railway. 
In section it resembled the Vignoles rail, but with a deep 
web and a rather wide foot. This rested upon the ballast, 
and when first laid the preservation of the gauge was 
entirely dependent upon the ballast. It was soon found, 
however, that the line could not be maintained in order, 
and tie-bolts had to be employed. Even with this addi- 
tion the road was not satisfactory. Following Hartwich, 
Scheffler in 1866 adopted a tripartite system for the 
Brunswick Railway, but the rail was weak, and caused 
trouble by lifting and breaking. To meet the difficulty 
Mr. Daelen introduced 2 modification in 1868; but in 
both sections the cost was great, constant attention was 
required to retain the bolts fast, and there was difficulty in 
adapting them to curves. 

In 1867 Mr. Hilf laid a trial length of his longitudinal 
system upon the Emsand Wiesbaden Railway. Its success 
rapidly led to further applications, and a length of about 
900 miles had been laid. Hilf’s longitudinal sleeper some- 
what resembled Barlow’s, but it had acentral web. In the 
earlier sections the rail was of iron 4} in. high, and weighed 
only 541b. per yard. It was argued that as the sleeper and 
rail were firmly bolted together they would support each 
other, and that a light section of rail would suffice. The 
middle web under the sleeper not only materially stiffened 
it, but gave it a grip upon the ballast. In practice, how- 
ever, the rails proved too light and too low. The flanges 
of the wheels came in contact with the gauge rods, so that 
in all the later sections the rails had been increased in 
weight to 65 lb. per yard, and in height to 42 in. This 
additional strength in the rail had materially improved the 
road. The fishplates were of great strength, having 
brackets on the bottom, and the joint of the rails was equal 
to 80 per cent. of their strength. One of the chief objec- 
tions to its use was that the bolts and nuts were apt 
to work loose. Besides, the sleepers could not be bent to 
the curves, and had, therefore, to be laid in straight lengths 
with the rails in a curve on their top; consequently the 
sleepers had to be differentially punched to allow the bolts 
and clip-plates to catch the foot of the rail. For every 
yard of railway on this system, twenty-two separate pieces 
were required, not including rails. Objections had some- 
times been made that the middle web split up and divided 
the ballast to an injurious extent, that it formed a gutter 
in which water collected, and that it added to the difficulty 








in rolling. A sleeper intended to overcome these objec- 
tions had been adopted by the Prussian Rhenish Railway 
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Company. It wasa plain trough free from ribs, and was 
said to lay more steadily upon the ballast than Hilf’s. The 
fishplates were not bolted to the sleepers like Hilf’s later 
section. The sleepers were not fished, and the end of the 
rail overlapped the sleepers about 18 in. The rails were 
30 ft. long, 5} in. high, and weighed 57 lb. per yard. 

In 1876, Mr. Hohenegger laid a few miles of wrought- 
iron sleepers upon the North-Western Railway of Austria, 
the chief point of which was the greater depth of the sides, 
and a different mode of fastening upon the transoms. About 
the same date Mr. Heusinger von Waldegg brought out a 
fastening, in which the only bolts were for the fishplates 
and transoms, the rails being held by wood keys and loose 
clips. Bridge rails were preferably employed. Mr. Kirsch, 
engineer to the Grand Central Railway of Belgium, intro- 
duced a sleeper in section somewhat resembling the Hilf, 
but deeper in the webs, more expensive to roll, and, from 
the number of loose pieces, one to be avoided. A more 
simple scheme by Dr. Winkler resembled Hartwich’s deep 
rail, but the head of the rail was, in parts, an objectionable 
device. The only other system which had achieved success 
was that of Mr. Haarmann. As first the rails were too 
light, but improvements had been made by Mr. Schwedler, 
of Berlin. The sleeper was 12} in. wide, and had a raised 
box in the middle, with a groove upon the top to receive 
the foot of the rail. The rail was held by twocramp irons, 
clenched by a bolt passing through both cramp irons and 
the raised box part of the sleeper. The wings of the 
sleeper were thin and elastic. The tilt was obtained by a 
malleable iron saddle resting upon a straight angle-iron 
transom. The sleepers were fished with a malleable iron 
plate, and held together by eight bolts. The rail joints 
overlapped the sleepers about 12in. The rail was 5 in. 
high, and strongly fished. In addition to the transoms, 
there were rods to assist in keeping the road in gauge. 
De Serres’ and Battig’s system, when first brought out, 
attracted notice from the simplicity of its parts. Several 
trial lengths had been laid in Belgium, Germany, and 
Holland. The system was one of the tripartite type, and 
the rail was gripped by the nipping action of the sleeper, 
which was tightest when the weight was upon it. 

The first employment of wrought-iron cross sleepers was 
by Mr. Le Crenier, in 1860, who used a light channel iron, 
with the flanges downwards. They were 7 ft. 10 in. long 
by 10 in. wide, and weighed 52 Ib. each. The rails were of 
the Vignoles section, placed directly upon the top, and 
were held down by fixed brackets bolted to the sleeper. 
In 1862 the Conillet Forge Company in Belginm tried some 
cross sleepers of girder section, 8 ft. long and 7 in. wide, 
with shallow flanges, weighing 101 lb. each. These were 
laid flat upon the ballast, the Vignoles rail being bolted 
upon them, bedded upon a cushion of hard wood. Both 
these systems were wanting in vertical stiffness, and the 
fastenings were deficient. In 1863 Mr. W. Barningham 
tried a short length as an experiment upon the Great 
Eastern Railway. The sleepers were of a circular trough 
shape, with a single wrought-iron jaw welded upon the 
top ateach end. ‘hey were made to fit the double-headed 
rai's adopted upon that line. Holes were punched 
in the rails at equal distances, and a single bolt through 
the rail and jaw formed the fastening. In 1864 Mr. 
Vautherin introduced his well-known cross sleeper, which 
had been tried on several French and Spanish lines. In 
form it was an inverted trough, the sides being inclined 
outwards, and each sleeper weighed 44 |b., which proved 
to be too light. Those now being laid in Belginm were 
much stronger, and weighed 90 lb. each; they were 
6 ft. 9 in. long, and the rail was fixed with gibs and cotters. 
The chief trouble had been with their fastenings. One of 
the latest cross sleepers, laid on the Bergisch-Markisch 

Railway, resembled that of Hilf, but without the middle 
wel; its weight was 98lb. The fastenings were of the 
Vautherin type, but were made heavier in steel and care- 
fully fitted. On the same line there were also 100,000 
wrought-iron sleepers of similar but heavier construction, 
weighing 126 lb. each, which gave great satisfaction. The 
cost of the steel fastenings was about 201. per ton, and the 
sleepers came to about 6/. 10s. per ton at the works. 
The sleepers on this railway had their ends turned down 
to prevent end-shifting and the ballast working out. The 
Prussian Rhenish Railway Company employed a cross 
sleeper of rolled iron, somewhat similar to the Vautherin 
section, but with a narrow foot. The rail was fastened by 
bolts and clips; the bolts had T heads, which passed 
through and turned round in the sleeper ; and the clips, 
which were also of rolled iron, were so constructed that 
they partly dropped into the holes made for the bolts. 
Both the last-mentioned railway companies were now using 
sleepers of steel so soft that the ends were bent over ina 
cold state. The Dutch Rhenish Railway Company had 
adopted a similar section to that described last ; but the 
tilt was oltained by placing a bevelled plate between the 
rail and the sleeper. Mr. Haarmann had introduced upon 
the Cologne- Minden Railway a cross sleeper, and, in order 
to get in the cramp fastenings employed upon his longitu- 
dinal system, he had inserted upon the top of the sleeper, 
immediately under the rail, a bevelled cast-iron block to 
give the required cant. The cramp irons were of malleable 
cast iron. The cast-iron block was hollow, and had a 
tongue which fitted tightly into a hole in the top of the 
sleeper tokeep it from shifting. The total weight of the 


sleeper was 119 lb., including the fastenings. Mr. Haar- 
mann’s cross sleeper, like nearly all those previously 
mentioned, had the ends closed by a piece of angle-iron, on 


the supposition that this boxing in prevented the sleepers 
shifting endways, and the ballast from escaping at the 
ends, and that they then opposed the same resistance as 
timber sleepers ; but the author was convinced that no 
ben fit had been thereby derived. 

In the author’s system, as laid upon the North-Eastern 
Railway at Middlesbrough, the sleepers were 8ft. 6 in. 
long, by ll in. wide, and jin. thick ; the sides were inclined 
outwards, and were designed to hold and keep the ballast 





intact. The tilt was given by curving the sleeper as in the 
Vautherin and other systems. The fastening for the rail 
was a single piece of iron bent into a horseshoe — one 
end of which was hooked to hold the flange of the rail, 
whilst the other was carried up to form a jaw to take in a 
wood key as in an ordinary railway chair. The chairs were 
of wrought iron rolled in bars the width of the or, a 
the irregular thickness of which was arrived at by cutting 
away one of the rolls. These bars were afterwards sheared 
off into proper lengths, and bent into the required shape. 
The clip-chair, being of a horseshoe or bow shape, was 
elastic, and when a compressed wood key was driven in tight 
between it and the rail, the jaw being forced outwards, 
wedged the bow under the sleeper, and the spring thus pro- 
duced maintained a constant pressure upon tke key. The 
first rails had worn out and new rails of steel had been 
substituted, the same clips and wood keys being used 
again. If any alteration were made, it should be in 
strengthening the foot of the inclined sides ; but so far the 
fast_nings had proved satisfactory. For narrow gauge 
light railways fixed clips were preferred. 

At the Diisseldorf meeting of the Iron and Steel Insti- 
tute in 1880, Mr. K. Martin introduced a sleeper of wrought 
iron with a cast-iron chair upon it. Holes were punched in 
the sleeper, through which the metal flowed and united in 
a plate underneath. Mr. Livesey’s wrought-iron sleeper, 
now being introduced on some colonial metre gauge rail- 
ways, was made of sheet iron ,', in. thick, heated and com- 
pressed in dies ; each clip had two rivets or eight rivets to 
each sleeper, and the iron keys were corrugated to prevent 
them being jarred out. Mr. F. W. Webb had lately 
brought out a wrought-iron transverse sleeper for taking 
in the bull-headed rail of the London and North-Western 
Railway ; the chairs were of steel, rivetted to the sleeper. 

The best ballast for wrought-iron sleepers was small 
broken stone or furnace slag, failing which small gravel 
or even coarse sand might be used; but it was essential 
that thorough drainage should be secured, to prevent 
suction into the hollow of the sleeper. It was stated that 
the corrosion of wrought-iron sleepers upon a moderately 
well-drained railway under traffic was very small. Finally, 
the author pointed out that a cross-sleeper road was more 
stable than a longitudinal one, and gave some statistics of 
the cost of iron and wood sleepers, showing the relative 
cheapness of the former. 








NOTES FROM THE SOUTH-WEST. 

Princetown Railway.— Bad weather has retarded opera- 
tions in connexion with a railway which is now being cut 
from Yelverton to Princetown. The great centre of opera- 
tions, at present, is Dowseland Barn, where, to avoid the 
many windings of the tramway, it has been found neces- 
sary to make a rather high embankment. A large number 
of men are employed there, ard within a short time one of 
the worst parts of the line will be levelled. This work has 
now been forwarded nearly two miles from Yelverton, and 
the line does not really join the tramway until a point east 
of Walkhampton Church is reached. Thence it goes on by 
Peek Hill, Leedon Tor, and Crip Tor, to within a short 
distance of the china clay works, where the tramway goes 
through a shallow cutting, and after emerging from this 
the railway will leave the regular line of the tramway, and 
by means of ap embankment will cut off a slight corner. 
This leads to a point along the line of tramway opposite 
the Foggin Tor Granite Works, where a cutting will 
prevent the necessity of making a circuit of quite two 
miles. The cutting will be about three chains long, and is 
already commenced, but it is through solid granite, and 
although it will only be about 16ft. deep it will take a 
considerable time before the navvies reach the line of 
tramway on the other side of the mill near the Foggin Tor 
Granite Quarry. Thence, with but little deviation, the 
line will follow the tramway to a point within a quarter of 
a mile of Princetown. For the first mile nothing has yet 
been done in the way of preparing the line, but for the 
next mile or so everything is ready for metalling. 


Warminster.—The Warminster Local Board have 
decided to apply to the Pablic Works Loan Commissioners 
for a loan of 50001. to carry out a system of sewage for the 
town, which has been in abeyance for a considerable time. 


Helston Railway.—Surveyors are busily at work on an 
extension of the Helston Railway from the proposed 
terminus near Croswolla Gate. It bas been decided to 
carry the railway over the highway by a lofty bridge, and 
to have the station to the eastward of the town prison. 
The approach will be by a roadway about 300 yards from 
the top of Wendron-street, with possibly another road for 
country traffic from Watch-lane. 


Newport Dock Company.—At the half-yearly meeting 
of the Newport Dock Company a dividend of 1/. per share 
for the half-year ended June 30 was declared on the prefe- 
rence shares. The revenue account for the six months 
ending June 30 showed that there was received for dock 
dues, 3243/. 93. 10d. ; on 191,179 tons of coal, 15931. 3s. 2d. ; 
on 27,912 tons of iron, 4761. 16s. 3d.; on 30,175} loads of 
timber, 507/. 13s. 6d.; on 68,4764 tons of iron ore, 
5701. 12s. 9d. ; sundries, 1521. 10s. 9d. ; renewal of ballast, 
4761. 16s. 6d. ; shipping and weighing coal, 21741. 15s. ; use 
machinery. dredger, &c., 17211. 1s. 4d.; tolls and rents, 
7141. Os. 7d. ; total, 11,6301. 19s. 8d. The working expenses 
amounted to 58141. 15s. 10d.; new works chargeable to 
revenue, 9631. 4s. 4d.; interest to debenture holders and 
others, 23661. 8s. 6d. ; leaving a balance to be carried to the 
general revenue account of 24861. 11s. 


Gloucester and Sharpness Docks Company.—The half- 
yearly meeting of the shareholders in the Sharpness New 
Docks and Gloucester and Birmingham Navigation Com- 
pany was held at Gloucester on Wednesday, :Mr. W. C. 
Lucy, chairman of the directors, presided. The attendance 
was small. The chairman moved the adoption of the 
report. He gave a statistical statement of the tonnage 





receipts for the last half-year contrasted with those for the 
corresponding period of 1880, showing that, despite the 
a ge caused by the Portishead and Avonmouth 
Doeks, there had been an increase in the revenue of the 
company. Extra expenses had had to be incurred in carry- 
ing out necessary repairs, but the increase of tonnages on 
the Worcester and Birmingham section had enabled the 
directors to carry over a small balance to the credit of the 
general concern, for the first time since that undertaking 
was taken over by the company. The report was adopted, 
and a vote of thanks having been moved and seconded, the 
chairman acknowledged it, and said the last twelve months 
had been a period of considerable anxiety, owing to the 
illegitimate manner in which their competitors carried on 
business at the mouth of the Bristol river. It seemed 
exceedingly hard that the Bristol ports, while charging a 
penny a quarter on grain directly imported into their docks, 
should offer an allowance of from 3d. to a quarter 
to ships destined for Gloucester if they would discharge 
there. The directors had to contend with this system of 
trading, but he hoped that they had now seen the worst of 
their trouble. 


New Railways into Merthyr.—No less than four rail- 
ways are being planned to run into Cyfarthfa Works, a 
very fair proof of what the various railway managers think 
of trade prospects. The Taff Vale has two schemes in hand, 
and sections of one have already been completed, and they 
will be able, at an early date, to go to Parliament for 
powers. The Great Western scheme is a bold one, but 
will very likely meet with stout opposition from land. 
holders, the land of Mr. Griffiths, Abervau, and others 
being proposed to be cut up. The plan of the Great Wes- 
tern is to utilise Nixon and Co.’s rail, then construct an 
independent line through part of the cemetery at Abervau, 
to the Castle Pit, and thence utilise the Cyfarthfa Railway 
into the Works. The Rhymney connexion with Merthyr is 
identical with that which was some time since brought 
under notice, but not carried out. 


Newport.—The state of business in this locality has not 
altered during the past week. Prices, both in the coal and 
iron departments, remain firm, and there is every sign of 
an active and prosperous winter. The arrivals of iron ore 
have not been very numerous. Last week’s coal clearances 
amounted to 25,090 tons. The imports comprised 5432 tons 
of Bilbao ore, and 1634 tons of ore from other quarters. 

Portskewet Pier.—This structure, which, it will be 
remembered, was partially destroyed by fire last spring, 
has been restored. A number of improvements have been 
introduced in its reconstruction, such as waiting-rooms and 
other offices. Steam was got up in the engine-room at the 
pier head on Thursday last, and the ordinary lifts will be at 
work in the course of a few days. In cases of fog and 
other emergencies, a steam fog whistle on an improved 
principle has been adopted. The whistle is not so shrill as 
the former one, but much denser, and gives a greater 
volume of sound. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Improvements at Goole. — At the monthly meeting of the 
Goole Board held on Tuesday, the clerk reported that 20001. 
of the 16,0001. which he was instructed to borrow for the 
Board to purchase shares in the Gas and Water Bill, 
would not be required, for so far as present appearances 
went the Local Board would only have to contribute 
14,0001. The Board therefore proposed to ask the consent 
of the Local Government ed apply the 20001. in pur- 
chasing the sewers and outfalls from the Aire and Calder 
Navigation, in accordance with an agreement under tho 
provisions of the Bill. 


Result of Improvements at Grimsby.—The new assess- 
ment of property in the parish of Grimsby, for poor rate 
and other pu » was comple on Saturday. The 
rateable value of the parish is increased from 79,5131. to 
124,7741. The gross estimated rental is put down under 
the new assessment at 178,3341. This does not include the 
tram lines, which will be put on a supplementary sheet. 
The principal increase is in the dock and railway company’s 
a and the principal timber yards and large ware- 

ouses. 


Proposed New Yorkshire and Lincolnshire Railways.— 
The prospectus of the Rotherham and Bawtry Railway 
Company will, we believe, be issued as soon as arrange- 
ments for the junction with the Midland, and the Man- 
chester, Sheffield, and Lincolnshire Railway Companies are 
completed. Both these companies’ engineers, we under- 
stand, favour the junctions suggested by the engineer for 
the Rotherham and Bawtry Railway, but certain formal 
matters have yet to be discussed, so that the new line can 
hardly be commenced before the inning of next year 
at the earliest. A further scheme of railway extension is 
now mooted, which, though not promoted by the same 
syndicate as the Rotherham and Bawtry Railway, is in one 
form being favoured by them. The proposal takes two forms, 
the first of which is to constract a line from Gainsborough 
to Bawtry, effecting a junction with the Great Eastern and 
Great Northern joint lines at Gainsborough, and at Bawtry 
with the proposed new line from Rotherham and Bawtry. 
By this means the coal district of which Rotherham is the 
centre, would obtain direct connexion with Lincolnsbire. 
The line from Gainsborough to Bawtry would be about ten 
miles in length, and the chief stations would be Becking- 
ham, Gringley, Everton, and Scaftworth. In another 
form the scheme simply aims at a line from Bawtry to 
Stockwith, which would be merely a coal line to the Trent. 
It is the first most important scheme which the Rother- 
ham and Bawtry Company will, we hear, support. 


Gas aT MApRID.—The profit acquired by the Madrid 
Company for Lighting and Heating by Gas amounted in 
1880 to 90,2971. as compared with 82,8421. in 1879. 
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NOTICES OF MEETINGS. 

THe INSTITUTION OF CIVIL ENGINEERS.— Ordinary meeting, 
Tuesday, November 15th, at8 p.m, Paper to be discussed: ‘Iron 
Permanent Way,” by Charles Wood, M. Inst. C.E. 

THE METEOROLOGICAL SOCIETY.—Wednesday, the 16th inst., at 
7 p.m., at the Institution of Civil Engineers, 25, Great George- 
street, Westminster, the following papers will be read: ‘On the 
Gale which passed across the British Isles, October 13-14, 1881,” 
by G. J, Symons, F.B.S., President, “On the Structural Damage 
caused by the Gale as Indicative of Wind Force,” by J. Wallace 
Peggs, Assoc. M. Inst, C.E,., F.M.S. ‘On the Meteorology of 
Mozufferpore, Tirhoot, 1880,” by C. N. Pearson, F.M.S. 
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PUBLIC WORKS LOANS TO HARBOURS. 

IN a former article (vide ENGINEERING, p. 440 ante), 
in advocating the transfer of the duties of the Public 
Works Loan Commissioners as regards harbour 
loans to a proposed new central harbour authority, 
we stated our opinion that the shortcomings of the 
Commissioners could probably all be traced to the 
multifarious nature of the duties they have to per- 
form. While we still maintain that opinion, we 
confess that now we are better versed in the subject 
we should be inclined to express ourselves in much 
stronger terms with regard to their shortcomings 











were we again penning the sentence referred to. A 
careful study of the numerous papers on the subject 
leads us to form the candid opinion that since their 
dispute with the Board of Trade the Commissioners 
seem to have determined that the Act of 1861 should 
become a dead letter, or as nearly so as a decent 
regard for appearances would permit. That they 
are succeeding in their object is tolerably clear from 
an analysis of the returns issued from time to time 
on the subject. Wesay ‘tolerably clear,” because 
possibly with a view to making any such inquiry as 
we have now in hand as difficult as possible, the 
returns have been issued in as erratic and puzzling a 
manner as was compatible with a compliance with 
the wishes of Parliament. No doubt it might be 
replied that the returns have always been issued in 
accordance with the words of the motion passed in 
the House, but even admitting this were so—and we 
must say we are doubtful on this point—it is evident 
that the real desires of the Legislature would have 
been better fulfilled by giving fuller and more com- 
plete information than is to be found at any rate in 
the later returns. It is possible to form a fair uotion 
of the nature and extent of the loans granted down 
to 1871, but after that date—and it is a somewhat 
odd coincidence that this is just about the time when 
the Commissioners seem to have finally got quit of 
the awkward eriticism of the Board of Trade—the 
returns are of little practical value until we come 
down to 1876, the date of the first annual report of 
the Loan Board. We are consequently fully aware 
that the figures we are about to quote are probably 
only rough approximations, and must be accepted 
with caution. So far as they go, however, they 
indicate clearly that the Commissioners have since 
1871 succeeded in curtailing the operation of the 
1861 Act. 

Table showing the Average Annual Amounts Granted 

and Refused from 1862 to 1880 Inclusive. 





Granted. Refused. 





£ £ 

Average of the four years end- 

ing March, 1866 ee «-| 331,925 115,750 
Average of the four years end-| 
‘ ing veer ey oie r 101,711 174,132 

verage of the four years end-) 

ing March, 1874... ...| 111,950 | {. a 
Average of the four years end- Sai 

ing March, 1878 ok ...| 49,050 336,266* 


| 
Average of the three years end-| | 
ing March, 1881 .| 68,000 | 250,743 





* Average of three years only, there being no return of 
loans refused in 1875. 

Thus while the absolute amount granted has 
been steadily decreasing, the proportion compared 
with the amount applied for is still more largely on 
the decline. 

The determination of the Loan Board to limit the 
grants to refuge purposes only, combined with the 
difficulty of interpreting their course of procedure, 
and the desirability of consolidating and simplify- 
ing a number of old Acts, led, we believe, to the 
introduction, in 1875, into the House of Commons 
of two Bills. These Bills were referred to a Select 
Committee, and were by it amalgamated into one 
which afterwards passed as the ‘“ Public Works 
Loans Act, 1875.” The Committee took a large 
amount of evidence, chiefly from the officials of the 
different bodies affected. A large part of the 
proceedings was, of course, connected with the detail 
of the financing department; into this we do not 
propose to enter, but there was much interesting 
information given as to the dispute already referred 
to between the Commissioners and the Board of 
Trade on the question of the meaning of the 
Harbours Passing Tolls Act. 

In perusing the evidence of the different witnesses, 
and the remarks of the members of the Committee, 
we cannot help arriving at the same conclusion as 
we have expressed in connexion with the corre- 
spondence between the Commissioners and the Board 
of Trade in 1865-71, viz., that the officials of the latter 
body seem throughout to have taken a clear and 
logical grasp of the whole question while making 
every allowance for the difficulties of the case. 
Toe then Secretary of the Board, Mr. Farrer, states 
that the Act of 186] was prepared in that office 
chiefly under the direction of Mr. Milner Gibson, 
then president, and that the subject of ‘‘ Harbours 
of Refuge” was fully discussed, and that this term 
or anything approaching to it was intentionally 
excluded from the Act. The object in view was to 
encourage trading harbours, and Parliament meant 





that loans should not be restricted to “ refuge” 
purposes. Mr. Farrer further points out that the 
framers of the Act were fully aware that loans to 
refuge harbours properly so called would result in 
loss to the Treasury, and would really become granis 
in aid. If loans are only to be granted on good 
security they must of necessity be to commercial 
ports. Mr. Farrer says: ‘+The argument is clear; 
if the security is good they can borrow in the open 
market, and if it is not good they ought not to 
borrow at all, and that would be fatal to the Com. 
missioners ;” that is to say, the Commissioners could 
not lend to harbours of refuge pure and simple, and 
ought not to lend to commercial harbours whose 
security is good enough for them to borrow in the 
open market, but they ought to strike a wise medium 
and not stipulate for entirely refuge purposes nor 
for first-class security. 

The principal evidence for the Public Works 
Loan Commissioners was that of Mr. Hubbard, the 
then chairman, and he stated clearly that they 
admitted having prior to 1865 interpreted the Act 
in a manner which they had since found to be 
erroneous and likely to lead them into difficulty. In 
that year he says they saw it was necessary to be a 
little more consistent, and they endeavoured with 
that view to lay down a definite principle for their 
future guidance, He argues that if they once admit 
that trading undertakings are to receive loans they 
would be compelled occasionally to inflict injury 
on competing commercial undertakings. As an 
instance he took the case of docks on the Thames, 
where one company might, by obtaining a public 
works loan at a low rate of interest be able to ruin 
a neighbouring and rival company. One of the 
Committee suggested what would naturally occur 
to any one at first sight, that the difficulty might be 
obviated by drawing a line between public trusts or 
commissioners and private compapies working for 
the sake of profit, but Mr. Hubbard replies by 
pointing out that a public body may be so wound 
up in the interests of the place as to be naturally in 
the position of a company working for profit. In 
connexion with this branch of the question Mr. 
Farrer at another time saii he did not think any 
such line could be drawn, as it might be very 
desirable to advance money to a proprietor in 
Ireland or Scotland who wished to make a fishery 
harbour, even although he ultimately reaped 
pecuniary benefit from the undertaking. The 
whole tendency of the evidence indeed brings 
us back to the original contention of the Loan 
Board, that it is impossible to make a definite rule, 
but that each case must stand by itself. For 
instance there can be no doubt that lending money 
to docks up the Thames or on the Severn does 
not in any degree conduce to the safety of vessels 
or of lives, but on the other hand, there are 
many cases where a harbour of refuge would 
not be made but for the existence of a dock or 
other works of a commercial character to make 
the whole concern pay. If the Commisioners had 
only adhered to their orignal contention, their sub- 
sequent conduct might not have been so open to 
unfavourable criticism, but unfortunately being 
unable to cope with the Board of Trade in argument. 
they flew to a definition which was still more objec- 
tionable and unsound than their reasoning. ‘Che 
very ability with which Mr. Farrer conducted his 
case in 1865-71, almost appears]to have defeated 
its object, and if the Commissioners had not been 
pressed so hard it is probable their views would 
have been sounder and more in accordance with 
the Act. 

During the inquiry of 1875 there appears to have 
been a singularly unanimous expression of opinion in 
favour of publicity as to the doings of the Loan 
Commissioners, indeed it is probably owing to this 
unanimity that we owe the annual reports of 
the Commissioners, which are a vast improvement 
on the former desultory and incomplete returns, 
All the witnesses who spoke on the subject 
agreed that the reasons of the Commissioners for 
refusing grants should be published; even Mr. 
Hubbard says, ‘‘I have not the slightest objec- 
tion to it. On the contrary, I think everything the 
Commissioners do ought to be as open as the day.” 
We say even Mr. Hubbard, because it had always 
been understood, and we are sorry to say it is still 
understood, that the Loan Board had very strong 
objections to giving their reasons for refusal. ‘That 
there was and is very good ground for this belief is 
apparent from a perusal of even the reports of the 
Board published since 1875. Only in a few excep- 
tional cases do the Commissioners condescend to 
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give anything approaching to a reason. We com- 
mend this point to the members of the Committee 
who heard Mr. Hubbard’s expression of desire for 
daylight on the doings of his Board. 








THE “INFLEXIBLE.” 

Tne Inflexible has at last commenced her career 
as a war vessel; she has joined the Mediterranean 
squadron, and is at present at Malta, where expe- 
riments to test her various qualities will be carried 
out. The final speed and machinery trial at Ports- 
mouth was not satisfactory in some respects ; she 
did not attain the speed at the measured mile she 
should have attained by upwards of a knot, and her 
steering was erratic. She made four runs on the 
measured mile, and while doing so required 18 deg. 
of helm to keep her on the course, a remarkable 
feature of the phenomenon being that sometimes 
port helm was required, and sometimes starboard. 
Starboard helm was required during the first run, 
and port during the third, although these were 
apparently made under exactly the same conditions 
of wind and tide. On her passage from Ports- 
mouth to Plymouth her steering improved, and 
Mr. Robinson, her builder, who has just retired 
from the position of Chief Constructor of Ports- 
mouth Dockyard, was informed on her arrival at 
Plymouth that she was considered without defect. 
She left Plymouth for Gibraltar on October 25, in 
time to test her steaming capabilities and steadi- 
ness in the heavy sea produced by the recent gales, 
and her captain and her designer, Mr. Barnaby, 
who also accompanied her, report very favourably 
of her behaviour during the voyage. She fell in 
with waves 300 ft. long and 24 ft. high, which occa- 
sionally swept the upper deck with great force ; 
but as all openings are trunked up to the flying 
deck, no water found its way below. Her rolling 
was very moderate, being only 11 deg. each way. 

The Inflexible is probably the most powerful 
vessel afloat, not excepting the French ship Admiral 
Duperre, and her Italian rivals which are now fast 
approaching completion ; for although the latter 
are armed with 100-ton guns, the Inflexible has 
higher speed, greater manceuvring power and 
more endurance than the Italian vessels of her 
type; and her guns, though lighter than those of the 
Italian ships, have at least equal penetrating power. 
The fighting endurance of the Inflexible when 
the unarmoured ends are riddled has been debated 
by us and by others, and has been fully discussed 
by a special committee appointed for the purpose. 
The contention has been that the stability of the 
ship may be rendered dangerously small, if not 
entirely destroyed, by the destruction of her un- 
armoured ends. But however this may be, we 
know she is much better off in this respect than 
the Italian vessels of her type. The Admiralty 
claim for the Inflexible that it will be possible to 
keep her afloat when the unarmoured parts are 
destroyed, but it is doubtful whether this claim can 
be advanced for the Italian vessels. 

No pains have been spared in completing the 
Inflexible to make her as perfect as possible ; she is 
fitted with all the latest appliances of offence and 
defence. Besides her four 80-ton guns she has a 
number of lighter guns of considerable range and 
power, including machine guns; and she has a power- 
ful submarine torpedo attack. 

A great deal of interest attaches to the trial 
eruizes of the Inflexible, as the rapid strides now 
making in artillery science seem to point to this 
kind of vessel, where the armour is very thick and 
confined to the vital parts, asthe most suitable 
type for large war vessels; and the experience 
gained in the Mediterranean with this ship will 
doubtless largely determine the future policy of 
construction at the Admiralty. 








MILITARY ENGINEERS IN INDIA. 

In continuation of our remarks of the 4th inst. 
(see page 463), and before proceeding to the second 
question, viz., the impossibility of obtaining pro- 
perly qualified engineers in England to carry out 
work in India, we must recall the attention of our 
readers to the great failure which took place at 
Allahabad by which not only did a large store room 
attached to the Gun Factory fall during construc- 
tion, but four persons were killed and seven others 
seriously injured (as noticed by us at the time. 
see January 6, 1871, page 6). We feel called 
upon to do this more particularly as the Duke of 
Argyll appears from his reference to some cases in 








which “even the lime that had been used was pro- 
nounced to be bad,” to have had this special instance 
before his mind at the time he spoke. 

If we turn to the supplement of the Gazette of 
India for December 3, 1870, we shall find the 
minute of the Government of India, where it is 
recorded that this failure was also made the subject 
of inquiry by another special committee indepen- 
dent of the Public Works Department, presided 
over by Major-General Travers, V.C., and from 
which we learn that the cause of the failure was 
the bad quality of the lime used, specimens of the 
mortar taken from the walls only containing on 
analysis 6 per cent. of lime (see paragraph 2). 
The orders and remarks of the Governor-General 
in Council are as follows : 

Supervisor Bartram, a fitter by trade, and a 
member of the Upper Subordinate Establishment, 
who had passed out of the Roorkee College, was 
removed from the Public Works Department (see 
paragraph 26). This man was in all probability a 
retired private, corporal, or sergeant. Of Major 
W. Jackson, the executive engineer under whom 
“the whole of the work which has failed was 
carried out” the Government records, paragraph 
30, that he “is wanting in the qualities essential 
to a successful service in the Public Works 
Department, particularly in energy and power of 
control.” . ... “ Itmay be further noticed that the 
unfitness of this officer for the important post of 
executive engineer is borne out by the unskilful 
manner in which, as brought to light in the papers 
submitted, he designed an ordinary scarf for a beam ; 
the error made was a very flagrant one, evincing 
ignorance of the elementary principles of carpentry.” 
Major W. Jackson was removed from the depart- 
ment. 

Of Mr. Clarke, who succeeded Major Jackson, 
it is recorded, paragraph 31, that he “is not in any 
way responsible for the work in the walls of the 
building that failed,” and mention is made of “ the 
fact that he had stopped certain of the contractor's 
works elsewhere in consequence of being dissatisfied 
with the mortar,” he is warned and cautioned for 
the future, but not degraded, censured, or dismissed. 

Of the superintending engineer, Lieut.-Col. C. 
D. Newmarch, R.E., it is recorded that he was ill 
at Raneekhet and Nynee Tal during the construc- 
tion of the work at Allahabad, and died before the 
failure. Of the superintending engineer, Major 
Cobbe, Government records that in their opinion, 
paragrap 34, “neglect of duty is more attributable 
to Major Cobbe than in any other of the controlling 
officers.” He was dismissed from the department. 

“ Two other serious instances of failure of duty 
while he was an executive engineer at Rawulpindi 
have, however, been lately brought to the notice 
of the Government of India.” Major Cobbe is 
therefore also dismissed from the department. 

Of the superintending engineer, Lieut.-Col. Rose, 
it is recorded, paragraph 39, that he “ must stand 
convicted on his own evidence of having signally 
failed to pay due regard to the responsibilities and 
duties of the important post of superintending 
engineer.” 

Superintending engineer, Lieutenant - Colonel 
Alexander (see paragraph 44) * has in consequence 
of his proceedings in this case, been placed ina 
grade lower than that in which he would other- 
wise have appeared.” Colonel Hodgson, the chief 
engineer, is severely censured. His Excellency 
in Council remarks, paragraph 49, “that it is 
a blot on the administration of the Public Works 
Department in the North-Western Provinces, for 
which the chief engineer must be held respon- 
sible ;” the lime contractor is ordered to be pro- 
secuted, and the minute terminates with paragraph 
No. 54, which commences: “In conclusion, his 
Excellency the Governor-General in Council desires 
to record that he has received with great sorrow 
this deplorable history of negligence, incapacity, 
and corruption.” 

Can any record of facts be more conclusive than 
the cases of these two failures at Sangor and Alla- 
habad, or can words more forcible than those of 
Lord Mayo above quoted be conceived as pro- 
ceeding from the head of any Government, reflect- 
ing such condemnation on the management and 
officers of any department. It must be remem- 
bered that these military officers who showed 
such “carelessness and incompetence,” were not 
engaged on difficult civil works, with which 
they might be supposed to be unacquainted ; but 
were employed on military buildings which fall 
within the sphere of their own proper duties, 


and failed in the simplest details, as well as in 
matters of the greatest responsibility intrusted to 
them. 

We have here not one or two isolated cases of 
individual incapacity brought to light by these 
inquiries, but no less than twelve or fourteen 
military men occupying every grade in the depart- 
ment, both Royal Engineers and staff corps officers 
varying in rank from colonels to sergeants, more 
or less implicated, after a fair trial, conducted not 
by civilians but by brother officers, and we may 
judge them to be {a fairly representative body by 
the fact that one has since been made and now 
isa chief engineer of the first-class, and one an 
executive engineer of the first grade. We defy 
his Grace the Duke of Argyll or any other person 
to point to such a wholesale case of professional 
ignorance or dereliction of duty among English 
civil engineers in India or any other country. 

That competent civil engineers could not be 
obtained in England to go to India is a statement 
which can be disproved in many ways; in the first 
instance not even the Duke of Argyll will deny 
that there are plenty of good and fully qualified 
engineers in England. A glance at the face of the 
country, covered as it is with its roads, bridges, 
canals, railways, telegraphs, docks, water works, 
and systems of drainage prove it to be the very 
home of modern engineering; even if it were not 
on record that besides these, English civil engi- 
neers had constructed works in almost every 
country in the world; and that there are 1270 
members and 1422 associate members belonging 
to the Institution of Civil Engineers. Again, 
the men sent out to India previous to 1870), of 
whom his grace complains, and who were selected 
by the open competitions initiated by the present 
Earl Derby and hence called Stanley engineers, 
are thus spoken of by Sir A. Clarke in para- 
graph 92 of his minute on the reorganisation 
of the department, when comparing their merits 
with those of men sent from Roorkee and Cooper's 
Hill. “ Without going into detail, the impression 
left on my mind after a perusal of these reports is 
that the Stanley engineers stand first in order of 
utility. They brought with them to India, in all 
instances, some practical professional knowledge, 
and in some cases it was of a very useful order.” 
This is the opinion of a distinguished Royal Engi- 
neer of the outcome of the men, and the system 
condemned by the Duke of Argyll. 

It stands on record in published official papers 
that (see letter to the Government of India 119 of 
30th of November, 1869), the Duke of Argyll, 
aided by certain Royal Engineers, Colonel G. 
Chesney and Major-General Baker, determined on 
the establishment of Cooper's Hill College, and 
that Colonel Chesney should be its first principal 
or head, without consulting either the Government 
of India or the Institution of Civil Engineers, 
who were both bodies pre-eminently qualified to 
assist him by their opinion on the subject. On 
being informed of the determination of the Duke 
of Argyll to establish the college, the Government 
of India reply (see letter 43 of 28th of March, 
1870), paragraph 6: ‘“ We consider the success of 
such a college to be a matter of very great uncer- 
tainty, that it must be regarded entirely as an 
experiment, and that we have great doubts that 
any real necessity exists for its immediate establish- 
ment,” and in paragraph 5, “ We feel it incumbent 
on us to record our strong sense of the inexpediency 
of adopting any measures that shall lead to the 
creation of a fresh close service for India ;” again 
in paragraph 15, “and we are disposed to consider 
that it is owing to the insufficiency of the present 
salary of the young civil engineers on first entering 
on their duties in India, viz., 200 rupees monthly, 
say, 2407. per annum, that the failure to fill the 
appointments in the Public Works Department 
offered for competition has mainly been due ;” and 
yet again in paragraph 18, “ The institution (that 
is, Cooper’s Hill College) in short would in our 
judgment be distinctly condemned if it could not 
be conducted on what would be an entirely self- 
supporting basis.” : 

The Institution of Civil Engineers addressed to the 
Duke of Argyll a minute on the subject of Cooper’s 
Hill College, dated March 15, 1871. Referring to 
the old mode of selection, “The President and 
Council submit that such a mode of selection could 
only lead to disappointment, as it in no way tested 
any of the qualifications of an engineer, excepting 
a retentive memory and a certain aptitude for 








figures.” ... ‘The practical training of engineers 
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attainable in any college is at best imperfect.” . . . 
“But in the proposed college the minds of the 
pupils will be moulded in the same forms. There 
will be none of the emulation of different schools 
of thought and action, and none of that inde- 
pendence and originality of resource which have 
produced the best engineers.” The Council in 
reference to the alleged failure to obtain the 
requisite number of civil engineers for India point 
out that proper pay and equality with other 
officers, and improvements in the rules of the 
service, would remove that difficulty. 

But his Grace the Duke of Argyll should be 
the last to forget that there was another powerful 
cause at work during his administration tending to 
check civil engineers entering the Indian service, 
because it was brought very forcibly before his 
notice on October 27, 1869, by a deputation con- 
sisting of the President and Council of the Institu- 
tion of Civil Eagineers, viz., the issue by the 
Government of India on the authority of Colonel 
R. Strachey, R.E., of a notification No, 242, dated 
August 31, 1869, in which are these words, “ That 
in the civil engineering profession in England it is 
a recognised practice for civil engineers employed 
by public companies and otherwise, to receive in 
addition to the salaries paid them by their employers, 
commission on contracts given out, or stores and 
materials ordered or inspected by them.” This 
gross slander on a large and honourable body of 
professional men, was repudiated indignantly at 
the time by the Institution of Civil Engineers, but 
it produced an effect not easily removed, especially 
when it has been found that the Government of 
India have taken no very active steps to do so, 
beyond making promises of equality of pay and 
position to civil engineers in India, which promises 
after twelve years remain unfulfilled. 

Nor has it tended to allay the unfortunate feeling 
thus created among civil engineers at home and in 
India, when it is seen that the author of this gross 
slander, the repudiation, and denial of which by the 
Institution was at once regarded with “ implicit 
confidence” by his Grace the Duke of Argyll 
(see letter from the India Office to the President, 
dated October 29, 1869) has since been promoted 
from post to post, and decorated with the Star of 
India ; until we now find General R. Strachey, 
R.E., the chief and trusted councillor of the Secre- 
tary of State on all public works matters at the 
India Office. 

We believe that we have proved on the authority 
of the Government of India, of Colonel Sir A. 
Clarke, and of the Institution of Civil Engineers, 
that the establishment of Cooper's Hill College was 
unnecessary, and that good men could be obtained 
without such expensive machinery or the creation 
of another closed service for India. On the 21st 
of October last we received a return made to the 
House of Lords on the cost of Cooper's Hill, from 
which it appears that each young man sent to India 
costs Government about 321/.; on this ground 
alone the college stands condemned by the Govern- 
ment of India (see their letter above quoted). But 
besides this, Colonel Sir A. Clarke, R.E., records 
of Cooper's Hill men in his minute on the depart- 
ment, that they “ have really no practical knowledge 
of their profession, and for some time after joining 
the department are of very little use indeed.” We 
think, therefore, on public grounds, and looking to 
the interest of the department, that a return should 
be made to some improved system of open competi- 
tion, which formerly gave India men of “some 
practical professional knowledge” at no cost to the 
State, while encouraging the pupils of the various 
independent engineering colleges in England, 
Ireland, and Scotland, who are at present shut out 
from the Indian service. 


| RAILWAY ACCIDENT IN VICTORIA. 

A serious accident which happened to an express 
train between Brighton and Melbourne on the Vic- 
toria State Railway, on August 30 last, and was 
the cause of death to four or five persons while 
twenty more were injured, has been causing a very 
natural excitement and indignation in Melbourne, 
and indeed in the whole colony. The details of the 
occurrence disclose a series of such deplorable con- 
ditions on the line, that it must be a matter of 
surprise that a catastrophe has not happened long. 
ago. It appears from the evidence before us, that 
the morning express from Brighton, which was 
composed of an engine, guard’s van, three first- 
class carriages, two ordinary second class, and two 
third-class carriages, making a total of eight vehicles 
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and one van, met with a serious accident close to 
Jolimont-road, in consequence of a tyre breaking 
on the last of the first-class smoking carriages, the 
third carriage after the van. ‘This car was, like all 
the rest, a four-wheeled carriage with wrought-iron 
spoke wheels, the tyres being fixed by bolts to the 
rim of the wheel. We annex a section of the tyre 





reduced to half size, and from this it will be seen 
that it had been allowed to wear to an alarming 
extent, the thickness being only § in., or about half 
that to which carriage tyres are allowed to wear in 
good practice. The report of the foreman at 
Brighton states, that all the wheels were examined 
before the train left, and there is no reason to doubt 
this statement, but it is equally certain that the 
tyre broke through a bolt hole soon after leaving 
Richmond, and a piece 6 in. long detached itself 
from the wheel, the train running at the time at the 
rate of 33 miles an hour. Fifteen yards further a 
second and larger piece, and directly afterwards a 
third piece of tyre left the wheel; the train, how- 
ever, ran on for 330 yards before the last part, 
nearly three-quarters of the circumference, detached 
itself. About 190 yards after and just on leaving a 
curve of 40 chains radius, the car left the rails, but 
ran nearly parallel to them for about 370 yards, 
when the couplings must have broken and the first- 
class carriage with the two seconds following it, 
fell over an 8-ft. embankment, just after passing 
the level crossing at Jolimont-road. ‘The carriages 
at the rear were thrown off the line but sustained 
but little injuries, while the engine, van, and two 
first-class carriages continued their journey and 
were not stopped until after a run of more than 200 
yards from the site of the accident. 

From the evidence of the passengers it appears 
that the shock caused by the broken tyre was 
immediately felt, and the carriage continued to run 
for about 900 yards, occupying considerably over one 
minute before the final breakdown took place. But 
there were no means of communication between the 
passengers and the engine driver or the guard, and 
the guard’s van being at the front of the train, no 
means existed of avoiding the catastrophe. How 
far the train was provided with brake power we are 
unable to say ; it is, however, evident that a brake 
on any carriage of the train would have been useless 
under the arrangement in which the train was made 
up, save a continuous brake worked from the van 
in front, but it appears only too evident that the train 
was unprovided with any proper means of arresting 
it. This is proved by the fact that even after the 
carriages had broken away and fallen over the 
banks, having been derailed for some 370 yards 
previously, the front part of the train ran for over 200 
yards. All the circumstances of the accident suggest 
an utterly ineflicient management—the deplorable 
condition of the rolling stock, the want of communi- 
cation, the way of making up the train and the 
absence of an efficient brake. 

That a State railway should be found so utterly 
deficient in the requirements of modern railway 
practice is deplorable, and a grave responsibility 
is thrown on the chief of the line. We should 
in justice mention that the permanent way, consist- 
ing of two lines of 5 ft. 3 in. gauge, was found to be 
in first-class condition, but probably this is the only 
part of the railway of which such a report could be 
made, Communication between passenger carriages 
and. engine and brake van have long been com- 
pulsory in most countries, and the sooner the 
Victorian Government adopt some efficient means 
of this kind and fit their trains with brakes, the 
better for the travelling publicin Victoria. Possibly 
their earliest reform should be directed to a railway 
management which was capable of sending out 
such a train as that in which the passengers were 
slaughtered, 








THE WEATHER, OCTOBER, 1881. 
OcToBER, 1881, on the whole has been charac- 
terised by easterly winds, with cold, dry, though 
variable weather. From the Ist to the 6th the 


general direction of winds over the British Isles was | 





south-easterly, with very fine, mild, dry weather ; 
the 7th to the 13th, westerly winds, cloudy, un- 
settled weather with rain in places; the 14th, a 
stupendous storm wrought desolation over the 
whole islands and adjacent seas; the 15th to the 
20th, southerly winds were prevalent, though with 
rather cold and dry weather ; the 21st to the 25th, 
the winds were more easterly and rain was general ; 
the 26th to the 31st, the winds were north- 
easterly, with rainy weather on the east coast, 
squally, variable, overcast elsewhere, with consider- 
able fog and snow in places. The highest baro- 
meter, 30.6 in., occurred on the 7th; the lowest, 
28.5 in. during the hurricane of the 14th ; so that 
the range was large, 2.1 in., a fifteenth part of the 
whole atmospheric pressure. On the 13th, at 
8 a.M., the winds were generally from N.W., the 
only exception being 8.E. at Valencia. This excep 
tion, together with the spreading out of the isobars 
on the west of Ireland, indicated a disturbance 
approaching from the Atlantic. By 2 p.M., the 
barometer at Valencia had fallen to 29.6, with high 
temperature, strong 8.S.W. wind, rain, and heavy 
sea. The 6 P.M. reports showed a wide-spread 
decrease of atmospheric pressure and shift of wind 
to southward, in accordance with an incoming gale, 
which already overlapped Ireland. It seems that 
the storm signals were not hoisted on the east and 
south coasts till nightfall, and may be said to have 
been exhibited all around the coasts, not ia time to 
be seen but to be blown away. On the 14th, at 
8 A.M., an exceedingly deep depression had at its 
centre 28.5 in. over the south of Scotland. The 
winds curved around this depression with hurricane 
force on all sides. Over the Channel and the 
south of England they were from W., over the 
north of England and the North Sea 8.W. to S., in 
Scotland E, and in Ireland N.W. During the day 
the anemometer at Greenwich registered a maximum 
force of 53 1b. on the square foot, that at the 
Royal Exchange did not much exceed 20 Ib., pro- 
bably because its position is too much sheltered. 
This is the greatest pressure ever registered at the 
Royal Observatory, though during the memorable 
snowstorm of last January 18th a pressure of 51 Ib. 
was registered there. At Oxford, between 1 and 
2 P.M., the wind’s velocity was 65 miles per hour. 
The cyclone progressed very quickly in an E.N.E. 
direction and disappeared over the Baltic on the 
17th. Few great storms have extended over a 
larger area in these latitudes at the same instant, 
and few have been more destructive on land, 
and the losses it caused at sea were enormous. It 
threw down tens of thousands of trees, did wide- 
spread damage to buildings, caused much personal 
injury and the loss of many lives, and the loss of 
life among fishermen and seamen was deplorably 
great. Referring to extreme positions of the 
British Isles, to which the Isle of Man is central, 
the mean atmospheric pressure and temperature, at 
8 a.M., Greenwich time, were as follows : 





Mean 





-_ 
ai Difference Difference 
Position. Pressure. ltrom Normal. —- {trom Normal 
in. in. deg. | deg. 
North 29.99 above 0.28 46 nil 
South 30.01 Pa 09 50 below 5 
West 29.94 ” an i 49 nil 
East 29.97 i 13 | 45 below 4 
Central 30,00 a 18 47 » 4 





Atmospheric pressure on the whole was above 
the normal values, the excess increasing from south 
to north. In correlation with this distribution of 
pressure, the resultant direction of the daily 
general directions of the winds was E.S. E., though 
the normal resultant for October is westerly. 
Temperature was still below the seasonal values 
all over England, though in Scotland and Ireland 
it very nearly reached the normals. The distribu- 
tion of rain may be roughly inferred from the 
following statement : 








| Difference 





Station. | Rainy Days.| Amount, [trom poset 
in. in, 
Stornoway .., 13 3.89 below 0.99 
Prawle Point ll 1.72 | o we 
Valencia 19 2.63 » 449 
Yarmouth ... 22 2.89 | nil, 


Except on the east coast, where the amount was 
seasonable, though the number of rainy days was 
excessive, rainfall was deficient, and greatly so in 
Ireland, as if the easterly winds had been drained 
of their moisture in their passage over England. 
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On the 8th, 1.25 in. of rain fell at Dover ; on the 
13th, 1.04 in. at Aberdeen, 1.33 in. at Barrow-in- 
Furness, on the 15th, 1.21 in. at Aberdeen, on the 
22nd, 1.20 in. at London. The highest tempera- 
ture, 63 deg., was recorded at Southampton on the 
23rd, the lowest, 23 deg., at Strathfield Surgiss on 
the 17th. Great simultaneous differences of tem- 
perature now begin to reappear. On the Ist, while 
Valencia had 59 deg., London with the day more 
advanced had only 43 deg.; again on the 5th, 
Valencia 53 deg., London 38 deg. On the 4th, 
while Aberdeen had 5% deg., Liverpool 4 deg. 
of latitude southward had only 47 deg., and on the 
6th Wick was mild with 54 deg., while Parsons- 
town was cold with 34deg. On the 12th Pem- 
broke 55 deg. contrasted with Nairn 40 deg. ; 14th, 
Yarmouth 58 deg., Wick 41 deg. ; 17th, Valencia 
56 deg., Oxford 29 deg.; 24th, Valencia 58 deg.. 
Nairn 42 deg.; 29th, Valencia 43 deg., Parsons- 
town 31 deg. ; 31st, Shetland 48 deg., London only 
28 deg. Sunshine, estimated, in percentage of its 
possible duration, amounted, during the five weeks 
ending 31st, to 43 in south west England, 40 in south 
England, 38 in east England, 37 in central and 
north-west England, 33 in north Ireland, 32 in 
north-east England, 31 in south Ireland, 29 in west 
Scotland, and 26 in east Scotland. 


NOTES. 
Tue Trans-Caspian RaItway. 

Ir is reported at Baku that the military Trans- 
Caspian Railway is about to be purchased by a 
firm well known in the region of the Caucasus, 
which isalready at the head of numerous industrial 
and commercial enterprises in that province. The 
line is completely finished for a distance of 217 
versts up to its terminus, Kizil-Arvat, and trains 
have been running on it for some weeks. It will 
not be extended further, but it is in contemplation 
to establish a tramway as far as Bami, so that there 
will be only 180 versts of road left in order to reach 
Askhabad. This road is passable for vehicles and 
is divided into four stages, to each of which there 
is a fortified station-house, where the horses 
necessary for the service of the Government are 
kept. 


A New METHOD oF COMMUNICATING WITH 
WRECKED VESSELS. 

Messrs. Low and Duff, engineers, Dundee, have 
just made an important improvement in connexion 
with apparatus for communicating with wrecked 
vessels. It is a new gun which they tried at 
Monifieth last Saturday, with marked success. 
The gun is 2 ft. long, with a bore of 2} in., and 
it is so constructed that the line which is to be 
fired from it passes through the back end of the 
gun. In the experiments made last Saturday 
the line was shot 400 yards with 2 oz. of powder, 
which would have sent it further had the line 
used on the occasion been longer. The cord is 
coiled in the form of a cop and put inside of a steel 
canister. This canister is fired out of the gun, and 
leaves the line streaming behind it. The distance 
to be covered is simply a question of size of gun 
and canister. The gun was sent to Birmingham 
and tested in the most thorough manner in the 
proof-house there. The twine used in the experi- 
ments was made of flax, and carried 200Ib. dead 
weight with a length of 6 ft. of twine. 


PorTABLE MILITARY RaILways. 

We have more than once advocated the liberal 
use for military purposes of light portable lines of 
railway, which if properly constructed can be 
efficiently employed even in districts where it is 
difficult to make a good ordinary road, and under 
these circumstances we are interested in noticing 
that a railway of this kind has just been sent out 
to Tunis for the use of the French army in con- 
nexion with their marchto Kairouan. The line in 
question is of 0.60 metre (23.6 in.) gauge, and has 
been constructed by M. Decauville, whose establish- 
ment at Petit-Bourg has lately been kept going day 
and night to complete the 50 kilometres (31 miles) of 
permanent way required by the end of October. 
The weights of rails which have been selected by 
the Minister of War are 14.1 lb. and 19.2 lb. per 
yard, and in the construction of the permanent 
way M. Decauville has introduced an improvement 
in the connexion of the lengths, which enables the 
curved portions of the line to be used either right 
or left-handed at pleasure. The line, which M. 
Decauville has named the “military pioneer rail- 
way,” will serve for the transport of water, food, and 








munitions, and for carrying the sick or wounded. 
A small locomotive, the “ Kairouan,” weighing 
3 tons, is being provided for service at the harbour, 
and to facilitate uhe unloading of the vessels. 


SHIPBUILDING FOR FOREIGNERS. 

Although the number and tonnage of the vessels 
built in the United Kingdom for foreigners are 
insignificant in comparison with that built to home 
orders, yet it is growing, and with the stimulus of 
bounties abroad seems likely to grow. Put into 
round numbers it would appear that last year there 
was a tonnage of 430,000 tons of vessels built in 
the United Kingdom in addition to about 68,000 
tons built for foreigners. The ports building for 
foreigners were the Clyde, the Tyne, Sunderland, 
West Hartlepool, Liverpool, Stockton, Middles- 
brough, and London, and except at the first port 
all that were built were, we believe, steam vessels. 
But seeing that we built six times as many vessels 
for ourselves as for foreigners and that we are not 
only the largest shipowners in the world but also 
the largest shipbuilcers, it must be confessed that 
the return in regard to foreign ownership of 
British-built vessels is an assuring one. It is true 
that it is believed that in the present year there 
will have been built a larger tonnage of vessels for 
owners abroad, but it remains to be seen whether 
this is the fact, and also whether it is a larger pro- 
portion of the total. The natural effect of the 
bounties given by France will be to enlarge the 
ownership of vessels, and as the shipyards of 
France are few compared to ours we ought to reap 
the benefit of the building of the vessels, if even 
we lose an occasional freight by these vessels enter- 
ing into competition with our own. Our sailing 
merchant fleet is diminishing, and so is that of 
France ; her steam merchant fleet had been practi- 
cally stationary for a dozen years, but for the last 
two or three has shown signs of a slow and steady 
increase, whilst ours has leapt upwards. 


CONTROLLING STEAM ENGINES. 

In a paper entitled a “Note relating to the 
Proper Method of Expansion of Steam and Regu- 
lation of the Engine,” read before the American 
Society of Mechanical Engineers, and just published, 
Professor R. H. Thurston directs attention to a 
mode of controlling the speed of steam engines 
which has, so far as we are aware, not generally 
received the attention it deserves. This mode 
consists in modifying the amount of work done by 
an engine during each stroke by varying the com- 
pression, the point of cut-off being, if possible, left 
constant, and the degree of expansion being 
adjusted to that giving the maximum efficiency. 
Professor Thurston points out that in the ordinary 
working of locomotive engines, the effect of “ notch- 
ing up” the link is not only to produce an earlier 
cut-off, but also to increase the degree of compres- 
sion, thus reducing in two ways the amount of 
available work performed per stroke. In cases 
where a very great range of power is required it 
might probably be desirable to employ some 
arrangement of valve gear which would produce 
the same effect as link motion, but without the 
wiredrawing during the period of admission which 
generally results from the use of such gear. For more 
moderate variations of power, however, alterations 
in the degree of compression alone could probably 
be made to suffice, the degree of expansion remain- 
ing constant. Professor Thurston is of opinion 
that the ratio of compression in steam cylinders 
may in practice very generally advantageously be 
made greater than that which theory would point 
to as the best amount. Altogether he arrives at 
the conclusion that, “the best among existing 
“forms of valve gear should be, if judged from 
‘“ the standpoint here taken, that which—combining 
“a variable expansion with a variable compression 
‘* —is also capable of prompt and exact adjustment 
“ by a sensitive and efficient governor.” 


RaILway PRoJECTs. 

Amongst the railway projects of the coming session 
there are none more important than that which 
aims at giving a better route between the north- 
east of England and the south-west, and of serving 
many important districts between. It may be 
remembered that above a year ago a Bill was 
passed for a railway from Skipton to Grassington, 
and that in the last session an Act was obtained for 
an extension from the latter place towards but not 
to a junction with the Wensleydale branch of the 
North-Eastern Railway. These Acts have not yet, 
we believe, been put into force in any way. A 
proposal is now made for a railway from Hellifield, 











on the Skipton and Settle line by Grassington, 
Coverdale, Middleham, and Catterick, and possibly 
on thence to Darlington. It would materially 
facilitate traffic from the north-east to the manu- 
facturing districts of Lancashire, and to the whole 
of the south-west of England, would serve several 
interesting localities, and would relieve an over- 
crowded line. The route from the north-eastern 
ports and from Cleveland to these districts is by 
the old Leeds northern line—from West Hartle- 
pool to Thirsk, and there is no part of the North- 
Eastern system where the traffic is greater, few 
where it is so great. That line is practically in 
the state it was when made, and with no additional 
facilities, the traffic on it is so great as to make it 
impracticable to fully serve the whole of the 
districts at the two extremities. Hence the need 
for a relief, and the greater need for the provision 
of a better route from the importing north-east to 
the manufacturing Midlands. As yet no public 
decision on the two projects is announced, but the 
hope may be expressed that steps will be taken in 
the course of a short time in the direction indicated. 
Over part of the large area from Skipton to Dar- 
lington there is no railway system, and the great 
companies in whose districts these two points are 
may be said to be under some sort of a moral obli- 
gation to provide due accommodation for those 
districts, and a development for their industries 
that would in the future contribute to the growth 
of the revenue of the companies. But an arrange- 
ment would be necessary as to whether the new or 
the old line—that projected and that authorised 
—should be the one carried out, and hence the pro- 
posals of the next session will be awaited with 
interest. 


Tue Proportions oF STEEL RaIxs. 

The last published number of the Transactions 
of the American Society of Civil Engineers con- 
tains an interesting paper by Mr. Ashbel Welch on 
the comparative economy of steel rails with light 
and heavy heads. Mr. Welch points out that the 
best proportions of steel rails have to be deter- 
mined by considerations very different to those 
which controlled the proportions of iron rails, for 
whereas in the case of iron the body of the rail 
was more or less injured by the effects of the 
traffic, in the case of the steel rail the destruction 
is practically effected by the wear of the head. 
In most cases, he remarks, but about 15 per cent. 
of the weight of a steel rail can—with the sec- 
tions usually adopted—be worn off the head, the 
remaining 85 per cent. being required to carry 
the load safely, and it thus follows that if 15 per 
cent. be added to the weight of the heads of 
such rails, the amount of permissible wear would 
be doubled. If securing this increased wear were 


‘the only point to be considered, it would appear 


that the use of very heavy heads for steel rails 
would be most economical, but apart from 
mechanical difficulties in manufacture, &c., result- 
ing from a very unequal distribution of the metal, 
it has to be borne in mind that every additional 
pound of weight put into the head of a rail 
involves an extra expenditure of capital on which 
interest has to be paid. It thus follows that 
whereas on lines with very heavy traffic an exceed- 
ingly heavy head may be profitably employed for 
rails, yet on lines with small traffic the loss accru- 
ing from the interest to be paid on additional 
capital sunk would more than compensate for the 
gain due to extra durability. Mr. Welch has dealt 
with this aspect of the question in great detail, and 
his paper is accompanied by a valuable series of 
tables and diagrams, showing the real economic 
value of rails with different weights of heads under 
different conditions. It is impossible to summarise 
Mr. Welch’s deductions, but we may point out 
an interesting result shown by his figures, and 
that is, that a very important part of the maximum 
gain procurable by an increased weight of rail can 
be secured by an augmentation of weight con- 
siderably below the maximum increase desirable. 
Thus Mr. Welch remarks: “We should not miss 
“it much by saying that on a road where a 634 lb. 
“ rail will wear only ten years, the most economical 
“ size is about 72 lb. per yard ; but that two-thirds 
“of the greatest gain is attained by increasing to 
“ 671b. per yard.” Mr. Welch’s figures are deserv- 
ing of careful examination. 


THE EIAs MaGNETO-ELECTRICAL MACHINE. 
The magneto-electric machine of Signor Pacci- 
notti, which forestalls the “Gramme ring” by 
several years, has been brought into fresh repute 




















































































































ee Rae a 


ABR ta 


biiet tat Se ST RINT 








ke 
i 
; 
; 


see aE SRST ORI 





Nov. 11, 1881.] 





ENGINEERING. 





491 





a 
by the discourse of M. Govi delivered at the 
Electrical Congress, and by its exhibition in the 
Italian Section of the Exposition at the Palais de 
l'Industrie. Close beside it, however, in the Dutch 
Section, is another old machine which has not 
received all the attention which it deserves. In- 
deed it does not appear to have been on view all 
the time the Exhibition has been practically com- 
plete. This apparatus was invented by Herr Elias 
as far back as 1842, and as it contains a somewhat 
similar ring to that of Gramme, it may be said to 
have anticipated Paccinotti to a certain extent. It 
consists essentially of two concentric rings of soft 
iron, each about 1} in. broad and $ in. thick, and 
wound with gutta-percha-coated wire in six sections. 
The outer ring is the inducing electro-magnet, which 
is fixed, and the inner ring is the revolving arma- 
ture, which is mounted on an axle which carries a 
slip-commutator with contact rubbers of copper 
after the plan now so universally adopted in 
dynamo-electric machines. There are six knobs 
or teeth projecting inwards from the outer iron 
ring and serving for magnetic poles, in front 
of which the armature coils revolve. The 
wire is wound continuously on the outer ring, 
but in the reverse direction in each of the 
six succeeding sections. This arrangement is 
designed to make the projecting poles alter- 
nately positive and negative. From opposite 
diameters of this ring a connecting wire runs 
to the commutator, and connects to three of its six 
slips alternately. The result is that as the inner 
armature revolves the alternating currents gene- 
rated in its coils are led off by the wires connected 
to the copper rubbers as a continuouscurrent ; for 
the brush which draws a positive current from one 
slip also draws a positive current from the next, 
because the slips are alternately connected to coils 
on opposite sides of the ring, and passing in front of 
opposite poles of the electro-magnet. The machine 
is exhibited by the Ecole Polytechnique of Delft, 
and is accompanied by a book on the apparatus, 
written by its inventor, and published at Haarlem 
in 1842. Both its author and printer are now 
dead, and no other copy is known to be in existence. 
It contains a very good engraving of the machine 
as it stands, and we should have liked to reproduce 
this diagram, but the book is considered so rare 
and interesting that it has been taken away for 
purposes of translation. 
Tue VENTILATION OF LONG TUNNELS. 

Herr Wilhelm Pressel has circulated a litho- 
graphed paper on this subject among his friends 
and colleagues; and as it is a question of daily 
increasing importance, we reproduce his most 
important suggestions. He begins by pointing out 
that the direction and intensity of the current of 
air in a tunnel is the product of numerous factors, 
iv., the length and dimensions of the tunnel, 
difference in level of the two mouths, average 
temperature in the tunnel, temperature of the 
external air at the mouths, pressure and moisture 
of the same, direction and strength of the prevail- 
ing wind. The effect of the latter group of 
factors may be either to intensify or to neutralise 
the natural action of ventilation set up bya difference 
between the level of the two mouths. The interior 
of a tunnel situated in a high mountain district, 
and passing under a vast mass of rock, will always 
be warmer than the outside air, especially at night, 
when in the Alps the temperature always falls. 
The warm internal air will therefore ascend the 
slope, and issue at whichever mouth is highest, and 
the cool air be drawn in from without to supply its 
place. Evidently this natural ventilation will be 
stronger in proportion to the difference of level of 
the two mouths. But the increase of this difference 
means increased steepness in the tunnel, and conse- 
quently increased production of smoke, and an inten- 
sifying of the evil to be cured. Moreover, as was 
before said, an unfavourable combination of external 
circumstances may destroy all the benefit to be de- 
rived from a steep gradient, and leave only the ill 
effects. This is the case at the Mont Cenis, where 
the difference is so great as 140 metres (nearly 
460 ft.), but where the natural current is from these 
causes extremely weak, and often fails to produce 
any through draught at all, the smoke merely shift- 
ing backwards and forwards, than which nothing 
can be worse. Nor has the mechanical ventilation 
succeeded in supplying the deficiencies of the 
natural. Herr Pressel states that the loss of 
power in the air-compressing machines is so great, 
that, instead of sweeping out the tunnel, they 





barely succeed in sending their current sufficiently 
far into the interior to keep the refuge chambers 
for the employés clear of smoke ; and the apparatus 
more lately erected for pumping out the vitiated 
air is very ineffectual. He therefore concludes that 
natural means are insufficient for the ventilation of 
long tunnels, and that mechanical means have 
failed, and proposes instead a system not hitherto 
tried. It is obvious that a current is caused by 
varying specific densities of air at various places, 
the heavier air being drawn along (popularly speak- 
ing) to take the place out of which the lighter has 
arisen. If then a distinct difference can be estab- 
lished and maintained between the specific gravities 
of the air at the two ends of the tunnel, a steady 
current can be relied upon. This may be done by 
condensing the air at one end or rarefying it at the 
other, or doing both together. The second plan 
has often been adopted. Shafts have been sunk 
into the tunnel at each end, and the air in one has 
been kept heated by fires, so that there was a con- 
tinual indraught of outside air through the other. 
The objections to this method for long Alpine 
tunnels are, first, the expense of the apparatus and 
fuel when used on such a large scale ; and, secondly, 
the radiation of heat from the walls of the tunnel 
itself, when this is pierced through an immense 
mass of rock, which makes it necessary that the air 
brought in should be not only pure but cold. The 
author proposes therefore to adopt the reverse 
process, and cool the air in one of the shafts by 
means of falling water. Railways always approach 
Alpine tunnels along high valleys, which invariably 
contain mountain streams of very low temperature. 
The means of refrigeration are therefore at hand. 
Herr Pressel considers that a stream of about 100 
gallons per second falling through the shaft would 
cool the air sufficiently and establish the current, 
for which he believes that a difference of tempera- 
ture of 10 deg. Cent. between the two shafts would 
be all that would be necessary. The upper open- 
ings of the shaft should be protected by revolving 
iron shields from the disturbing effects of wind on 
the ventilation. The mouths of the tunnel should 
be closed to allow this system to work properly, 
but need not be absolutely shut. Arrangements 
should be made for closing the shafts, and either 
wholly or partially shutting off the water supply, 
and there should be a special system of telegraphic 
signals for the purpose, so as to keep the whole 
system under control and enable it to be worked 
according to the varying conditions of the atmo- 
sphere. In very cold weather the supply shaft 
should be closed altogether, and the corresponding 
mouth of the tunnel opened, when the cold air will 
flow in of its own accord. 








FOREIGN TECHNICAL LITERATURE. 
Tue Revista Minera (Madrid, November 1) has been 
informed from Bilbao that Friedrich Krupp has arrived 
at that place with the object of purchasing land for the 
construction of a large steel works. 





Amongst the papers in the second number for October 
of Dingler’s Polyteknisches Journal is one on improvements 
in ironsmelting, in which are described Ledebur’s process 
for the preparation of manganese ore before smelting, 
the double puddling furnace of the Union Actien- 
Gesellschaft, and other matters of interest. 





The Wiener Zeitung (October 26) learns that the 
Russian railways and sugar factories, which have 
hitherto been large customers to the Ostiiau and Carwin 
coliieries, are finding it much more advantageous to pur- 
chase English coal, owing to the low freights obtainable 
by homeward-bound Russian vessels. It is said that 
English shippers are making extraordinary concessions 
in order to secure the trade. 





The report of the Director-General of the Italian 
Mercantile Marine is published in the October and 
November numbers of the ftvista Marittima, From this 
it appears that the tonnage under sail diminished in the 
first half of the year 1881 from 922,146 tons to 911,349 
tons, and the number of vessels from 7822 to 7753 . On the 
other hand, three new trading steamers, of a total tonnage 
of 2601 tons, were purchased in England and Scotland. 





The Railway Age (Chicago, October 20) says that at 
the annual meeting of the American Humane Society, 
held at Boston on the 20th ult., the President, Mr. E. L. 
Brown, of Chicago, announced that no one of the 700 
designs for cattle cars, which had been presented, had so 
complied with the requirements therefor as to enable 
the’ Association to award the 5000-dol. prize offered. 
This result appears to have been expected, but itis con- 
sidered that the inventors have been very hardly treated. 





The Zeitung des Vereins Deutscher Eisenbahn-Verwalt- 
ungen (Berlin, November 4) publishes the text of a 
circular issued by the Italian Minister of the Interior to 
the Prefetti throughout the country. He points out 
that numbers of Italian workmen have been attracted to 
Panama in hopes of obtaining employment on the canal 
works. He wishes it to be made public that at the present 
time there are more labourers on the Isthmus than can 
be employed, and that, moreover, arrangements have 
been made for the importation of 1000 Chinamen, Under 
these circumstances, and considering the unhealthy 
climate, the Prefetti are instructed to use all their 
influence to restrain Italians from going out. 


The Deutscher Reichs-Anzeiger (September 28) gives 
the following details of the subterranean telegraph lines 
at present in working in Germany. The total length of 
cable is 3642 miles, the greater portion of which contains 
seven wires, though on some of the minor lines a four- 
wire cable is used ; 10,170 tons of iron, three-quarters of 
a ton of copper wire, and 1836 tons of gutta-percha 
casing were employed on the system; 70 rivers were 
traversed, requiring between seven and eight miles 
of subaqaeous cable. The first line constructed was 
begun on March 14, 1876, and the latest (that from 
Cologne to Aix-la-Chapelle), which is included in the 
report, was completed on June 26 of the present year. 








The Moniteur des Intéréts Matériels (Brussels, Novem- 
ber G) is informed that the projected elevated circular 
railway for Vienna has just been accepted by a portion 
of the Municipal Council. The plan, which was drawn 
up some time ago by American and English engineers, and 
is supported by the Government, comprises a total length 
of 28 miles of line. The central station will be in the 
Franz-Josef Park, and is to be constructed so that a fish 
market can be established underneath it. The average 
height of the line above the roadway will be 16 ft. It 
is to be supported on groups of three columns 11 in. in 
diameter, with from 60 ft. to 80 ft. between the groups. 
The total estimated cost of the work is five millions 
sterling. 

Old rails are at present bringing from 99 frs. to 
100 frs. per ton. This is a much higher price than has 
been known for some time, but the former figure was 
offered a few days ago for 1500 tons of old double-head rails 
from the States Railway. 

It is stated that an order for 30,000 tons of rails for 
the Alta Italia Railway has been secured by a German 
firm at about 6/. 12s. 6d. per ton ‘delivered. According 
to a paragraph in the Deutscher Submissions-Anzeiger, of 
November 5, the contract was divided between the Union, 
Dortmund, the Bochumer Verein, and the Hirder Verein. 
Bolckow, Vaughan, and Co.’s tender was 193 frs. per ton. 





La Nature of November 5 publishes an abstract of 
a paper read by M. Raoul Pictet before the Paris Academy 
of Sciences on October 17, upon the scientific principles 
by which the speed of vessels might be considerably 
increased. M. Pictet, having studied the question 
of producing a vessel to transport a given weight 
with the greatest economy and speed, has arrived 
at the idea of constructing one that shall be com- 
paratively broad and shallow. The bottom will receive a 
constant upward pressure, which M. Pictet believes will 
tend to decrease the draught, in proportion as the speed 
increases, His calculations show that with a vessel 
constructed on this principle a speed of from 35 to 40 
miles per hour should be attained. An experimental 
boat has been ordered from a firm in Geneva, and is 
expected to be tested on March Ist of next year. La 
Nature considers that M. Pictet’s former work is a 
guarantee that this time too his experiments will prove 
of practical value. It is to be borne in mind, however. 
that this is a very old idea, and unless M. Pictet’s plans 
include special features, which are as yet unknown {o 
us, we fear that his experiments will only result in 
disappointment. 








IMPROVING BRIsBANE.— An encouraging sign of the con- 
fidence felt in the future of the metrupolis of Queensland by 
commercial men and capitalists, is to be found in an unusu- 
ally large number of buildings at present in course of 
erection in Brisbane and its suburbs. Not only are busi- 
ress premises springing up in all directions, butin the 
suburbs on every hand are to be seen in course of erection 
private residences,.many of them commodious and of elegant 
design. 

Society or Arts.—The first meeting of the one 
hundred and twenty-eighth session of the Society of Arts 
will be held on Wednesday, the 16th inst., when the open- 
ing address will be delivered by Sir Frederick J. Bramwell, 
F.R.S., chairman of Council. Previous to Christmas, 
there will be four ordinary meetings in addition to the 
opening meeting. For these, the following arrangements 
have been made: November 23, ‘‘ The Storage of Elec- 
tricity,’ by Professor Sylvanus Thompson, D.Sc. ; 
November 30, Discussion on the Society of Arts’ Patent 
Bill ; December 7, ‘‘The American System of Heating 
Towns by Steam,”’ by Capt. Douglas Galton, C.B., F.R.S.; 
December 14, ‘‘ Electric Lighting at the Paris Electrical 
Exhibition,’ by W. H. Preece, F.R.S. 
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CURRENT RAILWAY LEGISLATION. 


SYNOPSIS OF SESSION 1831, 


BILLS PROMOTED BY 


NAME OF RAILWAY. 


1, Banbury and Cheltenham Direct Railway Company (additional 
capital) ... ose wan : eee 
. Brighton and Dyke Railway ( ‘ompany (revival of powers) 
. Burry Port and North-Western Junction Railway Company . 
4. Burton-upon-Trent (Station-street extension) Railway... 
5. Carmarthen and Cardigan Railway Company 
6. Central Norfolk ae onang red to Lynn and Fake nham 
Railway) 


deviation, &. 
ptions, Gre not orthe ro 
and Midland Rail- 





7. Charnwood Forest Railway Company ( 

8. Cheshire Lines Committee (joint subs 
Manchester, Sheffield, and Lincolns! 
way Companies) 





on Juncti 


10, Cieveland Extension Mineral Railway (revival 
11. Dudley and Oldbury Junction Railway Company 
ment of portions, extension of time, &c.) ove 


9. Cleator and Workingt on Railway 

of powers) 
(abandon- 
P - \ 
12. Furness Railway Company ... i ll — eee < 


13. Great Eastern and East Norfolk 


Railway Company (transfer 
of undertaking) ase eee eee oun 


14. Great Eastern Railway Company (general powers) 


~< 


15. Great Northern Railway Company ... ose eee 


16. Great Western Railway Company (various powers) , ° 
N.B.—The Uxbridge and Rickmansworth Railway was rejected 
17. Hoylake and Birkenhead Railway and Tramway Company 

(changed to Seacombe, Hoylake, and Deeside Railway) 
18. Hylton, Southwick, and Monkwearmouth Railway Company 
(additional capital) ese “= 
19. Lancashire and Yorkshire Railway Compar ny 


= London and Blackwall Railway Company (extension of time)... 
. London and North-Western Railway Company (additional 
powers) .. oe _ a 

22, London an i North-Western Railway Cor npany | (new railways) 
23. London and North-Western and Midland Railway a 
(Market Harborough new line and works om 


wre Dy... 


3a. nens ion and South-Western Railway C “ 
N en altered by 


¥.B.—The mileage applied for has be 
arrangement in C ymmittee. 


24. London, Chatham, and Dover Railway Company (further 
powers) - ‘ . 
25. London, Chath um, and Dover Rai ilway C ompan} (Mais istone 


and Faversham Junction) .., 
26. London, Chatham, and Dover Railw ay Company (City and 
Suburban Traffic Station) ... ‘ “ mick oe 


Maidstone and Ashford Railway (farther powers) 
28. Manchester, Sheffield, and ,Lincolnshire Railway C ympany 
(additional powers) ... 
29. Manchester, Sheffield, and Lincolnshir 
(new works) ... 
30, Metropolitan Railway C 
31. Metropolitan Railway vanes any 
worth Railway) ° ; one 
2. Metropolitan and Distric “t Railw ways (City Lines 
extensi yn of time ‘ ‘ . : e 
3, Metropol litan District Railway Comp: any (Various powers) 
N.b.—The Ealing to Uxbridge Railw ay was rejected 
-* Midland Railway Company (additional powers) .. 
. Milford Haven Dock and Railway (confirming new agre ement) 
36. Penarth Harbour Dock and Railway Company 


“"Railws ay Compaay ; 


Company (various powers) » 
(Aylesbury and Ri ckmans- 
and Extensions 





37. Penarth, Sully, and Barry Railway Company (abandonment) 
33. Potteries, Shrewsbury, and North Wales Railway Company 
(sale of underts aking g) 
39. Ramsey and Somersham Junction “Railw: Ly Cr smpany (exten 
sion of time) s 
= Rosebush and Fishguard Railway C ompany (deviation) 
- Ruthin and Cerrig-y-Druidion Railws ed oangeny (revival 
powers) . ” . 
42. South-Eastern Railway | Comy any ‘ 
43. Staines and West Drayton Railway ( 
44. Watford and Rickmansworth Railway C 
undertaking) ... aie 
45. West Lancashire R rilway Com pany ‘(various powe re) ... 
46. Whitland and Cardigan Railway Company (diversion). 


of 


Yompany (deviation) aa 
yupany (transfer of 


_ BIL LS FOR INCORPORATING 


NAME OF RAILWAY 
47. Elham Valley Light Railway ... 


48. 
49. 


Gravesend Railway es 
Greenwich Dock and Ri nilw ay pom 


50. Kingston and London Railway 


51, Lydd Railway... ove on 

52. Oxted and Groombridge Railway .., eco eee 
53. Rotherham aod Bawtry Railway nie eco oi 
54. Southport and Cheshire Lines Extension Railw ay 

55. Swanage Railway eco oe coo oe ‘ 

56. Swindon and Cheltenham Extension Railway 


57. Uxbridge and Rickmansworth Railway 


ENGLAND 





AND WALES. 


EXISTING RAILWAY COMPANIES WHICH HAVE RECBIVED THE RoyAL ASSENT. 


Length of 
New Rail- 








way. Capital. 
miles. ec. £ 
Nil 
Nil 
2 WW 25,000 
0 16 ah 
6 66 60,000 
27 45 193,000 
1 3 
Nil 600,000 
6 41 | 110,700 
Nil 
Nil 
1 13 
Tramway: st 300,000 
23) 
Nil 
27 is ) 
Tramways >| 750,000 
6 0 5 
9 7 1,000,000 
Nil 300,000 
7 «#55 174,000 
Nil 90,000 
0 12 1,500,000 
Nil 595,000 
10 «46 450,000 
L.& N.W 
. 33,000 
1 @ Midland 
90,000 
21 20 600,000 
1 44 270,000 
9 73 240,000 
0 2 300,000 
Nil 
Nil 
3 79 400,000 
Nil 300,000 
21 «248 400,000 
Nil ose 
0 19 100,000 
8 8 1,890,000 
Nil aan 
Nil 150,000 
Nil 
Nil 
Nil ee 
2 73 , 
Nil - 

10 51 399,000 
0 41 27,000 
Nil ‘ 
Nil 290,000 
gS OR 25,000 


R AILWAY COMP. ANIES 


Length of 





- . Proposed 
New Rail- ate 
way. Capital. 
miles. ch. £ 
16 25 150,000 
$ 72 200,000 
1 65 650,000 
7 45 675,000 
10 0 75,000 
13 8 330,000 
19 #1 330,000 
13 71 265,000 
10 14 96,000 
36 4 450,000 
8 40 150,000 





Proposed 





Borrow- 
ing 
Powers. 
£ 
200,000 
8,000 
20,000 


66,000 


198,000 


36,900 


100,000 


250,000 
333,000 


100,000 


58.000 


30,000 
500,000 


185,000 
150,900 


11,000 


30,000 
199,800 


90,000 
80,000 
100,000 


166,500 
100,000 


133,000 


600,000 


50,000 | 


133,600 
9,000 





8,300 


Borrow- | 


ing | 


Powers. | 





£ 
50,000 


55,000 
200,000 


225,000 
25.000 


110,000 
110,000 


88,000 
32,000 


150,000 


50,000 


| ee 


Kinniple and Morris ; 


Engineers. 


E. Wilson and Co. 
W. 
Charles Harrison 
E. C. Ferguson 
T. W. Smith 


Charles Liddell 


W. E. Scott 


J. Wood; A. H. Strongi'th’arm 


A. A. Langley; 


F. C. Stileman 


R. Johnson ; John Fraser; John 
Fowler 


John Fowler; 


Sir J. 


W. G, Owen 


Galbraith and Church 


Hawkshaw ; Starges 


Meek 


W, Mills ; 
| W. Mills ; 


Francis Stevenson 
Francis Stevenson 


Francis Stevenson 


John Underwood 
W. B. Galbraith 


W. Mills 
G. Hopkins 


J. Wolfe Barry; H. 


M. Brunel 


W. Dennis; 


Charles Sacré 


Charles Sacré 
J. Tomlinson 


Charles Liddell 
J. Wolfe Barry 


John Underwood 


Sir J. Hawkshaw 


"J.B. Walton. 


F. Brady iis 
A, Thuey 


James Brunlees: C Douglas Fox 
B 





C. Douglas Fox ; 
F. Brady ; 


alton 


Engineers. 


F. Brady 


P. Fox 


C, Andrews; Sir J 


Hawkshaw 


J. Wolfe Barry 


F. Brady 
J. Wolfe Barry 
R. E. Wilson 


James Brunlees ; C. Douglas Fox 


. Dennis; 


| Barlow, Son, and Baker; Gal- 
braith and Church. | 
Charles Liddle; W. J. Kings- | 
bury; J. R. Shopland 


A. Thuey 


E. Wilsonand Co. 


| Wightwick, 


Rosser 


| Beale, Marigold, Beale, & Groves 


Solicitors. 


J. B. Looker; 
Lamb and Evett 


Sutton and Ommanney 


J.and W. J. Drewry 


Ashurst, Morris, and Co.; 
C. Matthews 


Fowler and Co, 


Newman, Stretton, and Hilliard 


R. B. M. Lingard Monk; Beale. 


Marigold. and Beale 


Lamb and Howson ; E. L. Waugh 


and Musgrave 


Chappell, Son, and Griffith 


Mathews and Smith 


Currey, Holland, and Currey 


Capel A. Curwood 


Capel A. Curwood 


Nelson, Barr, and Nelson 


R. R. Nelson 


G. Davis, Morgan, and Co. 


Ranson and Nelson 


T. A. and J. Grundy and Co. 


Hollingsworth, Tyerman, and 


Andrewes. 
R. F. Roberts 
R. F, Roberts 


R, F, Roberts 


Bircham and Co. 


John White 
John White 
John White 


R. B. M, Lingard Monk 
R, B, M, Lingard Monk 


Burchells 


Burchells 


Burchells, Baxters, and Co. 


Baxters and Co. 


Davidson and Morris, 
B. Mathews and Son; R. 
Williams 
Ingledew and Ince 
8. F. and H. Noyes 


Sergeant and Son 
t. H. Harris 


L. Adams 
Cooke and Parkingson 
Hargrove and Co, 
Walton and Smith 


ones and Forrester ; 
_an ds Ev ans 


Solicitors. 


W. R. Stevens 
Higginson and Vigers 


Ww. 


Jenkins 


Kingsford, and Co. ; 


Bristow and Shepherd; W. R. 
Stevens 
| Burchells; James Bell ; Hart, | 


| 


| Bircham and Co.; 


Beale, 


Hart, and Martin 
Robert W. Perks 
Cope and Co, 


Styer 
Walton and Smith 
Marigoid, Beale, 
Groves; J. J. Freeman 
J. C. Townsend 


P, Burdett Cunningham 


and 


Beale, Marigold, Beale, & Groves 


Walter B,| 








Frank 


| 


Sherwood & Co. ; 





——__—. 










































































































WITH THE MILEAGE OF RAILWAY, CAPITAL, AND BORROWING POWERS APPLIED FOR UNDER EACH BILL. 


Parliamentary Agents, 


Sherwood and Co. 
W. Bell, 
Simson and Wakeforil 
G. Norton. 

J.C. Rees, 


Dyson and Co. 
W. Bell. 


Wyatt, Hoskins, and Hooker, 


Dyson and Co. 


Wyatt, Hoskins, and Hooper 


Martin and Leslie. 
Toogood and Ball, 


J.C. Rees. 
Sherwood and Co. 
Dyson and Co. 


Sherwood and Co. 


J.C. Rees. 


Sherwood and Co. 
Dyson and Co, 


Dyson and Co. 
Sherwood and Co. 
Sherwood and Co. 
Sherwood and Co 


J.C, Rees. 


Martin and Leslie. 
Martin and Leslie. 
Martin and Leslie 
Martin and Leslie. 


Wyatt, Hoskins, and Hooker 
Wyatt, Hoskins, and Hooker 


Sherwood and Co 
Sherwood and Co. 


Dyson & Co. 
Dyson and Co. 


Sherwood and Co. 
John Jordan 
Sherwood and Cv 
W. Bell 
Sherwood and Co, 


Cruse and Clay. 
J.C. Rees. 


Holmes, Anton, and Creig 


Stevens and Mortimer. 


Martin and Leslie. 
Lewin and Gregory 
W. Bell. 


WHICH HL AVE RECE IV ED THE } ROTAL ASSENT. 


C.J. Hardy, 
W. Bell. 


Wyatt, Hoskins, and Hooker, 


Sherwood and Co. 
C. F. Mortimer. 
Brown and Baker. 

Sherwood and Coy. 


W. Bell. 
Sherwood and Co. 


Martin and Leslie. 


Durnford and Co. 





Nov. 11, 1881.] 





ENGINEERING. 





SCOTLAND.—ROYAL ASSENT 


















































oes | 
Length of | p,., ol Borrow- : 
NAME OF RAILWAY. New Rail- C Lena ng Engineers. Solicitors. Parliamentary Agents. 
way, _ Powers. 
—_—_ sora | 
miles, ch. | £ | £ } 
58. Burntisland Harbour (vesting of Harbour in commissioners) Nil | ose “0 Thomas Meik and Son T. A, Wallace; Adam Johnstone W. A. Loch. 
59. Caledonian Railway (additional powers) eve eee . Nil | 100,000 7 eee ji James Kerr Grahames, Wardlaw, and Currey. 
60, Caledonian Railway (Partick siding) . ooo * oe 2 62 | 225,000 | 75,000 Blyth and Cunningham James Kerr Grahames, Wardlaw, and Currey. 
61, Caledonian Railway (guaranteed annuities) Nil 60s | sie wee pa Andersons and Pattison \Grahames, Wardlaw, and Currey. 
62. Caledonian Railway (lanarkshire lines) ... 10 387 | 270,060 | 90,000 John Strain James Kerr |Grahames, Wardlaw, and Currey. 
63. Caledonian Railway (Larbert and Grangemouth connecting | 
lines) ... eco ons 4 22 100,000 | 33,330 Blyth and Cunningham James Kerr \Grahames, Wardlaw, and Currey. 
64. Glasgow and South-Western Railway ose «| 13° 28 450,000 | 150,000 A. Galloway Thomas Brunton Sherw and Co, 
65. Glasgow (City) Union Railway cs 0 48 oo be James Carswell McGregor, Donald, and Co. Martin and Leslie, 
66, Glencairn Railway (abandonment) .., Nil ive ose eon Paterson, Cameron, and Co.; J. C. Rees. 
Ashurst, Morris, and Co. 
67, Great North of Scotland Railway .., ons ooo 13. 67 100,000 | 33,000 | P.M. Barnell; Blyth and Cun-| Adam, Thomson, and Ross Dyson ard Co, 
ningham 
63. North British Railway (New Tay Viaduct) eos 3 29 600,000 | 200000 ne W. H. Barlow Adam Johnstone Sherwood and Co, 
69, North British Railway (general powers) 6 33 270,000 | 78,000 W. RB, Galbraith ; J. Carswell Adam Johnstone | Sherwood and Co, 
7v. North British and Montrose and Bervie ‘Hallway Companies 
(amalgamation) i Nil pon | pon Adam Johnstone; James Crockett Sherwood —? Co. 
71. Annan Waterfoot Dock and Railway (I. Cc, y 0 72 66,000 | 22,000 Bruniees and McKerrow Alexander Downie F. Ga 
72. Moffat Railway (I.C.) ... . 1 59 | 16,000 | 5,330 John Wood Thomas Tait } Simson and ‘d’ Wakeford, 
| ' 
Nore.—Thoss marked * I, C.” are for incorporating new companies. 
IRELAND.—ROYAL ASSENT 
Length of Proposed | Borrow- | 
NAME OF RAILWAY. New RKail- Cavital. | ng Engineers. Solicitors, Parliamentary Agents. 
way. I | a... 
miles, ch. £ £ | 
73, Ballyclare, Ligoniel, and Belfast Junction Railway (I.C.) .. 12 29 120,000 40,000 | John Russell G. Davis, Morgan, and Co.; R. J.C, Rees, 
| Dawson Bates | 
74. Belfast and County Down Railway ... iii sind - Nil 75,000 25,000 | Berkeley D. Wise Johns, Hewitt, and Johns | Dyson and Co. 
75. Belfast and Northern Counties Railway on ma 4 23 | 60,000 20,000 | Robert Collins James Torrens and Sons | Sherwood and Co. 
76. Belfast, Holywood, and Bangor Railwa an oe Nil aia 40,000 | pa se Michael Buckley Simson and Wakeford. 
77. Belfast, Strandtown, and High Holywood Railway (L C. ) ~ 5 4 72,000 24,000 | John Russell G. Davis, Morgan, and Co.; R, J.C, Rees. 
Dawson Bates | 
78. Clonakilly Extension Railway (I. C.) oe as 8 66 40,000 20,000 | J, W. Dorman; J, G. L. Stephen- H. T. Wright H. J. West. 
son 
79. Cork, Blackrock, and Passage Riilway - Nil 14,000 7,000 om ile J.B. Julian P. B, Sharkey. 
80, Cork and Kenmare Railway (1. C.) ... ‘ 34 50 220,000 110,000 | W. Barrington D. A. Nagle | Sherwood and Co. 
81. Great Northern Railway (lreland) .. oa eee 10 60 eee sn | ose eos Crawford and Lockhart | Dyson and Co, 
82. Great Southern and Western Railway ose oss 24 19 ios 200,000 K. Bayley; B. F. Flemyng Barrington and Co. Sherwood and Co, 
83. Limerick and Kerry Railway... pa “a ase Nil 200,000 | 130,000 ~~ and Lake, Beaumont, and Lake; Martin and Leslie. 
| | Richard Huggard ; Michaei 
Leaby and Son 
8i, Midland Great Western Railway of Ireland 15 55 500,000 166,000 R. R. Greene John Kilkelly Martin and Leslie. 


NoTé.—Those marked 











“T. C” are for incorporating new companies. 


BILLS REJECTED. 















































George Robinson 


| | j 
Length of pronoseq | Borrow- | 
AME OF RAILWAY. New Rail- Canital ing Engineers. | Solicitors. | Parliamentary Agents. 
way. pia". | Powers. | 
Say =f 2. ee oe miles. ch. ¥ £ ¥ 7 7 
Joston Ocean Dock and Railway... cee ooo 6 66 220,000 75,000 + Sew and Son; J. Bradley and Co. Sherwood and Co. 
| illiams 
Bristol and Portishead Pier and Railway ose o 0 32 is F. C, Stileman Hargrove and Co.; Isaac Cooke; Martin and Leslie. 
| | and Sons 
G “ quien god on ige —_ - a pia ~ i | ssithes | ay ager 5 ey ‘ — = Grahames, im ore and Currey 
irea este e " nd Aylesbu i 5 3 372, 00( 24, | fe wen and Elives | ‘owler and Co. ° 8. 
London and North-Western (Rickmansworth, Amersham, and are | ; 
Chesham Railways) . im a 10 48 170,000 | 55,000 F, Stevenson R, F. Roberts Sherwood and Co. 
North Staffordshire Railway y (Cauldon Quarries) aia i o } aie Urs 7 Blagg. Son, and Masefield Dyson and Co, 
South-Eastern Railway (East of London and Crystal Palace) oss 3 29 ‘ a - | Wilson, Bristow, and Carpmael Stevens and Mortimer. 
BILLS WITHDRAWN. 
: eo a Length of Proposed Borrow- | 
NAME OF RAILWAY, New Rail- On ital ing Engineers. | Solicitors. Parliamentary Agents. 
way. | pial. | Powers. | 
miles. ch. £ £ | 
Bridgewater Railway 7 | 90,000 | 30,000 J. Kincaid | W. Toogood Toogood and Ball. 
Cannock Chase and Wolverhs ump ton Tiailway Company and Can- } | 
nock Chase Colliery Companies... a ai ie sda | ios - | H. M. ements Beale, Mari- Martin and Leslie. 
| ld, le, and Grov 
Charnwood Forest Railway (abandonment) fs iin } ake | BW. —- Ww. W. Goode W. Bell. 
Crystal Palace and South- ‘Eastern Junction Railway... 1 75 | 180,000 | 60,000 W. Hall a om Fowler and Co. 
Forth Bridge Railway (abandonment) ed A ee in | is ose | Millar,  Bobeon, and Innes; Simson and Wakeford. 
: | Asburst, Morris, and Co, 
ame Ee | ws coe awe woe 48 47 290,000 | 120,000 F. C. Stileman | May and Brett Dyson and Co. 
Muswe ill Estate and Railways “is a aa arkby, Stewart. and Co. J. C. Rees. 
Rhondda and Swansea Bay Railway 10 2 337,000 | 110,000 | 8. H. Yockney, S 5 "Yockney | Stricks and Bellingham Dyson and Co. 
South Garston Dock and Railway eee 1 8 550,000 | 183,300 | A, F. Bla ndy Simpson and North; Vallance Brown and Baker. 
| and Vallance 
Southern Railway (Ireland) eo eee i it | poe see Newman, Stretton, and Hilliard Muggeridge and Badham. 
Skipton and Kettlewell Railway (extension to “Buckton) ‘a ws 8 48 108,000 36,000 | E. O. Ferguson Langdale and Eaton Turner;} Wyatt, Hoskins,and Hooker 
| | 
' 








BILLS DEPOSITED AT THE PRIVATE BILL OFFICE OF THE HOUSE OF COMMONS, BUT NOT FURTHER PROCEEDED WITH. 








| Length of 








Birmingham, Walsall, Cannock Chase, and North Staffordshire) 


Junction Railway ... eos eee 


Daventry and Weedon Railway ... tee 
Fulham District Railw 7 


Londonderry and Moville "Bailway, Tramways and Pier 


Norwich (City) Central Station and Railway .. eee 
Ramsgate, Broadstairs, and Margate Railway... 

Taff Vale, London and North-Western, and Midiand 
Railway ove eee 
Waterford, Dungarvon, and Lismore Railway... oe ose 

Wimbledon Common Railway _,., 


NAME OF RAILWAY, | New Rail- 
| way. 
miles. ch, 
oe eee ove eee a 41 
a wa x: 2 
oe ove ’ one ut »s 
} 21 26 r 
eos f | Tramways 
12 9 , 
° eee 2 2 
eee 6 69 
Junction 
ove eos 20 
- af. 'me dae 
ose ove ove on 9 #13 


Windsor and Ascot Railway ove 





Engineers, 


| 
| Solicitors. 


Parliamentary Agents. 








Proposed — 
Capital. | powers. 
£ £ 
1,000,000 | 33,000 
60,000 | 20,000 
50,000 | 16,600 
140,000 | 70,000 
150,000 50,000 
150,000 | 50,000 
375,000 | 124,800 
80,000 eee 
200.000 | 66,666 
250,000 | 83,000 








L. H. Shirley; R. E. Wilson 


R. J. H. Saunders 


W.A. Traill 
T. W. Smith 


G. Shepherd 


"Se Wi Grover 
J. Gardner 


Newman, Stretton, and Hilliard; 
H, M. Wainewright 
J.L. G. Powell 


T. and R, N. Chambers 
F. C. Mathews 


Newman, Stretton, and Hilliard 
Edmond Power 


S. F. and H. Noyes ; Phillips and 
Randal Ford 





W. Bell, 


John Sandes. 
W. De Winton. 


P. B, Sharkey. 


Dyson and Co 
H. J. West. 


Toogood and Ball, 
P. B. Sharkey. 
Tahourdins and Hargreaves. 
Sherwood and Co, 








































ENGINEERING. 














“ENGINEERING” ILLUSTRATED PATENT RECORD. 


Comprep sy W. LLOYD WISE. 





APPLICATIONS FOR PATENTS DURING THE WEEK ENDING | 


1! 
ot || GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTus. 
NOVEMBER 7, 1881. i and OF ApPLicaNts. ABBREVIATED TITLES, &0. For Particulars, see Corresponding Numbers in Lists of 
Dates | Applications for Patents, 








In the Cases of Inventions communicated from Abroad || 


L.—Annour.ced November 4. 






















































































































Motard, 


the Names, #c., of the Communicators are given in || Nov. 3) 


4817 


Groth. Steiner. 


ee apparatus for sewing ma- 




























































































Italics after the Applicants’ Names. No. ame No a No Ne 
}} avo. 2 ° NO. . NO, Name, 
= ~ || 4818 | T. R. Jordan, London. Danine, percussive rock drills. \— —i— — 
Nos. | NAMES. &c 4819 Lieve Wise. Biirgin, ome eotuated by electricity. 1881 — 1881 ‘ 
and » EC. B TED TITLE 1 4820 oyd Wise. Biirgin. ectric lamps or regulators. 2082 addan 2652 | Sage. O'Farrell. 
Dates.| OF APPLICANTS. | eames a oe 4821 | W. Jones, Manchester.) Apparatus for measuring water,|| (Oldreive), | 2992 | Outridge. Cottre | 
= Se Reta: ae &c , applicable also as a motive|| 2586 | Haddan 3118 Saunderson Pratt 
1881 power engine. (Shaw) 3196 = Browne. Dunnachie, 
Nov. 1 || 4822 | Brewer, Baca, we eX, obturator for uso in|} | 
4764 | Morgan-Brown. Stone.) Rock-drilling apparatus. = otograph 
4765 | J.T. Lockey, North- | Matresses, £0. i| -— > er 5 eee Photographic cameras. Il. —JAnnounced November 8 
| . wich, Se 432 mw. a on, ectric current meters. wn . . 
4766 | aughan on. | Manufacture of aerated and other|| ,o. = , a 
| beverages for medicinal purposes, | 4825 | C. 3. arus-Wilsoa cine b os regulating dynamo- No aie te tail Ke see 
a m v0. ° 2 | . . VO. 2 e. 
4767 | Thompson. Prevost, | Furnaces. |} 4826 | G. Lowry, Salford. Spring mattresses. —_ —-—| —-— —_—— ——. 
4768 | J. Ascough, Hands- Antiseptic drinking fluids. | eee | Sts | etmocn, 1 dete | Sevens, , {| a 
Ww , Stafford. . am. os edknap. 79 | ry ne 15 | Surgeon an 
4769 ly. pay Birming- Mangles. || 4828 | W. 8. Frost, Surrey. Locks. | 4309 | Wirth 4481 | Groth (Him- Galwey 
| ham. 4829 ~ ae, Birming- | Tricycles and other velocipedes. ant Dawerdt. ens |B ae : 4517 | Hedicke 
4770 | C. A. Glazbrook, W. Game of chance and apparatus to be | | = awerdt 85 | Hoskingand] M ater 
| BE aman | oe : oon) om | emeanerecetermte| $5 |S” | se | ame (St | aes : 
- B. Trench, ons cia “4 ae er : 
« London. le . a by aid of noe =d! | 4395 Boult - 4487 a , 4525 | Reddie Vm ’ 1 
771 Crastin, London. Method of and apparatus for light- Sion, steering, a - on ting a oo matte Trem- 
ing by gas, a opelieshio to|| which apparatus is partly applic- 4439 Jameson. - Walker, way Enjin 
lighting by electricity and for rot J. Tranfield, Sheffiel a other purposes. | See Deu _ 4491 ——— (La , Co.) 
heating. 483 - Tranfield, Sheffield. anufacture of springs and appa- aasi Stansileld. Societe 527 | Blease and 
-_ 5 451 | Brotherhoo A , Wilsor 
4772 | J. Darling, Glasgow. | Lamps. ; 4ss2 | H. Dansoy, London. | Hosting food wets f || 4483 | Bueiee Predaae | asso | & eel 
4773 | A. W. Cooper, Dundes.) gt ering apparatus, partly applicable 4 Rey, AAR. 1 5: -¥ — © in surface weit (Du Bois) Chimiques di (£ - 
| to other purposes. 48338 | Hadd Flaastad L — a Swan i | Sud-Ouest : 4531 | Dixor ‘k 
774 | Barlow. | Anderson Shaft machines for ~ a 4834 H- Dicki “ty Hu, Method f and apparatt i Young 4493 | Royle. Le " t 
4715 | Bonneville Dart.” | Blectric lamps.” (Complete specifica. aa Sa ot eee 2S Eee = SSS | Gekes ponte 
477 @. Kynoch, Birming- | Cartridge cases. ersield. row wn =. oye pm - | Gees | Sameer » | (Vache). 14583 | Gibte 
m. — n fi ehicles. vl on € : ty € lb Sneed ri Ds 
4777 | BE. z. Prentice, Stow- | Electric lamps, 4835 J. 2 Saree, Salford, | Spring safety hooks. 4463 | F —_ Nor-} 4497 ——— ke) = - — , 
> ¢ c. | 0 rysue ae at at 
~~ Pp. Wneht Laon 4836 | W. E. Fitzmaurice, | Preventing and extinguishing fire|| 4465 | Lodge and | 4499 | O'Neill. Shepherd. 
TT right, London. Incandescent electric lamps. ae rag : ~ » P Oldroyd 4501 | Manbré 4539 | Carmont 
77 * Gladwin, Boston, Augers and similar bering tools = Lodge. in ships and on land. 4467 Miles. yd. = | aon . — —— 
| 183., (Complete specification), = , | aaa Challi 45 “pene rf eee 
4780 | A. T. Woodward, New | Insulating electric conductors and|| £837 Johuson. D'Argy Preparation of cigarette paper. || 440 | Challis dl pig + a, 
| York, U.S.A material employed for such insu-|| #898 | W.R- Kinipple, West-| Launches, barges, and other small pe Tyan a od } ae 4547 | rompton é 
nae = yt or waterproofing. minster. —. £F as for ~ | omaha ae ~ | Innocent, | 4549 | Whitehou 
78 _ A. Cowper, West- ng e . bc. chevsky E 5 liteho 
eel be eee ee at | 8. Danischewsky, | Nut-locking device. Tagait- . and Rutter} 4553 | Jensen 
4783 H. Smith, New | Method d } : Pari | chinoff). 4511 Harrington. (Edison). 
—s York, U abt 7 and machinery for sewing! 4549 J. B. “Spence, London, | Manufacture of concrete suitable for || 4475 | Powell. 4513 | Pieper 4555 | Hagen (B 
2 al ork, U.S.A. ——_ in the manufacture of and emered, receiving an enamelled surface, || 4477 | Turner | (Degener) and Brin 
Nov. 2 : sails. &c. : . 
4783 | G. Hep pW. Barer, Navigable ships and vessels. 4841 G ype eg A po - 
and : ‘arker . ockdauk, LOn- ianororte actions. 
Ken don. . — 
4784 | W. 4 and D. Myl- | Ships’ rudders. 4842 Jensen. Schinidt Rolling mills || INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
chreest, Liverpool wes \t Brothers. ne i] COMPLETE SPECIFICATIONS. 
4785 | Edwards. olker. Competitien frp preventing incrusta- . a Darwen, | Looms for weaving. For Particulars, see Corresponding Numbers in Lists of 
tion in boi _ 4 
4795 | Vo Nawrvcti, Zeic- Oar couplings. tHe ca 0 | Teeth er We nba | Aaptieatis fo Peete 
au, ’ . - u :] u 
| : EE = - 
787 | J. Dunnachie, Lanark, ves or heaters, combe, Watford. of paper, & 
” Px -B. . Stes at Lenten 4845 | Johnson. Guinier. — .* or. cleansing water-|| No, Name. No. Name. No Name 
4788 Ziffer, London. Ring holders for ring spinning. . 3 _ciosets, iia ‘ — | —_ —___—_ — _— —- -— 
4739 | Haddan. Xitmeyer, | Apparatus for holding and using|| #46) 0. M'C. Chamberlain, Pleating and frilling machines 1881 — {soe 1881 
gum, &c, - P ‘ ia 4775 Bonneville 4779 | Gladwin. 
4790 Smith. Burg. Vaccinating apparatus. 4847 G. Little, Oldham. Machinery employed in pre- (Daft), 
4791 | @.C. Reddick, London. | Securing the leather tabs of brace 4848 H. Gibbons and A. | tobe ana ea. oo. 
ends. . _ . 7 . ae — 
4793 | Hubble, Gérard-Les- | Switches in connexion with electric Anthony, Hunger- | 
eer, ~ ome Meese 7 ord. NOTICES TO PROCEED, 
; anes De oes re ei 4849 W.J. Brewer, London. | Apparatus for reducing friction of || a tote Gepeition engin tte 
aud for lighting and extinguish- fesetaas wheels, and means of —_ Sor en g Opre ‘pt ’ 
ing the lamps, &c. 4850 |. J. All wbric ating same. \] November 25, 1881. 
4793 | C. D. Cannon, Lon- | Memorial mirrors. 5 = et — Incandescent electric lamps. Po ~ ' " 
| on. ’ q + £4R- 
49:| W. Mal aim, Lass- | Farnaces and apparatus connected 4851 p ate, Brighun. | Biestete-<mective enaine No Name. No. | Name. No. Name 
wade, N.b. therewith for evaporating aud - —_ oe. 4 Oe ano Sepel - . —_—— - —_-- — — 
‘ sated rating alkaline lyes, te. 4852 R. Grimmer, Wal- | Steam pioughs or steam ploughing|| 1891 1881 81 | 1881 
no ° LOUS! oO . C or shaping metals, } (Oldreive). nn er. i615 | Sombart 
4793 | G@. H. and 8. Jon- | Lavatories and urinals. a Birming- £586 | Haddan 2920 | Hewitt. | (Assmann 
nings, Surrey | . | alts —. | aor 2964 | Justice 4038 | Thomson 
4797 | C. L. Gore, New York, | Telegraphic or telephonic cables and || 4854 | J. B.Rogers,London. | Production, storage, and utilisation || 2652 | (Hutchin Myine, and 
| S.A. conductors. of electricity for lighting or power || 9873 we e de kind son). Alliott 
4798 | Kamensky. Novikof’. | Tubular steam boilers. | 4855 | J.B E purposes. (/mperatori} 3046 | Coulthard 4071 | Bottomley. 
4799 | J.B. Fenby, Warwick. | Gas burners. ‘ase | take Rogers, London. Shige’ lamps. : |} and Bue. | 5201 | Thompson 4105 | Spondlin 
4800 | Clark. La Compagnie | Removing night soil and other 4857 —_ ~ ter, : ps’ sleeping berths, &c. | | _ lowius). (Rogers) | (Baumuol 
Générale de Salu- matters from cesspools, &¢.,and || go>‘, » one. rying oF desiccating, airing, &c.,|| 2392 | Barker, 3232 | Lloyd Wise spinnerei & 
|} _ orité. apparatus used. a." , . é 2894 | Carter, | (Pilon, Zwirnerei). 
4801 | Lake. Afinor, Sizing paper, te. 4858 F. Erskine, Manches- Firebars and arrangement of fur-|| 897 | Parkes and | ye oe et 14 Yoong. 
4802 | W. Brothers, Black- | Manufacture of whiting. = ines venues Westwood. |} Cie), 4729 | Clark (£arle), 
vy. 3} Dura. “ _ cons) . ’ | 
~~, W. Cooke and D. | Keels, stems, stern-posts, and screw 4859 *. jAaome. a - p- | Firegrates of furnaces and appliances - 
~! meee sane frames fer shige. J. Bone hill, Re t ee Il,—Time for entering Opposition expires Tuesday 
poo other- -_ on D 56 5 
04 | 8. H. Johnson, Strat- | Filteri \ . ham, Yorks. Movember 29, 15 
4804 F ford, Kesex. Filtering paper 4860 J. A Starley, Coven- Seraring ov Seatening elast tic tyres || ee 
4805 | J. Murgatroyd, J. | Flyers for spinning, drawing, and elocipede wheels, &c 
Greed, ont z a twisting wool, &e. 4861 | J. Whiteford, Green- Permanent way of railways and|! No. Name. No. Name. No. Name. 
atroyd, Luddenden, - = a ee Eee es 
a || 4862 | J. is. “Glasgow. =~ - sash bars for carry-|| 1981 1881 1881 
4806 | A. P. Hansen, London.) Holders for leads and crayons. | _ 106 Biase, ae. - 2839 | Lake 2955 Baker, 3233 | Mills (Le- 
4807 | W. R.  Kinipple, Construction and propulsion of ships|| #863 H. Ea Birming- | Bracelets and scarf rings. (Denison & | 2958 Tweedale and clanché) 
Westminster. * vessels, gad apparatus @M- || 4oe4 hy Schulte, | Steam oumien : leat. lt. anreetele. 3279 Mortimer. 
oyed therefor. + , a 2 . 288 Niebour. 96S Aldous. 3349 eddie « Cher- 
4808 | Simon. Vetterli. Breeenloading firearms and car-|| #865 8. ee Bir- = So Gc., and mane-|| 2085 a. _ er and » | mowtten 
tridge boxes. e a é me. , 2890 Surlow iwley. B55 euther, 
4309 R. 8. Boyer, Cardiff. Compound steam engines. pon ze ba a. Son eee Seaton. lvanic || (Naudin ana} 2991 Kelsey. 3568 Berry. 
4810 | L. Masche, Hamburg. | Non-conducting composition for ' 4. Goad, Finsbury. eaeeetee Or voltaic or galvanic : Schneider). | 2992 Outri ge. 3709 —_ an 
reventing the radiation of heat . sien 2903 ovedee. 3052s Greig anc 3829 -owrie 
4311 | F. x escent, Apparatus for displaying clothing 4868 J, Dickie, London. Snips or ‘vesole for inland and!|| 9907 onm*. , st Snes arst 
chester. . : ts 3057 | Gilmore anc 588 suck. 
4812 | Haddan, De Busscher Apparatus for using electric lamps|| £869 + 2 Sees 8 H. nes. ¥. 4 making steam and || Fe Clark, | | 2888 | Lace 
, a wer J armer), 093 | G ‘ 3966 stice 
4313 | -W. Gledhill, Moss tin rollers for mules 4870 | Gardner. Otis, Clark, Revolving and folding beds and bed-|| 2910 | Tric = Gibbs, | (Clavel. 
ley. ba: 2 and Hinde, steads, and springs for same. 2911 | Kay and 3103 | Fairlie. 3984 | Wallis 
4814} N. Macbeth, Bol- | Steam engines. 4871 | Len Hinton, | | ee for drying and | : Heywood. } 3143 Rage and 4383 re. ; 
ton. | 79 e 2935 ouis. Jeeley. 409 | Callender. 
4815 | W. Spowago, Notting- | Carriages employed in bobbin net | 1} 4872 | H. re | woty Pew W. Actions” of small arms. 2938 | Thompson 3179 | Lowe. 4671 | Lake 
ham. twist lace machines - Fletcher, London. | (Blakemore) 4 3218 | Brandon (Anthony & 
4816 | Groth. Motard and Machinery for the manufacture of| 4873 | EB. + Birming- | a eg certain parts of|| 9941 Bell. (Pouget). Evans). 
candles : seer ee 
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PATENTS SEALED, 
I.—Sealed November 4, 1881. 












































No. | Name. No. Name. No. Name. 
7 1881 1881 
1861 Thomas, 2148 Lake 2517 | Imray a 
1954 | Attock, (Chisholm). (La _ Socie té 
1973 | Gover. 2160 | Harvey and les Fils de 
1979 | Beck Brodie). ‘artier 
(Jungmann), | 2173 | Walters and : Bresson). 
1996 | Conrath. Hewitt). 2546 | Haddan 
2008 | Hunt 2174 | Walker. é : (Leceur). 
(Marchier). | 2202 | Marshall, 2558 | Shears. 
2020 ills 2215 | Allen. 2612 | Crookes. 
(Guichard | 2224 | Wilding 2830 | Wiley. 
and Co.) (Thiele and | 3030 ° Clark 
9923 | Zwanziger Holzhause). _ Bonsack). 
7 (Janky, Ri-| 2258 | Haddan | 3122 | Fox. 
mancozy and) (McKenzie),| 3258 | Halpin. 
Rimanoczy).] 2266 | Crossley, 3280 | Clark (Day). 
2028 | Good and | Crossley, & | 3394 | Fox. 
| Good, | Sutcliffe. 3590 | Barlow 
2062 } Hallam. 2282 | Clark “ (Halter), 
2075 | Patterson. | (Letorey). 3637 | Webster. 
2091 | Keith. 2304 | Crookes. 3707 Lake (Hart- 
2114 | Spence 2317 | Good and ford Sani- 
(Piefke). Dean. tary Plumb- 
2120 | Wirth 2386 Haddan ing Co.) 
(Moser) (Anderson), | 3775 | Dunn 
2124 | Wirth 2410 | Clark (Miller). 
(Frantz and | (Reese). 2795 | Mills (Smith & 
| Westmeyer). Ge!lpeke). 
3867 | Hester, 
I1.—Sealed November 8, 1881. 
No. Name. No. Name. No. Name. 
1881 | 1881 | 1881 | 
2000 | Edwards 2204 | Haddan 2759 | Coales. 
(Schiitz). (Kretch- 3048 | Barlow — 
2005 | Harvey. mann). | _ (Baudouin). 
2027 | Langsford. 2219 | Imray 3218 | Poole. 
2033 | Slack aod (Martin). 3425 | Haddan 
| Slack. 2239 | Alexander | (Dardenne), 
2041 | O’Lawlor. (House and | 3801 | Chisholm & 
2048 | Benson Castle). | _ Clegg. 
(Fancher). | 2247 | Webb. 3805 | Humpage. 
2054 | Duke 2383 | Lake 3885 | Lake 
2068 | MeFerran & (Lachaise & (A, Burritt 
| Rennie. Tétevuide), | Hardware 
2083 tobson 2423 | Lloyd Wise Co.) 
2195 | Warburton, (Grouven), | 











FINAL SPECIFICATIONS FILED. 
Nos. 1853, 1855, 1859, 1850, 1861, 1854, 1868, 
1871, 1873, 1878, 1879, 1931, 1964, 1994, 
all of the year 1881. 
1907, of the year 1831. 
1700, 1875, 1972, 1976, 2010, 2113, all of 
the year 1881. 
1877, 1881, 1883, 1892, 1894, 1897, 1899. 
1906, 1977, 2004, 2065, allof the year 
1881, 
1900, 1902, 1903, 1904, 1910, 1916, 1917, 
1918, 1919, 1920, 1921, 1922, 1924, 1928, 
1937, 1939, 1959, 1989, 2115, 2198, all 
of the year 1881. 
1798, 1923, 1926, 1927, 1933, 1941, 1942, 
1943, 1950, 1951, 1958, all of the year 
1881. 
PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50/. HAS BEEN PAID AND REGISTERED. 


October 29, 1881. 


31, 
Nove mber 1, 
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No,| Name. No. Name. No. Name 
1878 1878 1878 | 
4481 | Campbell, 4474 | Lake (Ch, | 4491 | Mewburn 
| Campbell, (Zurée & Co.) (Koussin & 
& Hunter. | 4460 | Lloyd Wise Pourrier). 
4798 | Woodruff. (Alauzetd&Co.)} 4494 MeCulloch. 
4417 | Lumley and | 4461 Lake (Radde).} 4523 Collins 
Kavanagh,]| 4470 Aspinwall. 4526 Young, 
4438 | Truman. 4477. Griffin and } 4517 Vicars, 
4446 | Ibbotson and Pearce. Vicars, and 
Talbot. 4541 Lake (Rogers) Smith. 
4465 | Clar ( Wilson] 4763 | Postlethwaite] 4595 Heinrichs. 
| Sewing Ma-| 4484 | Chapman. 4619 | Westing- 
chine Co.) 4190 | Mewburn house. 
4579 | Ratiliffe. (Roussin d&] 4860 | Lake (Greene) 
4455 | Walker. Poirrier). 
4459 | De Laval. 





PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
DUTY OF 100/. HAS BEEN PAID AND REGISTERED. 

















| 

No, Name. No. | Name. No. Name. 
1874 1874 1874 
3781 Faure and 4074 Lamb and | 3791 | Lemennier & 

Trench, | Lowe, Martin. 
2833 Lloyd. 3879 | Clark 3916 | Webb. 
3839s Perrett. (Kastner). | 3799 | Bona, 
3983 Newton 3830 | Sheil, 

(Singer 

Manu factur- 

ing Co.) 








PATENTS WHICH HAVE BECOME VOID. 
1.—Through Non-Payment of the Third Year's Stamp Duty of 501, 




















No. | Name. No. Name. No. | Name. 
1878 | 1878 1878 | 
228 | Spence 4236 | Gros 4244 | Chavasse. 
(Herran & (Schlatter), | 4245 | Fullicks. 
Chaudé), 4237 | Morgan- 4246 | Whitehead. 
4230 | Chibnall. Brown 4247 | Ellis. 
4234 | Stewart (Winter), | 4248 | Radford. 
| (Mower and | 4240 | Lake 4250 | Morgan- 
Pitt). (Tommasi). Brown 
4235 | Galloway. 4241 ' Pendleton, (Smith), 





























No. Name. No. | Name. No. Name. 
1878 1878 1878 
4257 | Parker. 4294 | Walker. 4331 | Gedge 
4258 | Hunt 4301 | Simon | (Michel). 
(Church). (Kiihnemann), 4333 rme, 
4261 | Bedford. 4303 | Henderson | 4334 | Brydges 
4264 | Bishop. (Auroy, (Rusch). 
4267 | Palliser. Deslong- 4340 ake 
4269 | Pretty, champs, | (Swasey), 
4270 | Pochin. Beuve, and | 4347 | Wilson. 
4271 | Newton (New Boucher). | 4350 | Pindar, 
| York Silk] 4306 Sullivan. 4351 | Varicass 
Manufactur-| 4307 | Kelly and (Doane) 
ing Co.) Chapman, 4353 | Imray 
4272 | Ditehburn. 4309 | Branton (Hennebutte 
4275 | Gjers. (Brunton). and Mes- 
4276 | Jones. 4316 | Cadett. nard). 
4277 | Elkan. 4319 | Me Keown, | 4354 | Johnson 
4278 | Welch. 4322 | Bonneville (Buik). 
4279 | Bonneville (Beaucantin)| 4259 | Slater, 
| (Rouillard)| 4325 Chaffaud and, 4360 | Proctor. 
4283 | Stokes. Barbotin. | 4361 | Bennet. 
4284 | Dufrené 4326 Yeo. 4364 Davis. 
(Massip). 4328 Castle. 4367 | Bailey (Pope). 
4288 | Snuggs. 4330 Von Hoven& 4368 | Guy 
4292 | Archer, Neuhaus (Mahieu). 
4293 | Apperly. (Faber). 
Il,—Through Non-Payment of the Seventh Year's Stamp 
Duty of 1001. 
No. | Name. No. Name, No. | Name, 
1874 | 1874 | 1874 
3651 | Strang. 3694 Bazin. 3733 “Macklin and 
3656 | Megy. 3704 | Leeming, Moore. 
Echeverria. Ray, and 3735 | Tylor. 
and Bazan Lynde. 3739 | Jowett and 
3657 | Jones. 3714 | Slater. Hunter. 
3657 | Livesey. 8717 | Chandor 3740 | Sawyer, 
3688 | Stewart | (Leonard). 3741 | Hollands and 
3691 | Cranston. 3731 | Cressey, Cubitt. 
3743 | Whittaker, 











ABSTRACTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING NOVEMBER 5, 1881. 
Abstracts marked with a * relate to applications not proceeded 
with, The number of Views given in the Specification Drawings 
is stated in each case after the price; where none are mentioned 
the Specification is not Illustrated. 

Where Inventions are communicated from abroad, the Names &c., of the 
Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, Chancery- 
lane, E.C., either personally, or by letter, enclosing amount of price 
and postage, and addressed to Mx. H. READER LACK. 


533. Bicycles, Tricycles, &c.: W.Mickelwright 
and A. G. Gladwyn, London. [6d. 5 Figs.}—Is especially 
applicable to bicycles, &c., wherein the trailing wheel is supported 
in the forked extremity of a backbone, the object being to obviate 
vibration of the backbone, and consequently of the rider. To this 
end the fork extremity of the backbone carries vertical cases 
wherein are blocks in which the trailing wheel axle is mounted, 
and above and below said blocks within the cases coiled springs are 
arranged, Several arrangements are described. (February 8, 1881). 


1265.* Apparatus for Cpeguptine. Detaching, 
Releasing, Slipping, &c.: C. F.C. Morris and F. H. 
Bennett, London. (2d).—Relates to improvements on Patent 
1389 of 1879. The levers or pivotted side and cross pieces 
described in said specificationare now combised as one part, with 
an eye taking into a spring locking and unlocking bolt, &c. 
(March 22, 1881). 


1327. Magazine Heating Stove with Flues for 
Circulation of Air and Ventilation: T. Morgan, 
London. (0. Literich, Nuremburg, Bavaria). [6d. 20 Figs.j— 
Relates to a portable magazine stove with flues for circulation of 
air,&*. Claims the arrangement of the fireplace, with an outer 
she}! of suitable form to allow of circniation of air. also two grates, 
one having a vibratery motion upon the other for varying the 
opening between the grate bars, the arrangement of the flues. 
construction of firepot,and of an outer shell which can expand 
and contract, &c. (March 24, 1881). 


1364. Ships or Vessels, &c.: J. H. Johnson, 
London. (Jaron C. A. H. Chrétin de Winter, Paris). [l0d. 
42 Figs.)—Describes and claims (1) a mode of constructing ships, 
&c., by forming them essentially of ** saleable” materials; (2) ma- 
chine tools for shaping the wood and facilitating the construction ; 
(3) forming the sides and bottom of a wal! of hard wood ina natural 
state, and interposed soft green compressed wvod; (4) ironwork 
for binding the hull and cargo together ; and (5) a mode of building 
up the sides of the ship around the cargo. The specification is 
very lengthy, and the drawings numerous. (March 28, 1881), 


1399. Machinery for Coating or Covering Me- 
tallic Plates with Tin, &c.: I. Matthews, Aber- 
carne, Mon. j(d. 4 Figs.)—The vessel containing the molten 
metal is enlarged at one end for receiving the plates to be coated, 
which are moved along the bath by machinery to a roll box at the 
otherend. The roll box dips into the molten metal, and contains 
rotary delivery roils, beneath which is a guide which prevents 
surface scruff adhering to the plates as they pass through it. The 
plates then pass to finishing rolls under which are adjustable 
comb plates, between whose edges the coated plates pass. (March 
30, 1881). 


1406. Means or Apparatus for Coating Sheets 
or Plates of Metal: J. Lysaght. Bristol, [éd. 4 Figs.) 
—The plates to be coated are by rolls and guides carried at a uni- 
form speed over a furnace, and thence through a bath of molten 
metal, on emerging at whose other end they are drawn up verti- 
cally out of the bath at the same speed as that at which they were 
fed over the furnace and through the bath, (March 30, 1881). 


1407, Permanent Way of Railways: C. Bergeron, 
Westminster. [td. 7 Figs.)—Trenches about 18 in, wide are 
formed below and in line with the rails, and are filled with sand 
rammed or rolled in until it becomes sufficiently compressed. The 
sleeper is formedof an inverted trough, the side flanges of which 
are forced into the sand bed, The rail rests upon the upper part 
of the trough, and is held in position by chairsand bolts. The 
inverted troughs are tied together in pairs by transverse tie bars. 
(March 30, 1881), 


1416. Pneumatic Revolution Indicators and 
Counters: A. Budenberg,Manchester. ((. /. Buden- 
berg and B. A, Schaeffer, Buckau-Magdeburg. [64. 11 Figs.J}—The 
engine shaft actuates a rotary air compressor, pipes from which 
convey the air to a reservoir in which the pressure is always pro- 
portionate to the speed of the engine. Pipes from the reservoir 








communicate with ordinary indicators on the bridge and in the 








engine-room. According to the direction in which the engine is 
running the compressor acts to compress the air or as an air pump 
and actuates the indicator accordingly. (March 31, 1831). 


1423. Apparatus for Feeding Roller Mills, and 
Dressing and Purifying Machinery: J.H.Carter, 
London. [6d. 3 Figs.}—The object of the invention is to regu- 
late the feed of the material to roller mills, so tbat damage to 
the rollers from unequal feeding is prevented. To effect this the 
apparatus is so constructed that if the supply to the hopper de- 
crease the discharge from it decreases in the same degree. The 
arrangement is shown in the illustration; A is the ordinary hopper 
with slide B, C feed roller, D inner movable hopper open at 
bottom. The material is discharged from the bottom of hopper A 
by roller C as it revolves, and is conducted to the rolls of the mili 
in the ordinary way. E are projecii us passing through slots in the 














ends of fixed hopper A. The inner hopper D is supported by 
spiral springs I, spindle and nuts F, and the projections E. K is 
a spindle on back of slide B, L pinion gearing into rack M fixed to 
hopper A. The lower end of spindle rests upon an arm N and is 
kept against it by the weight of slide B. When there is little or no 
material in D, the springs hold it up in the position shown, and 
the slide B is then in its lowest position, As the material acecumu- 
lates the hopper descends, and turning spindle K causes pinion L 
to roll upwards along the rack M and consequently to raise the slide 
B more and more according as the amount of material res ing on 
the hopper increases. (March 31, 1881), 


1425. Apparatus for Manufacture of Screws, 
&c: J. Mackintire, London. [l(d. 15 Figs.—Has 
for object to obviate the necessity of forming screws, &c., first in 
blank, then boring or turning the blanks to shape and afterwards 
cutting the threads by dies, &c. To this end they are cast in a com- 
plete form in moulds, modes of preparing which are described at 
length. (March 31, 1881), 


1432. Deodorising Water-Closets, &c.: W. Mor- 
gans, Bristol. (6d. 6 Figs.}—At the top of the pan is an 
annular pipe having perforations in it, and communicating with an 
ascending pipe in which is a gas or other flame, the office of the 
flame being to create a draught and to cause the effluvia to escape 
through the holes in the annular pipe and thence through the 
ascending pipe to the atmosphere, Several arrangements sre 
described. (April 1, 1881), 


1435. Machinery for Enclosing Materials in a 
Covering of Cylindrical or Prismatic Form, &c. : 
W. A. G. Schonheyder, London, [ld 22 Figs.j—The 
specitication is too lengthy to be abridged satisfactorily within our 
limits. It describes machinery for covering substances that are 
generally made up in the form of cylinders or prisms either in 
short or long lengths, especially such substances as do not in 
themselves possess the power of holding together in the desired 
form. The invention is also applicable to covering substances 
already fashioned into continuous forms. (April 1, 1881), 


1447. Electric Machines: C. W. Siemens, West- 
minster. (Siemens and [Halske, Berlin), [6d, 7 Figs.]—The 
essential feature of the invention consists in combining together to 
form a continuous current separate electrical impulses that are 
generated immediately after one another at different parts of the 
machine, whereas in machines of present construction such com- 
bination can only be effected in impulses generated in consecutive 
magnetic fields. Figs. 1 and 2 show a machine for the production 
of intermittent currents of like or of alternate direction, On the 
fixed frames B B are an even number (ten) of electro-magnets ©. 
The pole of each magnet is of opposite name to the pole of the 
magnet facing it and to poles on each side of it, so that between 
each pair of facing poles there is a powerful field of polarity oppo- 
site to that of the fleld on each side of it. Through these magnetic 


fields are caused to revolve bobbins S53 of insulated wire wound on 
wooden cores of elongated shape fixed on a wheel. 


If the number 











of the coils S be the same as that of the magnets C, as hitherto’ 
then all the coils have currents induced in them simultaneously as 
they approach and leave the successive polar fields. According to 
the present invention, however, the number of coils S is made to 
differ by an even number from that of the fields G through which 
they pass ; in the illustration there are eight coils and ten fields, 
The effect of this is that every pair of diametrically opposite coils 
isalways in the same phase of induction, each successive pair 
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being subject to a greater or less inductive influence, as the case 
may be. Thus the current attains its maximum or minimum 
strength successively in each pair of diametrically opposite coils, 
The wires of all the coils are connected to form a continuous 
circuit, whilst they are wound alternately in opposite directions, 
the impulses in all the coils thus becoming added together. The 
axis carries a commutator ¢ of ordinary construction, consisting of 
40 insulated plates divided into five groups, each consisting of 
eight plates, each plate separated from the next of its own group 
by seven intermediate a This grouping is effected by eight 
insulated rings r fixed on the axis, to each of which five of the 
commutator plates are connected by five wires d, and as the rings r 
are connected each to the wire joining two successive coils, the 
successive groups of commutator plates correspond in order with 
the successive connexions of the coils. The diagram, Fig. 3, illus- 
trates the action of the machine. The outer squares a 6 represent 
ten stationary flelds of alternating polarity, and the inner ellipses 
ab represent eight coils that revolve through them. The divided 
circle between these represents the commutator, having its forty 
plates arranged in five groups, each numbered 1 to 8. The numbers 
1, 2, 3, &c., between the ellipses indicate the wires that lead from 
the connecting wire of each pair of adjoining coils to the rings r, 
end thence to the commutator plates. Thus wire 1 is connected 
through its rings to all the plates marked 3, wire 2 to all the plates 
marked 8, and soon. The arrows marked respectively + and — 
indicate the brushes. All the coils approaching flelds are marked 
with the same letters, a approaching a and 6 approaching 6 
have currents set up in them in one direction indicated by the 
arrows z, and all the coils approaching fields marked by different 
letters, a approaching 6 or 6 approaching a have currents set up of 
opposite direction, indicated by arrows y. There will always 
therefore be in every situation of the coils as they revolve a dia- 
metrically dividing line such as p m, towards one end of which 
there will be an accumulation of positive and towards the other 
end of negative electricity. As shown this line passes 
through 4 and 8, and as the brushes rub on the corre- 
sponding plates 4 and 8 of the commutator they take off 
the accumulated electricity. The imaginary line p m always 
moves round in a direction opposite to that of the commutator’ 
and with such greater velocity that the brushes are always in the 
proper position to receive the currents. The number of coils 
might be doubled by arranging them in two planes overlapping 
each other, as shown by Figs. 6 and 7, the connexions being in 
that case arranged as in Fig. 5, in which the arrows indicate the 
directions of the currents to and from the several coils, and the 
numbers marked on the lines connecting the coils indicate the con- 
nexions through the rings to the respective commutator plates, 
which in this case are eighty. Instead of collecting the currents 
from a number of coils together, each separate coil might be 
arranged to deliver its current, and these currents, which would 
be alternating, might be collected into current of constant direc- 
tion, as shown in Fig. 4. This invention applies to other forms of 
machine than the one shown, and also to magneto-electric and 
electro-dynamic machines, the characteristic feature being the 
combining with an even number of stationary magnetic flelds of 
alternating polarity, a number of revolving alternately wound 
coils differing by two or other even number from the number of 
fields, the wires of the coils being all connected to one another and 
to the commutator. (April 2, 1881). 


1449. Firegrates, Stoves, &c: A. MacPhail, 
London. (6d. 6 Figs.}—Claims (1) preventing down draught by 
forming the chimney at the back of the fuel box, and causing the 
products of combustion to enter the chimney by an indirect course ; 
(2) causing smoke to be consumed by mingling it with hot air and 
flames in a chamber behind the fuel box ; (3) arranging the fuel 
box to extend forward and with a chimney behind it instead of 
over the top, &c. (April 2, 1881). 


1456. Automatic Fire Extinguisher: W. H. 
Beck, London. (J. C. Blon and J, Kratzenstein, Paris (6d. }— 
is for a simple arrangement of such apparatus and principally for 
an arrangement of bottle for containing the acid, and a piercer or 
apparatus for readily breaking or opening the bottle. (April 2, 
1881). 


1462. Machinery for Manufacturing and Ar- 
ranging Types for Printing Purposes: F. Wicks, 
Glasgow. ([l0d. 23 Figs.}—Claims machinery for continuously 
casting types, the essential feature of which is a series of moulds 
arranged so that they are successively presented before the outlet 
from a reservoir of molten metal, and so that the types are succés- 
sively ejected from the moulds; also the combination with such 
machinery of apparatus for arranging them in proper order, accord- 
ing to their kinds, for use in composing machines, &c. (April 4, 
1881). 

1463.* Apparatus for Raising Sunken Vessels; 
R. Hodgson, London. (2d.}—Kefers to an air-tight pontoon 
with a longitudinal bearer at its underside carrying rings to which 
are fastened chains to be connected by grappling irons to the 
vessels to be raised. (April 4, 1881). 


1465. Apparatus for Spinning and Doubling 
Cotton, &c.: G. Bodden,Oldham, Lanc. [(d. 7 Figs.) 
— When the invention is applied to a ring and traveller spindle, 
the bolster is bushed to form the upper bearing, and is cast in 
one with the bulb which carries the foot-step. A helix on the 








spindle raises the oil from the bottom reservoir to the upper bear- 
ing, where it overflows and runs back between the bolster and the 
bolster carrier to the footstep. The bolster is screwed into the 
carrier from below, and is secured by the set screw. Two modi- 
fications of this spindle suitable for a ring throstle are shown. 
The rings, whether single or double, are prevented from dropping 
through the rail by hoops sprung into circumferential grooves in 








them. The invention also includes a modification of the Rabbeth 
spindle in combination with an ordinary flyer, as shown in the 
illustration, where p is the bolster, f the wharve, and m the foot- 


step, (April 4, 1881). 
1466.* Papenetes for Lighting Fires: J. Sainty, 
Wisbeach, Cambs. [2d.)—Describes a portable lamp with a 


blowing apparatus to direct the flame as required. Relates also 
to cooking vessels to be used with such apparatus. (April, 4, 1881) 


1467.* Apparatus for Registering the Distance 
Travelled by Bicycles and other Carriages: 8. C. 
Straker, London. [2d.]—A ratchet wheel is caused to move 
one tooth forward at every revolution of the wheel of the vehicle 
and to actuate a train of wheels, one of which has an index hand. 
(April 4, 1881). 


1468,.* Material for Flavouring and Colouring 
Beer: A.B. Worthington, Beccles, Sussex. [2¢.)— 
Barley, to which is added during roasting a solution of saccharine, 
is used instead of malt or sugar as is usual. (April 4, 1881), 


1470. Manufacture of Sugar: A. M. Clark, Lon- 
don. (J. B. M. P. Closson, Paris). (4d.]—This invention relates 
to the manufacture of sugar by the baryta process and consists in 
a method of forming the saccharate of baryta by the employment 


of chloride of barium in lieu of caustic baryta. (April 4, 1881). 


1471. Apparatus for Compressing Chaff in Sacks. 
&c.: G. Gilders, Stratford-by-Bow. [(id. 2 Figs.j—Is 
for a combination of a movable cylinder capable of being inserted 
in the sack, &c., with an independent compressing rammer, 
whereby the pressure upon the compressed chaff or other 
material may be maintained during and subsequent to the with- 
drawal of the cylinder, and the lid or cover made fast to the re- 
ceptacle before the pressure is removed. (April 5, 1881). 


1473. Pipes and Syphon Boxes or Traps for 
Drains, 3 . B. Jerram, Walthamstow. [(d 
6 Figs.]—Relates (1) to forming the spigots and sockets of tapered 
form and inserting soft material between to make the joint tight ; 
(2) to forming syphon boxes, &c., with a curved depressed portion 
at the bottom, and arranging in the interior of the syphon a loose 
partition which enters the said depression and forms a dip-piece 
or lute when the depression contains liquid. (April 5, 1831). 


1474* Apparatus for Laying Underground 
Telegraphic or Telephonic Conductors: J. 
Mewburn, London. (‘/. Sourdin and 8. Jvanowitch de Malt- 
zof’, Paris.) [(2d.}—The conductor is wound on a reel, and as it is 
unwound issues through a hole ina share into the bed which the 
uose of the shure prepares for it. A roiler behind replaces the soil. 
(April 5, 1881). 


1475. Dwarf Window Blinds or Screens: W. H. 
Dandy, Great Driffield, Yorks. [4d 2 Figs.j|—Instead of 
such articles being in one piece they are composed of a number of 
vertical slats placed side by side. (April 5, 1881). 


1479. Making Wire Healds and Jacquard Har- 
ness: H B. Barlow, Manchester. [6¢.)—Is tomake wire 
healds without cutting any wire to waste by an automatic machine 
of simple construction, which runs at a higher speed while twisting 
the wire than when discharging the heald and taking in fresh 
wire. (April 5, 1881). 


1481. Apparatus for Raising, Lowering. and 
Transporting Objects: G. Behrns and G. Unruh, 
Luveck. Germany. [td. 6 Figs.)—Essentially the invention 
consists (1) in constructing the lifting apparatus with an articue 
lated or lazy tongs frame, which carries the bottom guide pulleys 
of the endless belts and buckets of the elevator; (2) the use of 
elevator buckets with beak-sbaped apertures, so that when they 











move from the vertical to the horizontal position the grain does 
not fall out; and (3) the use of a stretching pulley ¢ for the pur- 
pose of keeping the elevator belts stretched, and allowing them to 
follow the extension or contraction of the lazy tongs frame. The 
illustration shows the apparatus applied to unloading a vessel, the 
“lazy tongs” arrangement of frame enabling it to be adjusted to 
suit the level of the grain to be elevated. The frame is carried by 
acrane jib e, which is capable of being turned round 90 deg.. and 
the whole apparatus may, if requisite, be carried on a travelling 
platform. (April 5, 1881). 


1482. Apparatus for Subaqueous Boring: T. 
English, Hawley, Kent. [(d. 4 /igs.}—Claims the use for 
subaqueous boring of apparatus consisting of a barge or vessel 
carrying a suspended boring tool, pressed down by weights, and 
driven by a flexible shaft from a motor on the barge. (April 5, 
1881). 


1484.* Expanding Fire Screen: C. Haarburger, 
London. (24.}—Vertical pillars carry between them a number 
of strips laid diagonally one over another, the pillars being capable 
of being moved towards and from each other. (April 5, 1881). 


1485. Compound for Preventing Escape of 
Steam, Gas, Water, or Air trom Joints of Ma- 
chinery: G. Tall and J. Daddy, Kingston-upon- 
Hull. [2d¢.)—Clay, linseed oil, blacklead, pipeclay, and whitening 
are mixed together in stated proportions and made into a powder. 
on 7 required to be used water is added to form a paste, (April 5, 

881). 


1486. Chairs: C. H. Chadburn, Liverpool. [(éd. 
10 Figs.)—The seat and back, which are made in one, are hinged 
to the front frame and legs, and supported from the back frame 
and legs by springs, the arrangement allowing of the chair being 
used either as an upright, reclining, or :ocking chair at the will of 
theoccupier. (April 5, 1881). 


1487. Manufacture of Colouring Matters: E.G. 
P. Thomas, Brentford, (4d.]—Is to produce a new induline 
Diazoamidobenzene, aniline hydrochloride, aniline pure (com- 
mercial) in specified proportions are mixed together and heated to 
@ great heat. When cool the mixture is mixed with spirit and 


filtered. The insoluble portion, after being washed, forms the 
hydrochloride of the induline, The filtrates contain induline B, 
which is extracted, Relates also to modifications and to a method 
of making the induline soluble in water. (April 5, 1881), 


1488. Machine Guns: T. Nordenfelt, London. 
(6d. 34 Figs.J—The gun is in many respects similar to that 
described in Specitication 4991 of 1880 The present invention 
consists essentially in (1) a divided breech-block E, consisting of 
carrier and action-block, and containing plungers F and firing 
mechanism. (2) The lever H, arm H?*, and slotted plate G for 
actuating the plungers. (3) The means of giving motion to the 
action-block E. (4) The arrangement of firing pins l'. (5) The 
cartridge feeder P. (6) Making the extractor in one piece with its 
soring. (7) The arrangement of magazine or cartridge hopper 
(8) The means by which the descent of the cartridges in the 
magazine can be controlled. The action is as follows: The 




















backward stroke of lever H carries breech-block E to the left, at 
the same time cutting off a layer of cartridges; it then withdraws 
plungers F and empty cases, and cocks the gun. The empty cases 
are thus caused to fall through openings in the carrier, and the 
layer of cartridges which were lying on plungers F fall into the 
recess. The lever isthen reversed, and pushes the cartridges into 
the chamber, carries the action-block E over to the right. this 
moves the cartridge plate P, and allows another layer of car- 
tridgea to fall and rest upon the plungers; it then releases the 
hammers and fires the cartridges. The magazine or carriage 
hopper consists of as many holders as there are barrels in the gun, 
each holder being widened out at the rear end with recesses on 
both sides to receive and guide the cartridge rims. (April 4, 
1881), 


1490, Manufacture of Fibrous Material from 
a@ Vegetable Production: W. R. Lake, London 
(Messrs, Corral, Tejado, et Corbera, Madrid). (4d.}—Relates to 
manufacturing fibrous material from a plant known in Spain by 
the name of “vivaz.’ The silky covering of the plant is made 
very fibrous by being subjected to great changes of temperature. 
It is then spun or woven as fibrous materials usually are, 
(April 5, 1881) 


1491. Machinery for Dyeing Fabrics: C. T. 
Smith and S. M. Milne, Bradford, Yorks. (2/.)— 
Relates to apparatus used in “ rainbow” dyeing. Rollers cause 
the material to traverse to and fro in a vessel, the dye being 
supplied by the lower rollers by reason of their being immersed in 
the dye liquid. Modifications are referred to. (April 5, 1881). 

1493.* Fastenings for Boots and Shoes: I. A. 


Wells, Syston, Leicester. (2:.)—Metua! blades are secured 
to the parts to be brought together,and are connected together 


by clips. Several arrangements are described. (April 5, 1881). 
1494. Steam and Steam and Air Valves for Rail- 
way Brakes: J. Gresham, Salford. (64 7 Figs) 


(1) Relates to valves for admitting steam to and exhausting it 
from the cylinders used for actuating brakes or locomotives. The 
spindle } bas two cones upon it, so arranged that when the spindle 
is moved in one direction and one cone is against its seating the 
steam from the boiler is cut off, and a passage is opened from the 
brake cylinder to the exhaust. When the spindle is moved in 
the opposite direction until the other cone is against its seating, 
the exhaust is closed and steam admitted to the cylinder, When 
the spindle is being moved from one position to the other the 
cylindrical portions act to keep both valves closed and to shut one 
before the other is opened, The cylinder a! is connected by the 
pipe e to the train pipe of the vacuum brake and regulates the posi 
tion of the spindle 6, The flange a’ is coupled to the steam pipe, 





and the outlet passages, which are not shown, are connected to 
opposite side of the piston 6*. Two modifications of this valve 
are described, Fig. 2 illastrates a combined valve for admitting 
Steam to and exhausting from the brake cylinder, and for admit- 
ting air to the train pipe of automatic vacuum brakes, The*flange 
shown ia dotted lines is attached to the steam pipe, and the 
branch a? is in connexion with the steam brake cylinder; a’ goes 
to the train pipe. The two sides of the annular cavity a* are 
faced fora flat ring valve j, which has arms to connect it to a 
loose boss on the spindle b, which boss, together with the spindle, 
is slotted for the passage of the lever c, so that when the lever is 
moved to open the steam valve the ring valve jis also opened to 
admit air to the train pipe. (April 6, 1881). 


1495." Manufacture of Sheep-Shears: J. Reaney. 
Sheffield. (24¢.)—Punches out of a sheet of iron the form of a 
pair of shears before being bent, the blades being wider at the back 
edge ; this portion is bent over. A strip of steel is welded to the 
front part to make it as thick as the back part. The shear is then 
twisted and finished in the usual way. (April 6, 1881), 


1498. Cabinets for Containing Assortments ot 
Thread, Spools, &c.: R. Kerr, Paisley, N.B._ [id. 
4 Figs.j—I\s for a vertical shallow box divided by parallel partitions 
ee for reception of spools of thread, &c. (April 6, 

881). 


1499. Apparatus for Treatment of Tobacco: 
J. Hopkinson, Manchester, and F. Wills, Bristol 
[6d. 6 Figs.)—The tobacco is stoved by being conducted by a 
revolving scroll or screw through a cylinder heated exteriorly, 
the fumes and vapour being exhausted from the cylinder. To 
cool tobacco it is conducted by a travelling band through chambers 





= on their exteriors by currents of air or otherwise. (April 
881). 
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" ils for Tramways, &c.: E. Frere 
Py 5 Figs.)—The rail is of a shape somewhat 


»mbiing an inverted Y with external flanges, the head being 
partly fet ond partly curved to receive the flange of the wheel. 
Metal plates are secured to the flanges, to obviate sleepers, &e. 
The ends of such rails are connected together by dowels. (April 
6, 1881). 


1501.* Skates: R. H. Bishop and H. F. Hailes, 
London. (24¢.)—An arrangement for gripping the heels, to 
supersede the ordinary screw. (April 6, 1881). 


1503. Cupola Furnaces: H. A. Dufrene, Paris. 
[6d. 18 Figs }—The object is to separate the iron from contact 
with the fuel. The cupola is heated by gas or liquid fuel. The 
blast is divided into two parts, one serving to burn the fuel, the 
other passes around the generator, becoming heated and passes 
above to assist in the combustion of the gases. An arch retains 
the solid iron while the liquid iron collects at the bottom, (April 6, 
1881). ‘ 


1505.* Parasols: W. P. Lane, London. [2/.)—Is 
for a parasol which can be readily converted into a fan or @ carriage 
sunshade, (April 6, 1881). 


1507.* Apparatus for Cooking and Dishing up 
Meat, &c.: J. Hall, London. (2d.)—A perforated slab 
with a flange at bottom, and with handles, The edible is placed 
on the slab, which is then placed in the cooking vessel, wherein is 
a little water, in the steam of which the food is cooked, The slab 
is then removed from the vessel and placed on the dish to be 
served. (April 6, 1881). 


1508* Apparatus for Raising and Supporting 
Ladies’ Dresses: J. Fleurman, London. (2¢)—Is for 
an arrangement of cords and loops whereby the skirts of dresses 
may be raised and lowered with the utmost facility. (April 6, 1881), 


1509. Water Heaters and Fuel Economisers : 
H. Schofield, Stannington, Yorks. [(¢. 2 Figs.)—The 
heater approximates in shape to the end of an ordinary steam 
boiler, and when in position two of its surfaces form a part of the 
sides of the flue leading to the chimney, the heat from the boiler 
fire impinging upon the heater. The heater may have circulating 
tubes. (April 6, 1881). 


1510. Heels and Soles of Boots and Shoes: F. 
Hocking, London. (6d. 43 Figs.)—Consists in applying 
tapered or other metal plugs or rings to the under or outside leather 
of the heels and soles of boots and shoes. A great variety of forms 
are shown. (April 6, 1881). 


1511. Receptacles or Racks for Bottles: J. 
Heaps, Manchester. [(d. 6 Figs.)—A series of loose trays 
capable of being pushed one over another in a box; the trays are 
divided by partitions on either side of a central bar, the bottles 
lying horizontally with their necks on one side under the bar, and 
on the other side above the bar. (April 6, 1881). 


1516.* Spindles for Looms, &c.: R. H. B. Thomp- 
son. (2d.}—Consists in clipping the ends of the spindle firmly as 
in a vice, and in arranging the clipping apparatus so that it can be 
adjusted vertically. (April7, 1881). 


1517. Photographic Apparatus, &c., for Sup- 
porting the Head and Body: E. Edwards, London. 
(6d. 13 Figs.}—Relates to apparatus whose various parts can be 
readily adjusted to support the head and body of persons while 
being photographed. (April 7, 1881), 


1518.* Gas Valves: G. Waller, London. (2d.)—A 
case closed at bottom, the top having a gas-tight cover through 
which passes a shaft which can be turned by a key, and which is 
connected to the valve, the latter consisting of a disc whose seat 
has a V-shaped edge. (April 7, 1881). 


1520* Decorating Bricks, Tiles, &c., by the Use 
of Mica: R. Applegarth, London. (Z. 4. Lheureuz, Paris). 
{ 2d.}—Consists in tixing mica by the use of enamel on bricks, &c. 
The enamel is dissolved and spread on the article, which is then 
covered with gummed water on which powdered mica is sprinkled. 
(April 7, 1581). 


1523.* Variable Expansion Valve Gear for Steam 
Engines, &c.: J. McFarlane and T. T. Lumsden, 
Edinburgh. (2d.})—A governor is used to determine the adjust- 
ments of the valves, but no power is derived from the governor for 
effecting the adjustments, and when it has acted in bringing about 
an adjustment, the return to its normal position does not reverse the 
adjustment but simply stops it on the speed being brought to its 
normal rate, (April 7, 1881). 


1524. Pickers: M. Holt, Todmorden, Lanc. [4d. 
3 Figs.)—1s for the construction of “scoop” pickers with an 
additional bar fixed therein to strengthen the pickers and to enable 
them to be used either end forward, (April 7, 1881). 


1526. Electric Lamps, &c.: J. D. F. Andrews, 
Westminster. (6d. 12 Figs.)—Refers to Patent 2421 of 1879, 
which related to lamps in which discs or plates of carbon were 
fixed at a little distance apart parallel to each other, and the 
voltaic are was presented at their edges. Fig. 1 shows a disc 
lamp according to the present invention. The lower disc has a 
countersunk central hole ¢ and is connected to the conductors at 
ts outer edge, while the other disc, which has no hole, is connected 














to the conductor at its centre or at its edge, The are presents 
itself at the edge of the countersunk hole and moves round it as 
the carbon consumes, or may be made to revolve round it by the 
inductive action of a neighbouring coil or magnet. Also both 
carbons may have central countersunk holes and be connected to 
the conductors at their outer edges. When parallel plates of 
carbon are used they are connected to the conductors at their 
opposite edges, the one extending beyond the other. When two 
plates are employed, the one fixed and the other movable, the lamp 
takes the form shown in Fig. 2, The current traverses a magnet 
of which the core is divided longitudinally into two parts a and 6, 








qy_ ich are mutually repelled when the current is passing, and one 
of them being pivotted and carrying the movable carbon, the arc 
is produced. This form of magnetic core is applicable to other 
purposes than regulating lamps. Fig. 3 shows a lamp for feeding 
the ordinary cylindrical carbons, The upper carbon a is held ina 
guide tube 6; an electro-magnet c, having its coil in the circuit of 
the lamp, bas facing it an armature d, which is kept away from it 
by an adjustable spring e. The armature has two arms /, between 
which is pivotted a semicircular bush g anda UJ shaped yoke. 
A spring on the armature lever bears against the tail of the 
yoke tending to cant the yoke into an inclined position, its cant- 
ing movement being limited by a stop. When the lamp is put in 
circuit the armature is attracted and the yoke canted so as to pinch 
the tabe and raise it to form the arc, As the current falls off the 
grip of the yoke is released and the carbon slides down. Two other 
forms of clutch feed are illustrated, and also an arrangement 
whereby a resistance is inserted into the circuit when the lamp is 
extinguished. (April 7, 1881). 


1527. Effecting Concentration and Crystallisa- 
tion of Soda Solutions, &c.: J. Imray,:London. \‘/. 
Buffet, Paris). (6d. 5 Figs.)—Kelates to the concentration of soda 
solutions by evaporating in vacuo in successive stages so as to 
separate the carbonate from the caustic alkali and to effect crystal- 
lisation of the former by apparatus arranged to operate continuously 
without requiring the usual calcination and second solution and 
concentration. Suitable apparatus is described. (April 7, 1881). 


1528* Uniting Gas, Water, and other Pipes or 
Tubes: W. T. Sugg, Westminster. (2¢.)—An internal 
thimble is used in conjunction with external flanged rings which 
are secured together by screws passing through the flanges. 
(April 7, 1881). 


1529. Manufacture of Cord, Ropes, Cables, and 
Oakum: A. T. Lawson, Leeds, (J. Coulson, St. Petersburg). 
{4¢.]—Claims the treatment of yarns before their conversion into 
ropes, &c.,and also manufactured ropes, &c., by steepirg them 
in a solution of fir tarand naphtha. Also the saturation in such 
solution of hemp, jute, and other fibres used in the manufacture of 
oakum. (April 7, 1881). 


1531. Breechloading Firearms: P. T. Godsal, 
52nd Regiment, Light Infantry. [6d. 12 Figs.}—The 
features of novelty in this invention consist (1) in the means for 
locking and unlocking the cocked hammer, and for cocking the 
hammer without opening the action ; and (2) in the method for 
securing the fulcrum pins F' and C!' in place. so that they may be 
easily withdrawn from the lock case. The illustration shows the 
general arrangement of the parts, Ais the breech-block, B cheeks 
of breech case, C trigger guard pivotted at C', D hammer mounted 
loosely on pin C', D' main spring, E cartridge extractor, F lever or 
finger for cocking hammer. The extremity of this finger when 





out of action rests upon shoulder C! on the inside of fork C of the 
trigger guard lever C, and underlying tailpiece dof the hammer, 
so that when raised the lever rocks the hammer on its fulcrum 
pin, and throws it into the cocked position. This movement is 
effected by drawing down trigger guard C. On its return to 
position shown it leaves lever F in the position to which it has 
moved it by reason of the contact of the shoulder C' with the 
extremity of lever F. For unlocking the hammer the pivot pin of 
the finger is extended through the sides of the breech case to receive 
a short lever, by depressing which the finger can be carried out of 
the way of the hammer, leaving the latter in its cocked position. 
(April 7, 1881). 


1532. Manufacture of Agricultural and other 
Edge Tools, &c.: W. Morgans, Bristol, and M.G. 
Morgans, Melis, Somerset. (2d.)—Kelates to forging, 
hardening, and setting such tools. As applied to scythes, pieces of 
iron and steel welded together, and known as “ moulds,” are drawn 
and tapered by specially constructed rolls instead of being 
hammered as usual. (April 7, 1881). 


1533.* Railway Brake Apparatus: W. R. Lake, 
London. (Z£. Schrabetz, Vienna). (4d.)—Gravity is employed tu 
produce the requisite pressure by means of a weight, the action of 
which is counteracted when not in use by compressed air. (April 
7, 1881). 


1536. Electric Lamps: J. L. A. Dupont-Auber- 
ville, Paris. (V. Delaye, Paris). (6d. 3 Figs.}—Each carbon 
pencil ¢ is pressed by @ weight and cord gq against a refrac- 








tory non-conducting abutment y. The ‘arc’ is formed between the 
two electrodes which are gradually forced towards the abutments 
as they waste. (April 8, 1881). 


1538. Treatment of Paper for Photographic 
Purposes: H. J. Haddan. London. (J.J. D. Hutinet and 
P. E. Lamy, Paris), [4d).—Consists (1) in the application to the 
gelatino-bromide coating of the paper of a second coating consist- 
ing of gelatinous varnish, and (2) in the various details of the 
process for obtaining the incorporation of the varnish with the 
gelatino-bromide coating. (April 8, 1881). 


1540. Railway Points: H. Whitehead and T. 
Dodd, of Winsford, Cheshire. (8d. 8 Figs.)—Instead 
of moving the point blades in the usual horizontal manner, they 
are, according to this invention, caused to be moved vertically by 
means of an arrangement of cranks and levers; the object being 
to insure the point blade always being in contact with the rail, 
and preventing any possibility of derangement from cinders or 
other obstructions getting in between the rail and the point. 
(April 8, 1881) 


1541* Gas Engines: L. Bernier, Paris. ([2d.)— 
nstead of the combustion taking place in the cylinder it is made 





to take place in a combustion chamber separated from the 
cylinder by a valve which opens and admits the burnt gas when 
the maximum expansion or tension has been produced, (April 8, 
1881). 


1542* Roving Delivery Mechanism of Drawing 
Prames, Carding Machines, &c.: B. Hunt, Lon- 
don. (J. Pollitt, Penn., USA.) (2d.)—1s for mechanism for 
directing the slivers into the receiving cans, so that its passage 
from the rollers to the orifice of the coiler is not interrupted. The 
invention consists in combining with the coiler and rolls a throat 
piece curved to accord with the feed rollers, and having a central 
opening to allow the sliver to pass. (April 8, 1881), 


1545.* Apparatus for Moistening, Cooling, and 
Purifying Air: J. C. Mewburn, London. (4. /. 
(Desmarest, P. Cosnard, and E. and P, Sée, all of Lille, France.) (2d. 
The air is moistened, cooled, or purified by a spray of water or 
other liquid, which spray is produced by a pressure of air or steam 
from a capillary apparatus, such as used for atomising perfumes 
(April 8, 1881). 


1546. Menstrual F. A. C. Groebert. 
‘ec Ss . (4d. 3 Figs).—Consists of a pad having 


Apparatus : 
P urre 

suitable elastic parts for suspending from a waist belt. (April 8, 
1881). 


1548. Sewing Machines: J.W. Ramsden, York. 
ls. 29 Figs.)—Kefers to improvements on patents of J, Keats, 
1085 of 1877, and S. and A. Keats, 4430 of 1880, for sewing machines 
in which one or two waxed threads are used by a hooked needle, 
The invention consists (1) in the means of imparting motion to the 
whirl, and (2) improvements in the rotary shuttle machine, This 
specification is lengthy and profusely illustrated, but an explana. 
tion of the details of the invention is beyond the limits of an 
abridgment. (April 8, 1881). 


1549. Machinery for Raising a Nap on Woven 
Fabrics, &c.: J. Worrall, Salford. [6d. 5 Figs.}—Con- 
sists essentially in the application of a sliding frame for traversing 
card rollers or brushes over the fabric for the purpose of raising 
the nap or pile. By changing the card rollers to brushes, or vice 
versd, the nap is stated to be raised or finished more efficiently 
than heretofore. The expanding table described in former Patent 
3969, 1873, can be used as a bed for the fabric under treatment. 
(April 8, 1881). 


1551. Speed Indicators for Engines. &c.: W. 
Stroudley, Brighton. (6d. 3 Figs.|—Is for improvements 
on former Patent 1211, 1879. The present invention consists 
essentially in adding or substituting for the glass gauge tube and 
graduated scale, an upright cylinder containing liquid and floats, 
which floats, by their rising and falling movement, actuate a 
recording pencil or indicator, The rising or falling movement of 
the floats is effected by the greater or less speed of a centrifugal 
pump or fam. aal are two cylinders, c the pump or fan driven by 








pulley d, The bottom of cylinder a communicates by passage e and 
e' with the other cylinder a’. //' are two floats connected by cords 
gg\ with a groove pulley h. The revolution of the pump or fan: 
tends to force the liquid up the passage e, thereby raising the float 
Jf, and causing the float ‘to descend in a corresponding degree. 
The movement of the floats causes the wheel A and the indicator 
finger o to be turned. Upon the axleof wheel / isa pinion &, which 
gears with a rack /, a pencil or marker m is thereby raised or 
lowered, and records upon a moving piece of paper the extent of 
its movement. (April 9, 1881). 


1552. Apparatus for Scraping Ships’ Bottoms: 
J. Westberg, Finland, Russia. [6¢. 6 Figs.]|—The scrapers 
are carried by a frame on which are hinged boards or flaps stand- 
ing out from the back of the frame at an angle of about 45 deg., so 
that when the scrapers are drawn by ropes over the side and 
bottom of the ship, the inclined boards serve to force the scrapers 
up to their work. (April 9, 1881). 


1553.* Portable Rack Saw Bench: J. Grills, St. 
Do c,Cornwall. (2d.j—A circular saw is carried by a 
framing mounted on wheels, and provided with a long narrow 
bench with feed rollers. The saw is driven by a portable engine. 
(April 9, 1881). 


1554. Platen Printing Presses: A: Godfrey, Lon- 
don. (6d. 4 Figs.}—(1) Describes mechanism to increase the throw 
of the platen beam. (2) A new arrangement of frisket fingers. 
(3) A novel combination of colour box and ducts to enable such 
machines to print several colours. (4) A circular ink plate, (5) A 
jaw and set screw for securing the blanket to the face of the 
platen. (April 9, 1881). 


1556.* Brakes for Wire Hawsers, &c.: W. H. 
Wise, West Hartlepool. (2d)—Coils are arranged around 
a barrel, one part being attached thereto, and the ends being 
attached to buffers sliding on the barrel so as to be rotated suffi- 
ciently as they are moved towards each other to take up the 
slack of the coils. The rope whose progress is to be controlled is 
also wound round the barrel and is nipped by the coils, (April 9, 
1881), 

1557.* Machinery for Winding, Roving, Doubling, 
and Twisting Fibrous Substances: J.L. Lee, Wake- 
field. (2d.]—Consists of balance levers, each having a pin pass- 
ing through holes in a rigid frame; underneath the pins is a 
revolving shaft on which is a sliding boss carrying cams. When 
a thread breaks the pin drops on a cam and operates levers which 
stop thespindle. (April 9, 1881). 


1558.* Coupling Apparatus: J.O. O'Brien, Liver- 
pool. [2d.)—Is for various improvements on Patent 543 of 1879 
(April 9, 1881), 
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1561.* Metallic Road Gutters: W.and J. Lawley, | traction wheel is not necessarily concentric with its axle. This | Bolts gcan be inserted through the cheek-pieces C and head B, for 


West Bromwich, Staffordshire. (2¢.|—Relates to making 
gutters with hinged covers, which may be provided with locks, 
(April 9, 1881). 





is accomplished by a series of springs which connect the gear 
wheel and traction wheel together, and form a spring-seated axle 
in the hub of the latter. The specification fully illustrates and 


1562. Manufacture of Soap: H.H. Lake, London: | °°°<T!es this arrangement. (April 12, 1881), 


(Benno, Jaffé, and Darmstaedter, Berlin). [(4d4.}—The employment of 
sulphate of soda to facilitate the recovery of pure glycerine from 
the spent lye, and the use of hydric sodic sulphate for neutralising 
the lye for the recovery of sulphate of soda constitute this inven- 
tion. (April 9, 1881). 


1574. Medical Compound for Burns, &c.: E. 
Harris, London. [(2d.)—Consists of the following: Camphor 
1 part, tincture of opium 12 parts, spirits of wine 20 parts, linseed 
oil 128 parts, mixed together, (April 11, 1881). 


1606. Traction Engines: A. M. Clark, London. 
(A, 0, Frick, Waynesboro, Penn,, U.S.A.) (6d. 9 Figs—The principal 
features of the invention consist (1) in the means of hanging the 
boiler in the framework to compensate for expansion. (2) The 
method of connecting the engine and frame so as to avoid strain 
on the boiler plates. (3, The steering arrangement. (4) The 
cor struction of the traction wheel. A is the framework extending 
beyond the rear of the engine, and forming the support for the 
footplate and water tank. The only point where the frame is 
attached to the boiler is at a, where it is connected by angle irons 
on each side ; by this arrangement the boiler is free to expand or 
contract. The boiler is supported by a stirrup strap C, which 
carries the principal part of the weight. D D are plates bolted 
to the frame, and each having a slot at its lower side for slipping 
over the axle E, and at the top the bearings for the countershaft F 








and engine frame G. The end of the engine frame G is not bolted 
to the body of the boiler, but has a saddle which rests upon it, 
so that the expansion or contraction of the boiler plates does not 
affect it. For steering the engine the front axle H turns upon a 
vertical centre, and is operated by chain, roller I, and worm and 
wheel gear, as will be understood ; / is a spring or block of rubber 
attached to the chain and forming an elastic link for the purpose 
of allowing the chain to give and compensate for unequal winding, 
or from the effect of the wheel striking an obstruction. The 
feature of novelty in the traction wheel consists in the arrange- 
ment by which the spur-wheel is always in gear with the driving 
pinion, whilst the road wheel is permitted to vibrate in right 
lines as it passes over rough ground, or in other words, the 


| 


| 
| 


| 
| 
| 


| 


} 


| 





1652. Propelling Ships or Vessels, &c.: J. H. 
Johnson, London. (J. £./.@ Arembécourt, Paris). (6d. 3 Figs.) 
—Consists in the employment of cylinders and pistons below the 
water line, the ends of the cylinders being open to the water. The 
pistons discharging from the cylinder the water they have pre- 
viously drawn in, is stated to produce the propulsion of the vessel 
(April 14, 1881). 


1712. Odometers: E. S. Ritchie, Mass., U.S.A. 
[6d, 7 Figs.)—This is an instrument for registering the revolu- 
tions of the wheel of a bicycle, &c.; the material part of the inven- 
tion consists of a magnetic needle, a train of wheels, a dial and 
hand, and a frame for supporting them, The force of attraction 
and repulsion of the magnets while the wheel revolves causes the 
magnetic needle to make one revolution for each one of the wheel. 
(April 20, 1881). 


2670. Obtaining Motive Power: B. J. B. Mills, 
London. (J. Liinant, Lyons, France). (4d. 3 Figs.}—The inven- 
tion is for the employment of air compressed before being expanded 
for its introduction into the engine cylinder, also for the employ- 
ment of petroleum as the heating agent for the compressed air. 
(June 18, 1881). 


3326. Apparatus for Operating Valves: H. H. 
Lake, London. (F. &. Rice and S. A. Murphy, Michigan, U.S.A.) 
(4d. 4 Figs.J—This is practically a governor placed within the 
crank disc of the engine and operating by centrifugal action. The 
crank pin is hollow and carries a spindle on one end of which is 
an overhung crank for working the slide valve, the other end 
is connected with a series of jointed levers and governor weights 
contained within the crank dise so that when the speed of the 
engine increases the weights fly more from the centre and alter 
the throw of the valve crank. (July 30. 1881). 


3342, Railway Sleepers, &c.: H. H. Lake, Lon- 
don. (J. C. Rupp, J. H, Ray, and J. Hassinger, Newark, U.S.A.) 
[4d. 4 Figs.}—The invention consists in the arrangement shown 
in the illustrations; A are the sleepers having sections a of Iform, 
C C! are movable sliding cheek-pieces fitted on to the flat head B 
of thesleeper. These cheeks serve asa chair and have lips which 











embrace the top flange of the sleeper, and hold the cheeks in posi- 
tion ; D D are rods which have ends formed to fit into openings in 
the heads B, and are prevented from vertical displacement by keys 
J. The two sections A are bedded in the ballast, and the cheek 
pieces C C' slide upon the upper flange B of the sleeper, The rails 
are then placed in position and the coupling rods O secured. 








securing the cheek firmly. (August 2, 1881). 


3388. Continuous Underground Pipes: C. De 
trick, Penn., U.S.A. (8d. 44 figs.]—A trench is formed in 
the ground, and plastic material placed around a mould or former. 
When the material has solidified the mouldis nearly withdrawn 


and another length of piping made in the same manner. Several 
modifications are shown and described. (August 4, 1831). 
3396. Car Couplings: A.J. Boult, London. V‘/. 1. 


Hunt and FP. W. Jones, Spartanburg, U.S.A.) (6d. 6 Figs.}—Consists 
principally in a drawhead formed in two parts which are united 
upon a vertical central longitudinal line, and capable of yielding 
to lateral pressure, and releasing the link. (August 5, 1881). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time; and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offices of ENGINEERING, 35 and 36, 
Bedford-street, Strand, 








LovuGHBOROUGH LocaL BOARD SURVEYOR AND WATER 
Works MANnAGER.—Mr. F. Baker, A.M.I1.C.E., Water 
Works Office, Sheffield, has been appointed to this office. 
There were 136 applicants, out of which the Board selected 
Mr. Baker, Mr. W. Matthews, Assistant Borough Sar- 
veyor of Peterborough, and Mr. A Brady, Surveyor to the 
Dockwell and Hunstanton Local Boards. The salary is 
2001. per annum. 

Tue ‘“‘ ALARM.’’—According to reports from the United 
States Navy Department, the trials of the torpedo boat 
Alarm have been satisfactory in showing that a vessel of 
considerable size can be steered and propelled by a screw 
alone without a rudder, so that the hull itself becoming 
the gun-carriage, a small vessel is capable of carrying the 
largest sized gun and of aiming it with certainty and pre- 
cision. The commander of the Alarm is of opinion that 
the development of the Mallory screw will be of great benefit 
in any system of naval coast defence. 

SANITARY INSTITUTE OF GREAT BRITAIN; EXAmI- 
NATIONS FOR LocaL SURVEYORS AND INSPECTORS OF 
NUISANCES.—At an examination held by the Sanitary 
Institute of Great Britain on November 3rd and 4th, eight 
candidates presented themselves. A series of questions 
was set to be answered in writing on the 3rd, and the 
candidates were examined viva voce on the 4th. The 
Institute’s certificate of competency as local surveyor was 
not awarded, but the Institute’s certificate of competency 
as inspectors of nuisances was awarded to Joseph Horrocks, 
W. Sortwell, and J. W. Witts. 
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MOTIVE POWER AT THE PARIS ELEC. 
TRICAL EXHIBITION.—No. VIII. 


MM. OLry AND GRANDEMANGE, of Paris, exhibit 
two fixed engines, one of which, of about three 
horse power, has assisted in the general lighting at 
the Palais de l'Industrie during the Exhibition. 
The second engine, of 25 horse power, has been 
recently added to provide power for the experi- 
ments made by the jury with the electric lighting 
machines. ‘The same firm has also a semi-portable 
engine at the exhibit of the Force et Lumiére 
Company. These engines do not present any 
very special character ; they have all single 
cylinders ; the first named only being a condensing 
engine. ‘They are, however, excellently made, and 
these makers enjoy a high reputation in France. 
The following are the principal dimensions of the 
two first-named engines : 


Nominal horse power 35 25 

Diameter of cylinder 13.78 in. 12.01 in 

Length of stroke 17.72 4s 15.75 ,, 
Coal per H.P. per hour : 

Condensing eo 8.52 Ib. 3.74 lb. 

Non-condensing a * ee 4.84 ,, 


Diameter of shaft... wo. See 4.! 


Weight of flywheels «+. 1.9 tons 1.4 tons 
Diameter 99 6ft.7.5in. 5ft.11 in 
Number of revolutions ... 85 90 
Total weight : 
With condenser 5.350 4.150 
Without ,, 4.850 3.500 
The largest of the three engines is arranged for 


driving two De Meritens’ alternating magneto- 
electric machines. These machines are of the five- 
disc type, designed especially for lighthouse work, 
and they are able to feed thirty Jablochkoff candles 
of normal type, or forty of the small Berjot regu- 
lators. The actual distribution of the current 
amongst the lamps is as follows : The machine on 
the right-hand side supplies five circuits, on each of 
which isa lamp, namely, two Berjot regulators of the 
large pattern placed near the gallery on the two 
columns adjacent to the engine of MM. Chaligny- 
Guyot and Sionnest and the Maxim machines ; a 
Carré regulator placed in a dark room on one side of 
M. de Meritens’ exhibit. This regulator is used to 
throw the image of the voltaic are on a screen, for the 
instruction of visitors. The magneto-electric ma- 
chine on the left supplies six small Berjot regula- 
tors, of 20 Carcels each, in Salon No. 9 on the first 
circuit ; four Jablochkoff candles, burning in pairs 
in two opal globes, carried on cast-iron bronzed 
standards of the standard pattern of the Ville de 
Paris; these are on the second circuit. On the 
third there are five Jamin lamps, four of which 
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light the pavilion of Posts and Telegraphs, the 
fifth being at the pneumatic telegraph exhibit. On 
the remaining circuit there are four Berjot regula- 
tors in the Fremch postal pavilion ; four others 
carried on a mast near the Sautter-Lemonnier exhi- 
bit, and four are carried by two masts between 
the exhibit of the machine tools driven by electric 
power, and the collection of the Northern of France 
Railway. The diagrams show the distribution of 
these circuits, and the general appearance of the 
Berjot lamp. Fig. 3 illustrates the arrangement of 
the group of four of these lamps, placed at a height 


of about 12ft. on a post between the telegraph 
pavilion and the machine gallery. The Berjot 
regulator, of which the general appearance is given 
in Fig. 2, is a well-known system, which, as will be 
seen, is easily adapted to a decorative form. In 














accordance with the arrangement now generally 
followed in electric lamps the actuating mechanism 
is placed in the upper part, so as not to obstruct 
the rays of light ; the mechanism in this case is 
very neatly concealed. 
the class of differential lamps, like those of Lontin 
and Gramme, and of which the annexed sketch, 
Fig. 4, indicates the principle. 


by derivation and the electro-magnet E increases, 








approach. This, however, is not the place to de- 
scribe the Berjot Jamp, which we shall do, with 
detailed illustrations, on an early occasion. 

The engines installed at the Palais de l’Industrie 
by the syndicate are nearly all of them either of 
that class of steam distribution represented by the 
Sulzer, Corliss, and analogous systems, or are com- 


Guyot-Sionnest, of Paris, belongs to the latter 
category. It is placed between the Farcot engine 
and that shown by the Hermann Lachapelle Works, 
and is a semi-portable engine and boiler, although 
the latter has not been used during the Exhibition, 
steam having been supplied by the Naeyer genera- 
tor. The boiler is cylindrical, containing brass 
tubes and a square firebox placed on. a cast-iron 




















ashpan ; the grate surface and the firebox are both 
very large, and the tubes are of a large diameter, 
adopted for burning inferior classes of fuel. The 
boiler is officially certified to 851b., and the steam 
evaporation is from 81b. to 91b. per pound of coal. 
The engine is carried on an independent frame 
bolted to the boiler ; the two cylinders and inter- 
mediate receiver are enclosed in a steam jacket, 
and the distribution presents no special features. 
Indeed, the machine shows no novelties in design, 
but is of good solid workmanship, and possesses a 





large range of power, the 35 nominal horse power 


The regulator belongs to | 


If the resistance of | 
the are increases with the wearing away of the | 
carbons, the quantity of electricity which passes | 


when the magnet attracts the piece T held back by | 
the spiral spring R, and causes the two carbons to | 


pound ; the motor exhibited by MM. Chaligny and | 


engine shown being capable of working up to 67 
horse power. 

It may however be interesting to mention an 
experience gained with one of MM. Chaligny and 


Co.’s engines used in electric lighting. At the 
commencement of 1878 the Société Générale 


d’Electricité purchased a second-hand engine by 
these makers, of 15 nominal horse power, and 
placed it in one of the cellars of the Opera fer 
lighting the Place de l’Opera and the facade by 
| Jablochkoff candles. This engine has during the 
| past four years been worked from three to eight hou rs 
|a day, supplying the current to 22 lamps, repre- 
| senting with the resistances and transmission, 
| &c., from 24 to 25 horse power; the repairs 
during this period having only been very slight. 
| The engine at the Exhibition is not provided 
| with a condenser, but provision is made for its 
| application ; the quantity of condensing water 
| employed ranges from 44 to 55 gallons per horse 
| power per hour. The following are the general 
particulars of the engine at the Palais de l’In- 
dustrie : 





Nominal horse power ore 35 

| Maximum ,, ,, ne ese 67 
Revolutions per minute... eve 90 

| Diameter of flywheel ; a 6 ft. 6 in. 

Capacity of boiler 109.48 cub. ft. 

} re water heater ... 38 ‘ 99 

Diameter of small cylinder ... 11.02 in 

| i large - = 19.10 ,, 

Length of stroke 17.72 

| 

| 


Total heating surface 
Heating surface of heater 


Total weight ... one 13.3 tons 
Weight of condenser ... a ia be ts 
Steam consumption per horse power 
per hour— exhausting in the 
air : 
Steam ... eee 28 Ib. 
Coal... _ ove 3191b 
Seam consumption per horse power 
per hour—condensing : 
Steam ... a sei 22 Ib. 


Coal a ose 

A very complete series of trials recently made 
with one of the engines gave results, of which the 
| following is a summary. 


Duration of trial ... eis ie +» 10 hours 
Cut-off in high-pressure cylinder «» toy 
Fixed cut-off in low-pressure cylinder... 
Pressure of steam in boiler... me 85 Ib. 
Mean temperature of condensing water 95 deg. Fahr. 
Average number of revolutions per 

minute ... ose nat a 88.48 
Power developed on the brake ... 39.37 H.P. 


Coal consumed 990 Ib.=... e+» 99 lb. per hour 
per horse power per 


” 2? 


ee 2.5 lb. 
Condensing water per horse power per 
hour... mis a ee «+ 46.2 gals. 
Feed water per horsepower per hour... 2.1. ,, 
Water evaporated per pound of coal ... 8.4 Ib. 
Ratio of efficient to indicated horse 
power * = soo 857 


The fuel employed at this trial was briquettes of 
Anzin. A similar trial carried out with an engine 
developing 61 horse power on the brake gave some- 
what better results, the ratio of useful to indicated 
horse power being .872, and the water evaporated 
8.61 pounds of water per pound of coal. 




















£000... 


sthigsasesnascccn ee specimen 


The engine of MM. Chaligny and Co. has been 
employed during the whole term of the Exhibition 
| in driving dynamo-electric machines, In this case, 
| as well as in several others indicated in this course 
| of articles, changes have been made since we pub- 
| lished the general plan on page 253, ante. At the 
| commencement, the machines driven were two 
Westons and two Maxims. The two former have 
now been replaced by two other Maxims, and the 
| actual installation consists of four machines of this : 
type arranged as shown in the annexed sketch. Of 
these one serves as an excitor to the three others ; 
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it is driven at 1100 revolutions, with a pulley 
7.08 in. in diameter. The three have a speed of 950 
revolutions, with pulleys 12.79 in. in diameter; they 
each supply 60 Maxim lights in Salon C of the 
Exhibition. 








TELEPHONES AT THE PARIS 
EXHIBITION. 

Ir is well known that the present efficiency of 
the speaking telephone is mainly due to the dis. 
covery of the principle of the microphone. The 
original telephone of Professor Graham Bell with 
its transmitter and receiver both alike was well 
adapted for communication over short single lines, 
such as, might be erected within a house or 
between two neighbouring premises, but too feeble 
in its action for ordinary telegraphic circuits of 
considerable length. The microphone transmitter, 
however, enabled stronger currents to be sent along 
the line, thereby overcoming leakage and the 
feebler induction noises which affect the telephone. 
It differentiated the two ends of the line, in fact, 
and produced that dissimilarity of organs which the 
late Professor Clark Maxwell foresaw as a condi- 
tion to be realised before the speaking telephone 
could be perfected. 

The Electrical Exhibition at Paris is rich in the 
most recent forms of telephone, and almost all of 
these employ a microphone transmitter of one 
shape or another. One of the best systems is that 
of M. Ader, which is employed to transmit the 
music of the Grand Opera to the Palais de 
l'Industrie, and which we have already described 
in a recent article on that subject. For distinct- 
ness of articulation and neatness of construction 
the receiver is perhaps the best modification of 
Bell's original instrument which has been pro- 
Juced as yet ; and the transmitter is also a very 


block of soft iron which concentrates the magnetic 
lines upon the parallel sides of the coil. 





Ader’s telephone is in the hands of the Société 
Générale des Telephones, Paris, and the form in 
which it is ordinarily employed by them is shown 











happy combination of simple microphones. This 


transmitter is here reproduced in Fig. 1, where | 


FIC.4t. | 


UNV 
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A AA are ten carbon microphones, disposed in 
two series of five each, and fastened to the back of 
a thin sheet of pinewood which serves as a sounding 
beard or vibrating diaphragm to speak against. 
The substitution of a plain pine boarding for the 
older metal diaphragm and mouthpiece is an im- 
provement of M. Ader’s which gives good results, 
and has been adopted since by other inventors. The 
multiple contacts furnished by the group of micro- 
phones has the effect of impressing the modula- 
tions of speech more strongly on the currrent and 
yielding more distinct and powerful utterance in 
the receiver. The transmitters of Crossley, Herz, 
Maiche, and others, take advantage of the same 
arrangement. 

The receiver of M. Ader is illustrated in Fig. 
where A is the magnet bent into the form of a ring 
and carrying on its poles two small coils BB, 
which attract the vibrating diaphragm. The novelty 
in its construction is, however, the ring of soft iron 
F F which is placed on the other side of the dia- | 
phragm opposite the poles and serves to direct the | 
lines of magnetic force perpendicularly to the metal 
diaphragm, thereby giving a better effect. The| 
same device is employed in the syphon recorder of | 
Sir William Thomson, where the receiving coil sus- 
penced between the two elcctro-magnets encloses a 
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=e 


| hung at the sides. 


| the Blake transmitter, all of which we have already 


| in a vertical position against the wall, leans against 


| v, fastened by the screw V to the copper support 6 


| tact stud a and the carbon disc C is regulated by 





in Fig. 3, where the stand represents the micro- 
phone transmitter supporting a pair of receivers 
The Société Générale also work 
with the telephones of Mr. Edison, Mr. Gower, and 


illustrated in our columns. 

A remarkably sensitive transmitter, shown in 
operation in the Belgian Section of the Exhibition 
is the “ Pantelephone” of M. Léon de Locht-Labye, 
honorary engineer of mines, Liége. It is possible to 
stand some 15 or 20 yards distant from this peculiar 
form of microphone and transmit speech by it. Of 
course if the speaker is nearer to it the result isall the 
better. The microphone employed here is a single 
spring contact, fixed, as shown in Fig. 4, to a light 
moveable vibrating plate of cork A A A A, of about 
15 centimetres square, and 2 or 3 millimetres thick. 

B is 
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This board is suspended by two very flexible steel 
springs R R toa straight bar S S, rigidly fastened 
to a wooden baseboard BB BB. Fig. 4 repre- 
presents the back of the cork diaphragm A A A A, 
which in front is covered with green baize, against 
which the vibrations of the voice are directed. On 
the bottom of the diaphragm is cemented a small 
carbon disc C, which, when the diaphragm is hung 


a little platinum or silver contact stud a fixed to 
the extremity of a very short and pliant spring 
(see also Fig. 5). The pressure between the con- 
the thumbscrew V, which bears upon the blade of 
thespringr. The microphonic contact between the 
stud and disc is connected in the circuit of a voltaic 
battery by the wire L communicating with the 
spring rand the wire T communicating with the 
disc by means of the bar S, the springs R R, and ! 








the wires ww. The whole arrangement is enclosed in 
a box which hangs against the wall like a desk, and 
exposes the front of the vibrating diaphragm to 
the impingement of the sonorous waves. The 
device is somewhat similar to the spring micro- 
phone contrived by Mr. Blake ; but the hinged 
diaphragm appears to confer an additional sensi- 
bility. The pantelephone transmits, as we have 
already said, words spoken at a distance of 15 yards 
without raising the voice very appreciably, and the 
barking of a dog or the crowing of a cock some 4() 
yards distant is faithfully sent by it to the receiver, 
This remarkable acuteness of hearing, if one may 
use the term, is likely to be of use when the tele- 
phone comes to be more applied than it is now to the 
transmission of sermons, lectures, and public orations 
from the audience hall. 

The most novel telephone in the Exhibition is, 
however, that of Professor A. E. Dolbear, of Tuft’s 
College, Massachusetts, U.S., a gentleman who 
has been engaged in studying the subject of 
telephony for several years past. Dolbear’s tele- 
phone is claimed to be less subject to induction 
noises than any other, partly because the currents 
which traverse the line are borne in the secondary 
wire of an induction coil, and partly because there 
isno complete circuit at all. Both of these remedies 
have been before suggested as a remedy for induc- 
tionclamour. The intenser currents of the secondary 
coil can be more readily distinguished than the ordi- 
nary undulating currents coming straight from the 
microphone transmitter ; while a condenser placed 
in circuit with the receiving telephone would, it was 
supposed, have the effect of breaking the circuit of 
the induction currents while it only sharpened, so to 
speak, the undulations of the vocal currents, and in 
so doing overcame the retardation of signals pro- 
duced on long lines by the neighbourhood of the 
earth. Now Dolbear’s receiver is itself an air con- 
denser, and hence it is believed to combine the two 
properties of suppressing the induction noises and 
improving the articulation on long lines by correct- 
ing to some extent the retardation of currents due 
to the static induction of the ground. Whether 
this is really the case experiment will verify ; but 
we understand that the results of recent trials on a 
line from London to Norwich, a distance of 126 
miles, were highly satisfactory. The elimination of 
induction clamour was very marked, and the speech 
was quite distinct. This cannot be called a long 
line as far as retardation is concerned, but the 
main drawback to be overcome in telephony is the 
induction disturbances, and Dolbea:’s instrument 
appears to be specially adapted for that purpose. 
The transmitting apparatus of Professor Dolbear 
is shown in Fig. 6, where A is the microphone, con- 











sisting of two carbon contacts pressed together by 
a spring and fitted with a vibrating diaphragm to 
take up the voice. In the most recent form of this 
organ one contact is fixed to the back of the dia- 
phragm and the other to the end of a short rod of 
nickel-plated iron, which is hung by a bifilar sus- 
pension of stiff copper wire from a fixed bracket. 
This device is sketched in Fig. 7, where d is the 
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liaphragm, ¢ the carbon points, one of which is 
ane by the rod r suspended from the fixed bar 











b by means of the wires w, the points of which 
hook into mercury cups on the upper surface of the 
bar. A mouthpiece projecting on the other side 
of the lid L conveys the vibrations of the air to the 
diaphragm. O° ne ; 

This microphone is in circuit with a single voltaic 
cell B, and the primary wire of an induction coil I 
of practically nil resistance ; while the secondary 
wire, which has a resistance of from 2500 to 5000 
ohms, is connected to the line and to earth. The 
other end of the line is connected to one ter- 
minal of the receiver, preferably that communica- 
ting with the movable or vibrating plate ; while 
the other terminal, say that communicating with 
the fixed plate, is connected to earth. 

The receiver is illustrated in Fig. 8, which repre- 
sents a cross-section through it. Two metal plates 
CD, about 2 in. wide, are fitted into an ebonite ear- 
piece in sucha manner that they are kept apart by 














Ac—> Fig. 8. 

a few millimetres, and insulated from each other: 
The outer plate C has a hole drilled in the middle, 
and the inner plate D hasan adjusting screw E bear- 
ing upon its centre and deadening it. Being fastened 
at both edge and centre the back plate is thus pre- 
vented from vibrating, while the screw also serves 
to adjust the distance of its middle from the front 
plate, which is free to vibrate, by reason of its being 
only fastened round the edges. These plates are, 
as we have explained, connected to the line and 
earth by means of the terminals A B, and when the 
vocal currents from the secondary circuit of the 
transmitter traverse the line they charge up these 
plates oppositely, just as in the case of an ordinary 
tinfoil condenser. The result is that the plates 
attract each other to a degree varying with the 
strength of the currents, and the front plate is 
thrown into audible vibration and gives out speech. 
The instrument is in fact a very neat and practical 
form of the well-known speaking condenser. The 
articulation is good, although at times there seems 
to be a certain change of timbre in the note. This 
slight defect may, however, have been peculiar to the 
instrument observed, and in any case it is of little 
consequence compared to the benefits arising from 
the elimination of induction disturbances. 

The cell employed by Professor Dolbear is that 
known in America as Maynard’s. It is a modified 
Leclanché, consisting of a hollow zinc cylinder 
immersed in solution of sal ammoniac contained in 
aglass vessel. The cylinder encloses a perforated 
pot holding a small sack of crushed carbon, in the 
midst of which is placed a strip of platinum for 
the other pole. It lasts very well, and is much 
used in the United States for torpedo work. A 
call-bell is of course added to the telephone circuit 
and operated by a press button, but it is unneces- 
sary to enter into its details. 

Dolbear’s telephone will be exhibited at the 
Crystal Palace, and English engineers will there- 
fore have an opportunity of hearing it. We under- 
stand that the patent has already been sold in 
England, and that in America a company has been 
formed to work it. 


THE ELECTRO-MAGNETIC APPARATUS 
OF DR. PACINOTTI. 


In admiring the recent developments of electric 
Science as evidenced by the number of important 





inventions which have during the past few years | 
been given to the world, especially in those 


to a large share of the merit of this scientific de- 

velopment. ; 
It is, of course, obviously impossible in anything 

approaching a retrospect of the science of magneto- 











branches of applied science which deal more par- | 
ticularly with the generation of electricity and the | 
production of the electric light, there is often too | many who could not help being impressed with the 
great a tendency to forget, or, at least, to pass over | fact that it took something away from the originality 
in comparative silence the claims which the great | of design in several of the machines exhibited in 
pioneer workers and discoverers undoubtedly have | various parts of the building. 





exhibits in the Paris Exhibition, and conferred 
upon the Italian Section a very distinctive feature, 
and we cannot but think that while all were 
interested in examining it, there must have been 


This very interesting machine was first illustrated 
and described by its inventor in the Nuovo Cimento 
in the year 1864, under the title “ A Description of 
a small Electro-Magnetic Machine,” and to this 
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electric induction or its application to illumination 
to pass slightly over the names of Oersted, of 
Ampére, of Davy, and of Faraday, but, in other 
respects, their work is too often lost sight of in the 
splendid modern developments of their discoveries. 
Again, there is another group of discoverer-inventors 
who occupy an intermediate position between the 
abstract discoverers above named and the inventors 
and adaptors of still more recent times. To this 
group belong the names of Pixii and Saxton, 
Holmes and Nollet, Wilde, Varley, Siemens, 
Wheatstone, and Pacinotti, who was the first to 
discover a means of constructing a machine capable 
of giving a continuous current always in the same 
direction, and which has since proved itself to be 
the type of nearly all the direct-current electric 
machines of the present day, and espccially those 
such as the Gramme and Brush and De Meritens 
machines, in which the rotating armature is of 
annular form ; and when it is considered what a 
large number of the well-known electric generators 
are founded upon this discovery, it must be 
a matter of general gratification that the Inter- 
national Jury of the Paris Exhibition of Electricity 
awarded to Dr. Antonio Pacinotti one of their 
highest awards. 

The original machine designed by Dr. Pacinotti 





in the year 1860, and which we illustrate on the 
present page, formed one of the most interesting 


| description we are indebted for the information 
| and diagrams contained in this notice, but the per- 
| spective view is taken from the instrument itself 
in the Paris Exhibition. 
| In this very interesting historical communication 
the author commences by describing a new form of 
| electro-magnet consisting of an iron ring around 
| which is wound (as in the Gramme machine) a 
| single helix of insulated copper wire completely 
| covering the ring, and the two ends of the annular 
helix being soldered together, an annular magnet 
is produced, enveloped in an insulated helix forming 
a closed circuit, the convolutions of which are all 
lin the same direction. If in such a system 
jany two points of the coil situated at oppposite 
| ends of the same diameter of the ring be 
|connected respectively with the two poles of 
|a voltaic battery, the electric current, having two 
courses open to it, will divide into two portions 
| traversing the coil around each half of the ring 
|from one point of contact to the other, and the 
'direction of the current in each portion will be 
| such as to magnetise the iron core, so that its mag- 
|netic poles will be situated at the points where 
|the current enters and leaves the helix, and a 
| straight line joining these points may be looked 
upon as the magnetic axis of the system. From this 
| construction it is clear that by varying the position 
|of the points of contact ofthe battery wires, and 
the coil the position of the magnetic axis will be 
|changed accordingly, and can be made to take 
up any diametrical position with respect to the ring, 
of which the two halves (separated by the diameter 
joining the points of contact of the battery wires 
with the coil) may be regarded as made up of two 
semicircular horseshoe electro-magnets having their 
similar poles joined. To this form of instrument 
the name “ Transversal electro-magnet” (Elettro- 
calamita transversale) was given by its inventor, to 
whom is undoubtedly due the merit of having been 
the first to construct an electro-magnet, the position 
of whose poles could be varied at will by means of 
a circular commutator. 

By applying the principle to an electro-magnetic 
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engine Dr. Pacinotti produced the machine which 
we illustrate on the present page. The armature 
consists of a turned ring of iron having around its 
circumference sixteen teeth of equal size and at equal 
angular distance apart as shown in Fig. 1, forming 
between them as many spaces or notches, which are 
filled up by coiling within them helices of insulated 
copper wire rrr, in a similar manner to that 
adopted in winding the Brush armature,® and 
between them are fixed as many wooden wedges 
m m by which the helices are firmly held in their 
place. All the coils are wound round the ring in 
the same direction, and the terminating end of 
ach coil is connected to the commencing end of 
the next or succeeding helix, and the junctions so 
made are attached to conducting wires which are 
gathered together close to the vertical shaft on 
which the armature ring is fixed, passing through 
holes at equal distances apart in a wooden collar 
fixed to the same shaft and being attached at their 
lower extremities to the metallic contact pieces 
of the commutator ¢ shown at the lower part of 
Fig. 3, which is an elevation of the machine, while 
Fig. 4 isa plan of the same apparatus. 

The commutator consists of a small boxwood 
cylinder carrying around its cylindrical surface two 
rows of eight holes, one above the other, in which 
are fitted sixteen contact pieces of brass which 
slightly project above the surface of the wood, the 
positions of those in the upper circle alternating or 
“breaking joint” with those in the lower, and each 
contact piece is in metallic connexion with its 
corresponding conducting wire, and, therefore, 
with the junction of two of the helices on the 
armature. Against the edge of the commutator 
are pressed by means of adjustable levers two 
small brass contact rollers & 4, which are respec- 
tively connected with the positive and negative 
poles of the voltaic battery (either through or inde- 
pendent of the coils of a fixed electro-magnet to 
which we shall presently refer), and the magnetic 
axis of the ring will lie in the same plane as the 
line joining the points of contact of the battery 
and rotating helix, this axis remaining nearly fixed 
notwithstanding the rotation of the iron ring in 
which the magnetism is induced. 

In the apparatus figured in Figs. 3 and 4, the 
armature rotates between the two vertical limbs 
A B of a fixed electro-magnet furnished with ex- 
tended pole-pieces A A, BB (Fig. 4), each of which 
embraces about six of the armature coils. The 
fixed electro-magnet is constructed of two vertical 
iron cylindrical bars A and B, united at their lower 
extremities by a horizontal iron bar FF, the one 
being rigidly and permanently attached to it, while 
the other is fastened to it by a screw G passing 
through a slot so that the distance of the pole- 
pieces from one another, and from the armatur 
ring, is capable of adjustment. 

The connexions of the machine, which are shown 
in Fig. 3, are made as follows: the positive current 
entering by the attachment screw h passes by a 
wire to the right-hand commutator screw /, to the 
right-hand roller /, through the commutator to the 
ring, around which it traverses to the left-hand roller 
k* and screw /' to the magnet coil A, and thence 
through the coil of the magnet B to the terminal 
screw A on the right hand of the figure. This 
method of coupling up is of very great his- 
torical interest, for it is the first instance on 
record of the magnet coils and armature of a 
machine being included in one circuit, giving to it 
the principle of construction of a dynamo-electric 
machine, and ante-dating, in publication, by two 
years, the interesting machines of Siemens, Wheat- 
stone, and Varley, and preceding them in construc- 
tion by a still longer period. 

With this apparatus Dr. Pacinotti made the 
following interesting experiments with the object 
of determining the amount of mechanical work 
produced by the machine (when worked as an 
electro-magnetic engine) and the corresponding 
consumption of the elements of the battery: 
Atiached to the spindle of the machine was a 
small pulley QQ (Fig. 3) for the purpose of driv- 
ing by means of a cord another pulley on a hori- 
zontal spindle carrying a drum on which was 
wound a cord carrying a weight, and on the same 
spindle was alsoa brake and brake-wheel, the lever 
of which was loaded so as just to prevent the 
weight setting into motion the whole system, con- 
sisting of the two machines, when no current was 
flowing. In this condition, when the machine was 
set in motion by connecting the battery, the 

* See ENGINEERING vol. xxxi., page 55. 


mechanical work expended in overcoming the 
friction of the brake was equal to that required 
to raise the weight ; and, in order to obtain the 
total work done, all that was necessary was to 
multiply the weight lifted by the distance through 
which it was raised. The consumption of the 
battery was estimated at the same time by inter- 
posing in the circuit a sulphate of copper volta- 
meter, of which the copper plate was weighed 
before and after the experiment. The following 
are some of the results obtained by Dr. Pacinotti in 
experimenting after the manner just described. 
With the current from a battery of four small 
Bunsen elements, the machine raised a weight of 
3.2812 kilos. to a height of 8.66 m. (allowing for 
friction), so that the mechanical work was repre- 
sented by 28.45m. During the experiment the 
positive plate of the ,voltameter lost in weight .224 
gramme, the negative gaining .235 gramme, giving 
an average of chemical work performed in the 
voltameter of .229,gramme, and multiplying this 
figure by the ratio between the equivalent of zinc 
to that of copper, and by the number of the 
elements of the battery, the weight of zinc con- 
sumed in the battery was computed at .951 gramme, 
so that to produce one kilogrammetre of mechanical 
work 33 milligrammes of zinc would be consumed 
in the battery. In another experiment, made with 
five elements, the consumption of zinc was found 
to be 36 milligrammes for every kilogrammetre of 
mechanical work performed. In recording these 
experiments Dr. Pacinotti points out that although 
these results do not show any special advantage in 
his machine over those of other construction, still 
they are very encouraging, when it is considered 
that the apparatus with which the experiments 
were made were full of defects of workmanship, 
the commutator, being eccentric to the axis, caus- 
ing the contacts between it and the rollers to be 
very imperfect and unequal. 

In his communication to the Nuoro Cimento Dr. 
Pacinotti states that the reason which induced him 
to construct the apparatus on the principle which 
we have just described, were: (1) That according 
to this system the electric current is continuously 
traversing the coils of the armature, and the machine 
is kept in motion not by a series of intermittent 
impulses succeeding one another with greater or 
less rapidity, but by a constantly acting force pro- 
ducing a more uniform effect. (2) The annular 
form of the revolving armature contributes (together 
with the preceding method of continuous magneti- 
sation) to give regularity to its motion and at the 
same time reduces the loss of motive power, through 
mechanical shocks and friction, to a minimum. 
(3) In the annular system no attempt is made sud- 
denly to magnetise and demagnetise the iron core 
of the rotating armature, as such changes of mag- 
netisation would be retarded by the setting up 
of extra currents, and also by the permanent 
residual magnetism which cannot be entirely elimi- 
nated from the iron ; and with this annular construc- 
tion such charges are not required, all that is neces- 
sary being that each portion of the iron of the ring 
should pass, in its rotation, through the various 
degrees of magnetisation in succession, being sub- 
jected thereby to the influence of the electro- 
dynamic forces by which its motion is produced. 
(4) The polar extension pieces of the fixed electro- 
magnet, by embracing a sufficiently large number 
of the iron projecting pieces on the armature ring, 
continue to exercise an influence upon them almost 
up to the point at which their magnetisation ceases 
when passing the neutralaxis. (5) By the method of 
construction adopted, sparks, while being increased 
in number are diminished in intensity, there being 
no powerful extra currents produced at the break- 
ing of the circuit, and Dr. Pacinotti points out that 
when the machine is in rotation a continuous 
current is induced in the circuit which is opposed 
to that of the battery ; and this leads to what, 
looked at by the light of the present state of electric 
science, is by far the most interesting part of Dr. 
Pacinotti’s paper, published as it was more than 
seventeen years ago. 

In the part towhich we refer, Dr. Pacinotti states 
that it occurred to him that the value of the 
apparatus would be greatly increased if it could be 
altered from an electro-magnetic to a magneto- 
electric machine, so as to produce a continuous 
current. Thus, if the electro-magnet A B (Figs. 3 
and 4) be replaced by a permanent magnet, and 
the annular armature were made to revolve, the 
apparatus would become a magneto-electric gene- 





rator, which would produce a continuous induced 








current always in the same direction, and 


- : in 
analysing the action of such a machine Dr Paci 
notti observes that, as the position of the magnetic 

Ss 


field is fixed and the iron armature with its coils 
rotates within it, the action may be regarded as the 
same as if the iron ring were made up of two fixed 
semicircular horseshoe magnets with their similar 
poles joined, and the coils were loose upon it and 
were caused to rotate over it, and this mode of 
expressing the phenomenon was exactly what we 
adopted when describing the [Gramme machine 
without having at that time seen what Dr, Paci. 
notti had written fifteen years before.‘ 

In explanation of the physical phenomena 
involved in the induction of the electric currents in 
the armature when the machine is in action as 4 
generator, Dr. Pacinotti makes the following 
remarks: Let us trace the action of one of the 
coils in the various positions that it can assume in 
one complete revolution; starting from the position 
marked N, Fig. 2,and moving towards §, an electric 
current will be developed in it in one direction 
while moving through the portion of the circle Na 
and after passing the point a and while passing 
through the are a S, the induced current will be in 
the opposite direction, which direction will be 
maintained until the point bis reached, after which 
the currents will be in the same direction as between 
N and a; and as all the coils are connected together, 
all the currents in a given direction will unite and 
will give to the combined current a direction indi- 
cated by the arrows in Fig. 2, and in order to collect 
it (so as to transmit it into the external circuit), 
the most efficient position for the collectors will be 
at points on the commutator at opposite ends of a 
diameter which is perpendicular to the magnetic 
axis of the magnetic field. With referrence to 
Fig. 2, we imagine either that the two arrows to 
the right of the figure are incorrectly placed by the 
engraver, or that Dr. Pacinotti intended this dia- 
gram to express the direction of the current 
throughout the whole circuit, as if it started from 
a, and after traversing the external circuit entered 
again at b, thus completing the whole cycle made 
up of the external and internal circuits. 

Dr. Pacinotti calls attention to the fact that 
the direction of the current generated by th 
machine is reversed by a reversal of the direction 
of rotation, as well as by a shifting of the position 
of the collectors from one side to the other of their 
neutral point, and concludes his most interesting 
communication by describing experiments mad 
with it in order to convert it into a magneto 
electric machine. “I brought,” he says, “ near to th: 
coiled armature the opposite poles of two permanent 
magnets, and I also excited by the current from 1 
battery the fixed electro-magnets (see Figs. 3 and 
$), and by mechanical means I rotated the annular 
armature on its axis. By both methods I obtained 
an induced electric current, which was continuous 
and always in the same direction, and which, as 
was indicated by a galvanometer, proved to be of 
considerable intensity, although it had traversed 
the sulphate of copper voltameter which was 
included in the circuit.” 

Dr. Pacinotti goes on to show that there would 
be an obvious advantage in constructing electric 
generating machines upon this principle, for by such 
a system electric currents can be produced which are 
continuous and in one direction without the neces- 
sity of the inconvenient and more or less inefficient 
mechanical arrangements for commutating the 
currents and sorting them, so as to collect and com- 
bine those in one direction, separating them from 
those which are in the opposite ; and he also points 
out the reversibility of the apparatus, showing 
that as an electro-magnetic engine it is capable 
of converting a current of electricity into mecha- 
nical motion capable of performing work, while as 
a magneto-electric machine it is made to transform 
mechanical energy into an electric current, which 
in other apparatus forming part of its external 
circuit, is capable of performing electric, chemical, 
or mechanical work. 

All these statements are matters of every day 
familiarity at the present day, but it must be re- 
membered that they are records of experiments 
made twenty years ago, and as such they entitle 
their author toa very distinguished place among 
the pioneers of electric science, and it is somewhat 
remarkable that they did not lead him straight to 
the discovery of the “action and reaction” prin- 
ciple of dynamo-electric magnetic induction to 
which he approached so closely, and it is also a 














* See ENGINEERING vol. xxviii., page 64. 
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curious fact that so suggestive and remarkable a 
paper should have been written and published as 
far back as the year 1864, and that it should not have 
produced sooner than it did a revolution in electric 


science. 








ENGINES FOR GUNBOATS. 

Ix our number of the 21st ult., we published a two- 
page engraving, together with other views on page 404, 
showing the arrangement of engines and boilers of the 
gunboats Wrangler, Grappler, Wasp, Banterer, and 
Espoir, built by the Barrow Shipbuilding Company, 
Limited, for the British Navy, and this week we publish 


another two-page engraving showing the engines of these | 


vessels toa larger scale. From our illustrations it will 
be seen that the engines are of the horizontal compound, 
direct-acting type, provided with surface condensers. The 


ment of all pipes, &c., that it will be unnecessary to say 
more on these points. 

The engines are supplied with steam by two boilers of 
the Admiralty pattern each with two furnaces 2 ft. 6 in, 
in diameter. The length of the firebars is 4 ft. 6 in., 
and the collective area of the grates in the two boilers is 
45 square feet. Each boiler contains 138 tubes, 2} in. 
in diameter outside and 5 ft. 112 in. long over tube- 
plates. The collective heating surface of the two 
boilers is as follows: 

Square feet. 
ase 1046 





Tubes 
| Furnaces fea see 102.5 
Combustion chambers... 947 
Total ... ove " ove 1243.2 


The gunboats Wrangler, Wasp, Grappler, Banterer, 
and Espoir were built as well as engined by the Barrow 





Report oF Fut Power TRIAL OF THE ENGINES OF H.M.S. ‘‘ WRANGLER’’ CLASS. 
Name of Agent, Contractor, or Officer in Charge of Machinery on the Trial, Mr. Geo. RoDGER, for Barrow 


Shipbuildi 


ng Company. 
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cylinders are respectively 28 in. and 48 in. in diameter, 
with a stroke of 1 ft. Gin. only, a very short stroke 
being of course a necessity under the given conditions. 
The crossheads have slipper guides, and in the case of 
the low-pressure cylinder the piston rod is extended 
through the back cover, a suitable guide being fixed to 
that cover, as shown in Figs. 1 and 2 of the engravings 
which we publish this week. Both cylinders are steam 
jacketted over both barrels and covers, the jacket of the 
low-pressure cylinder being supplied with steam through 
a reducing valve. 

The high-pressure slides are single, and the low- 
pressure slides double-ported. The arrangement of the 
link motion and reversing gear will be readily under- 
stood from our engravings, and it will be seen that the 
steam reversing cylinder is placed vertically close to 
the central main frame, its rod being coupled direct to a 
lever on the weigh-bar. The ends of the valve spindles 
are well guided by guides of the “crocodile mouth” 
pattern, and the link motion is provided with good 
large wearing surfaces. The high-pressure cylinder is 
fitted with a separate expansion valve of variable travel, 
the arrangement of the gear being shown by Fig. 3 of 
our two-page engraving this week. 

The surface condenser is arranged on the opposite 
side to the steam cylinders, the tubes running horizon- 
tally fore and aft, and the air-pump being placed below 
it as shown in the section Fig. 5. 
exposes 890 square feet of surface, and the condensing 
water is supplied to it by a centrifugal circulating 
pump with 2ft. fan driven direct by a small vertical 
engine fixed against the forward end of the condenser 
as shown in Figs. 1 and 2. During the full power trials 
of the gunboats the centrifugal circulating engine of the 
Grappler was found to discharge from the bilge 89 tons 
of water per hour, and those of the Wasp and Wrangler 
each 92.7 tons per hour. The air-pump, which is 
worked direct by a rod attached to a low-pressure piston, 
is of the double-plunger type as shown in Fig. 5. 
condenser is fitted with one of Mr. G. Rodgers’ useful 
exhausters, which we illustrated and described on page 
233 of our thirtieth volume. The bilge and feed pumps 
are arranged as shown in Figs. 1, 4,and 7, and are driven 
by rods coupled to arms projecting from the crossheads. 

The engines drive a Griffiths screw 9 ft. in diameter 
and with 9 ft, 6 in. mean pitch, this screw being arranged 
to lift as shown by our two-page engraving of October 21. 
The engraving just referred to and the views on page 
404 of the same number so clearly explain the position 
of the engines with regard to the boilers and the arrange- 


The condenser | 


The | 








Feb, 16, 1881; Feb. 5, 1881 (Feb. 17, 1881|Mar. 10, 1881 Mar. 11, 1881 








Channel | Channel Channel Channel Channel 
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6 Me on 6 . = 
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Shipbuilding Company, and they were all tried early 
in the present year with most highly satisfactory results. 
We annex a Table giving an abstract of the official 
report of the full power trials of six hours’ duration, 
from which it will be seen that the horse power developed 
in each case very greatly exceeded that specified by the 
terms of the contract. We need only add that, as shown 
by our illustrations, the whole of the details of the 
engines and machinery have evidently been very care- 
fully worked out. 


PLANING MACHINE. 

WE give, this week, on page 505, engravings of an 
unusually large planing machine lately constructed by 
Messrs. F. and J. Butterfield, of Keighley, for Messrs. 
Oswald and Co., of Southampton. This machine, which 
is capable of planing a surface 16 ft. wide by 16 ft. high, 
consists of two massive standards carrying two horizontal 
slides, on which traverses the vertical frame on which 
the tool-holder is mounted. Each of the horizontal slides 
| is furnished with a leading screw, these two screws being 
| geared together as shown on the right of Fig.2. The 
| frame moving on these slides is furnished with a vertical 
| screw, by which a vertical trave:se can be given to the 
| tool-holder. Tappet gear for reversing the motion of 

the screws is provided for both the horizontal and vertical 
| movements, and the arrangement of the gear through 
which motion is given to the screws will be readily 
understood from our engravings. The machine is driven 
| by asmall independent engine, having its crankshaft 
| directly coupled to a countershaft, as shown on the right 
|of Fig, 2. The table in front of the machine (shown 
| broken in Fig. 1) is of sufficient size to carry excep- 
| tionally large castings. This machine is altogether an 
| excellent example of the class of heavy tools which the 
| requirements of modern marine engineering demand. 








GASHOLDER AT THE SOUTH METRO- 
POLITAN GAS WORKS. 

As many of our readers are aware there has lately 
been completed at the Old Kent Road Station of the 
South Metropolitan Gas Works a gasholder of special 
interest, not only on account of its unusual size, but 
also from the numerous special features which have been 
embodied in its design by the engineer of the company, 
Mr. George Livesey. The holder has three lifts, reaching 
to the enormous height of nearly 160 ft., while the tank, 
218 ft. in diameter, is constructed wholly in concrete, Of 
this tank, which is a very bold work, we shall publish 





engravings in an early issue, when we shall also give 
views of the framing for supporting the gasholder crown ; 
this week we give on page 504 illustrations showing the 
guide framing of the holder, our engravings having been 
prepared from drawings kindly supplied by Mr. Livesey. 

As will be seen from our illustrations, the guide framing 
possesses certain very special features, and we cannot 
do better than describe it in Mr. Livesey’s own words, as 
follows: “From the simple circle of round cast-iron 
columns, connected together at the top by girders, to 
the system adopted in this case, a principle of develop- 
ment may be traced on comparing the framing of the 
successive holders on these works, There is, first, the 
ordinary plan above referred to, and this, for gasholders 
of moderate height—say 60 ft.—is perhaps the best that 
can be adopted. Then, second in the series, with a higher 
gasholder (80 ft.), the columns are still used, but with an 
intermediate girder. The next step is to 100ft. in 
which case cast-iron girder-shaped standards are used 
instead of columns, connected together with three rows 
of horizontal girders. And here, for the first time in the 
series, diagonal bracing is introduced, as the standards, 
unlike round columns, having but a very narrow base, 
need lateral support. The last in the series at present is 
the gasholder framing about to be described and illus- 
trated, which is 160ft. high, and consists of wrought- 
iron uprights with five tiers of struts and ten sets of 
diagonal braces. This framing may be regarded as a 
braced cylinder having a base equal to the diameter of the 
tank, and consisting of 24 ribs or uprights for the guide 
carriages to work to, connected together by means of 
horizontal struts and diagonal braces. This being the 
principle, there can be no danger of the framing over- 
turning with so wide a base; but to keep the cylinder 
in shape it is necessary to give it both vertical as well 
as lateral rigidity. To use another illustration, the 
standards may be looked upon as a number of upright 
masts, with no stability in themselves if isolated, but 
maintained in position, like the masts of a ship, by the 
bracing. 

“ The dimensions being given in full in the accompany- 
ing drawings, all detail figures will be avoided in this 
description. The tank is 218 ft. in diameter and 
55 ft. Gin. total depth. The inner holder is 53 ft. 6 in. 
deep and 208 ft. in diameter; the second, or middle lift, 
is 53 ft. 3in. deep and 211 ft. in diameter; and the outer 
lift is 53 ft. deep and 214 ft. in diameter. The only 
further reference to the holder at present necessary is to 
state that the English and French systems of guide 
rollers have for the first time—at least in this country— 
been combined, so that the guide carriages on the top of 
each lift are all fitted with one radial roller on the 
English system and two tangential rollers on the French 
system; the latter being peculiarly effective in conjunc- 
tion with the diagonals, as the stress caused by the 
pressure of the tangential rollers is almost in a direct 
line with the diagonal braces, instead of being nearly at 
right angles to them, as is the case with radial rollers, 
The effect of this combination is that whereas, with 
radial rollers only, the whole force of the wind against a 
gasholder bears on about one-fourth of the number of 
columns or standards—while where tangential rollers only 
are adopted the force is distributed on about one-half— 
the union of the two systems distributes on three- 
fourths of the columns or standards the stress resulting 
from the wind pressure, thus thoroughly supporting the 
gasholder without any tendency to distort the guide 
framing. 

‘* The standards, 24 in number, are fixed to triangular- 
shaped cast-iron bases, which are secured to the tank by 
three 24 in. bolts, 14 ft. long, and consist of flat plates 
and angles with channel-irons to form the roller paths; 
the whole being built up together, and thus forming one 
continuous slightly tapering girder from bottom to top. 
The horizontal struts are of cruciform section, which 
form has been adopted because the ordinary form of 
girder, when in compression, is weak laterally. These 
struts taper slightly from the centre to the ends, and are 
made of a flat plate and two angle-irons. All the tiers 
are of the same section. 

“The bracing consists of ten sets of diagonals to each 
space between the standards, thus transmitting the 
strain from the top of standard No. 1 to the foot of 
No. 10. The braces are flat bars, reduced by gradations 
of 1 in. of width, from 8 in. at the bottom to 4 in. at the 
top. Flat bars were used in preference to round iron, in 
order to avoid the risk of fracture from imperfect weld- 
ing. Each diagonal brace starts from the inner side of 
one standard, and its other end is attached to the out- 
side of the next standard. 

“ The whole of the work has been built up in situ, and 
when each member was fixed in its position it was 
securely rivetted, no bolts or screws being used. The 
work was most carefully and accurately made by the con- 
tractors, Messrs. Ashmore and While, to whom great credit 
is due ; and in this connexion it would not be fair to pass 
over Mr. Abraham Stokes, the erector, who has carried 
out the work—in many respects entirely novel of its 
kind—without an accident, and has exercised great 
ingenuity in fixing and adjusting the standards. The 
roller paths forming part of the standards necessitated 
their being fixed perfectly upright, and increased the 








difficulty of erecting. The framing was all put up with 
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it has nothing but itself to support, as the combination 
of the radial and tangential rollers on the gasholder so 
interlocks it with the diagonally braced framing, that 
for the resistance of wind pressure the two separate parts 
are completely united.” 

We may add that the strains to which the holder and 
bracing are subjected were some months ago investi- 
gated by Mr. Benjamin Baker, who, when sending in bis 
report wrote as follows to Mr. Livesey: “‘ The result of 
my investigation does not suggest any modification of 
proportions or detail. I think that, with a 40-lb. wind 
acting on the whole area, the structure would be quite 
safe, though a diagonal tie might possibly break, and a 
vertical bend here and there, unless more than ordinary 
care be taken in putting the work together. A 40-lb. 
wind, however, can never take effect upon it. I do not 
believe it will ever be called upon to resist one-third of 
that, and consequently the structure enjoys a larger than 
usual factor of safety.” Mr. Baker's report is of much 
interest, and we subjoin it in ertenso. 


REPORT ON GASHOLDER. 

1. The gasholder under consideration is one of that class 
of structures in which it is impossible to foresee the exact 
intensity and nature of the stresses, on account of the 
details being so arranged that the stresses vary with the ad- 
justment of the several parts and the contingencies of work- 
manship. It is equally impossible to foretell the stresses 
on an iron ship; but it is possible, in the case both of 
the ship and the gasholder, to arrive at a sound conclusion 
as to the capacity of the structure to resist the forces to 
which it may be subjected. 

2. Complicating conditions are introduced by the con- 
struction of radial and tangential rollers and by the 
arrangement of the diagonal bracing. The case is thus 
analogous to that of a five-legged table standing on rough 
ground, where the pressure on any individual leg must 
necessarily be a matter of chance and not of calculation. 

3. The investigation as regards wind pressure may be 
considered firstly with reference to the strength of the gas- 
holder, and secondly to the strength of the framework. If 
the holder would collapse with « certain pressure it is use- 
less, of course, to provide for 2 greater force on the frame- 
work. 

4. The holders consist of a flexible skin of plates sup- 
ported at the rim by annular rings having a certain 
amount of transverse strength, ond by vertical stiffeners at 
intervals of between 8 ft. and 9 ft. The pressure of gas 
may be taken as always in excess of that of the wind, and 
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therefore there will be no tendency to a buckling inwards 
of the thin plates. Assuming the cxternal and internal 
pressures to be the same locally at any point between a 
pair of vertical stiffeners, the plate would tend to pull flat 
from the tension transmitted by the adjoining plates. Thos 
if Fig. 1 show the normal condition with a camber of about 
1 in. between the vertical stiffeners, then the worst that 
could happen would be the loss of this 1 in. camber or the 
flattening of the plate, as shown in Fig. 2. 

5. At first sight it might appear that the vertical 
stiffeners must possess sufficient strength as bearers to 
sustain the pressure of wind acting on the flattened plate ; 





but this is not so in fact. The whole of the skin acts as a 
modified kind of arch, transmitting the distributed wind | 
pressure to the annular rings and rollers, and the verticals 
act essentially as stiffeners to prevent the distortion of this | 
arch. As there is an initial tension on the skin from the 
pressure of gas inside, there will be no actual direct com- 
pression on the thin plates. In fact, the condition of 
affairs will be best represented by conceiving the holder to 





be filled with gas, say at a pressure of 40 lb. per square 
foot in the half of the holder remote from the wind, and at 
pressures ranging from 40 lb. to nil on the side facing the | 
wind, as in the sketch (Fig. 3), where the etched portion 
represents the resultant bursting pressure at different 
points of the skin. 

6. The preceding distribution of pressure necessitates 
the stiffening of the holder by annular rings, because a 
thin cylindrical vessel will only preserve its form when the 
radial pressure is uniform. It is a matter of indifference 
whether the annular stiffening be in the holder or in the | 
framework. In the case under consideration it is in both. 

7. As the resultant unequal bursting pressure in the 








holder (as shown in Fig. 3) has to be transmitted from the | 
several portions of the skin to the annular rings, and from | 
thence through the rollers to the external framework, 


there will be diagonal strains in the skin, which would 
buckle the thin plate were the vertical stiffeners not intro- 
duced. The latter, however, are spaced snafficiently close 
together, and are made of ample transverse strength to 
prevent buckling. 


8. If the radial and tangential rollers were all an abso- | 


lutely perfect and rigid mechanical fit, the framework and 
holder might be dealt with as one structure practically 
bolted together, but it will be safer and more convenient 
to assume that the radial rollers alone are acting. This 
assumption will affect but little the final result as regards 
the force of wind required to destroy the structure. 

9. An elastic free ring, fitting closely in a cylinder, will, 
if subjected to an external radial pressure on any longi- 
tudinal strip, transmit a pressure of equal intensity to all 
parts of the enclosing cylinder. 
ring and b the cylinder, then a pressure of, say, 40 lb. per 


square foot acting at W would, by the reaction of the | 


elastic ring, induce a bursting pressure of the same inten- 
sity on all parts of the cylinder. 





10. The gasholder represents the elastic ring, and the 
external framework the cylinder, the radial pressure being 
transmitted by the radial rollers. There will thus be a 
bursting pressure upon the framework ; but, owing to the 
cylindrical form of the surface acted upon by the wind, 
the bursting pressure per square foot will be only about 
half the wind pressure. The framework possesses such an 
excess of strength in this direction that it is unnecessary to 
investigate this question closely. 

11, The important point to be determined is whether the 
annular ring of framework is stiff enough to resist distor- 
tion under the unequal distribution of stress resulting from 
the conditions indicated in Fig. 3, and to determine this it 
is first essential to know the effective pressure of wind on 
the gasholder. 

12. No trustworthy experiments have been made with 
reference to the comparative resistances of flat and cylin- 
drical surfaces to wind pressure. Duchemin’s experiments 
with differently shaped solids moving in water indicate 
that a cylinder offers 50 per cent. of the resistance of a 
flat body. The Academy of Sciences gives the reduced 
figure of 37 per cent., and Mr. Froude’s experiments with 
models of circular ironclads confirm the latter result. 

In the instance of the gasholder, I take the mean of the 
above, or 41 per cent., for the holder itself, and, allowing 
for eddies and other contingencies, I add to this 66 per 
cent. of the united surface of the twelve vertical girders of 
the frame, and a trifle more for the diagonals. The equita- 


lent flat surface per foot of height thus becomes : 
ft. 
Holder, 211 ft. x 41 per cent. Sa = 86 
Standards, 12 x 2 ft. 6 in. x 66 per cent. = 20 
Diagonals, say .. ioe ies ove = 4 
110 


13. The height being 160 ft., and the effective flat sur- | 


face 110ft., the total pressure of a 40-lb. wind on the 
structure will be : 


0 x 16 x 110_ 3) £ tons. 
2240 


14. As the extreme diameter of the structure is 
220 ft., or double that of the effective flat surface, the 
‘“‘ bursting’ pressure on the framework as distinguished 
from the holder will be that due to a pressure 
of about 20]lb. per sqnare foot, and the distorting 
force on the annular framework will thus be approxi- 
mately represented by the following diagram (Fig. 5), 
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in which the space enclosed by the lines a bc anda defc 
represents the total pressure of the wind, or 314 tons, and 
the etched space, d e f, the portion of that pressure which, 
owing to the unequal loading, has to be supported by the 
transverse strength of the annular ring of framework. The 
latter pressure is equal to about one-third of the former, 
or say 100 tons. 

15. The annular ring at the bottom consists of the foun- 
dation to which the framework is securely bolted. At the 
top distortion is equally efficiently prevented by the domed 
top and strong steel ring of the holder. At intermediate 
points the annular rings constituted by the cup joints of 
the holder contribute a certain amount of stiffness, but as 
the vertical standards of the framework are relatively 
much stiffer, they take the greater portion of the duty. 

16. Allowing for all the circumstances of the case, 
including the presence of the tangential rollers, Iam of 
opinion that the maximum effective lateral pressure upon 
a standard will be equivalent to that due to a uniformly 
distributed pressure of 141b. per square foot upon the sur- 
face supported, and that the strength of the standard asa 
girder will, owing to the description of cross bracing intro- 





Thus if a (Fig. 4) be the | 


| duced, be that due to a length of about 110ft. instead of 
the actnal length of 160 ft. 

| 17. The distance apart of the standards being 28.6 ft., the 
bending moment on them will thus be : : 

14 1b. x 28 ft. im. x 110 ft. x 110 ft. _ gro ¢ t . 

§ x 2940 - = 270 foot-tons ; 
and the unit strain will be 270-23, the moment of resist- 
ance of the cross section, or 114 tons per square inch ten. 
sion from the action of a 40-lb. wind in distorting the true 
circular form of the holder. 

18. There still remains to le considered the stress upon 
the framework due to the overturning action of the wind, 
the moment of which will be the total pressure multiplied 
by half the height of the bolder, or 314 tons x 80 ft. = 25,120 
foot-tons. 

19. The group of 24 standards may, for the purpose of 
the present calculation, be assumed to be replaced by two 
standards placed respectively at the centre of pressure of 
the group on either side of the axis of the holder. If the 
framework were perfectly elastic, the diagonals in direct 
lines, and the annular stiffness perfect, the centre of 
pressure, being determined by the radius of gyration of the 
| group of standards, would be at 78 ft. from the axis. Allow- 

ing for the actual conditions, it will be much nearer the 

centre of gravity, or 70 ft., and the latter figure will be 
adopted as leading to a safer estimate of the maximum 
| Strains on the diagonal bracing. 

20. The moment of the wind being 25,120 foot-tons, and 
the centre of pressure 70 ft. from the axis, the total vertical 
shear on the bracing on either side of the axis of the bolder 
will be=25,120—4x70=90 tons. ‘This shear will increase 
from the top to the base of the framework, and in the last 
of the five bays of bracing will be=2 x 90—5=36 tons. 

_21. The length of the diagonal is 2.05 times the vertical 
distance between the opposite ends, and there are two 
diagonals in each bar ; hence the tensile stress on each will 
be==36 tons x 2.05—2=37 tons. 
| 22. The effective sectional area of the 8 in. by jin. bar, 
| being about 4.4 square inches, the maximum tensile strain 
from the overturning action of the wind will be=37—14.4= 
|8.4 tons per square inch, assuming the bars to be so 
| accurately adjusted as to each bear their due proportion 

of stress. Allowing for the latter conditions, and for the 

other functions performed by the diagonals (referred to in 
| paragraph 16), the probable stress under a 40-lb. wind may 
| be estimated at about 10 tons per square inch. 

23. The vertical standards are subject to a compressive 
| strain from the shearing stress; but, having regard to the 
| sectional area, the amount is too insignificant to require 
| consideration. 

24. The sufficiency of attachment of the standards to the 
ground is similarly beyond question, as is the capability of 
the gasholder top, with its steel ring, to prevent distortion 
| of the outer framework. 
| An interior bracket roller might possibly be called upon 

to transmit a stress of from two to three tons, and some of 

the external rollers perhaps as much as three or four times 
that amount, but the details appear to provide sufficient 
| strength. ‘The vertical guides also possess ample trans- 
| verse strength for their duty. 
| 


| CONCLUSION. 
The determination of the probable strength of the gas- 
holder and framework involves many complicated investi- 
| gations if an exact mathematical result is to be attained. 
Exactness is, as already explained, practically unattainable 
in the present instance, and it is sufficient, therefore, to 
| show that the stresses fall well within the proper limits. 
This has been done in the preceding report. 

Other hypotheses than those set forth, such as the 
assumption of the tangential instead of the radial rollers 
supporting the holder, have been framed, but as the result 
did not alter the conclusion, it has not been considered 
necessary to set it forth at length in this report. 

The general result of my investigations has satisfied me 
that the structure is well proportioned in its several parts, 
and that it would not be destroyed by a hurricane of 40 1b. 
per square foot. Under that pressure the strains generally 
would be at or near the limit of elastic.ty of the material, 
but this is quite justifiable when it is remembered that a 
wind pressure of that intensity can never take effect upon 
the gasholder. 

If additional strength had been given to the structure, it 
would, in my opinion, have been an unjustifiable waste of 
money ; and this perhaps may be best enforced by remark- 
| ing that should a storm arise in the metropolis of sufficient 
strength to blow down the Charing Cross Railway Station 
—a higher and more exposed structure than the gasholder 
—the strains upon the latter would not exceed those pre- 
scribed by the Board of Trade for adoption in the case of 
railway bridges and other works of the class. 

(Signed) 


B. BAKER. 


ON COMPRESSED AIR UPON TRAMWAYS. 
By Mr. W. D. Scorr-Moncrierr, of London. 

THE theoretical laws which apply to the use of com- 
pressed air as a motive power are now so well understood 
that any discussion of them in this place is unnecessary. 
Their application to practice, however, is often attended 
with considerable difficulty ; and some account of the 
writer’s experience in the matter, which has been large, 
may perbaps be interesting. 

It seems desirable to state at the outset that compressed 
air should be adopted for tramways in those cases, and in 
those cases only, in which it is found to be the cheapest 
available power. Although this remark appears to be a 
truism, and is equally applicable to water power, steam 
power, or any other from of energy, yet it is one that is 
continually overlooked in practice. One set of persons 
persistently look to the use of steam power in cases where 
| * Paper read before the Institution of Mechanical Engi- 
‘neers at Manchestcr. 
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itis not even available, while others look to compressed air 
in cases where it is available but not economical. But 
taking this proposition as a starting-point, it becomes the 
duty of an engineer to study first of a | the economy of the 
motive power actually in use, that is, in the case of 
the great majority of tramway lines, the economy of horse 
traction. Having satiefied himself that other kinds of 
motive power would be cheaper, if they could be applied, 
his next duty is to select those kinds for comparison which 
are at once economical and also available. The most 
familiar forms of force, such as wind or water power, are 
not available; and the force of steam would probably 
occur to the minds of most people as the next on the list. 
It is needless to refer to the great expenditure of money 
that has been going on for many years, in the endeavour 
to prove that steam power is the most economical force 
available for the propulsion of tramcars. But even in 1873, 
when the writer first began seriously to turn his attention 
to the subject, he made up his mind that steam was not 
available in crowded thoroughfares ; and before long he 
became convinced that, even if it were available, it was 
not so economical as compressed air for this especial 
se. 
ine reasons which led to this opinion are as follows: In 
the first place he has no reason to suppose that the cost of 
the plant in the case of compressed air is more expensive 
than in the case of steam. Secondly, the fact that the 
eneration of energy in the steam engine takes place at 
Eich temperatures, and under conditions of excessive wear 
and tear, led him to believe that the depreciation upon a 
simple type of stationary boiler, together with the air 
receivers in a self-moving car, would be much less than on 
a locomotive engine. ‘This, he believes, has been fully 
borne out by the experience of those who have contracted 
for hauling by steam power upon tramways. The main- 
tenance and repair of a properly constructed air receiver is 
amply covered by an allowance of 5 per cent. per annum. 
On the other hand, 20 per cent. would be a somewhat 
sanguine allowance for renewals and repair upon the boiler 
of a small tramway locomotive ; probably the experience of 
members of this Institution will not place the estimate at 
alower figure. Lastly, the strong point of the steam locomo- 
tive is that it converts the heat of the furnace directly into 
the work necessary for the propulsion of vehicles. But the 
writer is by no means sure that even in this respect the 
economy is greater than with air. His reasons for this are 
twofold. First, the cost of fuel available for use in a large 
stationary boiler, per ton, may be taken roughly at half 
that of the fuel which it is necessary to use in a boiler 
ssing through crowded thoroughfares. Supposing then 
that the propurtion of the power from the stationary boiler 
available for actually propelling the vehicle is only balf 
that from the locomotive, if the cost of the fuel is also half, 
the coal account of the rival systems will balance. But if 
the character of the two classes of engines is considered, 
it will then be found that the balance is in favour of the 
compressed air. If a smal] locomotive burns per indicated 
horse power per hour 5]b. of fuel at 20s. per ton, and the 
stationary engine burns only 24 lb. at 10s. per ton, then 
not only is the loss upon the use of compressed air com- 
pensated, but a large margin is secured in its favour. 
With regard to the fairness of these figures, the writer is 
notable to say whether 5lb. of coal per indicated horse 
power per hour, costing on tae average 20s. per ton, is a 
fair estimate or not for a tramway engine. From his own 
experience, however, he is able to state that 50 per cent. 
of the work done by the stationary compressing engine 
ought to be available for work in a compressed air engine. 
Again, a high class stationary engine on a large scale can 
undoubtedly be worked at an expenditure of 24 lb. of coal 
per indicated horse power per hour; and 10s. per ton is 
not too low an average to take, at least at present, as the 
price of furnace coal in ordinary situations where tram- 
ways are used. 

An engineer using steam as a tractive force upon tram- 
ways is troubled with three standing difficulties ; first, the 
products of combustion; secondly, the escape of visible 
vapour ; and lastly, the alternative difficulty either of a 
separate engine occupying space in the streets, or a com- 
bined engine and car, causing annoyance to the passengers 
from smell and dirt. With regard to the first difficulty, 
even if the products of combustion may be disguised or 
ameliorated, it is impossible to ignore the fact of their 
existence. So long as there is a chimney at all, there is 
sure to be something coming out of it. With regard to 
the next difficulty, or the escape of visible vapour, it may 
be admitted that more complete success has attended the 
efforts that have been made to get rid of it than at first 
there was reason to expect. Lut however successful these 
may be, escaping steam must still remain, at least in the 
form of a complication requiring some separate device to 
get rid of it. If condensation is adopted, extra weight 
becomes necessary in the form of water; and this is a 
serious objection in itself. Other systems, such as render- 
ing the aqueous vapour invisible by passing it through 
the furnace, cannot be looked upon as proof against such a 
contingency as careless stoking. In fact the vapour, 
which in the case of ordinary locomotives is not objection- 
able, is a real source of trouble when it comes to be dealt 
with in streets. ‘Ibe last difficulty with regard to steam 
may be spoken of as a dilemma. ‘fhere is great objection 
on the one hand to having the available room in a crowded 
thoroughfare occupied by a separate locomotive, in addition 
to the space taken mp by an ordinary street car, which is of 
an exceptional length in itself as compared with other 
kinds of carriages. This may be not unfairly likened to 
the case of a vessel being towed by another vessel ina 
crowded channel. But besides the objection on the score 
of the occupation of excessive space, there is the additional 
difficulty of shunting at the ends of the journey. In many 
situations such an operation would become an intolerable 
obstruction to the ordinary traffic of the street. At such 
a terminus as the one in Hampstead-road, abutting on the 
Euston-road, the shunting of tramway engines would pro- 








bably be altogether impracticable. With regard to the 
alternative of having a steam engine and car self-contained, 
the writer is convinced that such an arrangement will never 
be popular. For these reasons he concludes that steam 
was not the most economical form of “ined for the pro- 
pulsion of tramways ; and even if it were the most economical 
he considers it very questionable if it can really be available. 

The writer will now go on to describe the apparatus 
which he has employed for working with compressed air, 
and give the reasons which led him to adopt it. The 
objections to a separate locomotive, which have just been 
spoken of, led him to fix upon aself-moving car, Figs. 5, 6, 
7, page 508 ; the more so as no objection either on the score 
of heat or smell could be urged against such an arrange- 
ment, where the motive power, after having done its work, 
escaped to the atmosphere in its original purity. Having 
determined upon incorporating tbe reservoirs containing 
the compressed air, and the engines, with the vehicle 
itself, the method of doing so was forced upon him by the 
conditions with which he had tocomply. The convenience 
of the passengers must not be interfered with by the appa- 
ratus necessary for the propulsion of the car; and the 
only space available, consistently with this requirement, is 
beneath the level of the floor. ‘The next point for consider- 
ation was the arrangement of the wheels. In the case of 
an ordinary horse car, the difficulties attending the passage 
of sharp curves are got over by simply adopting two pairs 
of wheels with a small wheel base. Although this system 
is by no means perfect, on account of the great amount of 
friction which is inseparable from its use, it has the merit 
of simplicity ; and this, in spite of its theoretical disadvan- 
tages, has led to its almost universal adoption in preference 
to more complicated appliances. The writer accordingly 
determined upon dispensing with the use of swivels or bogies, 
and found that the best position of the engines, under such 
an arrangement, was in immediate proximity to the wheels 
in the centre of the vehicle. It then occurred to him that 
the more complicated part of the apparatus, which con- 
sisted of the moving parts, might be arranged in a separate 
framing. The advantage of this plan is obvious in the 
event of the engines requiring to be repaired, because this 
can be done by removing them bodily and substituting a 
duplicate set of apparatus, without losing the use of the 
valuable plant represented by the. car body and the air 
receivers. Two sets of framing accordingly became an 
essential feature of the plan; the one embracing the engines 
and wheels in the centre of the car, and the other overhanging 
it at each end, and carrying the air receivers and the car 
body. The wheel base adopted was the mean of that 
which has been used by one or two of the leading tramway 
companies, namely, 5 ft.; and allowing for sufficient clear- 
ance for the wheels, the length of the central engine 
framing came to be about 8ft. In this way the spaces 
available for the reservoirs of compressed air arranged 
themselves at each end beneath the floor; and it was only 
left to consider how these could be constructed so as to 
oombine the maximum of strength, lightness, and capacity. 

The last of these conditions being of great importance, 
the writer was anxious if possible to take advantage of all 
the space by making the reservoirs rectangular in form. 
He found however that the staying of such large flat 
surfaces entailed an amount of weight that rendered the 
plan altogether impracticable. Cylindrical receivers being 
the only alternative, be found that the maximum capacity 
consistent with strength and lightness would be attained by 
filling up each of the spaces with three cylindrical receivers, 
each 2 ft. in diameter, and the full length of the overhang- 
ing space, or 8 ft. The construction of these air cylinders 
was the next point to be considered. The plan first adopted 
is shown in Fig. 1, page 508. The cylinders were made from 
one plate, turned and welded at the seam ; and the ends were 
formed from circular plates, dished with the flanges facing 
outwards. This arrangement afforded an opportunity for 
rivetting in the dished flanges in a thorough manner. The 
stays had their nuts faced along with the edges of the 
cylinders and dished plates, and, projecting through the 
eud framing, were secured by an additional nut on 
the outside; a mode of attachment which in practice was 
found to be thoroughly reliable. The great objection to 
this arrangement was the expensive work it entailed, as 
well as the additional weight required for staying the flat 
ends. For a long time the writer could find no means of 
supplying their place with hemispherical plates, so as to 
dispense with the necessity for staying altogether; but at 
last a process of welding by means of gas jets used in Staf- 
fordshire, was tried witb great success under the inspection 
of Mr. Hector Maccoll. Although the working pressure was 
only about 22 atmospheres, the receiver was tested to 750 lb. 
on the square inch. The name of ‘ Dadley bottles’ has 
been given to this form of receiver, in which the hemi- 
spherical ends are simply welded to the ends of the cylinder, 
Fig. 2, so as to form a solid surface throughout. ‘The only 
apertures left are ho'es in the centre of each end, about 
Sin in diameter. This suffices not only to afford the 
smith an opportunity of judging of the heat inside, after 
one end bas been finished, but also as a means for intercom- 
munication among the receivers by the attachment of suit- 
able piping. The general arrangement of the machinery, 
and its relation to the car itself, is sufficiently shown by 
the drawings. 

It is now desirable to explain the peculiar nature of the 
problem which has to be solved in dealing with the motive 
power supplied by a reservoir of compressed air. First as 
regards the supply of energy, we have a reservoir of force 
that is continually decreasing in intensity and in amount. 
Secondly, we have to deal with an amount of resistance 
which may either remain uniform, as in the case of going 
along a level at a uniform speed; or may be diminished 
slightly, or altogether disappear, as in going down a gentle 
orasteep incline ; or may be greatly increased by the ascent 
of a steep gradient, or the necessity of starting the vehicle 
from a state of rest. 

First, suppose the resistance to be constant. Two methods 
of dealing with the varying intensity of the elastic force 








were already well known to engineers; one by first reducing 
the pressure before making use of it, the other by expand- 
ing it at its initial pressure. By the first poor ef it would 
be practicable always to lower the pres:ure of the air, 
before using it, down tothe minimum required for propel- 
ling the vehicle when at the point of exhaustion near the 
end of the journey. If this plan were adopted, the dimen- 
sions of the engines could be adjusted to do the work, at 
least on a fairly level line, without any special expansion 
appliances. The disadvantage of this system is that it 
entails the loss of a great amount of energy. On referring 
to the diagram, Fig. 3, this becomes evident. If we start 
on our journey with a reduced pressure of 100 lb. per 
square inch, as against the 300 lb. initial pressure, the loss 
of energy is represented at first by four times the area 
BCD E¥ for every revolution of the wheels, in the case of 
a two-cylinder double-acting engine. This area will con- 
tinually decrease with the decreasing pressure, but the 
gross loss is evidently so great as to render it most 
important that it should be avoided. Another disadvantage 
of this system is that even where the pressure is reduced so 
low as to one-third of the initial pressure, a great additional 
loss arises, in the case of overcoming heavy resistances, by 
the escape of the air at a pressure considerably above that 
of the atmosptere at the end of thestroke. This is needful 
in order to obtain a mean pressure sufficient to do the 
work under these circumstances ; and it cannot be cured 
by using larger cylinders, because then it is not possible to 
cut off early enough to suit the lighter resistances. It 
appears, therefore, that compressed air continually sinking 
from a high to a low pressure in the reservoir cannot be 
dealt with by the expedient of simply reducing the pressure 
before using it, without a great loss of power.* 

It occurred to the writer however that an apparatus might 
be arranged, which would adjust the expansion valves so 
as to cut the air off at a different point for each decrease 
of the initial pressure in the reservoirs. It is true that 
at that time the experience of engineers had been going 
to show that early expansion was impracticable, in the case 
of compressed air admitted to the cylinders at the ordinary 
temperature of the atmosphere, on account of the excessive 
cold produced at the point of escape, which, in an average 
aqueous condition of the air, led to the formation of ice. 
But we have a familiar instance of the mode in which an 
elastic fluid ata high temperature is capable of converting 
its heat into work, by communicating momentum to its 
own particles, in the case of high-pressure steam escaping 
from an orifice. The absorption of heat, which takes 
place in this sudden transformation of one kind of energy 
into another, makes it possible to place the hand in contact 
with the steam at the point of escape. Itseemed probable 
therefore that engineers had not expanded the air far 
enough ; ani that if they only did so in such a manner 
that the escape took place at the pressure of the atmosphere, 
the loss of heat would be only the mechanical equivalent 
of the work done in the cylinders, without the additional 
loss of temperature, at the end of the stroke, which accurs 
when a residual pressure is left to communicate momentum 
to the atoms composing the elastic medium, The writer 
found this to be the case by experiment : and thus showed 
that troubles from the formation of ice could only arise 
when the air escaped from the cylinders above the pressure 
of the atmosphere. 

Fig. 4 shows the automatic apparatus devised for the 
purpose of expansion. Here A A are the cylinders, in 
which the air is expanded and does the work of propelling 
the vehicle. In the chamber B is confined a quantity of 
air at # pressure corresponding to the pressure in the 
receivers. C is a chamber at right angles to the air 
chamber B, filled with a suitable liquid so as to provide an 
hydraulic instead of a pneumatic connexion witb the piston 
D, which moves backwards or forwards as the pressure 
upon either side of it is increased or diminished. The 
piston rod E is attached to a toothed rack F, acting upon 
a pinion G, which revolves in a piece with the wheel H ; and 
this in its turn gives a rotary motion to the pinions JJ 
keyed to the valve spindles. ‘These spindles being turned 
to the right or left, give motion to cut-off valves placed 
upon the backs of the main valves, by altering their 
relative positions through the agency of right and left- 
hand screws. In this way the movements of the piston 
D are conveyed directly to the valves, so as to vary the 
period of cut-off in accordance with the position of the 
toothed rack. 

We must now return to the diagram, Fig. 3, exhibiting 
the dynamica] values of different degrees of expansion at 
different pressures, in order to understand how the 
mechanism described will effect the object aimed at. Still 
taking the isothermal curves for the purposes of compari- 
son and explanation, it will be found that if we require a 
mean pressure of 601b., this will be given by the outer 
black line B H, provided we commence with the initial 
pressure of 300 lb. and finish with the pressure of the 
atmosphere at the end of the stroke. But this mean pres- 
sure can only be obtained, after the reservoir pressure has 
fallen to 100 1lb., by cutting off at a point much further 
out on the line of volumes, in fact as nearly as may be at 
one-fourth instead of one-twentieth of the stroke. Omit- 
ting for the moment the mode of meeting the difficulty that 
the final pressure in this case is above that of the atmo- 
sphere, let us turn to the apparatus, Fig. 4, and see what it 
has done in the way of adjusting the valves in the desired 
manner. lt must be understood that the pressure of the 
receivers, during the process of pumping, is admitted to 
the forward end of the piston D in the space Q, and there- 
fore as the pressure rises it forces back the piston until 
the motion is arrested by the elasticity of the confined air 





* In the diagram isothermal lines have been chosen to 
illustrate the meaning, on account of their simplicity. If 
adiabatic curves had been taken, allowing for the thermal 
equivalent of the work done in the cylinders, the same 
remarks would have appplied to them at a higher point 
upon the scale of pressures. 
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in the chamber B. Suppose now that the maximum pres- , 
eure in the receiver has been reached, and that the piston 
D has been moved back so that the valves are adjusted to 
their earliest points of cut-off; and suppose also that the | 
car bas been detached from the pumps and has started on | 
its journey ; then, as the pressure in the receivers begins 
to diminish, the piston will be moved forward by the 
superior elasticity of the confined air in the chamber B, and 
the point of cut-off will be rendered correspondingly later. 

Again turning our attention to the diagram of the | 
isothermal curves, Fig. 3, we must see if the movements of | 
the column of confined air will produce the desired rates of 
expansion necessary to maintain a constant mean pressure. 
In the first place, by Boyle’s law, when the pressure has 
been reduced in the receivers by one-half, say from 300 lb. 
to 150 lb. per square inch, then, the pressure of the air con- 
fined in the chamber B being correspondingly diminished, | 
its volume will have exactly doubled. Hence the toothed | 
rack, if its travel corresponded to the change of volume, 
would have moved through half its stroke ; and would thus 
have moved the valves half way towards their latest point 
of cut-off. In order to simplify the explanation, we will | 
suppose that this half-stroke of the rack will also cut off 
the air at half-stroke. Then we find that the mechanism 
will be cutting off the air at half stroke, when the initial 
pressure in the receivers is 150 1b. What is wanted, how- 
ever, as we have already assumed, is a mean pressure of 
60 lb. per square inch; and in order to attain this the 
point of cut-off must not be at the point of half-stroke P, 
Fig. 3, but at the point N, very nearly one-eighth of the 
stroke. This difficulty is overcome by making the capacity 
of the chamber C, containing the liquid, four times that of | 
the air chamber B. If this is done, it is evident that for 
every inch through which the column of confined air moves, 
in correspondence with the decreasing pressure in the 
reservoirs, thé piston D will move through one-fourth of an | 
inch. When therefore the column of air has expanded to 
double its volume, the piston, with the toothed rack and | 
expansion valves, will only have moved one-fourth of that 
distance, or one-eighth of its entire stroke. This then will 
bring the cut-off not to the point P, Fig. 3, but to the 
point N, which represents the ratio of expansion necessary 
to give the required mean pressure of 60 lb. 

So soon, however, as we pass this point new difficulties 
arise, because the points of expansion require to move out 
in a much higher ratio to the reduction of the pressure than 
at first. For instance, when the pressure is reduced from | 
150 lb. to 100 lb., the point of cut-off requires to take 
place at very nearly one-fourth instead of one-eighth of | 
the stroke, in order to give the required mean pressure of 
60 lb. But at 100 1b. the volame of the confined column | 
of air in the chamber will have increased in the ratio of 3 
to 1, and the pi-ton D, if its area is four times that of the 
air chamber, will only have moved through one-sixth of its 
stroke instead of one-fourth. It is evident that if a mean 
pressure of 60 lb. is necessary to propel the vehicle at a 
certain desired speed, and if a cut-off at one-fourth of the 
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effect of lessening the speed of the vehicle. Thus towards 
the end of the journey it becomes necessary to alter the 
rate of expansion obtained from the automatic apparatus, 
which is only correct for about two-thirds of the total fall 
of pressure, that is to say from 300 lb. to 150 lb. This 
later cut-off is easily obtained by means of a two-way valve 


attached to the pipe that communicates between the 
| receivers and the chamber in front of the piston D. If this 


valve is turned so that the communication is closed to the 
receivers and opened to the atmosphere, the pressure in 


| this chamber is instantly reduced, and the elasticity of the 


confined air in the chamber B immediately thrusts the 
piston D forward, so as to set the valves to a later point of 


| cut-off. This forward movement of the piston is allowed 


to continue until the desired rate of speed has been attained ; 
the two-way valve being used to the same effect as an ordi- 
nary stop-valve until the end of the journey. Here then 
we have obtained an apparatus which acts correctly in an 
automatic manner for about two-thirds of the distance 
travelled by the car, and which is readily capable of being 
adjusted throngh the remainder of the journey. 

On turning to our diagram of the dynamical areas, 
Fig. 3, it will be found that many difficulties have still to 
be overcome. In the first place the ratio of the cubic 
contents of the two chambers B and C, when arranged as 






What next has to be done is to adjust the two areas so 
that the points of cut-off will give the required mean 
pressure for a corresponding series of adiabatic curves, in 
which allowance is made for the loss of energy in the air 
in the cylinders when it is doing work byexpanding. Now 
if we suppose the amount of work to be constant, which it 
will be so long as it is employed to overcome a constant 
resistance—as in the case of a uniform weight travelling 
ata uniform velocity along a level—then the dynamical 
area which we must add to the isothermal area, in order 
to allow for this work, will be a constant quantity ; and we 
shall be able to supply the deficiency by an adjustment of 
the two areas B and C to something less than the ratio of 
1 to 4; say 1 to 3, or 1 to 2. This variation in the ratio 
between the cubic contents of the chamber B and the 
chamber C can always be adjusted by reducing or adding 
to the quantity of the liquid. 

On once more examining the isothermal lines it will 
appear that there are yet further difficulties to be overcome. 
Hitherto we have dealt with a supposed maximum mean 
pressure of 60 lb., used to overcome a supposed maximum 
resistance. Now if we look at the outer line B H, Fig. 3, 
which starts from the line of maximum initial pressure, we 
find that it supplies the conditions of a mean pressure of 
60 lb., terminating at the pressure of the atmosphere at the 
end of the stroke. Let us now turn, not to the maximum 
mean pressure required to overcomethe maximum resistance, 
but to an average mean pressure required to overcome an 
| average resistance, say 30 lb. instead of 601b. We then 
| discover that the point of cut-off at the maximum initial 
| pressure of 300 lb. requires to be moved from the point B 
| to A; and the result of this earlier expansion is to bring 
| the isothermal line across the atmospheric line at the point 
| O, a little beyond the centre of the line of volumes, or in 
| other words at about half the stroke of the engine. In 








stroke is necessary, when the initial pressure is 100 lb., in | 1 to 4, is only right for the isothermal lines, which we have | this way a dynamical loss will occar, on account of the 


order to obtain the requisite mean pressure, then the | 
expansion apparatus, cutting off at one-sixth, will have the 


already made use of for the purpose of explanation, besides 
being only correct for about two-thirds of the journey. 


back pressure of the atmosphere, this loss being repre- 
sented on the diagram, for each stroke, by the area H I O. 
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Now it is evident that one way of getting over this difficulty 
would be, so to reduce one or more of the factors that go 
to make up the total capacity of the engine, as that a dif- 
ferent line of mean pressures, just ending at the atmo- 
spheric line, would be required to overcome the supposed 
mean resistance. For instance, let us suppose that in 
order to bring out this result we have recourse to the outer 
line B H, giving a mean pressure of 60 lb., and reaching 
the atmospheric pressure at the end of the stroke ; while at 
the same time we do not wish to use more work than is re- 
presented by 30 lb. mean pressure in a two-cylinder double- 
acting engine. It is clear that this object may be attained 
either by using only one cylinder instead of two, or by 
making the two cylinders, for the time being, single instead 
of double-acting.- So much for the earlier initial pressures : 
let us now look at what happens when we come to consider 
such a reduced pressure as 1001lb. What we now require 
is to bring the point of cut-off farther in on the line of 
volumes than the point F, and in this way to terminate the 
jsothermal line at the point H on the atmospheric line, 
instead of at G ; so as to save the residual pressure at the 
end of the stroke represented by the height GH. Todo 
this we must reduce the mean pressure below the supposed 
maximum of 60lb.; and in order to make up for this 
reduction we must increase the capacity of the engines 
beyond the capacity we started with when the initial 
pressure was 300]b. In short, if we take the capacity of 
the engines as unity when the mean pressure of 60 Jb. is 
required in order to overcome an incline, we must first 
reduce their capacity to say 0.6, in order to obtain the 
normal amount of work which is required on a level road, 
and at the same time terminate the stroke at the pressure 
of the atmosphere ; and on the other hand, when the initial 
pressure is reduced to 100 1b., we must have an earlier cut- 
off if we are to finish at atmospheric pressure, and must 
increase the capacity of the engines above unity in order to 
make up for it. 

For many months the writer worked at the solution of 
this difficult problem ; 7.e., howto vary the capacity of the 
engines, so as to secure the escape of the air at the atmo- 
spheric pressure for every variation in the initial pressure 
and alteration of the work required. An ordinary double- 
acting two-cylinder engine so far supplied the elements of 
increasing and decreasing the total cylinder capacity, that it 
would be possible to use first a single cylinder single-acting, 
then a single cylinder double-acting, then two cylinders one 
double-acting, and lastly two cylinders both double-acting. 
This course, however, had many inherent defects, besides 
the complication entailed by the necessary apparatus. 
Finally, the author struck out the true solution of the 
problem. A few words will suffice to explain it. Supposing 
we take the initial pressure of 100 lb. as the mean residual 
pressure in the receivers, which we think to be desirable at 
the end of the journey. Suppose also we make the capacity 
of the engines such that the mean pressure of 60 lb. can 
be reduced, so as to bring the residual pressure down to 
that of the atmosphere at the end of the stroke, and yet 
obtain a dynamical area sufficient to overcome the maxi- 
mum resistance. Suppose further we keep this same 
eogine capacity as unity, for every degree of expansion and 
for every variation of initial pressure and work. Then it 
follows that the whole of the curves enclosing our dynamical 
areas will fall below the atmospheric line before the end of 
the stroke. Take for instance our standard curve repre- 
sented by the outer black line. As the capacity of the 
engine has been increased to meet the necessities of the 
reduced initial pressure of 100 Ib., it is clear the maximum 
mean pressure of 60 lb. must be reduced by means of an 
earlier cut-off, and thus the curve must fall below the 
atmospheric line, if its dynamical effect is to remain the 
same in the larger engine as inthesmallerone. Here then 
we have the phenomenon to deal with of all the adiabatic 
lines falling below the atmospheric line at the end of the 
stroke, except afew that touch it at the lowest initial pres- 
sures towards the end of the journey. Now these varia- 
tions represent what may be called the ‘‘ dynamical duration 
of the stroke,”’ and that in a perfectly automatic manner. 
But this dynamical duration of the stroke, when varied, 
has just as much effect upon the total capacity of the 
engines, as if we altered the area of the cylinder. Here then 
was the automatic variation in the capacity of the engine 
which was required. The so thing was to devise a means 
by which this variation should be obtained, without the 
back pressure of the atmosphere acting through the 
remainder of the stroke. A simple suction or inlet valve, 
Fig. 8, supplied the want, by admitting the outer air to the 
cylinder whenever the pressure became deficient. By its 
application an absolutely automatic variation of the 
capacity of the engines is obtained, by the variation of the 
dynamical duration of the stroke, without any loss from 
the back pressure of the atmosphere. Very important 
consequences followed from its adoption. Any desired 
position of the valves could be given, in order to overcome 
any resistance, at any speed, with the certainty that the 
power was being obtained without loss. Now, since the 
speed is what decides the necessary measure of expansion, 
however the resistance may vary, it follows that the driver, 
being the best judge of the speed, may use his valve gear 
just as he would a stop valve; and the automatic arrange- 
ment shown in Fig. 4, unless under the peculiar cireum- 
stances of a constant resistance, becomes unnecessary. 

Although the problem was in this manner successfully 
solved, practical difficulties still remained. The necessity 

for continually starting the car from a state of rest is a 
source of trouble and loss of power, when the valves are 
placed at an early point of cut-off, and the position of the 

cranks happens not to admit of any air being admitted to 

the cylinders. In order to avoid the necessity for com- 
pletely altering the position of the expansion valves, the 
writer adopted the device of a'mitting a small jet of air 
directly from the receivers through the main valve face, 

Fig. 9, so as to enter the cylinders under the regulation of 

the main valve, unaffected by the expansion valves. In 


this way the vehicle can be started almost as quickly as if 
the expansion valves did not exist. 

One point of importance remains to be spoken of, namely, 
the heating of the air before its being made use of in the 
cylinders. The dynamical advantage of this operation is 
so evident that it has 7 been adopted by other 
inventors. The writer has hitherto refrained from adopt- 
ing it, because he considers that any economy that may arise 
from doing so really affects only the fuel account of the 
engine. Against this saving is to be placed the incon- 
venience to the public, arising from the necessity of a 
separate apparatus for producing the heat. Now the 
expense of the fuel for driving the writer’s car is only about 
a halfpenny per mile, when used ona large scale, and when 
furnace coals are to be obtained at 10s. per ton. The 
present car, as made for the writer by Messrs. Neilson and 
Company, Hyde Park Locomotive Works, Glasgow, travels 
seven miles with one charge of air at the moderate pressure 
of 26 atmospheres, and this with a load of 40 passengers, and 
including about 25 stoppages and reversings of the engines. 
It is clear that the insignificant saving due to heating the 
air is not worth having, at least on such a route. 

In conclusion, it may be observed that the subject of 
compressed air as a motive power is a very much wider 
one than can be dealt with in the limits of a single paper. 
The case of tramways is by no means that which offers the 
fewest obstacles to its application. In long tunnels, for 
instance, the requirements as to noiselessness, &c., would 
not be needed. At the same time the paper has shown how 
a silent exhaust may be obtained, and how it at once secures 
an economical use of the air, and evades the difficulty of 
the formation of ice. Wider questions, such as the use of 
compressed air for conveying power to a distance, cannot 
now be touched on. The writer wishes to conclude by 
expressing his opinion that the action of the Board of 
Trade, on the question of Mechanical Traction upon Tram- 
ways, bas been most judicious ; and that their present code 
of rules (if a little latitude be allowed as to such matters 
as the self-acting governor and speed indicator), is very fair 
and reasonable. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Clevelind Iron Market.—Yesterday there was a 
large attendance on ’Change at Middlesbrough, but the 
amount of business transacted was not great. It was 
found that Messrs. Connal and Co., the warrant store- 
keepers here, had a stock of 178,464 tons, which show a 
reduction of 748 tons on the previous Tuesday. In Glasgow 
Messrs. Connal and Co. hold 613,263 tons. The market 
was steady and prices were based on No. 3 Cleveland pig 
selling at 41s. 9d. per ton for immediate delivery and 42s. 
per ton over the next three months. Although the sbip- 
ments last week were smaller than they were during the 
previous week it is satisfactory to kaow that about 40,000 
tons of iron have been exported from Middlesbrough since 
the first of this month and that a large volume of trade is 
being done. The prospects of the pig iron trade are 
considered better. The restriction agreed upon by the 
Cleveland and Scotch makers is being adhered to. 


The Manufactured Iron Trade.—Great briskness still 
characterises the manufactured iron trade, and all the works 
in operation in the North of England are likely to be kept 
in full swing for months to come. Prices are the same as 
they were last week. There is a good demand for plates, 
bars, and angles, and a fair trade is being done in rails. 
Founders are rather better off for orders. Chairs, pipes, 
and general castings are in fair request. 


Engineering and Shipbuilding.—It is a long time since 
these branches of trade were so busy as they are now. At 
some of the engineering shops double shifts are being 
worked, and there are many orders yet to execute. Onthe 
Tyne, Wear, and Tees all the shipyards indicate great 
activity in this business. Some of the shipbuilders have 
contracts which will keep their large establishments fully 
employed during the greater portion of next year. 


The Steel Trade.—This new industry continues to grow 
in Cleveland. Each of the works are fully occupied, and 
have orders which will keep them busy for some time. 
Prices are fairly remunerative, although it should not be 
forgotten that competition is very keen, and that on the 
Continent especially, contracts for rails are accepted at 
very low figures. 


The Coal and Coke Trades.—The coal and coke trades 
continue active. A steady business is being done in mann- 
facturing coals at improved rates, and the export trade is 
good at firm quotations. 


The Wages of Ironstone Miners.—The proposed new 
sliding scale is still unsettled. The Cleveland ironstone 
miners are considering the subject, and it is expected that 
shortly a meeting of masters and men will be held at 
Middlesbrough to come to some arrangement on the matter. 
A sliding scale seems to be the best way of regulating 
wages in the Cleveland district, and it is hoped that an 
amicable basis will soon be agreed to. The ironworkers, 
shipbuilders, and engineers have no wages disputes and are 
working well. ‘ 


Marine Engine Works for Middlesbrough.—A new firm 
have purchased the works which were for some time 
carried' on by Messrs. Hjerlard and Spence at Middles- 
brough, and intend to openthem shortly as marine engine 
shops The works are expected to be ready for starting in 
the beginning of the year. 








CANADIAN Paciric Rarbway.—The Canadian Pacific 
Railway Company has adopted two branch lines extending 
north-westerly from near Brandon and from the great 








forks of the Qu’ Appelle respectively. 





GRISCOM’S DOUBLE INDUCTION MOTOR. 

Amone the numerous electric motors at the Palais de 
l’'Industrie, one that attracted a large amount of interest, 
partly on account of the very considerable duty of which 
it is capable in proportion to its size and weight, and 
partly on account of the manner in which the induction 
currents produced are utilised, is the so-called double 
induction motor of Mr. W. W. Griscom, of Philadelphia. 
The machine consists simply of a small Siemens arma- 
ture revolving in a fixed ring of malleable cast iron, 
about 2} in. long and 2in.in diameter. On opposite 
sides of this ring, poles are formed, as shown in the 
accompanying view, about lin. wide, and extended at 
each end to afford a means of attaching the end plates 
of the machine which carry the bearings, binding screws, 
&c. With the exception of the poles the ring is covered 
with two coils of coarse wire, both coils being connected 
with each other and also with the battery that ordinarily 
serves as the source of power. The battery current is 
also led to the revolving armature by means of two 
pairs of small rollers mounted at the ends of light springs 
attached to one of the circular end plates, the direction 
of the current being reversed at each revolution of the 
armature. The pole-pieces of the latter are curved so 
as to be concentric with the enclosing ring, and of such 
dimensions that they are in very close proximity to the 
inner side of the coils around the ring.. 





As the revolving armature constitutes an electro- 
magnet, induced currents are developed, which on ac- 
count of the arrangement of the commutator are always 
of the same nature for one half of the ring, and of the 
opposite nature for the other side of the ring, that is to 
say, each pole of the revolving armature is alternately 
north and south, during each revolution, being changed 
by the action of the commutator, as the armature passes 
the opposite poles of the enclosing ring. The coils 
around the fixed ring are wound in opposite directions, 
so that the currents induced by the opposite poles of the 
armature at the same time, are of the same nature, and 
instead of neutralising each other, contribute to the 
efficiency and power of the motor, while their direction 
is always the same as that from the battery which 
electro-magnetises the fixed armature. From this descrip- 
tion it will be seen that the principle of the machine is 
to utilise the induction currents from the revolving 
armature, and to add them as supplementary and useful 
currents to that passing from tne battery to the coil on 
the ring. 

The application of this principle by Mr. Griscom, 
which dates back from March, 1880, is at once novel and 
interesting, and should prove of high commercial value. 
The principle involved was very beautifully illustrated 
at the Exhibition by a special experimental machine, in 
which the fixed armature is not continuous, a piece being 
removed from the ring, of sufficient width to allow the 
revolving armature to pass. In this arrangement the 
faces of the cutring form the poles, and the ring itself, 
is enclosed in a coil, the ends of which can be coupled or 
disconnected at will. On disconnecting the ends of the 
coil and passing a current through the armature, the 
latter (after being started) continues to revolve slowly 
and irregularly, or may even come to a stop, the move- 
ment depending on the slight polarity of the ring, but 
when the ends of the coil are joined the movement 
becomes immediately very rapid, and at the same time 
the diminished deflection of the galvanometer indicates 
that the increased speed is produced with a feebler 
current from the battery. This peculiar phenomenon is 
due to the fact that the induced current set up by join- 
ing the coil, converts the ring into an active electro- 
magnet, and that this altered distribution of the current 
renders it indefinitely more effective, entirely through 
the action of induction. Of course, when the battery 
current is added to the induction current in the coil on 
the ring the motive power again rises very considerably. 
The motor may be driven by a battery, or several 
motors may be driven by adynamo. One bichromate 
battery of six cells is sufficient to drive such a motor as 
we have described at aspeed of 5000 revolutions a 





minute, the power developed being sufficient to work a 
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small lathe or a sewing machine at a very rapid rate. 
The intensity of the current, and therefore the speed of 
the motor, can be regulated by immersing the couples of 
the battery more or less deeply in the solution, which is 
done by means of a pedal placed conveniently to the 
foot of the operator. It is stated that a single charge of 
the battery is sufficient to produce 1000 yards of average 
stitches in a sewing machine. 

Under the title of the Electro-Dynamic Company of 
Philadelphia, an association has been formed for the 
manufacture of all the appliances necessary for the 
transmission of power, the special object being the pro- 
duction of small machines adapted for domestic use, 
and also for application in factories, so as to dispense 
with the necessity of shafting, pulleys, and belting, by 
attaching the motor direct on to the tool to be driven. 
The estimated cost of working is under one penny per 
hour per horse power, and the weight of the motor is less 
than 401b per horse power. Those exhibited at Paris, of 
the dimensions we have indicated, weigh 2.5 lb., and are 
essentially suitable on account of their simplicity, ease of 
management, and cheapness in first cost and working, for 
domestic purposes. 








NOTES FROM SOUTH YORKSHIRE, 
SHEFFIELD, Wednesday. 

llkley and Skipton Railway.—On Saturday a largely 
attended meeting was held in the National Schools, 
Addingham, to consider the advisability of a line of rail- 
way connecting Ilkley with Skipton. At present Adding- 
ham, which is a large manufacturing village (about three 
miles from Ilkley and seven from Skipton), has no means 
of direct railway communication, and a great deal of 
interest is taken in the projected new line. Mr. R. Wall 
moved that a line of railway connecting the present Mid- 
land Railway at Ilkley with the Lancashire and Yorkshire 
at Skipton, was desiraDle. Mr. Joseph Gill seconded, and 
the resolution was carried with acclamation. The engi- 
neers and professional gentlemen engaged in the scheme 
had guaranteed not to take a penny for their expenses if 
the Act was not obtained. About 320/. was raised in the 
room in a few minutes, and the proceedings closed with a 
vote of thanks to the chairman. 


Barnsley and the Electric Light.—The inhabitants of 
Barnsley have for some time past been much dissatisfied 
with the price, &c., of the gas supplied to them by the 
Barnsley Gas Company, and have sought relief in various 
ways, but without adequate success. The electric light 
has been an object of interest amongst them largely on 
this account, and the decision of the Town Council to send 
a deputation to Chesterfield and other pluces to see the 
working of the light was very favourably received. That 
committee has since reported to the council, speaking in 
high terms of the light, and recommending that a tender 
of Messrs. Hammond and Co. to provide eight lights for 
eight nights for the sum of 501. be adopted. The lights 
are to be placed in various open spaces in the town. The 
Town Council have adopted the recommendation of the 
committee, and it is expected that in a week or ten days 
the experiment will be tried. 


Decrease in the Shefield Trade with America.—The 
returns of the exports from Sheffield to America during 
the month of October were issued on Friday, and as com- 
pared with the figures for the corresponding month of last 
year they show a decrease. The steei exports are less by 
the value of 55491. 13s..4d., the cutlery exports by 
24831. 123. 8$d., the total decrease being 21,0131. 18s. 10jd. 
The following are the statistics forthe past month: Steel, 
27,7401. 9s. 8d. ; cutlery, 23,713/. 7s. 8}d. 

The Hull and Barnsley Railway.—The announcement 
made by the Mayor of Barnsley with reference to the 
intention of the Hull and Barnsley Railway directors to 
promote a Bill next session to enable them to get through 
to Barnsley, and improve their position at Cudworth, has 
been received in Barnsley with great satisfaction, and 
energetic support will doubtless be given to the scheme by 
the inhabitants, as the desire for a new and independent 
route from Barnsley and the coalfield has long been enter- 
tained, and the necessity for it has become more apparent 
by the proceedings which took place last week respecting 
the coal traffic, and the threat of the North-Eastern Com- 
pany to withdraw their through rates. 


Electric Light in the Erewash Valley.—The directors 
of the Midland Railway Company are considering a scheme 
for the lighting of the entire length of the Erewash Valley, 
stations, junctions, branches, and sidings by electricity 
It is proposed to light as far as Alfreton by one engine 
fixed at Chesterfield, and as far as Pye Bridge by «nother 
fixed at Nottingham. The Erewash Valley has been 
selected for the experiment because on no part of the 
Midland system are stations, junctions, &c., so numerous 
in so short a distance. 


NOTES FROM THE SOUTH-WEST. 

Cardif and Burnham.—Sowe time since the inhabitants 
of Burnham made overtures to the trustees of the Marquis 
of Bute for the re-establishment of steam communication 
between Cardiff and Burnham. Mr. Alderman M‘Con- 
nochie went to Burnham, and had an interview with some 
of the principal gentlemen there, as the result of which he 
held ont some hopes that their wishes would in some way be 
complied with. We now understand that the Midland and 
London and Sonth-Western Railway Companies have 
jointly agreed, with the assistance of the Marquis of Bute 
to establishin the spring of next year a daily service of 
steamers for passengers and merchandise between Burnham, 
within the jurisdiction of Bridgwater, and Cardiff. 


Newport.—In both the steam and house coal branches 














there continues to be every appearance of activity, and 
while prices remain firm there is every indication, from the 
steady character of the business done, that the demand 
could not be much heavier without causing another upward 
movement in prices. The iron and steel trades remain 
without any check to the activity which has so long pre- 
vailed. The actual clearances recently have not been 
heavy, but prices are firm with signs of a rise. In iron 
ore there isno change. Last week’s clearances comprised 
18,896 tons of coal and 1693 tons of iron. From Bilbao 
there arrived 5997 tons, and from other quarters 760 tons 
of iron ore. 

Tramways at Swansea.—The tramway committee of 
the Swansea Town Council has decided to recommend to 
the council that powers should be allowed fora considerable 
extension of the tramway system. 

Docks at Newport.—There is a prospect of the Newport 
Dock Company being amalgamated with the Alexandra 
Dock Company. This piece of intelligence, together with 
steps which are being taken to extend the Alexandra Dock, 
has been hailed with satisfaction. Plans for the extension 
are prepared, and in a few days the notice of application to 
Parliament will be published. The work to be carried out 
is so designed by Mr. Abernethy, C.E., that oue part will 
be immediately executed, and the remainder when 
required. We believe a new entrance is intended to be 
made about 600 yards to the west of the present entrance. 


Cardiff.— With regard to the coal trade, it may be stated 
that sellers now appear to evince a desire to wait for the 
return of the winter trade before making any further 
engagements. It is reported that a large contract, 
approaching 100,000 tons, has just been arranged for at 
10s. 9d., colliery screened. House coal is in strong 
demand, and quotations continue firm. There is no change 
of note with regard to iron ore. There are a good number 
of iron orders in the market for various destinations. 

Taff Vale Railway.—In order to keep pace with the 
growing requirements of their line, the management of 
the Taff Vale Railway some time since decided upon erect- 
ing additional engine sheds and works. The site chosen is 
located in Cathays, and has been in the possession of the 
company for something like twenty years. The selection of 
a suitable place upon which to build will not, therefore, 
entail any appreciable outlay; but the magnitude of the 
undertaking may be inferred from the fact that while the 
first section of the contract represents an expenditure of 
about 20,000/., the whole work will not be completed for 
much less than 30,0001. The plans were drawn up in the 
locomotive department, which is under the charge of Mr. 
J. H. Riches, but the supervision of the work rests with 
the engineer, Mr. Fisher. Already some progress has 
been made, and the completion of the buildings may be 
looked for in about twelve months. They necessarily occupy a 
large space. The running shed is designed to accommodate 
60 or 70 engines. Connected with the buildings in course 
of erection at Cathays, there will be stores, mess-rooms for 
the men, waiting-rooms, and foremens’ oilices, fitting- 
shops, machine-shops, coppersmiths’-shops, &c. A large 
number of men will consequently be employed, but while 
running repairs will be done at Cathays, those of a heavier 
description will be executed at the docks, as has been the 
case hitherto. The contract has been entrusted to Mr. R. 
Price. 

NOTES FROM THE NORTH. 
Griascow, Wednesday. 

Glasyow Pigq-Iron Market.—Tbe warrant market was 
very strong last Thursday, and prices hada further advance 
of 6d. per ton, making a gain on the week of 1s. 6d. per 
ton. Business was done during the forenoon at from 
50s. 104d. to 50s. 8d., and then up to 51s. 1d. cash afd from 
50s. lld. up to 5ls. 3d. one month, and the close was 
buyers at 51s. cash and 5ls. 3d. one month, and sellers 
asking 14d. per ton more. The quotations in the afternoon 
ranged from 5ls. to 5ls. 34d. cash, and from 5ls. 4d. to 
51s. 6$d. one month, the market closing with buyers at 
5ls. 3d. cash and 51s. 6d. one month, and sellers wanting 
ld. higher per ton. A good business was transacted 
in the afternoon. Friday’s market was somewhat weaker, 
and prices feli back 7d. per ton, but still the week 
closed with the ruling quotations, 11d. per ton higher than 
those of the previons Friday. There were transactions 
during the morning at from 51s. 3}$d. down to 50s. 11d. 
cash, and from 51s. 7d. down to 51s. 3d. one month, and the 
close of the market was 51s. cash and 51s. 3d. one month, and 
buyers offering 1d. per ton lower. Business was also done 
in the afternoon at 50s. 103d. down to 50s. 74d. cash, and 
the close was buyers at 50s. 8d. cash and 50s. 11d. one 
month, and sellers asking 1d. per ton higher. The 
warrant market was stronger on Monday, and prices 
advanced to the extent of 5d. per ton. Iron changed 
hands in the course of the forenoon at from 50s. 9}d. to 
503. 8d. and again to 50s. 9d. cash, and 5ls. one month, 
the close being buyers at 50s. 9d. cash and 51s. one month, 
and sellers asking 1d. more per ton. In the afternoon there 
were transactions at from 50s. 10d. to 5ls. 14d, cash 
and from 51s. 1d. to 51s. 4d. one month, and the market 
closed with buyers at 5ls. 1d. cash and 51s. 4d. one 
month, and sellers near. There was a fair business 
done yesterday at the following official quotations, 
which mark a decline from the previous day. In the 
forenoon business was done at 5ls. 6d. ope month, 
and 5ls. 3d. cash to 5ls. 1ld. one month, and 50s. 10d. 
cash, the closing being buyers at 50s. 10d. cash and 51s. 14d. 
one month, and sellers near. Afternoon business at 
50s. 9d. to 50s. 104d. cash, also at 51s. 1d. and 5ls. 2d. 
one month, the market closing with buyers at 50s. 9d. cash 
and 51s. ld. one month, and sellers asking 1d. more per 
ton. There was not much business done this forenoon. 
After being a shade lower prices advanced fractionally. 
Transactions were reported at from 50s. 9d. to 50s. 7jd. 











and to 50s. 10}d. cash, and from 51s. to 50s- 11d. and 51s. 2d 
one month, the close being sellers at 50s. 11d. and 5ls. 24d, 
cash and one month respectively, and buyers a shade lower 
Business was done in the afternoon at from 50s. 1ld. 
up to 5ls. 4}d. cash, and at 5ls. 3d. up to 5ils. 74d. 
one month, the close being buyers at 51s. 4}d. cash 
and 5ls. 74d. one month, and sellers near. ‘here ig 
now a very excellent state of affairs in the Scotch pig 
iron trade. Speculation is being kept in a great mea- 
sure within moderate bounds. The home trade is remark. 
ably good, but the quietness of the American and Conti- 
nental demand, coupled with the large stocks, acts as a 
continual pressure on the market. Both in the foundries 
and malleable iron works there is now a very large con- 
sumption of pig iron, and it is likely that there will be 
a large demand for some time to come. Makers’ iron is 
meeting with a fair demand, but there have of late been 
fewer inquiries for hematite pig iron, and in consequence 
prices are rather easier. The delivery of pig iron into 
the public warrant stores has now decidedly diminished, the 
amount placed with Messrs. Connal and Co. during the 
week ending on Monday being only 2412 tons. At the end 
of last week the stock amounted to 612,452 tons. Last 
week’s shipments of pig iron amounted to 12,890 tons as 
compared with 10,550 tons in the corresponding week of 
last year. There are now 105 blast furnaces in actual 
operation as against 119 at the same time last year. 

Mining Institute of Scotland.—The monthly meeting of 
this Institute was held last Thursday night, Mr. Ralph 
Moore, president, in the chair. An able and elaborate 
paper on the subject of ‘‘ The Steam Indicator’’ was con- 
tributed by Mr. J. M. Ronaldson, Assistant-Inspector of 
Mines for the Western District of Scetland, and in the 
course of the discussion that followed, its extensive use at 
collieries, as a means of economising fuel, and insuring 
that the machinery is in proper working order was enforced. 
The discussion was adjourned. The adjourned discussions 
on Mr. F. J. Rowan’s paper on ‘* Gas Firing’ and Mr. T. 
Lindsay Galloway’s paper on ‘‘ Mining Surveys’’ were 
resumed. On the latter subject, an important contribution 
was made by Mr. Barrowman, mineral factor to his Grace 
the Duke of Hamilton. 


Institution of Engineers and Shipbuilders in Scotland 
—Graduates’ Section.—The opening meeting of the new 
session of this section took place last week, Mr. Jobn 
M‘Murrich, M.A., C.E., retiring president, in the chair. 
The silver medal of the section was presented to Mr. P. F. 
Maccallum, for his paper read last session on ‘‘ Mild Steel 
or Ingot Iron.’’ Mr. James Rowan, the new president, 
then took the chair, and delivered his introductory address. 
It was chiefly devoted to ‘‘ Progress in the Economical 
Use of Steam since its Introduction as a Medium of doing 
Useful Work,’’ and embraced many matters of interest, 
particularly in connexion with recent progress with the 
marine engine—the losses which occur in such engines, 
and the direction in which improvement may be looked for. 
The address was well received, and at the close Mr Rowan 
was awarded a very hearty vote of thanks. It was stated 
that the prospects of the session were excellent. 


The New Bridge at Ayr.—The new bridge which was 
built over the River Ayr quite recently, at a cost of 
15,000/., has, it is stated, Fecome dangerously insecure 
through the foundation of one of the piers having given way. 
Mr. Cunningham, C.E., of Messrs. Blythe and Cunning. 
ham, Edinburgh, from whose designs it was erected, and 
who lately examined it, reported that there was no danger 
then ; but a local engineer now states that it is much worse, 
and every effort is now being made to repair the damage. 
The matter was before the Bridge Trustees last Friday, 
when strong disapprobation was expressed at the manner 
in which the work had been done. This is the third time 
that the bridge has been rebuilt or enlarged. 


The Tay Bridge.—The contract for the erection of the 
Tay Bridge has been secured by Messrs. William Arrol and 
Co., engineers, Glasgow, and operations are to be com- 
menced at once. Mr. Arrol and Mr. Barlow, Jun , visited 
Dundee on Wednesday last, and had interviews with Provost 
Moncur, and various public officials, with a view of acquiring 
ground for the workshops, &c., and for the accommodation 
of plant. Arrangements are being made for ground at the 
south end of the bridge. But the principal works are to be 
carried on in Dundee. The contractors have secured on 
favourable terms the iron for the construction of the bridge. 

THe AMERICAN CENTENNIAL.—The main exhibition 
building at Philadelphia has been sold to Mr. W. C. Bullitt, 
for 97,000 dols. It is rumoured that the real purchaser is 
the Pennsylvania Railroad Company. 





Sr. Mary’s Fautus.—A new lock in the canal at St. 
Mary’s Falls is now finished, and the first steamer bas 
passed through. This event marks a new era in the history 
of Lake Superior navigation, affording, as it does, ingress 
and egress to the very largest class of steam and sailing 
vessels. Hitherto many of the vessels plying in the Mar- 
quette ore trade have not been able to get through the 
canal and river with more than 75 per cent. of their carry- 
ing capacity—a dead loss—which mineowners have been 
required to, in part, at least, make good. Now that these 
vessels can load to their full capacity, a fair reduction in 
lake freights is expected. Major-General Weitzel, under 
whose direction the work has been prosecuted, says that 
‘‘in order that the full benefit of the new lock may be 
derived there must be a 16-ft. channel all the way 
from Lake Superior to Lake Huron. This work and the 
construction of the Hoy Lake Channel are now necessary 
to complete the thorough improvement of the navigable 
channel between Lakes Superior and Huron. All interested 
in the commerce which passes through it, should concen- 
trate their efforts to procure this improvement in the 
shortest possible time.’’ 
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NOTICES OF MEETINGS. 

THe INSTITUTION OF CIVIL ENGINEERS.— Ordinary meeting, 
Tuesday, November 22nd, at 8 p.m, Paper to be read and dis- 
cussed: “Forces and Strains of Recoil in the Elastic Field Gun 
Carriage,” by Henry Joseph Butter, M, Inst. C.E. 

Tue Soctety OF TELEGRAPH ENGINEERS AND OF ELECTRICIANS. 
—On Lhursday, November 24th. at the Institution of Civil Engi- 
neers. Council meeting at 7 p.m., ordinary general meeting at 
8.09pm. Report upon the International Exhibition of Electricity 
in Paris, 1881, by Sir Charles T. Bright, Member, and Professor D. 
E. Hughes, F.R.S., Member. 
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PATENT AGENTS. 

ABOUT nineteen years ago, as many of our readers 
know, there was appointed, to inquire into the work- 
ing of the Patent Laws, a Royal Commission which 
reported in 1864. One of the Royal Commissioners 
was the late Mr. Hindmarch, Q.C.. a great autho- 
rity on patent matters, and he issued a separate 
report, in whieh he pointed out that applications 
for patents and for leave to enter disclaimers and 
memoranda of alteration, a3 well as oppositions 
to such applications, were generally conducted by 
persons called patent agents; that some patent 
agents were persons of skill and probity, but as 
every person who could obtain employment was at 
liberty to act as a patent agent, the consequence 
had been that grossly incompetent and fraudulent 




















persons had acted as patent agents, to the great 
loss and injury of unwary inventors induced to 
employ them; also that patent agents were not 
subject to the control of any court or other autho- 
rity, and there were, therefore, no adequate means 
of punishing them for malversation or gross incom- 
petence, 

He recommended that the names of all the then 
patent agents should be registered in the office of 
the Commissioners of Patents, and that no person 
should thereafter be permitted to practise as a 
patent agent until examined by some competent 
authority, in order to ascertain his competency ; 
that all persons so registered as patent agents 
should annually obtain certificates of their right to 
practise, and should be made liable to be punished 
for misconduct by the Lord Chancellor or the 
Master of the Rolls. 

That Mr. Hindmarch’s remarks were not, even 
then, uncalled for is amply borne out by the un- 
usually strong language that had been used pre- 
viously in the well-known “ Handy Book of Patent 
Law,” by Mr. James Fraser. He wrote very strongly, 
though no doubt his language was well advised. 
He said: “In a matter of such serious import- 
ance and delicacy the inventor ought at least 
to show as much caution as he would if his 
health or his circumstances should require him 
to apply to the doctor or the lawyer, and as 
he would avoid, in these emergencies, the quack 
and the pettifogger, so he is earnestly cautioned to 
beware of yielding his trust to the puffing patent 
agents. These cheap Jacks are the disgrace of the 
profession, and the scourge of the poor inventor ; 
they are plausible, insidious, and mendacious, they 
cannot afford to be honest, some are not to be 
entrusted with the funds for making the necessary 
payments, many are ignorant and inexperienced, 
and not one can resist the temptation of leading 
his client into heavy and useless expense for the 
sake of the profit which he, at least, is sure to 
derive from the transaction.” 

It is unfortunate, but nevertheless true, that at 
the present time as much caution as ever is needful 
on the part of those who seek assistance in patent 
matters. If any further evidence of this fact were 
needed, than is afforded by a perusal of the many 
wretchedly drawn so-called specifications that are 
filed in the Patent Office and printed, it would be 
found in the records of law courts, which also bear 
out Fraser’s statement that some who have professed 
to act as patent agents were not to be entrusted with 
the funds. There have been a number of instances 
in point, and recently one has occurred. Indeed, if 
matters were bad when he wrote in 1860, it is not 
unnatural that they should be worse now, seeing 
that the number of patent agents has increased, and 
that nothing has been done to insure efficiency, or 
to check malpractices, either in the direction 
indicated by Mr. Hindmarch or otherwise. 

Every one who applies for a patent is immediately 
afterwards inundated with circulars, some emanating 
from persons professing their readiness to under- 
take patent agency businessat marvellously low rates; 
and, unfortunately, one prominent characteristic in 
many inventors of undoubted ingenuity and skill, is 
that they are not by any means men of business, 
but afford good game for the unscrupulous. 
Indeed, there can be no doubt that in some cases 
an inventor, after perusing some cleverly worded 
circular or other, is brought to believe that the well- 
established patent agent of good repute he has 
theretofore employed is exorbitant in his charges, 
whereas the sender of the circular is an honest man 
who is content to do the same work for a fair and 
reasonable sum. Of course the inventor who is so 
simple-minded and short-sighted as to jump at this 
conclusion, and act upon it—if his invention be worth 
patenting at all—is to be sincerely pitied, for he will 
most probably rue theday. It will readily occur to 
most thinking men, that no one who has a care for 
his own interests should employ as his adviser any 
person professing to act as patent agent, of whom 
he knows nothing except that he sends out circulars 
offering to do business at low rates. The only 
reason for ever employing a patent agent is to 
have the assistance of one more skilled in patent 
law and practice than the intending patentee him- 
self; whereas, not only in this country, but also 
abroad, there are many soi-disant patent agents 
utterly incompetent. 

It is quite needless to point out—at all events 
to any one gifted with a grain of common sense— 
that leading practitioners do not send out circulars 
such as we refer to, Nor is it possible for them to 





do business at such rates as the senders of some cir- 
culars are in the habit of professing to charge. More- 
over, a very little reflection will show that the fact 
of the sender of a circular having been in the habit 
of sending out circulars for years, and being in that 
sense long established, affords no proof whatever 
of his efficiency as a patent agent, nor does the fact 
of a circular being grammatically and even cleverly- 
worded in any sense prove that the sender is able 
himself to either write or speak the Queen’s 
English correctly. 

Should he give references, and even supposing 
them to be highly respectable, it does not by any 
means necessarily follow that they are able to 
afford a reliable opinion as to his competence, or 
that of his foreign correspondents ; and, in view of 
the rates in some cases quoted, it is evident 
the foreign correspondents cannot be men of high 
standing in the profession of patent agency : com- 
petent practitioners, who must be men of educa- 
tion and considerable attainments, will not work 
for nothing, or next door to it. People ignorant 
of patent matters are often easily deceived, 
because they are under the impression that so long 
as they get hold of an official document, in the 
shape of letters patent, they are safe, and that in 
proportion as the amount they pay for securing 
such a document is small, so are they gainers. 
This is a sad delusion, and sometimes has proved 
a very costly one, because a patent based on a badly 
drawn or insufficient specification, or on a bad 
translation of a well drawn and sufficient specifica- 
tion, is not realisable property. On the contrary, 
it is often absolutely worthless. Now, the inven- 
tor’s object in obtaining patents is to secure his 
invention in an effectual way—in other words, to 
convert it into property that will realise a sub- 
stantial return. But it is well he should clearly 
understand that no one will pay a substantial 
sum for a worthless patent, however good and 
practically valuable the invention itself may be. 
The first thing a judicious and well-advised intend- 
ing purchaser or licensee does, is to have the patent 
and its specification carefully examined by some 
competent person, and if any flaw be found, as 
very frequently occurs, the chances are that there 
the matter ends; and the patentee finds himself in 
the unenviable position of having thrown away a 
good invention, much valuable time, and a not 
inconsiderable sum of money ; and ail this through 
want of ordinary caution, or perhaps for the mere 
sake of effecting an ostensible saving of a few pounds. 

It is sincerely to be hoped that when the long pro- 
mised reform of our Patent Laws takes place, some- 
thing will be done to insure efficiency on the part 
of those who undertake to act as patent agents, and 
to effectually stop disreputable practices in that 
branch of business, the evil consequences of which 
often fall most heavily on those who can least 
afford to bear them. 








THE BRITISH POSTAL AND TELE- 
GRAPH SYSTEMS. 

THERE is only one branch of national statistics 
which, in a financial view, presents a pleasing state 
to the British taxpayer, and this is the Postal and 
Telegraph Department. Instead of being a drag on 
our resources it has become a source of profit. ‘The 
introduction of penny postage, through the genius 
of the late Sir Rowland Hill, and more recently 
the transference of the telegraph system from 
private companies to the Government, have not 
only wrought wonders in a financial point of view, 
but have had an enormous influence on our com- 
mercial, financial, and social condition as a nation. 

From the recently issued report of the Postmaster- 
General for 1880 81, many interesting particulars 
may be gathered. It appears that during the year 
ending March 31, 1881, the total number of letters 
delivered amounts to 1,176,423,000, showing an 
increase of 43 per cent.; the number of post-cards 
122,884,000, an increase of 7.4 per cent.; the 
number of book packets and circulars 248,881,000, 
an increase of 16.3 per cent; and the number of 
newspapers (estimated) 133,796,100, an increase of 
2.5 per cent. ‘Chere was a marked increase in 
registered letters, the number recorded being 
10,034,546, showing an increase of 14.8 per cent, 
These facts give an astonishing contrast with the 
number of letters delivered throughout the United 
Kingdom in 1839, viz, 76,000,000. In the subse- 
quent year, 1840, when the first general reduction 
of postage took place, these figures rose suddenly 
to 169,000,000, showing an increase of no less than 
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122.2 per cent. Again, in 1839, the average 
number of letters written by each person was only 
3, while in 1880-81 that average amounted to 34. 
At the present time the total number of offices in 
the United Kingdom is 15,549, but including 
letter-boxes the number of letter receptacles is 
27,709. Among the improvements introduced to 
facilitate speed in delivery and receipt of letters in 
country places is that of the use of tricycles for the 
conveyance vi both men and letters. 

The report of the Postmaster is not without its 
amusing details. Over 5,300,000 letters were dealt 
with in the Returned Letter Department, 475,000 
of which it was found impossible to deliver or 
return. One contained a bank-uote for 100/., still 
unclaimed ; and attached to the seal of another was 
a sovereign, which was returned to the owner who 
had forgotten to remove it. More than 27,000 
letters, an increase of 3000 over last year, were 
posted without any address whatever, 5000 fur- 
nished no clue to the name of the sender, and 1340 
contained articles of value to the amount of nearly 
50007. The Postmaster most querulously complains 
of some of the articles he has to carry, which 
included, during last year, fish, sausages, birds to 
be stuffed, clotted cream, fruit, yeast, salads, jellies, 
live kittens, dead rats, &c. 

It is satisfactory to find that national thrift is on 
the increase, as shown by the Post Saving Banks 
return. The total of deposits on 3lst March, 1881, 
amounted to 34,782,329/., showing an increase of 
2,203,924/. on the preceding year. The total num- 
ber of depositors was 2,185,000; the average 
balance due to each depositor in England was 








152. 10s. ; in Scotland 9/.1s., and in Ireland 18/. 19s. 


The new method of receiving deposits of one shilling | 


and upwards in the shape of postage stamps pasted 
on Officially prepared slips of paper seems to have 
worked well among the lower classes, as the number 
received at the close of March (from November, 1880) 
was 576,569, leading to the opening of about 223,000 
new Savings Bank accounts. 


We next turn to the Telegraph Department. In | 
The total of | 
messages sent in 1880-81 amounted to 29,966,965, | 


this business continues to increase, 








enormous frauds on the revenue. We can remember 
a case in which a Manchester firm antecedent to the 
introduction of the penny postage used to send to 
another firm in London 1000 letters, &c.,every month 
for distribu-tion among their customers in the 
metropolis. Each of these letters, if sent by post, 
would have cost elevenpence ; and this is but one 
instance out of thousands by which the Post Office 
was annually fleeced to the extent of millions of 
letters on which no postage was paid. 

In respect to the telegraph system the change is 
still more remarkable. Under the care of the old 
companies the work was performed in a careless, 
slovenly, andexpensive manner. ‘lhe postal autho- 
rities little knew, until they had the interest of 
these companies transferred in 1870, what they had 
to contend with. The instruments were mostly 
defective or outof repair. ‘The operators were igno- 
rant and insulting. On the night of the transfer it 
was necessary to gather every available clerk 
together to send them down to the country stations. 
We were present at a telegraphic school in which 
some of these clerks had been instructed. A tele- 
gram from Lothbury was received late in the even- 
ing, sending these persons off literally at a moment's 
notice, and as a matter of curiosity we subjoin a copy 
of the original telegram, which will give an idea of 
the spelling powers of the old telegraphists. It was, 
** Send all your mail clerks at once,” from which 
it is evident that the old telegraphists was more 
accustomed to reflect on the mails of the postal 
system than on the male sex of the operators in 
telegraphy. 


NEW ZEALAND GOVERNMENT 
RAILWAYS. 

New ZEALAND is makiug good progress with the 
development of her railway system. A small coal 
line at Kawakawa (Bay of Islands), and a line at 
Whangarei are advancing. The former is now all 
under contract. The latter is finished to a point 
below the town wharf, but not to the deep water 
wharf at one mile fifteen chains lower down the har- 
bour. A contract for an extension to this point has 


showing an increase of 3,419,828 over 1879-80. Dur-| been entered into. The Kaipara line was opened 
ing the year, 107 new offices were opened, making aj for tratlic to Henderson’s Mill on December 2\st 


present total of 5438. The new main line from 
London to towns in the north of England, and to! 
Scotland, which was commenced in 1880, has been | 
completed, and forms an important addition to the | 
system. The wants of the metropolis and its neigh- 
bourhood are being met by a considerable multipli- | 
cation of wires. An additional cable from France | 
to North America having been laid and connected | 
with this country, gives the option of three cables | 
for telegraphing between the United States, &c., | 
and the United Kingdom. | 
The use of the telephone is rapidly extending, | 
partly through the agency of the Post Office, and | 
the companies with whom the Postmaster states he | 
has made arrangements, that while protecting the | 
interests of the public, affords reasonable advantages | 
to the companies concerned. The department has | 
in course of completion telephonic intercommunica- 
tion systems at Swansea, Glasgow, Greenock, Hull, 
Manchester to Liverpool, Newport to Cardiff, | 
Leicester, Sunderland, and other towns, and applica- | 
tions from many quarters are being sent in. 
The total staff employed, exclusively on telegraph 
duties of all grades on December 30, 1880, was | 
6620, of whom 5064 were males and 1556 females; | 
the messengers amounted to 11,367. The total of | 
postal and telegraph staff amounted to 47,004 
persons or that date. 
The use of private wires for commercial and other 
purposes seems to be steadily increasing. In 1880- | 
81 the Post Office was under 1945 contracts in this | 
department ; the number of miles was 9055, and of | 
instruments 6326, affording a revenue of 74,5334. | 
against 66,761/. in 1879-80. In remarking on this | 
we may express the hope that the increase in the| 
mileage in this department, and generally that of the | 


last. ‘There then rewained but a short section 
(about eleven miles) to complete communication 
between Auckland and Kaipara to Helensville, a 
distance of about forty miles. ‘This remaining 
section has since been completed, and the line was 
opened for tratlic throughout from Auckland to 
Helensville on July 18th. ‘The Auckland and Wai- 
kato line has been extended on the southern side of 
Auckland to Awamutu, a point within three miles 
of the southern boundary of the confiscated terri- 
tory in the Waikato district. The line thus extended 
is now close on 100 miles in length, and with the 
Kaipara line will form a continuous railway of 
140 miles. Some progress has been made with the 
Waikato and Thames line from the Auckland and 
Waikato line at Hamilton. The formation towards 
Morrinsville is finished for a distance of fourteen 
miles, and the remaining four miles of the section 
are in hand. No part can be usefully worked until 
a bridge over the Waikato, at Hamilton, is erected 
The ironwork for it has already been shipped. At 
the other end of the Thames and Waikato line 
a contract has been let for the formation between 
Graham's Town and Kopua, where a deep-water 
wharf can be obtained. ‘The northern division of 
the trunk line between Hawke's Bay and Wel- 
lington has been lengthened by four miles thirteen 
chains, ending at Makatoko. ‘The gap in the trunk 
line is thus reduced to about thirty miles. ‘The 
exact position of a portion of the work remaining 
to be constructed within the Eighty-mile Bush has 
not yet been determined. Some work has been 
done on the southern division of this railway, but 
no extension has been effected, and the northern 
terminus remains at Masterton. The northern 
division of the New Plymouth and Foxton line, 


telegraph system, may be accompanied by a diminu-| being the portion from New Plymouth to Hawera, 
tion, and at last abolition of overhead wires, which|a length of about fifty-one miles, is completed. 
are not only a hideous disfigurement, but a frequent} Twelve miles between Ngaere and Normanby were 


source of positive danger to passengers in the| 
subjacent streets. 

Altogether we may congratulate ourselves on the 
present state of our postal and telegraph systems. 
‘That they are not perfect is certain, but that their 
efficiency is progressive must be readily admitted. 
Few of the present generation remember the 
constant nuisance that arose under the old systems, 
‘The charge for letters was exorbitant, and led to 








opened for traffic during the last financial year, and 
the remainder will be opened in afew days. The 
southern division of the New Plymouth and Foxton 
line, being the length between Hawera and Foxton, 
has now a total extension of ninety-eight miles, of 
which nineteen miles, between Kai Iwi and Waverley 
have been opened during the year. ‘The length 
remaining to unite Waverley and Hawera is twenty- 
five miles, of which the precise direction between 
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Manuthai and Hawera is as yet undetermined. The 
present surveyed line passes near the coast, but it 
would be preferable to adopt one further inland, if 
it should turn out to be economically possible 
The Wanganui wharf has been finished, and has a 
total frontage available for vessels of about 940 ft. 
Steps are being taken to provide necessary sta- 
tion buildings on the reclamation, and to brine 
the new station into proper working order, The 
earthworks of the Foxton and Wellington line (the 
total Jength of which is about seventy miles) were 
begun in the neighbourhood of Wellington by the 
labour of the ‘‘ unemployed ;” but funds not being 
available for its continuance, the works have been 
discontinued. With a view to carrying on the 
project, a company has been initiated in Wellington. 
The promoters have been in treaty with the Govern- 
ment, the terms, including the grants of lands on 
the line, of the earthworks executed, and of materials 
already provided. ‘The Government propose to 
undertake a survey of the whole line, and in any 
arrangement which may be made to reserve to the 
colony the right of purchase. The completion «’ 
this work would establish unbroken railway coi-- 
munication between Wellington and the whole 
Wanganui and ‘Taranaki country by a total length 
of 240 miles. ‘There are unsurveyed intervals of 
120 miles on the west, and 160 miles on the east, 
separating the extremity of the Waikato line at 
Awamutu from Waitara (Taranaki) and Napier 
respectively. The Government will collect such 
information with regard to the intervening country 
as will enable the best mode of completing this 
main arterial line to be determined. 

Crossing the straits we come upon the Blenheim 
section of the Picton and Hurunui line, on which 
the only work completed during the year is an 
extension to Blenheim, a distance of one and a 
quarter miles, including the Opawa Bridge aud 
Blenheim Station. The works on the Nelson Round 
Hill section comprise the formation of three miles 
extension from the inland terminus, Foxhill, to 
Bellgrove, a forest country, from which a timber 
tratiic may be calculated on with very small increase 
to the working expenses. ‘he permanent way is 
finished, and the station works are so far advanced 
as to admit of the line being opened immediately, 
The Hurunui Bluff line, the longest continuous 
trunk line in the colony, measuring from the 
Hurunui river (the old provincial boundary of 
Nelson and Canterbury) to the Bluff, 443 miles, 
exclusive of branches, has during the year been 
completed from Amberley to Waipara, an extension 
of seven miles at the northern extremity, leaving 
nineteen miles to complete the whole distance to 
the Hurunui, ‘The extension from Waipara to 
Waikari, a distance of nine miles, will be completed 
in time for the ensuing grain and wool season, but 
the section from thence to Hurunui awaits further 
survey. During the year a portion of the Tinwald 
branch to Mount Somers has been opened for 
occasional traffic, and an agreement has been made 
with the Rakaia Forks Company, under which 
Government work the company’s line twenty-two 
miles seven chains in length. On the Waipaki and 
Heriotbura branch, fifteen miles forty-three chains 
have been fully opened. Arrangements have been 
made for an interchange of trattic with the Waimea 
Plains Company (thirty-seven miles) under which 
the business is now carried on through booking. 
Works have been prosecuted on the Hindon section 
of the Otago Central line by ‘‘ unemployed labour.” 
All hands, except a few who have smali contracts, 
are now discharged. On the Wingatui contract the 
formation is practically finished, excepting some 
small tunnels at the south, and seven miles of the 
working survey is finished to Hyde, and from Rough 
Ridge to near Lake Hawes, ‘This important work 
is an exceptionally favourable position for being 
prosecuted by a company aided by grants of land. 
On the Riverton and Orepuki line the works on the 
Riverton coutract (six miles), which include ballast- 
ing and permanent way, are now finished. The 
Opia and a portion of the Waicolo contracts to 
Nightcaps coalfield may be finished without difficulty 
during the present financial year, Summing up the 
additions made to the working lines in both islands 
during the year, we have a total of 106 miles. ‘This 
gives a length of 1287 miles of trunk railways and 
branches now in work, ‘Tocomplete the main trunk 
lines in both islands the following additions will be 
required. In the North Island, from Wellington 
to Foxton, seventy miles; from Waverley to Hawera, 
twenty-five miles; from Waitara to Awamutu, 120 
miles; being a total of 215 miles, besides a gap of 
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eighty miles on the Wellington and Napier line. 
In the Middle Island, a length of about 140 miles, 
between Blenheim and Waikari, will complete the 
truvk line from Picton to the Bluff. 








NOTES. 
TorPepo Boats FoR DENMARK. 

A new torpedo boat of a somewhat different con- 
struction from the ordinary type has just been com- 
pleted by Messrs. Thornycroft and Co., for the 
Danish Government. She is 112 ft. long by 12 ft. 
beam, and (with arms and stores on board) will 
have a displacement of about 55 tons, that is, 
22 tons more than the English first-class torpedo 
boats. She has a lower freeboard than is usual 
with vessels of this size in order to enable her to 
pass under the Danish railway bridges. This is with 
the object of enabling them to pass rapidly from 
the North Sea to the Baltic by the canals. The arma- 
ment consists of four large Whitehead torpedoes, 
which are to be discharged by two torpedo tubes 
in the bows. The charge is composed of 80 lb. 
gun-cotton. 

A FLAME Micrornone. 

In the Swiss Section of the Paris Electrical Exhi- 
bition, M. Amsler exhibits an ingenious utilisation 
of a conducting gas flame as a microphonic trans- 
mitter of speech. A flame is highly sensitive to 
sound, and being conductive of electricity it is not 
difficult to understand how it can be applied to this 
purpose. Indeed, it is very probable that the electric 
arc between two carbon points would serve as an 
articulating microphone if the sound waves of the 
voice were properly directed to it. M. Amsler 
causes a gas flame to pass between two fine platinum 
wires which cross each other about one millimetre 
apart, and the current traverses the flame and wires. 
The height of the flame is regulated by the vibra- 
tions of a metal diaphragm against which the sender 
speaks, by varying the pressure of the gas supply- 
ing it. 

AN ELectrIcAL DIRECTORY. 

We learn that Mr. J. A. Berly, of 16, New 
Bridge-street, London, the well-known electrical 
engineer, is preparing for issue in January next an 
electrical directory which shall include amongst 
other matters the names and addresses of engineers 
and manufacturers connected directly or indirectly 
with electricity and magnetism. When it is con- 
sidered how many and varied are the industries 
included within these limits, it will be seen that the 
work will be one of considerable importance, while 
the great development in practical electrical science 
during the last few years has rendered the publica- 
tion of such a directory almost a necessity. In 
addition to the directory proper, the book will 
contain a review of progress in electricity and 
magnetism, a collection of rules and formule, and 
other matter which will make it useful as a work of 
reference, in addition to the main purpose it is 
intended to serve. That Mr. Berly has undertaken 
this work isa sufficient guarantee that it will be 
thoroughly carried out. 

Tue Siripinc ScaLte Movement. 

It is probable that the sliding scale in the Cleve- 
land iron trade will be renewed on a basis not very 
materially different to that which has prevailed 
during the two years now expiring. The chief 
changes that are likely to be agreed upon are in the 
direction of giving to the workmen a more ready 
movement in the scale. In the scale now running 
its course, we believe that an addition of a farthing 
per ton was the lowest allowed to the rate of 
wages ; in that for the future it is quite probable 
that the movement will be at the rate of an eighth 
of a penny per ton. Of course this will tell 
against the workmen in a falling market just as it 
will tell for them in a rising one ; but it is satis- 
factory to note that there is so little change in the 
basis of the scale, and that there is every probability 
of its renewal in that great industry. An attempt 
is also being made in the North of England to in- 
troduce the arbitration movement into an industry 
which is at the present time extremely busy, and 
which seems likely to continue to be so, but in 
which there have been of late labour disputes that 
have been most annoying. This is the shipbuild- 
ing industry, and on the Tees it is clear that the 
obstacle—if any—to its adoption will not arise 
from the employers. It is to be hoped that a 
system of minimising and of amicably settling 
trade disputes that has worked so well in the coal 
and iron trades in several of their branches may be 
successfully introduced into that which in the 








North is so allied with these and contributes so 
largely to their prosperity. There is every reason 
for its introduction, and the experience in other 
trades should make the men extremely eager to 
adopt it—more eager than they have yet shown 
themselves. 

MovinG A Hore. 

At the last meeting of the Engineers’ Club of 
Philadelphia, the secretary read a detailed descrip- 
tion of the moving of the Hotel Pelham, at Tremont 
and Boylston-streets, Boston, for the purpose of 
widening Tremont-street. This hotel is built of 
freestone and brick, 96 ft. and 69 ft. frontage. The 
Boylston-street wall is supported on eight granite 
columns 12 ft. high, 3ft. and 4ft. square. There 
is a basement and seven stories above the sidewalk. 
The height above tramways on which the hotel was 
moved was 96 ft., while the weight was 5000 tons, 
exclusive of furniture, which was not disturbed 
during removal, as also were not the occupants of 
the stores on the first floor and some of the rooms, 
the various pipe connexions being kept up with 
flexible tubes. Careful experiments with models 
showed that if the lower part of the building was 
firmly braced, there was no danger of shifting in 
the parts above. The general arrangements con- 
sisted of heavy and substantial stone and brick 
foundations for iron rails and rollers, and the build- 
ing was forced to its new position by 56 screws, 
2in. in diameter, }in. pitch, operated by hand 
against the building. Much care and ingenuity 
was displayed in the details of the arrangements 
and work. Two months and twenty days were 
occupied in preparation. The moving itself was 
begun on August 21, and finished on August 25, 
but the actual time of moving was thirteen hours 
and forty minutes. The greatest speed was 2 in. 
in four minutes. The hotel moved about in. at 
each quarter turn of the screws. The whole dis- 
tance moved was 13 ft. 10 in. Four thousand 
three hundred and fifty-one days’ labour was re- 
quired for the work, and the whole cost was about 
30,000 dols. This is the largest building which has 
ever been removed, although larger structures have 
been raised, which is a simpler and less risky oper- 
ation. 

New TeEvLecrari Poves. 

The usual practice of impregnating wooden 
telegraph poles with heavy oil of creosote through- 
out their entire length is very costly, as something 
like forty-one gallons of oil are allowed to every 
cubic yard of timber. There is considerable advan- 
tage, therefore, from an economical point of view, 
in the plan which has been introduced by M. 
Mirandolle, of the Sigenoord Works for Preserving 
Wood, near Rotterdam, in the Netherlands. This 
consists in only impregnating those parts of the 
pole which are liable to the attacks of insects, and 
the rotting effects of the weather, that is to say, 
principally the base. The plan admits of creosoting 
three hundred poles with the same quantity of oil 
which on the old method only served for a hundred 
poles. The saving therefore is, in the original cost 
of preparation, about two-thirds. At the Paris 
Exhibition, M. Mirandolle exposes two fine wooden 
posts, each about 30 ft. long, and 7in. square at the 
base, which are creosoted for a height of 7 ft. 
While upon this subject we may refer again to the 
iron telegraph poles of M. Coiiard, exhibited at 
the Paris Electrical Exhibition by the Paris, Lyons, 
and Mediterranean Railway Company, which we 
formerly mentioned in a special article on telegraph 
poles at the Exhibition. These poles, though by 
no means graceful in appearance, kave the merit 
of cheapness and durability, inasmuch as they are 
made from old rails. The three shown at the 
Exhibition are about 29 ft. 64 in. high, and one 
is arranged for eight wires, the other two for 
four wires; but a greater number of wires can 
be carried by them if required. The total weight 
of each pole is about 6 cwt., and the cost of old 
rails in France is some 10 francs to 12 francs per 
100 kilogrammes, say 10s. for 2 cwt. or 30s. the 
pole. The price of T-iron, also used in France 
for telegraph poles, is four or five times greater, 
weight for weight; but less of the latter is 
required. There is no doubt, however, that the 
pole of M. Coiiard is considerably cheaper than 
most of the iron poles hitherto invented ; and is 
especially useful for railway service, though not 
adapted for places where the appearance has to be 
considered. 

RAILWAY AMALGAMATION. 

The rumours that have prevailed in the last 

week or so, in regard to the Lancashire and 


Yorkshire and London and North-Western Rail- 
way Companies, have given fresh interest to the 
question of the amalgamation of railways. It is 
not necessary to say that the tendency in recent 
years has been amongst railways very much in the 
direction of amalgamation. When the proposal 
was made several years ago for the union of the 
two great companies named, it led to an extensive 
agitation, to a Parliamentary inquiry, and to a 
prolonged public discussion of the question. It is 
possible that in the period that has elapsed since 
the proposal, the feeling of the public has been 
changed partly by the results of the amalgamations 
that have taken place. All the great companies 
have now swallowed up many others, and though 
there may have been local complaints from time to 
time, it can scarcely be said that the results of 
those unions have been other than beneficial to 
the public, whilst it is certain that on the whole 
they have given a better security, and often also a 
fuller remuneration to the capitalist, whose money 
was invested therein. Whether the same results 
would follow amalgamation on a large scale 
remains to be seen. It is certain that the gain of 
the proprietors would be even greater in that case 
than in that of the smaller amalgamations, for in 
addition to the saving in working and office 
expenses, there would be a cessation of those costly 
fights that from time to time entail such loss on 
proprietors. But the changed attitude of the ques- 
tion is seen also in the change in the requirements 
that the law seems to demand, and seems likely 
to demand from railways, and this will ultimately 
lead up to the old question of governmental con- 
trol and purchase. And as our railways are 
primarily commercial undertakings formed under 
given conditions, there is ground for the belief 
that if these conditions are altered, the question 
of the right and the need of governmental pur- 
chase will be brought within “ measurable distance.” 
Hence the attitude of the public and of the Legis- 
lature to proposals of union is of the utmost 
interest to those interested in railways. 


Foc Horns AnD SIREns. 

The Russian Government have just purchased a 
second complete set of Professor Holmes’s fog- 
signalling apparatus for use in the Black Sea. The 
plant consists of two sirens, a compressed air 
receiver, and a pair of Buckett’s caloric engines. 
The sirens are of the most powerful kind, and 
emit a sound that is audible from twenty to thirty 
miles in calm weather. They are of the same type as 
those already in use by the Trinity Board at about 
seventy stations around our own coast, and also on 
board Her Majesty’s vessels, and consist of two 
perforated cylinders, one revolving rapidly within 
the other, and so governed by an automatic brake 
that the sound rises instantly to the required note, 
and is maintained at the same pitch as long as the 
air valve is open. The employment of these 
signals, both on men-of-war and on light stations, 
has occasioned some confusion, and consequently 
the Elder Trinity Brethren have determined to 
remodel their arrangements, and have requested 
Professor Holmes to construct an instrument that 
will give two notes, a high and a low one, which 
may be combined, after the manner of the Morse 
alphabet, to produced characteristic and distinct 
combinations. The caloric engines employed to 
drive the air-compressing pumps have already been 
in use for the same work for some time, but as yet 
they have not been offered for other purposes, and 
are but little known to the public. Their dis- 
tinguishing peculiarity is that the air is divided 
into two streams; one passes through the fuel, 
where its oxygen combines with the carbon, form- 
ing first carbonic acid and then carbonic oxide, 
while the other part is delivered over the fuel and 
unites with the nascent gas, creating an intense 
flame, and thoroughly consuming all the carbon, so 
that no chimney is requisite, the exhaust being 
perfectly invisible. The fuel used is gas coke, and 
exact experiments made on one of the engines that 
are about to be shipped showed that it was develop- 
ing 11.73 indicated horse power net, with 27]b. 
of fuel, which represents a consumption of 2.3 lb. 
of coke per hour per indicated horse power, a most 
satisfactory result. We understand Messrs. Field, 
Field, and Cotton have taken a number of indicator 
diagrams from these engines, and have verified the 
above figures. The engines and apparatus were 
inspected bya large number of scientific gentlemen 
on Thursday, the 10th inst., and their performance 








was received with much interest and considerable 
surprise. 
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THE CUNARD STEAMER “SERVIA.” 


Ix consequence of it being found necessary to remove 
a portion of the forged iron crankshaft of the Cunard 
liner Servia, and to substitute for it one made of steel 
by Messrs. Vickers and Son, of Sheffield, as detailed in 
our issue of August 19, the departure of the vessel from 
the Clyde to Liverpool to take up her station for the 
Atlantic service has been delayed till the present week. 
While she lay in the Clyde, although practically finished, 
her builders, Messrs. James and George Thomson, availed 
themselves of the opportunity to make the Servia the 
most perfectly finished Atlantic liner that has ever left 
the River Clyde. It was originally intended that she 
should depart on her maiden voyage on August 13, and 
then her departure was postponed till October 22; it is 
finally resolved now, however, that she shall start from 
Liverpool on her first outward run to New York on 
Saturday, the 26th inst. In commencing her career she 
will, doubtless, be watched with even a keener interest 
than that with which the City of Rome (Inman liner) 
and the Alaska (Guion liner) have been, and are still, 
being viewed. Later on we propose to place a very full 
and illustrated description of the Servia and her engines 
before our readers, and in the mean time we shall limit 
our remarks to the trials which have been quietly made 
on the Clyde during the past few days. 

The Servia left Glasgow early last week, and pro- 
ceeded down to the Tail of the Bank, opposite Greenock, 
where she took in a quantity of Welsh coal, and had her 
compasses adjusted. Her official trials took place on 
Monday of the present week. She was boarded early 
in the morning by Messrs. James and George Thomson, by 
Captain Watson, construction superintendent to the Cunard 
Company, and by Mr. James Dunn, Admiralty surveyor 
of mercantile transports, and she then, at once, got under 
way, and proceeded under full power down the Firth to 
the Island of Cumbrae. She then put about and made 
her way to Wemyss Bay,where she took up the chairman 
of the Cunard Company, Mr. John Burns, his brother and 
co-director, Mr. James Cleland Burns, and Mr. William 
Muir, the much esteemed and confidential engineer 
superintendent of the Cunard Company. Forthwith she 
commenced to run the measured mile, both with and 
against the tide, four complete runs being made under full 
steam, and the wind, which amounted to half a gale, being 
from the south-west. The results attained were such as 
to give the most unbounded satisfaction, both to the 
owners and to the builders. The maximum speed 
attained was fully 18 knots, but the average of the four 
runs was rather under that speed, being as nearly 
maybe 17.85 knots, whereas the speed guaranteed by 
Messrs. Thomson was 17 knots. In order to give the 
average speed mentioned, steam was used of nearly 90 lb. 
pressure, and the engines ran at a speed of 53 revolutions 
per minute, the total horse power developed being about 
10,500. Notwithstanding the fact that she was running 
continuously for about eight hours, there was not at the 
end of that time a single heated bearing in the whole of 
her massive engines. Everything seemed to work with 
as much ease and satisfaction as though the vessel had 
been in constant service for many months; nor was 
there the least vibration felt even with such an enormous 
steam power being developed. After the ship’s bottom 
has been cleaned, and her screw has been altered to some 
extent, there is every prospect of the Servia being in the 
strictest sense of the term, an 18-knot ship, and 
developing quite 12,000 indicated horse power. While 
the Servia was engaged on Monday “ trying her paces,” 
she had about 2500 tons of dead weight on board, and 
she was drawing about 23 ft. aft, with her propeller blades 
showing some inches out of the water. When she starts 
from Liverpool next week she will have some 3500 tons of 
cargo in her hold, and about 1700 tons of coal in her 
bunkers, her immersion on even keel being then about 
26 feet. 

With the view of sending this noble vessel out of the 
Clyde with a certain amount of éc/at, the builders invited 
about 200 ladies and gentlemen to join them on board on 
Tuesday, for the purpose of having a pleasure trip with 
her out as far as Ailsa Craig; bnt when they joined her 
at the Tail of the Bank, it was found that a storm of 
such vivlence had been developed, as to render it most 
inexpedient to attempt to carry out the hosts’ inten- 
tions. Instead of enjoying the run down Channel which 
had been looked forward to with such very fond antici- 
pations, the guests were compelled to while away the 
time for a few hours as the vessel lay at anchor. After 
dinner, in reply to the toast of “ The Servia and Cunard 
Company,” put by Mr. James R. Thomson from the 
chair, Mr. John Burns made a most interesting speech. 
He said that the Servia was the 180th steamship with 
which his partners and he had been directly associated 
since the formation of their business in 1824; and it was 
needless to say that the Servia, in size, power, and 
general equipment, surpassed any steamship of their 
fleet which had preceded her. That might be attributed, 
in some measure, to the fact that the rivalry and compe- 
tition of the great steam lines of the world had been 
such that it became necessary for those who intended to 
remain in the front rank to increase the power and speed 
of their vessels; and he hoped he might not appear as 
vaunting when he said that it was not the intention of 
the Cunard Company to be behind in the race, but to 


, hold the position which for many years it had occupied. 
He would add that the Cunard Company, as now consti- 
tuted, in taking up the mantle of his old firm, had done 
so in the determination that, whilst they would do every- 
thing in their power to attain the greatest possible speed, 
they would allow nothing to interfere with the mainte- 
nance of, humanly speaking, the maximum of safety. 
As chairman of their great maritime enterprise, he could 
confidently state that, since the keel of the Servia was 
laid, the most vigilant forethought and supervision had 
been applied, day after day, to every detail in the con- 
struction of hull and engines, as well as in the general 
equipment of the ship; and he challenged the ship- 
builders and engineers of the world to go through the 
vessel from stem to stern and from deck to keel, and 
find anything omitted which could contribute to insure 
strength and stability. When it was remembered that the 
Servia weighed upwards of 10,000 tons, it might well be 
considered a triumph of naval art that, on Monday, she 
was propelled at such a great speed without any 
appreciable vibration, Proceeding, he said he had 
referred to rivalry, in which, he would say, he rejoiced, 
so long as it did not affect himself, because all compe- 
tition was good for the commonwealth; but when it did 
come near one’s own door, it had to be faced in the most 
effectual manner, and he was glad to think he could feel 
that, with their rivals upon the Atlantic, he was per- 
sonally on the bestof terms. He had ‘eaten the salt” of 
the White Star, the Inman, and the Guion Companies, 
and only lately he availed himself of the opportunity 
afforded to him of being present at the experimental 
cruises of both the City of Rome and the Alaska; and 
he could honestly say that he wished them all and every 
success, in so far as they did not interfere with what he 
hoped would be the still greater success of the Servia. 

Sir William Thomson also made an interesting speech 
in proposing the toast of “ The Builders,” laying special 
attention on the Servia as compared with the Great 
Britain, and on the system of lighting adopted through 
the enterprise of the owners. 








FOREIGN TECHNICAL LITERATURE. 

Tue Scientific American Supplement (New York, 
November 5) contains a panoramic view of the Panama 
}Canal, and states on the authority of Mr. Prosper 
Huerne, a New York architect who has returned from 
constructing workmen’s villages on the Isthmus, that 
one of the difficulties to be overcome is that of the dif- 
ference in the tides, which show 32 ft. rise in the Pacific 
and only ! ft. 6 in. in the Atlantic. 





La Presse (Paris, November 8) reports that the Ad- 
ministrative Council of the St. Gothard Railway met 
at Lucerne on the 6th inst. to consult upon the necessary 
arrangements connected with its opening for traffic. 
The rates, which wil] probably be leased on the German 
tariff, are to be all prepared by the end of the year; the 
wagons have been ordered in Germany, and several 
model carriages are already at Airolo. 





The Railroad Gazette (New York, October 28) gives 
a detailed report of the accidents on the American lines 
during September, showing a total of 144 accidents, in 
which 56 persons were killed and 227 injured. Of these, 
85 were collisions, 55 occurred through trains leaving 
the rails from various causes, and 4 were boiler explo- 
sions, The total number of accidents for the year, up to 
the end of September, was 1081; 297 persons were 
killed and 1204 injured. 





The Army and Nary Journal (New York, October 29) 
says that the Reading Iron Company has cast the first 
Lymann-Haskell multi-charge gun. It is 25 ft. long, 
6-inch bore, with four additional chambers for powder, 
at various points. Each of these is to contain 28 lb. of 
powder, the ordinary cartridge-chamber at the breech 
being loaded with 18lb. The inventors assert that this 
charge will throw a 150 1b. solid shot ten miles, and that 
it will penetrate nearly 2 ft. of solid wrought iron. 





The American Manufacturer (Pittsburg, October 28) 
publishes a paper on “Some Wastes of Heat,” read by 
Wm. Metcalf, S.E., before the Engineers’ Society of 
Western Pennsylvania. The object of it was to advocate 
| the use of gas-heating for furnaces and steam boilers. 
| The author quoted cases in which a saving of 15,000 dols. 
per annum had been effected in a single furnace; and 
expressed his opinion that—as the gas heat is more 
uniform than that in the ordinary reverberatory furnaces 
—the iron turned out by it was of better quality. 





The Revue Industrielle (Paris, November 9) has repro- 
duced a circular which was issued on the 2nd inst., by 
the Minister of Public Works to the general inspectors 
of the French railway companies, upon means for 
attaining greater security from accidents. He states that 
the Westinghouse brake has been adopted by the Chemins 





de Fer de l'Ouest, de la Méditerranée, du Midi, de 1’Est, 








and the Smith system by the Chemin de Fer du Nord. | 


Before these systems were decided on, many others were 
tried ; amongst them the Achard electric, the Heberlein 
and the Wenger brakes. The State railways intend to 
furnish twenty engines and 200 carriages with either the 
Smith or Westinghouse brake, and one of these will pro- 
bably be adopted by the Orléans Company. The block 
system is rapidly being introduced by most of the com- 
panies. The minister considers the employment of lock- 
ing apparatus to be of the greatest importance, and urges 
its prompt introduction, as being indispensable to any 
system of protection. Most of the railways have already 
taken the matter up and are pushing it forward rapidly, 
Experiments are being made to decide upon the best 
methods of communication between engine driver and 
guards, the most satisfactory system of signals at level 
crossings, and other points, &. The circular concludes 
by urging the inspectors to press forward with all pos- 
sible speed the adoption of the various arrangements 
referred to. 








THE FOUNDERING OF STEAMSHIPS. 
To THE EDITOR OF ENGINEERING. 

Str,—In Mr. Terry’s interesting letter, published re. 
cently in ENGINEERING, in relation to centrifugal pump- 
ing engines for clearing the bilges, this gentleman states 
that a pump occupying a space 5ft.+5ft., costing 300I., 
would discharge 700 tons per hour. We think Mr. Terry 
has somewhat under-estimated the value of these pumps, 
as our l5in. pump, corresponding with the particulars 
given, will discharge 1100 tons per hour without any 
difficulty. 


London, Nov. 9, 1881. W. H. ALLEN and Co. 








THE LOSS OF THE “ TEUTON.” 
To THE EDITOR OF ENGINEERING. 

Srr,—I have read with interest the replies which 
appeared in your journal in response to my letter respecting 
the loss of the Teuton. I gather from “‘ F. S.’s’’ letter, dated 
October 28, the following facts: ‘‘ That to fit bulb iron 
stiffeners to her bulkheads would entail considerable extra 
cost, in place of which he proposed to fit a double bulk- 
head about 12 in. wide, and thus obtain a reduction in the 
scantlings.’” 

As regards the cost of the extra bulb stiffeners, I do 
not think it would exceed 501. per bulkhead, whereas the 
double bulkhead would be a very expensive item, and 
though the space might be made available for stowing 
the pump slnices, &c., it would be an objectionable arrange- 
ment on account of the dirt and rust that would accumu- 
late in the space, it being highly necessary to have all 
ironwork perfectly accessible for cleaning and painting, as 
if there is a shadow of an excuse men will use it, and shirk 
the work. 

For local strength the present thickness of plating for 
bulkheads could not be reduced. . 

As regards Mr. S. H. Terry’s letter, I perfectly concur 
with his remarks respecting the want of pumping power, 
as also the advantage of a separately worked circulating 
pump, and larger bilge pumps, also as to the donkey boiler 
being raised, but so far as concerns the marine insurance 
companies, I think that were they to insert intheir rules 
‘* that every vessel shall be provided with so much pump- 
ing power per gross ton,’’ the desired end would be 
attained. Respecting the borizontal beams which Mr. Terry 
proposes to fix to the bulkheads and secure to the frames, 
I do not think that they would be so cffective as the ver- 
tical stiffeners on accoant of their length, which in the 
present instance will be as 34 is to 20. 

With regard to ‘‘ J. A.’s’’ letter, I fail to see that there 
would be any loss of stability through the immersion of the 
vessel's shoulder, as the form of the vessel is carried up to 
the top-gallant forecastle with an increasing breadth. The 
water also would be of the same height inside as out, and 
the centre of gravity of the cargo too low to cause a vessel 
to overturn, but it would certainly be a great improvement 
were our usual type of cargo vessel made considerably 
fuller above and finer below than is customary at present, 
so as to give them a chance of clearing themselves when 
going head to sea in rough weather. 

In the case of ‘‘ F. J. 'T’.’s’’ idea “‘ that bulkheads should 
be made as strong as ordinary ballast tank bulkheads 
(midship’’), I am afraid that even they are not sufficiently 
rigid, as their stiffness usually stops short of the deck by 
2ft. or 3 ft., and I have known the bulkheads to be bulged 
and the stiffeners to be twisted and torn, and have had to 
have them taken out and repaired, whereas, bad those 
stiffeners been well connected to the deck, this would 
probably not have occurred. On the whole, however, 
1 think that we bave reason to be proud of our advance- 
ment in the art of iron shipbuilding, and on reviewing the 
progress made during the past fifteen or twenty years there 
is certainly great advancement in the ideas and systems 
now prevalent ; it is only however by constantly criticising 
and examining the details and designs of our workman- 
ship, and correcting them where possible, that we shall be 
able to keep pace with the times. 

Trusting that the interest of the subject may be my 
excuse of occupying so much of your valuable space, 

I am, Sir, yours faithfully, 
yy 


i. W. AISBITT- 
Cardiff, November 9, 1881. 








THE BRIDGE OVER THE GANGEs.— We learn that the 
large steel bridge over the Ganges for the Oude and Rohil- 
kund Railway is to be built by the Patent Shaft and Axle- 
tree Co., and that the whole of the steel, amounting to 


; about 6000 tons, will be supplied by the Landore-Siemens 


Steel Co., Limited. 
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APPLICATIONS FOR PATENTS DURING THE WEEK ENDING | ron 
NOVEMBER 14, 1881. | Dates.| 


In the Cases of Inventions communicated from Abroad || \| Nov.10! 


the Names, &c., © 


of the Communicators are given in| 


Italics after the Applic ants’ Names. 





Nos.| NAMES, &o.. 
and | 97 APPLICANTS. 
Dates. 

1881 

Nov. 8 

4874 | F. Wolff. Jensen. 


4875 | J. Adams, Watford. 


4876 | W. Teague, Illogan, 
Cornwall. 
4877 z = C rye Dun 
able, & C. Monck- 
— Harefield 
4878 | J.P. Bayly, London. 
4879 | J. W. Kenyon, Man- 
| chester, 
4880 at Pym, Notting- 
4881 | Hen \derson. Plagne 
4882 | Thompson. Lemoin 
4883 | Bauer. Mayrhof 
and Otto, 
4884 | Young. Brosse a 
4885 ¥, Cc Johnson and 8. 
E. Phillips, Charl 
ton. 
4886 Wolff. Malmros, 
4887 Edwards. Souza 
4888 T. Richters, Breslau. 
4889 J. Mills, Hanley, and 
T. D. Brown, 8t. 
George's, Salop. 
4890 , A. G. Salamon, Clap- 
ham. 
4891 | J. Fordred, Totten- 
ham 
4802 | A. M. T. Amherst, 
Brandon, Norfolk. 
4893 oS Clive, Birming- 
4891 W. Harrison, Man- 
chester. 
4895 oe Hembry, Lon- 
4896 | J. Plener, London 
4897 | Lake. Basquin 
ag | Clark. Turman, 
“4899 Imray. Aoechlin, 
4900 | J. = 2 ae 8, We st- 
4901 | R. ". Pt nilips, West- 
minster. 
4902 | J. F Smith, Leicester. 
4903 | H. Dickson, Leics 
4904 | Alexander. £/i ott 
4905 | W. C. Barney, London 
4906 | J. Chisholm and J 
Clegg Oldham 
4907 | Jensen. European 
Water Gas Company. 
4908 | J. 8. and 8S. Smith, 
Glasgow. 
4909 w Webster, Solihull, 
Warwick. 
4910 | Ste ud. Loomis. 
| 
4911 | Cheetham. Aonshin 
| and Charnock, 
4912 | Pitt. Mallory 
4913 | Pitt. Afallory. 
4914 | Pitt. Mallory 
4915 } Edwards. Maire, 
4916 | J. Lang. London. 
4917 | L. E. Broadbent, Lon- 
don. 
4918 | J. Stanfield and J. L. 
| Clark, Westminster 
4919 | C. = . ee, Smeth- 
4920 | J. T. Baharie and W. 
Adamson, Sunder- 
iand 
4921 | W. Tasker, Andover. 
4922 | Clark. Garnier. 
ov.l 
4923 | J. Gordon, Glasgow. 
4924 | J. A. Marquez, Lima, 


4925 
es ininiescnasihempe 4926 
|| 4927 
ABBREVIATED TITLES, &c. || 4928 
| 
| 4929 | 
: 4930 
Monies ploughs or earthing} } 
ploughs. | 4931 
Supplying) f feed-water to steam)! 
ile 
Venti lating “and clearing close or|| 4932 
confined places of gas, smoke, 
foul air, &c. 4933 
Pickling and coating steel and iron 
| with tin and alloys of tin,|| 4934 
Appliance to render structures proof 
against the greatest possible|| 4935 
strain. 
Vent and tap hole fittings for casks,|| 4936 


Portable forges. 


4937 
Apparatus for testing the purity of Nov. 11 
the breath. 938 
Electric time-pieces. 


Electro-pneumatic apparatus for | 4939 
winding and regulating clocks. 
Transmitting motion at variable | 4940 
speeds. 
Insulating and protecting under- | 4941 
ground electric lighting wires and 
cables and water-tight boxes for | 4942 
ends of such wires. 
Umbrellas, parasols, andsunshades. | 4943 
Apparatus for aerial navigation 
(Complete specification), 
Manufacture of sulphuric acid.|| 4944 
(Complete specification ), 
Mining or getting marls, clays.) 4945 
sands, &c. 4916 
Filter presses, es pecially applicable 
to filtration of “ brewer's waste”|| 4917 
and yeast. 4918 
Preparation of grain or cereals, for) 4949 
use in brewing. distilling, &c. 
hair for invalids. | 
950 
Locks, and combined locks and! Fag 
latches. 4951 
Knitting machines. 4952 
' $953 
— of advertising by night or 
4954 
Preparation of photographic emul- 
sions 
Aging padded or printed textile or) 4955 
fibrous materials, and obtaining 
therefrom acetic acid. 4956 
Balanced slide valve. 
4957 
Manufacture of colouring matters 4958 
Apparatus for excavating 
Velocipedes, &c. 
4959 
Constructing bridges, aqueducts, 
over roads, watercourses, &., 
without the necessity for builuiag | 4990 
foundations, piers, or abutments.|| 496) 


Boots and shoes. 

Consuming smoke and economising || 4 
fuel in connexion with boiler fur 
naces, &c. 

Apparatus for transmission and); 4963 
reception of sounds. 


962 


Mules and twiners. | 4964 
Generation of water gas, and) 4965 

apparatus therefor. 4968 
Weaving Kidderminster, Scotch, or || 49867 


ingrain carpets, 
Floating apparatus for drawing off || 4968 
liquids from vats, &c. 


App: aratus fer preserving eggs 
(Comp!ete specification) 4969 
Carding engines ‘for carding cotton, 
wool. em 4970 
Torpedoes. (Complete specification). 4971 
Propelling and steering vessels. | Nov. i4 
(Complete spe ect fic ation) 72 
Moulded metallic bodies, and shap-| | 
ing and embossing metals, é&c. || 
(Complete specification), | 
Preparation of farinaceous food. 4973 
Breechloading firearms, || 4074 
Bicycles, tricycles, and quadricycles. ! 
4975 
Apparatus for laying hold of sunken | | 
vessels to allow of their being|} 4976 
raised, and submarine cutting! 4977 
and boring apparatus to facilitate | 
this object, &c. || 4978 
Neckties or neck scarfs. 
|| 4979 
Lifeboats. i} 
|} 4980 
Apparatus for raising water || 49 
Retining iron and furnaces eee)“ 
Hoists or elevators. , : \ 4982 | 
Producing simultaneous impressions | 
of models, &c. | { 


ComprteD By W, LLOYD WISE. 


NAMES, &0. 
OF APPLICANTS, 


8. Jellyman, Can- 
noc 

T. C. Darby, Pleshey 
Lodge, Essex. 

De Pass. Stone, 

J. Thompson and C. 
Morris, Birming- 


am. 
Haddan. Schneur. 
R. Kimm, Dalry, 


NB 
J. Lyall, Govan, NB. 


T. Hunt, Fairfield, 
Lanc. 
W. W. Baggally, Lon- 
on. 
M. A. Wier, London. 


Wirth. 
Lake 


Baier. 


Ru fin. 


F. od ee Birming- 


C. E Davieon, Stam- 
ford Hill. 
A. F. St. George, Lon- 


don. 
F. Pool, 

USA. 
W.Cunuingham, Dun- 

dee. 
Pitt. 


Gill 


G. Tall, Brixton. 


Charleston, 


Gaulard and 


8, 


W. Blackburn. Cleck- 
heaton, Yorks. 

Lake. Bi rgstrom, 

C. F. C. Morris and F. 
H. Bennett. Lonzon. 


Wirth. Classen, 

G. G. Andre, Dorking. 
W. F. Padwick, Red- 

hill. 

H. 8. Bale, London. 
A. Fortune, Keighley. 
G. Robson, Liverpool. 
H. W. Yates, Erigh- 


ton. 
A. Metcalf, Preston. 


B. Russ, London. 


R. H. Lea and G. 
Singer, Coventry 

J.Gwynne, London. 

ba = Lindsay, Dub- 
in. 


J. Higginbottom and 


QO. Stuart, Liver- 
pool 

Abel. Zacherl. 

F. Blood, Liver- 


pool. 
E. Sykes and 0. G. 
Abbot t, 


field. 
J. i. Hancock, Dals- | 


WwW 7. Fraser, London. 


G. mane, London. 
ake. Johnson, 
ra Pumphrey, Bir- 

mingham. 
W. B. Worger and E. 


M. Richford, Lon- | 


don. 
J. Murrell, Ipswich. 


Clark. Enjalbert, 


C. W. Torr, Birming- 


ham. 
Lotz, McGill, 
Haddan, Woschnagg, | 


A. H. Atkinson, Wor- 
coster. 


J. Shanks and J. G. | 


Lyon, Arbroath. 


F. Levavasseur, Paris.| 


G. Knowling, London. 
J. 0. Sporg, London. 
Mewburn, Johnson, 
| wi t, 


| J. Higginbottom and 
# Stuart, Liver- 


Ferry and 


Hudders- | 


| J *Roommele, Glas- | 


ABBREVIATED TITLES, &c. 





Apparatus for salsing stamp heads 
or drop hammers. 

Digeing and her machinery for 
cultivating land. 

Manufacturing artificial stone. 

Stoves for heating sad irons, drying- | 
rooms, &c. 





Stoves. 
Multiplying copies of drawings, &c. | 
| 


Apparatus for flanging or bending | 
over internal and other edges of | 
boiler plates, &c. 


| 





Tramway and other road locomo- || } 


tive engines. 

_ for producing optical || 
illusions. 

Tune-playing tops or gyro 
and producing 
effects thereon, &c. 

Suction or filtering apparatus for) 
flour mills, 

Extracting ciyesine, oleine, &c., 
= substances containing || 


ophones, 


1] 


Spring g hinges and door springs. 


Stopping and starting tramway|| ~ 


cars, carriages, &c. 


keleidoscopic || | 


| 
| 
| 
| 
| 
| 
| 


Apparatus for producing light by | } 


‘electricity. 


Musical instrument with the tone|| * 


and of the nature of a flute. 
Ventilating apparatus. 


Application of electric currents to 
the production of light 
Compound for preventing the escape 


of steam, gas, water, &c., from || 


joints of engines, boilers, &c. 
Manufacture of mixture yarns. 


Hand rakes for haymaking, &c. 1] 
Apparatus for readily slipping. re- || 


leasing, uncoupling, &c. 
plete specification). 

Electro-plating 

Electric lamps. 

Water cisterns, pipes, &c., for in-| 
i suply of water as 

frost. 

Collapsible and expansible basket, 

trunk, &c. 


(Com- || 


Washing machines. ! 


Packing cases for bottles, &c. 
Ventilator forchimneys, &c. 


| Double crossing motion for self- 


acting mules for spinning and || 


doubling. 
Manufacture of gas and its applica 
tion as a motive power, 
Velocipedes. 


Ships’ pump valves. 

Apparatus for receiving traders’ 
orders at railway stations. &c., 
-— for use in railway carriages, || 
C 


Machinery for conveying or elevat- 
ing grain, &c 


Cleaning carpets. &c. 
| Apparatus for nailing boxes, &c. 


| Illustrating objects for teaching || 
reading, notation, arithmetic, | 
| music, &. 


Ovens, kitcheners, and gas cooking | 
| _ stoves. 

| Frictional coupling which may also | 
| _ be used as a brake. 

Binders or holders for papers. 
Electrical signalling apparatus. 
Photographic camera obscuras, &c. 


Trunks, 
and others, 


- for syruping ginger beer, 


| Photographic cameras. | 
Gas stoves. | 


boxes, &c, for travellers || 


| 


| Nos. 
and 


Dates, 


“ENGINEERING” ILLUSTRATED PATENT RECORD. 


NAMES, 
OF APPLIOAN tS, 






ABBREVIATED TITLES, &c, 


|| Nov.14 
|| 4983 Wirth. Jaberg, 


Firearm 
| 4984 J.J. Delmar, London. | Mazufitonin carpet and other- 


4985 | E. Pierrepont, London. | 
Pa Hudders- | 


4986 


E. 


ooped, piled, or corded fabrics. 
Teeth brushes. 
Pickers em ployed in looms for weav 
ing. 





GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTSS. 
For Particulars, see Corresponding Numbers in Lists of 





Applications for Patents, 


L.—Announced November 11. 





























No. Name. No. | Name. No. Name. 
1881 1881 | 1881 
2898 | Grinnell. 8110 | Howorth. 3990 | Clark 
2946 | Woolff. 3380 | Thompson (Oriolle). 
3034 ~=Laws, (Pel). 
IL. — Announced November 15, 
| ag a a a ss 
No. | Name. No, Name. No. | Name. 
1881 | 1881 | 1881 | 
3837 Wetter 4152 | Lake 4236 | Haddan 
| (ardouin). (Hawley). | (Baudet), 
3853 | Chatwin and] 4156 | Longsdon 4240 | Armitage and 
| Shipway. (Krupp). } Gillott. 
3963 | Riddell and ] 4160 | Deering 4242 | Aror 
Wickens. | 4162 Olrick | (Fribourg). 
4062 | Thompson (Keen). 4244 | Abel (Spie/). 
|  (Bazé). 4164 | Douglas. 4246 | Walker 
4064 | Anderson, 4166 | Smedley. (Walker). 
4068 | Haddan 4170 | Farrow. 4257 | Wadsworth. 
(Gouchez et | 4174 | Brewer 4361 | Allen. 
Cie.) (Edison), 4489 | Imray (La 
4070 | Thompson 4176 | Gillespie, | Société 
(Gary). 4178 | Abel Anonyme 
4072 | Gatty. _(Estrade). des Produits 
4074 | Wanner. 4180 ting. Chimiques du 
4076 | Burr and 4182 | Tidcombe, Sud-Ouest). 
Scott. 4183 | Stone, 4557 | Hornby. 
4078 | Norris. 4184 | Lake 4559 | Newton. 
4082 | Shaw and |  (Perrachon)4 4561 | Kinnear. 
| Fletcher, 4188 | Hatton. 4565 | Farley and 
4086 | Atkinson. 4190 | Swift. Bond. 
4090 | Saunders. 4192 | Johnson 4567 | McCulloch, 
4092 | Howard and | (Archer), Holman, & 
Boustield. | 4194 | Durham. | _ Holman. 
4094 | Preston, 4196 | Lake (Reusch)} 4571 Brewer 
| Prestige, | 4198 | Lake (Heusch) | (Edison). 
| Preston, 4200 | Bottin. 4575 | Fox. 
De Rusett, | 4202 | Swan, 4577 | Jensen (De 
| _ & Fowler 4204 | Parsons, Montblanc & 
4096 | Nall 4207 | Barlow (De Gaulard). 
4098 | Ireland | Meriténs), 457 Newton(Colts’ 
4100 | Bonnevil'e 4208 | Meeson, Patent rire- 
| (Cornilliac).} 4210 | Pitt (Picte/). arms Manu- 
4104 | Struthers, 4212 | Spence. facturing 
| 4106 | Leeson, 4214 | Newton Co.) 
4108 | Davis. (Roussen), | 4581  Steil. 
4114 | Rainbow. 4216 | Leonard. 4583 | Scott and 
4118 | Absell. 4218 | Francis Campion. 
4120 | Thomson | (Wurtz 4585 Gye. 
|  (Lepainteur)} 4219 | Hill. 4587 | Dowling. 
4122 | Groth 4220 | Lake (May). | 4589 | Bénier and 
| (Praunegger)| 4222 | Henderson Lamart, 
4126 | Chapman | (Bablon), | 4595 | Chilling- 
4128 | Imray 4224 | Springmann worth. 
| (Deprez and (Berliner 4597 | De la Rue, 
| Carpentier), Maschinen- | 4599 | Cox 
4150 | Horne. bau-Actien-] 4601 | Savage. 
4132 | Allport and Geselischaft)| 4605 Tinker. Shen- 
| Hohings. 4226 | Hook. ton. Tinker, 
4134 | Elmslie. 4228 | Hughes, & Shenton. 
4138 | Davis and | 4230 | Hadcan 4607 Joel. 
| Des Forges. | (Galmiche- | 4613 | Hanson. 
4140 | Blamires., Narjoz). 4615 Dee. 
4144 | Maskelyne. ] 4232 | Haddan 4619 Portifex and 
4146 | Burt. (Etcheverry). Gunning. 
4148 | Skerrett. 


| 


| Metallic fasteners for securing to- || 


securing to such | al price, | 
size tickets, tags, & 
| Instrument for testing wine. 
Rifle shooting. 


| gether cloths, silks, &c., aud) 
} 
| 


Steam engines. 


Churns. 

| Steering apparatus for vessels, &. | 
(Complete specification), 

Appliances for securing boots, ana| 

for their removal from the feet. | 

| Compositors’ rules, and type and) 
| _ space holders. 

Embroidering machines, 


1) 
| 
| 
} 
1 
{| 
1] 
| 
| 
| 


| 
Hoppers, bins, or sylos, for storing || 
grain in granaries. | 

| 


| 
Marking key-grooves, applicable for 

fastening wheels, cranks, &c., 
| and tools therefor, 


| 
| 
| 





INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
COMPLETE SPECIFICATIONS. 


For Particulars, see Corresponding Numbers in Lists ay 


Applications for Patents. 
































No. Name. No. Name. No. Name. 
| 1881 1881 1881 
| 4887 | Edwards 4912 | Pitt 4914 | Pitt 
(De Souza). ; pase (Mallory). 
4888 | Richters, 4913 Pit 4946 Morris and 
4910 | Stead (Mallory). | Bennett. 
(Loomis). | 
| 
NOTICES TO PROCEED, 
1,—Z¥me for entering Opposition expires Friday, 
December 2, 1881. 
No. Name. No. | Name. No. | Name. 
| "| nen 
1881 1881 | 1881 
2458 | Banyard 2934 | Scott. 2968 | Brabyn, 
(Czettel), 2945 | Harding. z970 3ooth, 
2898 | Grinnell. 2946 | Wolff. 2974 | Cochrane, 
2927 | Simmons, 2951 | Adams. 2986 | Imray 
| | (Ader). 
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No Name. No. | Name. No Name. 
1881 1881 1881 
2994 Pool. 3022 | Lotz 3254 Lake (Brooks) 
3001 = Terrell | (Wilke), 3336 | Lloyd Wise 
(Chapleau & | 3025 | Andrew. (Guétat and 
Smith). 3027 | Woodward & Chavanne). 
3003 Furness and Woodward. 3376 Cottrell. 
Robertshaw.} 3039 | Newton 3390 | Neate. 
3004 Furness and (Gavioli). | 3567 | Blackman. 
Robertshaw.| 3042 | Dodman andj 3875 | Brown. 
3006 =McEwen and Kimberley.| 3897 | Hosmer. 
Spencer. 3054 | Denjoy. 3944 | Irish. 
3008 Lake 3055 | Scott. 4191 | Cox. 
(Menge). 3078 | Lake 4247 Jackson and 
3010 Gardner (Mitchell), Ballantyne 
(Roe), 3094 | Allison 4265 | Westmacott. 
3014 Smith. (Widmer), | 4437 | Lake (Bagnil 
3015 Lake (Gred). | 3118 Saunderson and Yule), 
W018 Haddan 3135 Morison andj 4451 | Brotherhood. 
( William). Norfolk, 4563  Haddan. 
(Miles) 
I1,—Time for entering Opposition expires Tuesday, 
December 6, 1881. 
No. Name. No. Name. No. | Name. 
1881 1881 1881 | 
2841 | Horrocks. 3513 | Lowe. 4178 | Abel 
3024 | Gubbins. 3654 | Mauser. | (Estrade) 
3028 Lake (Cohen). 3662 | Benson 4188 | Hatton. 
3034 ws. (Salisbury).] 4194 | Durham. 
3038 | Wiles. 3700 | Cooper. 4240 | Armitage and 
3044 McKenzie 3720 | Lake Gillott. 
(Grant). (Carmien). | 4313 | Stephens and 
3045 | Broadhead. 3766 | Cutler and |} Wilmer, 
3051 | Wilson. Chapman. | 4455 | Swan. 
3053 | Jacobson. 3813 | Benson 4509 | Hornsby, 
3066 | Robinson. (Fanchers). | Innocent, 
3068 | Auerbach, 3954 | Thomson, & Rutter, 
3079 | Cornforth & | 3959 | Jensen 4535 | Paulmann. 
| Burton. (Soxhlet). 4553 | Jensen 
3090 | Schreiber. 4039 | Newton ( Edison). 
3121 | Hart. (Cohn). 4597 | De la Rue. 
3181 | Glaser 4072 | Gatty. 4599 | Cox, 
| (Heine). 4086 | Atkinson. 4619 | Pontifex and 
3188 | Lake 4092 | Howard and Gunning. 
(Létrange), Bousfield. |] 4779 | Gladwin, 
3195 | Bucknall. 4156 | Longsdon 4912 | Pitt 
3211 | Lake (Krupp). } (Mallory). 
(Létrange), | 4170 | Farrow. 4913 | Pitt 
3247 | Reid and § 4174 | Brewer | (Mallory). 
Valentine, (Edison). 4914 } Pitt 
3309 | Lake (Cope- | (Afallory). 
| land) ! 
PATENTS SEALED, 
I.—Sealed Noveméer 11, 1881. 
No. Name. No. Name. No. Name. 
1881 1881 | 1881 
1957 | Weldon 2132 | Hurst 2342 | Firth, Firth, 
( Benker and] 2144 | Gedge and Firth. 
Lasne). (Farre). 2416 | Wolff 
2061 Fyfe. 2145 Lake (Jirgensen & 
2069 Pieper (Campbell) Lorenz). 
(Proell). 2149 | Shillington. | 2422 | Lake 
2070 Broadbridge. | 2166 | Peters. (Jacquet). 
2084 Scott 2177 | Blinkhorn & | 2658 | Roth. 
2087 Osborne Grosbert 2874 | Wolff 
2088 Baker. (Azmann). (Burmeister 
2095 Tweedale, 2214 | Denham and and Wains 
2096 =©Allen. Ellis. Maskin and 
2102 Leyshon. 2 Hookham. Skibsbyg- 
2103 «=Bastand. 2: Haddan geri). 
2108 Irlam. (Hansen). 2961 | Beechey. 
2109 = Lindley. Neil and 3007 | Thompson 
2111 Urquhartand Corbett. (Mower). 
Lindsay. 2294 Pope. 3037 | Gooddy. 
2118 Croissant andj] 2314 Allender. 3041 Murphy. 
Huré, 2324 | Palmer. 3050 | King and 
2121 «Lake (Root). | 2334 | Clark Little. 
2122 Dougilil (Garnier). 3139 | Lake (Requa 
2125 | Figge. & Lambert). 
I1.—Sealed November 15, 1881. 
No.| Name. Name. No. Name. 
1881 | 1881 
2123 | Williams. Fletcher. 2437 | Edmonds 
2131 | Engel (Kock) Wood. | (Mowbray). 
2137 | Southwood. Gent and 2442 | Corbett and 
2146 | Lake Ellery. Lochhead. 
| (Campbell). Bamlett. 2481 | Lake (Harris 
2171 | Stone. Pitt & Harris). 
2176 | Lake (Seegmiller | 2579 | Clark (At- 
| (Depoully 4 é@ Ransford) | wood and 
Drouz). 233 Overton. Driscoll). 
2208 | Davey and Field. 2815 Clark 
| Fabian. Carter. ( Tichenor). 
2209 | Ticehurst. 2360 | Walker. 2912 | Kingdon. 
2216 | Imray 2389 | Lake( Willms.j 3173 | Catterall and 
|  (Buckofzer) Lequin, & Birch, 
2221 | Bannister & | Le Gallois).] 3329 | Cooke. 
Bywater, 2405 | Beck 3406 | Walters. 
2222 | McMillan. (Dubreil). 3807 | Gillman and 
2223 | Kimberley, j Spencer. 





November 5, 


FINAL SPECIFICATIONS FILED. 
Yos. 1681, 1952, 1954, 1956, 1963, 1968, 1973, 
1974, 1978, 1979, 2075, 2080, all of the 


1881, N 


year 1881. 
1981, 1982, 1991, 1996, 1998, all of the 


year 1881 


2020, 2024, 2038, 2056, all of the year 


year 1881. 


2000, 2003, 2005, 2006, 2008, 2014, 2025, 
2033, 2035, 2043, all of the year 1881. 

2026, 2027, 2028, 2041. 2036, 2039, 2040, 
2041, 2063, 2086, 2091, 2129, all of the 


1881. 


2050, 2051, 2054, 2055, 2060, 2069, 2070, 





» 


2072 
27: 








2087, 2093, 2105, 2121, 2256,2258, 
li of the year 188, 





PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50’, HAS BEEN PAID AND REGISTERED. 




















‘ 
No, Name. No. Name. No. Name. 
1878 1878 1878 | 
4513 | Archer. 4728 | Greathead 4838 Tangye. 
(Hayes), & Martin- | 5306 Edison. 
4543 Lake (Jeffrey | dale. 21 =Longsdon 
& Schlacks).| 4549 | Hollway. (Krupp). 
4864 | Barnsby. 4582 | Massey. 4577 Mallary, 
4527 Clark, Stand-{ 4770 | Henderson. 4581 Webb 
field, and 5042 | ng. (Rigout;, 
Bolton. 4590 | Muirhead 4585 Haddan 
4534 | Porteous. (Muirhead, (Lugo). 
4556 | Rushton and Briggs, & 4604 Whitaker 
Albinson. Winter). 4618 Biaikley, 
4594 Fairweather. | 4606 Wilson 4636 © Belmer. 
4655 | Nelson and (Kwaysser | 4658 Edmonds 
Johnson. & Husak), (Allemand 
4676 | Abel 4683 | Lake (Loud). & Fleury), 
(Langen). 4807 | De Podewils.] 4726 Griess, 
Silman. 


4765 


PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
DUTY OF 10¢é. HAS BEEN PAID AND REGISTERED. 

















No, Name, No. Name. No. Name. 
874 | 1874 1874 
3852 | Clark (La 3988 Walker 3934 Gray (Cahue 
|  Societé 4142 Plimpton. & Soulages) 
| Civile et 3917 += Preston, 3950 Garton. 
| Particu- Prestige, 3992 ©Batten, 
liere des Preston, & | 3909 O'Sullivan & 
Brevets de Fowler. Valentin. 
Susini). 4020 = Clifford. 








PATENTS WHICH HAVE BECOME VOID. 
1.—Through Non-Payment of the Third Year's Stamp Duty of 501, 















































i 
No Name. No. Name, No. Name, 
1878 1878 1878 
4370 | Hollway. 4418 Gregory. 4433 Justice 
4371 | Hollway. 4419 Berly (Grimshar), 
4372 | Tee, Bossiére), | 4434 De Zuccato. 
4375 | Moon. 4420 Copley. 4434 Marshal). 
4380 | Hunter, 4422 Poulter 4437 Squintani. 
4381 | Wirth (McNary). | 4439 Peacock 
|  (Escherich).| 4423 Johnson 4442 Money. 
4382 | Johnson (Breton- 4443 Von Naw- 
( Vautherin). nicre). rocki 
4383 | Gray. 4424 Price (Thorn). 
4384 | Walsh. ( Heurtebise)| 4445 | Clark 
4387 | Chouteau 4427) Clark (Bliss) (Bliss). 
(Brazelle). | 4429 Henderson, 4452 Thomas 
4392 | Aldis, 4430 Johnson 4454 Mewburn 
4394 | Duncan. (Soctété (Post). 
4397 | Taylor. Autri- 4456 Higgins, 
4401 | Bianford. chienne 4457 Glossop. 
4402 | Spitta. IR, P. des | 4458 | Pratt, 
4408 | Wilson. Chemins de | 4466 | Stewart. 
4409 | Henley and Fer de 4472 Marshall. 
Henley. V Etat). 4475 Walton. 
4410 | Sindon and | 4432 Gedge 4478 Staaley, 
Russell. (Domercq). 
4411 | Salwey. 
Il.—Through Non- Payment of the Seventh Year's Stamp 
Duty of 100i. 
No. Name. No Name. No. Name, 
1874 | 187 1874 
3760 | Taylor and | 3782 Newton 3798 Wilson and 
Farley, (Stockwell, Battersby. 
3762 | Guthrie, Merril/, and 3803 ©=Gedge 
3767 | Simpson. Megill). Sohmitz). 
3769 | Johnson, 3784 | Valle. Labrousse. 
3778 | Turton, 3787 | Hughes, Yeo, 
Jolley, and | 3790 | Lake (Bate), ; Morley. 
| Birchall. 3826 | Colley. 
| 








NOTICE OF APPLICATION Sees OF LETTERS 
J.D, Brunton, Kentish Town. No. 302 of 1868. Apparatus for 

cutting, dressing, planing, turning, and shaping stone. Any person 

desirous of being heard in opposition to the said petition must 


enter a caveat to that effect in the Privy Council Office on or 
before the said 10th day of December next. 


NOTICE OF APPLICATION FOR LEAVE TO FILE DISCLAIMER 
AND MEMORANDUM OF ALTERATION. 


Haddan. (Brush, Cleveland, Ohio, U.S.A.) Apparatus for the 
generation and application of electricity for lighting, plating, and 
other purposes. Any person intending to oppose such application 
must leave notice thereof at the office of the Attorney-General, 
New Court, Temple, E.C., on or before November 21, 1881. 


ABSTRACTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING NOVEMBER 12, 1881. 


Abstracts marked with a * relate to applications not proceeded 
with. The number of Views given in the Specification Drawings 
ts stated in each case after the price; where none are mentioned 
the Specification is not Illustrated, 

Where Inventions are communicated from abroad, the Names &c., of the 
Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, Chancery- 

lane, B.C, either personally, or by letter, enclosing amount of price 

and postage, and addressed to Mx. H. READER LACK. 


1880, 
2923. Ordnanceand Firearms, and Ammunition 
for Same: Lieutenant-Colonel W. Hope and R. 8. 
Ripley, London. [ls. 2d. 9 Figs.)—* These improvements 
are made in the attempt to produce an ideally perfect ballistic 
weapon of war;” a gun, according to this invention, weighing 





= being superior to a 38-ton gun of the Woolwich pattern, 
The essential feature consists in preventing “ dangerous waves of 





(Nov. 18, 1881. 


pressure” in cannons by converting the entire charge into gas bya 
method of simultaneous and complete ignition. This is effected 
by the use of a peculiar cartridge (Figs. 1 and 2), along the whole 
length of which runs a perforated central tube a. supplied at its 
rear end with a suitable igniting arrangement, and filled with 
quick - burning powder which will send flames through the 
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sean a 
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apertures of the tube into the various kinds of powders ranged 
around it. The total length of the powder cartridge should be 
fifteen calibres, and of the projectile five calibres. The rear of the 
barrel is closed by a swing breech-block b hinged by a double 
T-piece ¢ from a projection d. It may be made to swing either 
upwards, downwards, or sideways, as may be preferred, Fig. 3 
shows a shrapnel shell cast in one piece, with a partition, and gives 
the general form and proportions adopted by the patentees, who 
also refer to a previous Patent 1421 of 1879 for a description of the 
method of casting these guns by rotating the mould at a high 
velocity while the metal is setting. The specification, which is 
very long, further treats of loading, rifling, boring, lubricating, 
ejecting, igniting, &c.; and points out the difference between the 
= gun and the “now abandoned Woolwich type.” (July 15 
850), 


1881, 
82.* Apparatus for Producing Revolving Motion 
and Motive Power: W. Jones, Manchester. [2./.)—A 
number of jointed arms give a greater preponderance to the 
descending side of a revolving wheel. (January 7, 1881) 


1365. Looms: E. Smethurst, Manchester. [2 }— 
Is for improvement on the loom for weaving loongees described in 
Specification 1027 of 1880 by E, Smethurst. (Void, the patentee 
having neglected to file a specification. March 28, 1881). 


1452. Money Tills: T. E. Boyce, London. [éd. 
6 Figs.}—The coins are dropped on to a band that travels under a 
glass plate. (April 2, 1881). 


1464.* Auperetus for Preserving Animal and 
Vegetable Substances and Liquids : H. A. Bonne- 
ville, . (A, Robert, Paris). (6d. 5 Figs.}—Consists in 
attaching to the lids of saucepans, &c., and to the spigots of beer 
and wine barrels, an air filter of cotton wool to prevent the entrance 
of organic germs. (April 4, 1881). 


1478, Treating Woven Fabrics: W. Mather, 
Salford. (2d)—Is for treating fabrics in the operations of 
bleaching, &c., so that they shall remain at full breadth during the 
process without undue tension. The apparatus, which may be 
used in combination with the open washing machine of Patent 
4176 of 1878, consists in part of a U-shaped annular compartment 
through which the cloth is passed in reverse direction to the 
current of liquor. (Void, the patentee having neglected to file a speci- 
Jication). April 5, 1881). 


1489. Machinery for the Purification of Mid- 
dlings in Manufacture of Flour, &c.: A. Crabtree 
and J. Jackson, Bolton, Lanc. [8/ 3 Fiys.)—The 
improvements consist in constructing an air passage on each side 
of the fan. The machine is divided into separate compartments 
by means of partitions A, and each compartment is provided with 
afan Binacase C, which extends across the machine so as to 
draw the dust equally from the surface of the vibrating tray D. 


Around the fan at each end is a hollow E into which any light 
middiings which may have been carried to the fan, may fall and 
find their way through the pipe F to the creeper G. The sections 
of the sieve are secured to the vibrating frame by thumbscrews 
which pass through the edges of the sieve into nuts. The brushes 
HH are carried backwards and forwards in contact with the 
—— of the sieve by right and left-handed screws. (April 5, 
1). 
1492. Looms: H.A Foster, Queensbury, Yorks. 
(8d. 14 Figs.]— Relates to looms employed for weaving figures or 
designs upon the surface of the piece after the manner of em- 
broidery. In swivel looms, on the rack carrying the shuttles, 
there are employed safety guards, which when the rack is lowered 
depress any warp ends improperly shedded ; 2 is the shuttle and 3 
the guard, The raising and lowering of the rack and embroidery 








shuttles is by means of a cam 4, operating levers 5, 6, und con- 
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necting rod 7, which at the same time impart a partial rotation to 
a cross shaft 8 that carries the rack and guard. The embroidery 
shuttles are worked by means of the scroll 10, cross arm 13, and 

















EE 


ends 14. The picking motion is controlled from the Jacquard, so 
that the ordinary and embroidery shuttles are never in operation 
together. (April 5, 1881), 


1496. Apparatus for Preventing “ Racing” in 
Marine Engines : T. Mudd, Hartlepool. [l(d. vu 
Figs.)—Uses a suspended weight free to move in a direction fore 
and aft of the ship, and a fixed steam cylinder, the motion of the 
weight in relation to the ship, due to the action of the sea, actuat- 
ing the steam valve of the cylinder to produce such a motion of the 
piston as will control the working of the main engines by moving 
their steam or exhaust valves, or their link metion and slide 
valves,&c. Theinvention includes mechanism to cause the weight 
to properly control the said steam valve, also “kicking gear” for 
automatically disconnecting and reconnecting the weight with the 
valve, &c. Sometimes the steam cylinder is dispensed with, the 
motion of the weight being transmitted directly to the valves of 
the main engines. (April 6, 1881), 


1497. Machinery for Lig ag awe, or 
Gumming Sheets of Paper, &c.: W. Ss. Raw 
ciiffe, Liverpool. [é/. 3 Figs.|—The sheets ae gp RR. on 
toa cylinder and are coated by an elastic roller running in gum or 
varnish. The surface is dried by being brushed over with ether. 
(April 6, 1881). 


1504.* Machinery for Working and Splitting 
Wood; J. Hardinge, Kensington. (2¢.)—Consists in an 
arrangement for setting the tenoning, mitring, or mortising tool 
to any required angle, and in a special form of tool for splitting 
firewood. (April 6, 1881). 


1513. Vessels to Carry Grain in Bulk: J. Taylor, 
London. [td. 6 Figs.)}—The vessel is divided by two longi- 
tudinal bulkheads, and, unless arranged for carrying cattle, has a 
long narrow hatchway. The cargo is discharged by elevators. 
(April 6, 1881). 


1521. Shuttles for Weaving, &c.: J. Lomax and 
R. Dawson, Over Darwen: [(d. 4 Figs.]—The tip of the 
shuttle has a hollow divided shank, terminating in a cutting edge, 
by which it makes a way for itself into the wood, which apparently 
is not bored for its reception. The shuttle tongue is twisted like 
an auger or American drill to retain the cop. (April 7, 1881). 


1522 ~ ae for Trimming the Soles of 
Boots andShoes: W.R.Lake, London. (J. . Knowl- 
ton, Boston, U.S.A.) [6d. 4 Figs.)}—Comprises improved mecha- 
nism whereby the jack which holds the boot or shoe, while the 
sole edge is being trimmed, and the tool which holds the trim- 
ming knife, are so controlled and actuated as to enable the edge of 
the sole to be retrimmed with ease and rapidity. (April 7, 1881). 


1530. Manufacture of Cement, &c.: J. C. F, 
Smith, Northfleet, Kent. [td 4 Figs.]—Refers to Patent 
1583 of 1872, and is to effect the thorough drying of the slip or 
slurry by the time the dry slip in the kiln has been converted into 
burnt clinkers without the use of additional fuel by placing within 
the drying chamber deflectors so arranged as to compel the heated 
gases to traverse the drying chamber in ciose contact with the 
slip. (April 7, 1881). 

1534. Money Tills with Appliances for Check- 
ing Receipt of Cash: F. Hawkins, Stratford, Essex. 


(6d. 5 Figs.)—Consists mainly of an apparatus in which are slots 


through which the coin received in payment is permitted to fall, 
and in falling to come in contact with studs adjusted to its size, 
and to establish electrical communication with a bell. Provision 


is made for giving change when needed. (April 7, 1$81). 

1543. Electric Lamps: St. G. Lane Fox, London. 
(6d. 1 Fig.J)—1\he illustration is a vertical section of a lamp accord. 
ing to this invention, ais the flask, 6b mercury tubes with 
eulargements 6' b' to facilitate the escape of air when the mercury 
is poured in, dis cottun wool, ¢e plaster-of-paris, 1/ conducting wires, 





9q platinum wires fused into the bottoms nn of the tubes b, and 

extending into the mercury, rr blocks of plumbago or carbon 

drilled with holes to receive the wires g and the ends of the bridge, 

ee in each case being made with Indian ink. 
1 


(April 





1544. y atus for Drying Coffee: J. Walter, 
London. . C. da Cunha and Co., Rio Janeiro). (8d, 7 Figs.J— 
The berries, rhe still “in the cherry,” are dried in a partial 
vacuum in a steam-heated vessel, (April 8, 1881). 


1547. Manufacture and Refining of Artificial 
Butter: E. G. Brewer, London. (JL. Q. Brin, Paris). 
(8d. 5 Figs.}—According to this invention animal fat is worked up 
by blades and delivered to a steam-heated vessel where it is washed 
with water to separate the membranes. After this process it is 
kept at a temperature of 87 deg. Fabr. for some hours to granulate 
before being pressed and churned with milk, No chemicals are 
employed in the manufacture. (April 8, 1881). 


1555. Treating and Pre g Bituminous 
Substances: J. G. Tongue, don. (H. Randhahn, 
W ‘aldau, Prussia), (6d. 16 Figs.}—Relates to hardening and pre- 
paring bituminous substances for use as pipes, bricks, tiles, &., 
by heating them with the addition of carbon. (April 9, 1881). 


1560. Apparatus for Distributing Liquid in the 
Form of Spray: W. Wells, Earlswood. [éd. 2 Figs.) 
—A pair of bellows, worked by handles, forces a blast of air 
through a nozzle connected to a supply of fluid, which is thus 
drawn out and projected in the form of spray. (April 9, 1881). 


1563.* Velocipedes, &c.: J. C. Garrood, Faken- 
ham. [6d. 23 Figs.)}—Describes (1) a bicycle that can be driven 
both by hand and fvuot, and (2) a safety or “raked” bicycle. 
(April 11, 1881). 


1564. Treating and Purifying Sewage, &c.: R. 
wild, Littleborough, and H. Ledger, Leek. [6d 
5 Figs.}—The sewage is agitated in a chamber with a solution of | 
alumina ferric cake, and soap water, and is then allowed to | 
deposit its solid constituents. In cobnexion with the settling 
compartment is a revolving screen over which an endless wire- 
work band passes, so as to separate the sludge and carry it for- 
ward. The liquid is filtered in a filter of peculiar construction, 
and the sludge, when mixed with hydrochloric acid, * dries of 
— and is then found to constitute a good fuel. (April 11, 
881). 


1565.* Tobacco Pipes: J. Trieb, London. (5. 
Notton, St. Claude, France). (2d }—A reservoir is provided to receive 
the tobacco juice, (April 11, 1881). 


1566.* Clip for Securing Slates or Tiles on Roofs: 
~J. A on, London. (/. J. &. Celier, Nevers, France): 
(2d.J—The clip, Which is of metal, is composed of two parallel 
branches of unequal length which clasp the purlin. The slates 
may be removed by sliding them upwards. (April 11, 1881), 


1567. Regulating Apparatus for Air Refrigerat- 
ing Machines: T. B. Lightfoot, veptford. (2d.)—The 
degree to which the air is expanded is regulated by a thermo- 
metric appliance situated in the cooling water, so that the final 
temperature of the air is constant. (Void, the patentee having neg- 
lected to file a specification. April 11, 1881), 


1568.* Manufacture for Production i, - Malt 
of a Beverage Resembling Coffee: G. W. Kincaid, 
_— (24.]—The malt is roasted and ground. (April 11, 


pe Fitting Shifting Boards in Ships or Vessels 
for Carrying Grain Cargo in Bulk : M. g,and 
J. Pattison, Hartlepool. § (2d¢.)—Longitudinal shifting 


be let down when required, (April 11, 1881). 


1570. Treating House and Market Refuse and 
Sewage Matter, ry % rendering the same Avail- 
able for Manure: R. Pease and J. Lupton, Brad- 
ford, Yorks. (8d. nT Figs.)—Relates (1) to improvements of 


ing their contents and market refuse; (3) to apparatus for break- 
ing up refuse; (4) to a furnace to be employed in destroying 
refuse and decomposing noxious gases from decaying matters, 
(April 11, 1881). 


1571.* Carding Engines: W.H. Oates, W. Jameson, 
and B. Leonard, Blackburn. ([(2¢.)—A comb is fixeu 
between the feed and licker-in rollers to catch the husk beaten 
out of the fibre by the rotary action of the feed rolier, (April 11, 
1881). 


1572.* ar 
Brierley. Halifax, (/. Coutris, Vienna). 
combined in one holder. (April 11, 1881). 


1573.* Disengaging or Slipping Contrivance: 
B. J. Grimes, London. (2¢.j—Comprises a slip link that can 
be locked or unlocked as required, (April 11,1881). 


1575. Railway Brakes: G. W. von Nawrocki, 
Berlin. (4. Lippmann, Zwickau, Germany), (6d. 5 Figs,j— 
Relates to the use of wheels, with UY or VY rims, kept normally 
from the rails by springs, and whose rims, when the wheels are 
depressed by levers or otherwise, embrace the heads of the rails 
and so create friction to‘* brake” the vehicle. (April 11, 1881), 


1576. Indicating Apparatus or Slide Bolt for 
Docrs ot Water-Closets, &c.: W. E. Gedge, Lon- 
don. (J. Francois, Lyons, France). (6d, 3 Figs.j—When the bolt 
is shot a tablet bearing the word “ somebody” is exposed at a 
glazed aperture. (April 11, 1881). 

1577.* Electric Telegraphs, &c.: J. Hopkinson 
and A. Muirhead, Westminster. (2d¢.)—Relates to the 
use of dynamo machines,in combination with secondary batteries, 
for telegraphic purposes, (April 11,1831), 


1578.* Apparatus for Feeding Wool and other 
Fibres 3 Scribbling and Carding Machinery: 
J. and A. Leadbeater, Morley, Leeds. (2d.J—The 
fibre is scattered on a creeper by a revolving spiked e .. anda 
fan. (April 11, 1881). 

1579.* Churns: W.H., and T. Atkinson, Halifax. 
(2d.]—The beaters and the churn both revolve in the same direc- 
tion, but at different speeds. (April 11, 1881). 


1580. Apparatus for Wetting the Gummed Flap 
of Envelopes: F.H. F. Engel, Hamburg. (24. Arms- 
berg, Hamburg). (6d. 7 Figs.)—The flaps are pressed on to the 
surfaces of two wet wicks laid at a suitable angle to each other. 
(April 11, 1881). 

1581. Thrashing Machines: R. Creed, Cloyne, 
Cork. [4d. 1 /ig.j—The head of the grain is cut off by a cir- 
cular saw and fed to the machine, while the straw is passed 
directly to the straw rick. (April 11, 1881). 


1582. Swifts or Apparatus for Holding Yarn or 
Thread whilst being Unwound: W. Graham, Monk 
Bretton, Yorks. [2d.)—The yarn is held by three adjustable 
studs rising from the arms of a horizontal wheel. (Void, the 
patentee having neglected to file a specification. April 11, 1881). 


1583. Sewing Machines: J. H. Johnson, London. 
(C,H, Willcox, New York, and J. E, A, Gibbs, Steele's Tavern, Virginia, 
U.S.A.) [ls. 37 Figs..—Is for improvements in machines which 
produce a lock-stitch by means of a rotary hook carrying the loop 


Combined Comb and Hair Brush: W. 
(24.]—The two are 





cf an upper thread, around the mass of a lower thread in a com- 


boards are hinged to the underside of the deck beams, and can ' 


privies and ash-pits; (2) to apparatus for screening and assort- | 





paratively stationary bobbin case. The specification is long and 
contains forty-nine claims, (April 12, 1881). 


1584. venting: Ores and Substances Contain- 
ing Antimony: J. Hargraves and T. binson, 
Widnes. [(4¢.)—The antimony is dissolved int hot hydrochloric 
acid, and the sulphur present in the form of sulphide of antimony 
is liberated as sulphuretted hydrogen. The solution is neutralised 
with lime and the antimony precipitated by iron or zinc. The 
sulphuretted hydrogen is treated for the recovery of the hydro- 
chloric acid and chloride of antimony. (April 12, 1881). 


1585. Apparatus for the Manufacture of Gas: 
Somerville, Denmark Park, Surrey, (8d. 10 Figs.)— 
Tne door of the retort is made with a tapered projection which 
fits into the mouth of the retort like a valve into its seat and makes 
a joint without luting. It is fastened by a crossbar and a wedge. 
The dip pipe in the hydraulic main ends in an elbow which is 
turned down into the liquid when the retort door is opened and is 
raised when the dooris shut. (April 12, 1881). 


1587. Manufacture of Mineral Oil and Am 
monia, &c.: W. Young, Lasswade, N.B. [ls. 11 Figs.} 
—Relates (1) toeffecting the destructive distillation of shale and 
other similar substances at two temperatures, viz., first at a low 
equal temperature for the production of mineral oil; and, secondly, 
at a considerably higher temperature for the’ production of 
ammonia, either im two separate retorts, or inone very long retort 
(¥ig.1). (2) To subjecting oils containing impurities to the action 
| of caustic soda, lime, or soda-lime, whilst the said oils are in the 
| hot or vaporous state. (3) Toa process and apparatus for sub- 
jecting the oils to the action of acids and alkalies in such a manuer 
that the pure acids and alkalies are used to treat the nearly 
| pure oil, and the partially spent acids and alkalies the impure 
oils, (4) To the economical separation of the ammonia from 
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ammoniacal liquor by causing the steam which has been 
used to eliminate the ammonia from the liquor and to convey 
the ammonia to the saturating vessel to be used over and 
over again for a like purpose. (5) To a method of treating 
ammoniacal liquor for obtaining ammonia for use in the 
purification of coal gas. Inthe illustration two forms of retorts 
are shown; the method of operating the left hand one is as follows, 
The upper part is charged with shale and the distillation proceeds 
to completion. The valve dis then withdrawn and the coked shale 
dropped into the part A‘, and fresh charge introduced into A. 
Steam is admitted to the lower retort by a pipe, and passes 
through the shale ; the hydrogen combines with the nitrogen to form 
ammonia, and the oxygen forms carbonic acid and carbonic oxide. 
The mixed gases pass out with the oil vapour at d to the condenser 
where they are suitably treated. (April 12, 1881). 











1589.* Aqpeeetes for Purifying and Sifting 
Grain: H. J. Haddan, London. (£. Dronet, Birtouta, 
Algeria). (2d )}—Comprises various arrangements of vibrating 


sieves, but in the absence of drawings the arrangement cannot be 
well understood. (April 12, 1881). 


1590. Pipe Joints: T. Lloyd, Winchester. [id. 
2 Figs.)—When sheet metal pipes are to be connected, one end, 
which is plain, is inserted in an annular socket formed on the 
other by attaching a short cylinder to the outside. (April 12, 
| 1881). 


1591. Manufacture of Laminated Springs for 
Locomotive Engines, &c.: J. . Spencer, New- 
| burn, Northumberland. [6d 9 Figs.j)—Claims the con- 
struction of laminated springs from one or more steel plates 





formed with corrugations adapted to fit one into another as shown 
in the drawiug, which is a cross section of such a plate. (April 12, 
1881), 

1592. Indicatorsfor Steam Engines: A. Buden- 
berg, Manchester. (C. /. Budenberg and B. A. Schaeffer, 
Buchau, Magdeburg). (2d]—The indicator has duplicate pistons, 
cylinders, and springs, and is connected to both ends of the 
cylinder, so as to produce a figure that shall show the amount 
of work done in a complete double stroke. (April 12, 1881). 


1593. Injectors: A. Budenberg, Manchester 
(C. F, Budenberg and B. A. Schaeffer, Buckau, Magdeburg), (6d. 
3 Figs. }—To enable the injector to force hot water, the water 
inlet is divided for the whole ora part of its length by one or more 
partitions, Within the condensation chamber one or more 
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additional nozzles are inserted in such a manner that the con- 
densation chamber is divided by the flanges of the nozzles into as 
many smaller chambers as there are passagesin the water inlet. 
April 12, 1881). 

1594.* Bicycles, &c.: R.O.Rowland. Manchester. 
2¢.J—Drives through spur gearing. (April 12, 1581). 


1595. Portable or Movable Railways: E. Leahy, 
Kensington. (6d. 4 Figs.J—ihe rail is an elastic closed 
figure of steel bands or laminations. One rail serves for the two 
wheels at each side of the vehicle, the wheels being provided with 
suitable grooves to run upon it, (April 12, 1881). 


1596. Electric Lamps: A. W. L. Reddie, London. 
(1, Sediacret and F. Winklill, Leoben, Austria). (6d. 16 Figs.)— 
Relates to the feed of the electrodes in that class of lamps in 
which the electrode holders are supported on fluid in closed vessels 
communicating with each other at their lower parts. The regula- 
tion may be effected by the direct action of a centrifugal governor 
driven by the engine, or by an electro-magnet or solenoid. In the 
former case the arrangement is based on the fact that as the 
resistance of the arc increases so does the speed of the engine, and 
vice versa, A lamp on this principle is shown in Figs. 3 and 4, in 
which each of the electrodes is carried by a piston 3 or 4. In the 
base of the apparatus and between the two cylinders is a socket a 
with a brass plug 0, the two being provided with ports 2 n! and ¢ cl. 
The plug is operated by a disc g and a lever connected to the sleeve 
of a centrifugal governor. As soon as the engine is set in motion 
the dise g will be caused to turn on its axis by the rod, and with 
it the plug will move, carrying the opening c gradually past the 
corresponding opening n of the box a until it has closed the same, 
and thereupon the communication of the two cylinders on the 
side next the positive pole is cut off, the hollow plug 6 being, 
however, during its further rotation still in communication 
with the negative cylinder 2 through the large opening c’ and 







































































the passage n!. As the rotation continues wings on the plug 
sliding upwards on correspondingly inclined surfaces on the 
case will lift the plug (Fig. 3). The rising of the plug causes 
the negative electrode to falltoa corresponding extent, whereby 
the voltaic arc will beformed. When the velocity of the engine, 
in consequence of the consumption of the carbon points, reaches 
such a degree that the small slot of the plug between c and c' comes 
in front of the passage n, and thereby re-establishes communication 
between the two cylinders 1 and 2, then the carbon points will 
approach each other until the rotation of the engine becomes 
slower, and the plug is moved to break the communication. A 
further set of inclines is provided to come into action if the 
carbons break and a very rapid feed is required. Figs.1 and 2 
illustrate a lamp governed by an electro-magnet with an armature 
having a small range of motion balanced bya short spring acting 
through along lever. As soon as a sufficiently powerful current 
passes through the coil of the electro-magnet and the carbons 
(then in contact), the piston 6, by means of the link 13, will be 
drawn backwards, and the boles 11 of the cock will be closed, 
while the space 8 at the rear of the piston will be increased, causing 
the negative carbon to fall and produce thearc. As the current 
decreases the piston returns, establishing communication between 
the two cylinders through the port 11. the groove 12. and the pipe 
below. When several lamps are used in series the electro-magnet 
is replaced by differential solenoids. (April 12, 1881). 


1597. Gas Burners, &c.: H. H. Doty, London. [6d. 
8 Figs.)—In the centre of an argand burner or triplex lamp the 
inventor places a vertical rod carrying three horizontal discs, 
which deflect the air and bend the flame into a tulip-like shape. 


1598. Horseshoes: G.W. von Nawrocki, Berlin. 
(A, Finze, Knittenfeld, Stiermark, Austria), (4d. 4 Figs.j}—The toe- 
piece is formed of two screws placed close together and prevented 
from turning by a split pin between them, (April 12, 1881). 


1600. Tanning, &c.: C. Michel, C. Kollen, and 
G. Hertzog, Reims, France. [(d. 2 Figs.}—Claims (1) a 
process for tanning hides by subjecting them to agitation within a 
revolving drum in presence of tanning liquid which is made to 
circulate through the drum and external apparatus so that while 
the tanning proceeds the strength and quality of the liquid can be 
maintained or varied to suit the different stages of the process and 
its temperature can be regulated. (2) A combination of pumps, 
pipes, vessels, and cooling and heating appliances with a revolving 
drum for the above-described process. (April 12, 1881). 


1601. Railway Brakes: C. Fairholme, London. 
(W. Bandel, Berlin). [6d. 13 Figs.])—Relates to“ Heberlein™ brakes, 
in which the brakes are worked by the winding and unwind- 
ing of a chain on a barrel driven by the frictional contact of a 
drum on a running axle with another drum on a lever frame, 
that can be moved into or out of contact with the axle drum. 
To render such brakes capable of being used in conjunction with 
pneumatic brakes on the same train there is arranged under 
each carriage fitted with the Heberlein brake a cylinder which can 
be connected with the air pipe, and whose piston through suitable 
levers operates the lever frame to throw the Heberlsin brake in and 
out of operation in unison with the pneumatic brakes. To prevent 
the convolutions of the chain on the barrel above mentioned from 
ov: rriding each other the chain is made with its links arranged 
not symmetrically on each side of a central line, but step by step 
toward one hand, To reduce friction of the cord that operates the 
brakes two pulleys on each carriage are arranged to serve for the 
three hitherto required, (April 12, 1881). 


1602. Photographic Objectives: H. A. Steinheil, 
Munich, Bavaria. [6d 2 figs.)}—Describes the construction 
of anti-planatic objectives, consisting of two combinations, each of 
which has very considerable but opposite errors, and which have 
at the same time very unequal focal lengths, so that the one part 
has the shorter focal length than the entire combination “ which 
correctly fulfils the conditions for affording perfect images.” 
(April 12, 1881). 


1603. Speed and Pressure Recording Gauges: 
M. B. Edson, Brooklyn,U S.A. [6d 2 Figs.)}—Combines 
with indicating and recording mechanism of usual character, 
devices to which rotary motion is imparted by connexions 
between the same and the machinery, the devices being provided 
with weights fitted for centrifugal motion and connected with the 
actuating rod of the indicating mechanism whereby the indicating 
hand and recording pencil are moved in unison with the centri- 
fugal motion of the weights. (April 12, 1881). 


1605. Extracting the Oxides and Carbonates 
of Zine and Copper from Ores: A. M. Clark, Lon- 
don. (Ll. L.C. Krafft and J. E. Schischkar, Paris). (4d.}—The ore 
is reduced to powder and treated with liquor of ammonia, which 
dissolves the carbonates and oxides of copper and zinc. When 
the solution is complete the liquid is decanted and the ammonia 
separated by distillation, after which the magma is calcined to 
obtain pure oxide of zine or of copper. (April 12, 1881). 


1607. Manufacture of Gas for Lighting and 
Heating: A. Alcock, Sheffield. [(2¢.}—Hydrocarbon oil is 
passed through a furnace by which it is decomposed and forms a 
permanent gas which may be purifled and stored in a gasometer 
(April 13, 1881). 


1608. Apparatus for Sifting and Purifying Flour, 
&c.: R.W.Dobing, Durham. [(¢ 2 Figs.)—he flour is 
fed on to a vibrating sieve, A fan above draws off the light matter, 
while another below carries away the fine flour. (April 13, 1881). 


1613. Electric Signalling and Tell-Tale Appa- 
ratus for Watchmen, &c.: W Lake. London. 
(1. T, Campbell, Boston, U.S.A.) (8d. 17 Figs.]—The objects of the 
invention are (1) to cause an alarm at any desired place in case of 
a failure of the watchman to do his duty; (2) to ottain a perma 
nent record to indicate the time of the failure; (3) to permit the 
watchman to operate the distant signals independently of the 
ordinary working; (4) to distinguish between the usual and 
unusual sounds ; (5) to automatically set the apparatus when the 
man goes off duty. (April 13, 1881). 


1614. Roller Mills for Grinding Corn, &c.: W. 
Lloyd Wise, Westminster. (Sect Brothers, Dresden) 
{6d. 9 Figs.)—Has reference to the employment of an endless 
chain for driving such rollers, and to means for simultaneously 
slackening the said chain and removing one roller from the other. 
Also to methods of arranging reciprocating fingers in the hopper 
to prevent obstruction. The large roller d receives motion from a 








pulley and transmits it by a chain to the small roller fas shown. 
‘this chain passes over a tightening wheel s? running loosely on 
the pin of a crank connected to the shaft by which the rollers are 
moved nearer together or farther apart. When the shaft is turned 
the tension of the chain is adjusted to the new position of the 
rollers. The specification also illustrates a mill with four rollers. 
(April 13, 1881). 

1615. Sewing Machines: J.G. W. Wilson, London. 
(A, M. Leslie, Chicago and the Teller Manufacturing Company, Cleve- 
land, U.S.A.) {(10d. 30 Figs.}—Is to embody the rotary shuttle prin- 
ciple in a sewing machine with the qualities of noiselessness, light 
running, perfection of stitch, and ease of manipulation. The speci- 
fication contains ten pages of description, three sheets of drawings, 





April 12, 1881). 


and twenty claims. (April 13, 1881). 


1616. Sash Bars: F. A. Lawrance, Stevenage 
Herts. [id. 6 Figs,|—The sash-bar, which holds the glass with- 
out the use of putty, is of sheet metal, resemliug in cross section a 
double fluke anchor, (April 13, 1881). 


1617. Sewing Machines: F. Heyrich and F. Quen 
stedt, Berlin. (Actiengeselischaft torm T'rister und Rossmann, 
Berlin), (6d. 6 Figs.)—Is a special device for automatically dis- 
engaging the bobbin when it is reeled, and comprises a special 
arrangement of “ Curter's valve” and guide frame for facilitating 
the introduction of the thread. (April 13, 1881). 


1618. Latches and Locks: G. E. Wilson, Leeds. 
(6d. 4 Figs.)—The lock is so arranged that pressure against one 
knob or tension in the other serves to withdraw the latch, 
which is not again protruded until the door is shut. (April 13, 
1881). 

1619. Gas Lamps, &c.: W. J. Brewer, Bombay. 
[6d, 10 Figs.)—Refers to Patent 2617 of 1880 and claims a combi 
nation of inverted truncated cone reflectors (the light situate near 
the apex), the sides of which, both inner and outer, are or may be 
bright with an upper series of reflectors of similar form, an 
adjustable curtain and side reflectors, and one or more pairs of 
reflectors curved or straight, and fixed or hinged at either the 
lamps, or outer ends or at both ends, (April 13, 1881), 


1620. Fusible Plugs for Steam Generators: H. 
Adams, London. [td 6 Figs.)}—The plug is of two parts A 
and B, of which A is screwed into the firebox shell from the 
inside, and B is held in position by the fusible metal D, either run 





in from a circular channel, as shown on the left, or through a 
hole d', as shown on the right. A modification is shown con 
structed to be screwed into the firebox from above. (April 15, 
1881), 


1621." AutomaticGas Regulating Burners, &c.: 
W.J. Brewer. Bombay. ([2¢.|—The burner has two slits at 
right angles to each other, and is provided with an automatic 
regulator consisting of a floating piston in a conical chamber. 
(April 13, 1881). 


1622.* Fastenings for Articles of Jewellery and 
Dress: J. Doodey, Birmingham. [2d }—Kelates to details 
of manufacture, (April 13, 1881) 


1623. Preparation of Compounds to be Used as 
Cement for Casting in Moulds, &c.: J. D’Arcy, 
Belvedere, Kent. (2¢)—Mixes the slag from the melting of 
the copper precipitate in Henderson's process with sulphur, and 
sometimes adds bitumen to delay the setting. (April 13, 1881), 


1624. Electric Telegraphs: A. Muirhead, West 
minster, and H. A. C. Saunders, London. [(d. 10 Figs.) 
—The object of the invention is to facilitate the reception and 
retransmission of messages on long submarine cable circuits. 
There is employed a double telephonic repeater in connexion with 
the suspended coil or magnet of the receiving instruments anid 
there is introduced between one cable and another automatic 
translating apparatus operated by light or radiant energy. The 
double telephonic repeater consists of three coils (Fig. 1). The 
middle one is suspended and movable between the other two, A and 
C. It is connected to the movable coil R of a Thompson's recorder, 
and therefore responds to the fluctuations of the cable current in 
the latter. The other two coils A and C are fixed and connected 
with two separate telephones T' and T*. A rapid series of currents 
from a battery E is caused to pass through the suspended coil by 
means of a tuning-fork F or other make-and-break arrangement. 
Sound will be produced inthe telephones varying in intensity with 
the proximity of the suspended coil to the fixed coils. The operator 
placing a telephone to each ear reads by sound the message trans 
mitted. Two modifications of this arrangement are illustrated 





For automatic translation between submarine cables there is 
employed an arrangement in which an electrical circuit is affected 
by radiant energy. Selenium is extended into a band, like the scale 
of a reflecting galvanometer, and matters are so arranged that the 
movable index of the reflecting instrument controls a beam of 
light or heat, and by its motion determines the extent to which 
the selenium is affected by the beam. Variations of electromotive 
force proportional to the amount of movement of the index are 
thus brought about in a circuit in which a relay is included. In 
Fig. 2 X and Y are two selenium cells in series, R' R*® two relays 
of the Brown and Allan type connected up as shown; M is a mirror 
galvanometer. Two modifications of this arrangement, and the 
construction of the selenium cells are illustrated. When the rate 
of signalling is such that the mirror signals tend to run together, 
they are reproduced automatically in retransmission by mechanism, 
which introduces a break into the outgoing current and discharges 
the cable after a definite interval independently of the operation 
of the relay. (April 13, 1881). 


1625. Manufacture of Metal Pipes or Tubes: 
S. Fox. New Wortley, Leeds, [(d. 8 Figs.}—Describes 
(1) a method of making tubes by bending plates of metal to a 
tubular form, completely surrounding the same with refractory 
materials and then subjecting them to an intense heat until the 
whole of the metal is brought into a state of fusion. (2) Coiling 
bars on a mandre! and treating them in the same way. (3) Making 
tubes by filling an annular space with metallic parings and sub- 
jecting the whole to an intense heat until the enclosed metal is 
fused together, (April 13, 1881). 


1626. Umbrellas and Sunshades: W.R. Seaton, 
Manchester. [6¢d. 7 Figs.]—Relates to fastening the cover 





tothe ribs. (April 19, 1881). 
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1627. Manufacture of Carpets and Rugs: G. O’C. 

Holloway, Kidderminster. (2¢.)—‘The carpets are woveu 

from horsehair either alone or with other yarn. (April 13, 1881). 


1630,.* Treatment of Ores, &c.: J.H. Johnson, 
London. (\. £. Reynier, Paris). (4d.] -Describes an electrical 
combination whereby ores are caused to throw down their metals 
and electricity is at the same time evolved. One example of a 
voltaic pair according to this invention would be lead or zinc ore in 
caustic soda or potash for one element and copper in a cupreous 
solution for the other element. (April 13, 1881). 


1631.* Railways: A. J. Acaster, Sheffield, [2d)]— 
Relates to wedges for fastening rails in their chairs and is for 
improvements on 4884 uf 1876, 3771 of 1877, and 2993 of 1876. 
(April 14, 1881). 


1632* Apparatus for Trawling: J.W. De Caux, 
Great Yarmouth. (2d.)—Refers to Patent 3438 of 1879, and 
describes improvements in the details of trawl] beams and carriages. 
(April 14, 1881). 


1635. Receptacles for Thread, &c.: J. Darling, 
Glasgow. (6d. 6 Figs.}—A V-shaped blade is provided to 
sever the twine and retain the end, (April 14, 1881), 


1636. Apparatus for Producing Motion by 
Electricity, &c.: St. G. Lane Fox, London. {(v. 
2 Figs.)—Has special reference to apparatus in which an electro 
meter or electro-dynamometer connected between electric mains 
and the earth, such for example as those described in Specifications 
3988 and 4626 of 1878, is employed to actuate a motor which is 
caused to control the commutators of secondary batteries, the 
actions of rheostats, or for other purposes in distributing electricity, 
mm are two electro-magnets, the circuits of which are respectively 
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completed by an electrometer or electro-dynamometer when the 
electromotive force in the mains rises or falls beyond a given 
limit. These two coils are connected in joint circuit, Fig. 2, with 
a third electro-magnet m', with a trembling armature provided 
with a pawl m*, gearing into the ratchet wheel m*. When the 
cireuit of either the magnets mm is completed, the armature of m! 
is set in action, and one or other of the wheels m’ or m* is put in 
gear with pinion m*, until the necessary adjustment has been 
effected. (April 14, 1881) 


1637. Obtaining Colouring Matters for Colour- 
ing Cotton, &c.: T. Holliday, Huddersfield. (2d.)— 
The coal tar colour, known as saffranine, is treated with nitrous 
acid and the product is combmed with alpha or beta napthol, or 
mixtures thereof. (April 14, 1881). 


1638. Producing Azo Colours on Cotton, &c.; 
T. Holliday, Huddersfield. (2d.)—According to this inven- 
tion cotton yarn that has been oiled, as for Turkey red dreing, is 
passed through a one per cent. solution of napthol in hot water, 
and after being cooled passed through a one per cent. solution of 
the diazo compound of amido azo benzole, then into a weak 
alkaline solution, the colour thus being formed in combination 
with the oxidised oj] as well as the fibre. (April 14, 1881). 


1640.* Apparatus for the Manufacture of Bot- 
tles: H.G. Haddan, London. (4. Ainé, Cognac, France). 
(2d.)—Consists chiefly in the rotary mould serving to make and 
tinish completely bottles of various shapes by means of a pedal, 
which allows the mould to be connected or disconnected or closed 
by means of a single pedal, (April 14, 1881). 


1641. Liquid Meter: J.H. Blum, Bienne, Switzer- 
land. [8d.]—Consists of a plug with two compartments of known 
capacity. Each rotation of the plug delivers the contents of both 
compartments and registers its rotationon a counter. (April 14, 
1831). 

1642.* Manufacture of Certain Kinds of Chain, 
&c.: E. Wilkins, Birmingham. ([2¢.)—Describes means 
for connecting the links of ** ball and bead” chains. (April 14, 
1881). 

1643. Steelyards for Weighing Machines: O 
Jones, Saltord. [6¢. 6 Figs.)—Consists inan arrangement 
of parts forming a steelyard, having its revolving bar prolonged 
beyond the fulcrum knife edges in both directions constituting it 
a double arm beam, having its fulcrum almost midway between 
the two arms. Each arm is furnished with a sliding weight. 
(April 14, 1881). 


1645.* Supporters or Breast Shields for Corsets, 
&c.: C. H. Bradley, London. (2d )—The shield is made of 
layers of twill and cork united and stiffened with india-rubber 
solution. (April 14, 1881). 


1646. Sanitary Appliances for Buildings, &c.: 
H. P. Holt, Leeds. [6¢. 10 Figs.J—Relates (1) to appliances 
for trapping or stopping the entrance of sewer gases into build- 
ings, for flushing the trap and carrying off noxious vapours from 
the same. (2) To means for flushing the water-closet basin and 
trap. (April 14, 1881). 

1647. Penholders: P. Lawrence, London. \(/. 
Fieckendorfer, New York, U.S.A.) [6d. 3 Figs.j—Consists in the 
combination of a pair of scissors anda tubularcase. (April 14, 
1881). 

1648.* Packages for Carrying or Shipping 
R. R. Gray, Liverpool, (2d.)—The pot has 


Paint, &c.: 














4 lapped side seam and a lapped bottom seam, a wire handle, and 
a lid curved over the wire band. (April 14, 1881). 


1650. Steam Pumps, &c.: T. H. Ward, Tipton. 
(8d. 12 Figs.|—Fig. 1 illustrates the invention as applied to a 
steam pump with two cylinders compounded. E and E! are the 
two cylinders and B and B! their respective pistons. A is a twin 
valve serving for the two cylinders, the said valve having ports 1, 1 
leading to the high-pressure cylinder, 2, 2, leading from the high- 
pressure cylinder to the low-pressare cylinder, and a port 3 leading 
from the low-pressure cylinder to the atmosphere or condenser. 
The shooting bolts D D are acted upon by the pistons to operate 
the valve. Fig. 2 shows one form of the pump valves. The valve, 


box is circular in section and contains two suction valves [ I and 

















two delivery valves K K. The ends of the box are closed by lids 
connected by a tie bolt, which also serves as a guide for the several 
piston valves carrying annular packed seats m, upon which the 
valves bed themselves. The water is drawn from the suction 
chamber into the valve box F', passing through the suction valves 
I I alternately into the cylinder, and at the return stroke out of 
the cylinder again through the delivery valves K K alternately into 
the rising main W. The invention alsofincludes a mode of applying 
a gland for forcing home an opposite gland into its staffing-box by 
the employment of a series of tightening and retracting screw 
bolts arranged around the piston rod without encircling the same, 
and an improved piston packing for cylinders with flat sides. 
(April 14, 1881). 


1654. Apparatus for Ascertaining the Capacity 
of Casks, &c.: A.M. Clark, London. (7. Sourté, Bor- 
deaux). (6d. 2 Figs.)—The liquid is weighed on a steelyard, one 
litre or other unit of the fluid under observation being taken as a 
standard weight. From this the volume and specific weight can 
be deduced, (April 14, 1881), 


1656.* Producing Copies of Writings: D.Gestet- 
ner, London, (2¢.)—A paper stencil is made in any con- 
venient way, and is laid upon an inked surface, If a sheet of 
paper be placed on it and a light roller passed over it the ink will 
rise through the perforations. (April 14, 1881). 


1659. Mast Winches and Capstans: E. E. and F. 
A. Bentall, Maldon. [6d. 5 Figs.)—Claims constructing 
mast winches and capstans with internal gearing fitted near the 
supporting point of the central axle, whereby the rope is kept clear 
of the gearing, and the strain is carried near the fixed point of 
support, (April 14, 1581). 


1660. Boiler Furnaces, &c.: A. W. L. Reddie, 
London. (W. Duryea, Glen Cove, U.S,A. (6d. 8 Figs,]—Con- 
sists essentially in the combination with a furnace of a hanging 
bridge of brick, or a water leg, projecting below the top of the 
furnace, and near the end at which the products escape and a pipe 
or pipes for injecting steam into the furnace. The injected steam 
is retained for a time within the furnace by the hanging bridge, 
and becomes highly heated and thoroughly mixed with the gaseous 
products, producitg very perfect combustion. (April 14, 1881). 


1661. Velocipedes: W. Hillman, Coventry. [6d. 
3 Figs —Describes «a new form of differential motion to enable both 
large wheels to act as driving wheels. (April 14, 1881), 


1662. Cratefor Packing and Carrying Bananas, 
&c.: J.Pullen, London. [d. 2 figs.j—The crate has pegs 
and rings to hold the opposite ends of the bunches of fruit, and 
keep them extended, (April 14, 1881). 


1663. Sewing Machines: L. Silvermann, West- 
minster, and J.R. Cumming, Ilford, Essex. (6d. 4 Figs.] 
—lIn this machine a second needle can be inserted at an adjustable 
distance from the first to produce a double seam, and ordinary 
spools can be employed instead of the usual shuttle spools. 
(April 14, 1881). 


1664.* Bicycles, Tricycles, &c.: W. H. Bliss, 
Forest Hill. Kent. (2d¢)—Comprises a ratchet driving 
appliance. (April 14, 1881). 


1665. Combined Air and Gas Burners: J. Lewis, 
Stepney. (td. 2 Figs.}—Consists of a Bunsen burner sur- 
mounted by a cage of platinum wire which becomes glowing hot, 
(April 14, 1881). 


1666.* Double-Spring Saddle Bar: F. Dovey, 
London. ([2d.}]—Consists in making the saddle bar in two main 
pieces, one the saddle bar and the other a piece rivetted to the 
saddle tree. (April 14, 1881), 


1667.* Fastening Boxes on Arms of Carriage 
Axles: J. E. H. Colclough, Dublin. [2d.]—It is proposed 
to combine the collet and nut and to provide suitable lateral 
grooves in the thread of the same for the insertion of a lateral 
retaining key. (April 16, 1881), 


1670. Electric Lamps: G. S, Grimstone, New 
Cross, Kent. (6d. 5 Figs.)—Figs. 3 and 4 are sectional plans 
in lines X X and Z Z respectively of the lamp shown in elevation 
in Figs. land 2, To the soft iron core A working up and down in 
the solenoids of high and low resistance B, C is pivotted one end of 
a lever D, which has its fulcrum on the fixed bracket E, and has 
pivotted to its other end the suspended frame F, which has two 
loops F' F*, through which passes freely the carbon holder G. 
The holder is held in the said loops by the action of an eccentric 
locking piece H pivotted to the frame and weighted by an arm HI, 
so asto press the carbon holder against the sides of the loops 
F'F2, Thus as the core A rises, owing to the increased attraction 
of the solenoid of high resistance CU, consequent on the burning 
away of the carbons §S, the frame IF’, and with it the carbon holder 
and upper carbon will descend until the arm H! of the locking 
piece comes in contact with the stop K, whereupon a slight 
further descent of the frame will cause the eccentric H to be 
turned by its arm H!', so as to free the carbon holder, which will 
then descend by gravity through the loops F! F2, its descent being 
regulated by the action of the loosely fitting piston L in the hollow 
earbon holder filled with glycerine. When the arc is sufficiently 
reduced in length the solenoid B will raise the frame and bring 
the arm H' off the stop K, N is aspring to balance the excess of 
weight of the solenoid, In some cases it is attached to a cord 


which unwinds from a barrel as the carbon consumes, The 
carbon holder G has a crosshead GI, in which are secured two 
upper carbons S'S'. On first starting the lamp the current will 
pass through one pair of carbons, and as that pair burn away the 
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downward motion of the holder will cause the second pair to 
approach nearer than the first pair, in consequence whereof the 
current will be transferred to that pair. Thus the current will 
alternately shift from one pair of carbons to the other until both 
pairsare consumed, (April 16, 1881). 


1673. Ventilating Tunnels, Mines, &c.: A. J. 
Goulstone, London. ([2d.)J—A ventilating shaft is provided 
and the gases are exhausted by a heated column of air. (April 16, 
1881). 


1674.* Gun Carriages: J. Vavasseur, Southwark. 
(2d.]— Relates (1) to the carriage slide, and (2) to means for 
utilising the force of the recoil, to bring the gun to the position of 
greatest depression. (April 16, 1881). 


1675. Treatment of Maize for Beverages: A. W. 
Elliot, Bruges. Belgium. (Partly by C. Van Outrive 
Roulers, Belgium). [4d.j—The grain is roasted and ground. 
(April 16, 1881). 


1676. Secondary Electric or Galvanic Batteries: 
J. H. Johnson, London, (C. A. Faure, Paris). (6d. 10 Figs. 
—Has reference to special means for supporting the active sub- 
stance against the surface of the element in Fuure's battery as 
described in Specifications 129 and 1097 of 1881. Fig. 1 represents a 
cellin which a lead plate A, prepared by receiving a layer B of 
suitable composition, such as oxide of lead, is connected to a sheet 
C of permeable material, such as felt, by means of clips or rivets 
D of lead, so as to prevent the layer B from becoming detached 
from the plate A, In Fig. 2 the sheet C is secured to the plate A by 
stitching. In the case of narrow plates prepared on both sides, as 


Pea dg” Fig 3. 
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in Fig. 3, the composition may be supported by wrapping the 
sheet C round the plate A with the layers B interposed aad 
sewing the edges of the sheet together. Fig. 4 illustrates the in- 
vention applied to a battery of flat lead plates arranged parallel to 
each other. They are covered with the active substance on one 
side and applied to partitions L to impart to them the necessary 
rigidity. The partitions are inserted in a trough and divide it 
into cells, The invention further describes a battery of pyramidal- 
shaped cells packed within one another. (April 16, 1881). 

1677. Coke Ovens: J. Hunter, Towlaw, Durham. 
(6d. 7 Figs.}—There is an opening at the top of the oven through 
which the coal is loaded, the sides and ends of the oven being 





straight, It has a door at the front the full width of the oven; the 
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topis arched. There are flues on the top clear of the opening and 
also under the bottom. (April 16, 1831). 


1678. Apparatus for Removing Vegetable Fibre 
from Woollen Fabrics: J. R. Riley, Bury. (6d. 
1 Fig.J)—The fabric is dipped, pressed, and dried continuously by 
being passed flat over three or more rollers in connexion with a 
decomposing tank, and through a mangle. It is then passed 
round drying cylinders and furnished in the usual way, (April 16, 
1881). 

1679. Telephonic and Telegraphic Exchange 
Systems: J.N. Culbertson, Antwerp, and J. W. 
Brown, London. (6d. 6 Figs.)—To use complete metallic 
circuits there are employed switch boards of the ordinary con- 
struction with a number of insulated parallel bars, to which con- 
ducting wires leading to the distant stations are attached. At 
right angles to these wires are a number of other insulated bars 
to which any one of the first-mentioned bars may be coupled. One 
of the crossbars of each switch board is ordinarily coupled to 
earth. All the return wires from the distant station are connected 
to this bar. Thus the return circuit from all the distant stations 
will be conveyed through this wire, and the coupling of the wire 
leading from one station to the wire leading to another station 
will be effected by shifting a single peg only. (April 16, 1881). 


1684* Carburetting and Regulating Gas: J. H. 
Weston, London. ([2.)—The gas passes over absorbent 
materials saturated with hydro-carbon, (April 16, 1881), 

1698. Apparatus for Obtaining Motive Power: 
G. W. von Nawrocki, Berlin. (4. Schultz, Dirshau, Ger- 
many). (6d. 3 Figs)—The agent is anhydrous sulphurous acid 
heated and evaporated by waste steam or solarrays. (April 19 
1881). 

1735. Coupling Apparatus: J. M. Head, Reigate, 
Surrey. (J. ©. Davidson, Rupaheli, Nasirabad, India). [4d, 
4 Figs.}—Is a right and left-handed screw acted upon by a rachet 
brace that will drive either way. (April 22, 1881). 


1797. Halter Heads and Rope Reins for Horses, 
&c.: J.Goodrick, Birmingham. [6¢. 10 Figs }—Consists 
in various methods of constructing and attaching the eyes to 
halter heads and rope reins. (April 26, 1881). 


1961. Magneto-Electric Machines: P. Higgs, New 
York, U.S.A. [l0d. 14 Figs.j—Fig. 1 isa perspective view of 
the machine and Fig. 2 is a detail view explanatory of the con- 
struction of the coil, which is of the Gramme type, Each of the 
spools E E is wound separately and then the whole are built up 
into a continuous ring by connecting their end flanges to the arms 
or spokes projecting from the boss, Plates of mica c, Fig. 2, are 
interposed between the bobbins to prevent the circulation of induc- 
tion currents. The fleld magnets are formed of soft iron bars F F. 
around which the exciting coils are wound, These coils may be 
extended around the parallel pieces d connecting the cores with 
the common pole-pieces /, which join the magnets F at their corre- 





sponding poles, so that the whole constitutes one electro-magnet 
consisting of two cores E and helices F, four connecting pieces d, 
and two pole-pieces 7, At each of the ends of the pole pieces is a 
termination of peculiar form marked G, such that when four of 
these are placed together they constitute a hollow circular tube in 
which the armatures revolve, a narrow slot being left for the 
passage of the spokes DL, The armature coils may be all of one 
quality of wire and be connected to a single communicator, or they 
may be alternately of two or more qualities and be connected to two 
or more armatures, and supply currents circulating in independent 
fields. ‘The armature consists of a cylinder of insulating material 
pierced with boles for rods of copper which, as they wear under the 
destructive action of the spark, can be set up afresh to the face of 
the cylinder. The specification illustrates by diagram several ways 
of connecting the field magnets in series and parallel to each, and 
also methods of connecting up the field magnets when one machine 
is driven by the current from another, and also when a number 
of lamps are supplied from one machine. (May 5, 1881), 


2081. Fluid Meters: B. D. Healey, Blackburn. 
(6d. 4 Figs.]—The measuring cylinder is set verticaliy and con- 
tains a piston of considerable length. The outside of the piston 
has three flanges and in the recesses between the flanges stretched 
india-rubber rings, which, as they approach the middle of the 
cylinder, uncover a port to admit pressure water to operate the 
distributing valve. (May 12, 1881). 

3011. Tobacco Pipe Joints: W. H. Sharman, 
London. [6d. 10 Figs.j—Instead of the screw or telescopic 
joint usually employed, a dovetailed joint is proposed. (July 8, 
188}). 

3263. Skate Attachments: H. J. Haddan, Lon- 
don. (F. Bittner, Remschied, Germany). [(4d.]—For a skate of the 
Acme type. (July 26, 1881). 

3421. Machine for Making Cigarettes: W. R. 
Lake, London. (/. Cowman and J. H. Frost, New York, U.S.A 
[{ls. 24. 21 Figs.}— The machine is too complicated for description 
in an abstract. The specification contains eight sheets of drawings 
and twenty-six claims. (August 8, 1881), 


3477. Type-Distributing Machines: H. J. Had- 
dan, London. (7. Reeve, Brooklyn, U.S.A.) [ls. 25 Figs.jJ— 


Relates to certain improvements in that class of machines for 
distributing type in which the dead matter, column after column, 


from which the types are transferred one after the other into 
suitable cases arranged on the circumference of a cone, The 
specitivation is very long and contains twenty claims, (August 11, 
1381), 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offices of ENGINEERING, 35 and 36, 
Bedford-street, Strand, 


FOREIGN AND COLONIAL NOTES. 

Steam Ferry Boats for Marseilles.—Some steam ferry 
boats have been constructed by Messrs. Stapter, De Duclos, 
and Company, of Marseilles, for use in that port. These 
boats consist of two flat-bottomed iron hulls, 33 ft. long, 
40in. wide, and 5ft. high. These are placed about 7 ft. 
6in. apart, and apon them is laid the deck. In the middle 
are the engine and boiler, driving a screw, which is placed 
midway between the two hulls. On either side of the 
engine is passenger accommodation, the compartments 
being arranged somewhat on the same plan as a tranicar. 
Forty passengers can be carried, and the total weight, 
when they are on board, will be about 19 tons. The engine, 
which develops a power of from 16 to 18 horses, has a Yin. 
cylinder, with a Gin. stroke. The speed does not exceed 
4 knots, but for the short distance which the boats travel 
this is considered sufficient. 


Japanese Glue.—This glue or cement is made by mixing 
finely powdered rice with enough cold water to make it 
into a smooth paste, then adding boiling water until it is 
about the right consistency, finally boiling it in a suitable 
saucepan for one or two minutes. This cement is strong, 
and of a white colour, and so is well adapted for a variety 
of work, especially that of a delicate nature. 


Toughened Glass.—Mr. F. Siemens proposes to adapt 
the toughened glass made by his process to the manufac- 
ture of street lamp-posts, water mains, and other articles 
made of cast iron. He claims that his glass is stronger 
than iron castings, imperishable, and incorrodible. The 
cost per pound, allowing more profit to the maker than can 
be obtained from iron, is twice as much as the cost of the 
latter, but the specific gravity is so much less that the con- 
sumer will be able to obtain glass articles abont 30 per 
cent. cheaper than similar goods in cast iron. 


Thunderstorms.—M. Lespiault has been studying the 
subject of thunderstorms in the Gironde, and has come to 
the curious conclusion that valleys are more struck by hail 
than hills or table-land. It seems that a certain depth 
below the clouds is necessary for the formation or the fall 
of hail to occur without obstacles. Further, the direction 
of the valleys traversed has a marked influence on the 
direction of the clouds, though they only cause a momentary 
deflection ; and the clonds, after following them a certain 
time, are carried on in the general direction of the vertical 
movement. For example, if a valley be in the axis of the 
zone of hail, or a little inclined to that axis, the hail clouds 
seem to be carried along that valley as dead leaves are 
carried along by the wind in a trench. If the valley be 
subdivided by a mountain spur into two others the hail 
cloud also divides, and the two secondary valleys are 
ravaged in their turn, at least to the extent in which they 
are within the zone of hail. Valleys lying across this zone 
have also an influence, though less marked. When the 
clouds pass over them they show a tendency to descend and 
to spread out on the two sides of the zone, so that the zone 
is broader over valleys than over plateaux, and the ravages 
are often greater. It might have been added that this was 
to be expected, since storms and air currents of all kinds, 
generally follow the depressions of the earth, being guided 
by the hills to a very great extent. 


Street Cars in Philadelphia. — Street car traffic in 
Philadelphia is to be changed, either by introducing elec- 
tricity or running the cars with a wire rope on the plan 
now on trial in Chicago. Referring to the wire rope 
system, the president of one of the principal horse car lines 
said the other day: ‘‘The only thing we are waiting for 
is a test as to the climate. If it will stand the next winter 
in Chicago, then it will be introduced in Philadelphia in 
the next summer. Under that system it would cost us no 
more money, except for conductors, to run a large number 
of cars than it would fora small number. The first cost 
will be an additional expense of 25,000 dols. per mile, that 
is, utilising our present road bed. It will require an 
expenditure of 1,500,000 dols. for all the Union lines. The 
advantages will be many, not only in the ability to enable 
horse car railroads to conduct their business on a cheaper 
scale, but to do it with more facilities, both as regards 
accommodation and speed. It will be the perfection of 
travelling. The pipe which contains the rope will be laid 
between the tracks, but in not the slightest degree will it 
interfere with the free public use of the street, as the 
grooved opening from the surface into the pipe, by which the 
car is attached to the rope, will be but three-quarters of an 
inch wide. 


Wind Pressure on Indian Railways.—On October 5, 
1864, on the Eastern Bengal Railway two trains were upset 
during a violent storm. One of these was a train of eight 
passenger vehicles, and was upset near Echapore. The other 
was a train of twelve passenger vehicles, and was upset near 
Arrunghatta. In both cases all the passenger vehicles were 
blown over on their sides. Besides these carriages four 
wagons were blown from a siding at Buggoolalo and capsized 
about half a mile north of that station on the same day. 
Other accidents happened on the same day from collisions 
caused by wagons which were started from sidings from the 
force of the wind. On September 21, 1878, a long train of 
wagons travelling at about eight miles an hour, on the 


heavy storm and was then forced back about a mile with 
full steam and brake against it; 18 wagons were then 
detached, but even with half the train it was found difficult 
to continue the journey. On November 20, 1880, at Nega- 
patano, on the South Indian Railway, an empty covered 
goods wagon was upset by the wind while standing at rest 
jnasiding. Numerous instances have occurred on the 
Indian railways of trains being stopped, or nearly so, by the 
force of the wind. 








SANITARY InsTITUTE OF GREAT Britain. — At the 
last meeting of the Sanitary Institute of Great Britain, 
Professor F. S. B. F. De Chaumont, M.D., F.R.S., in the 
chair, the secretary read a list of the donations to the 
library since the last meeting. Dr. John Eaton, Dr. 
Septimus Gibbon, and Mr. E. C. Robins, F.R.I., B.A., 
were duly elected fellows of the Institute; two members 
were also elected, and seven applications read for ballot at 
the next meeting. 





Tue Parent Orrice.—We learn that Mr. H. J. Allison 
has been appointed to the position of librarian at the 
Patent Office library, a post rendered vacant by the recent 
death of Mr. W. G. Atkinson, who had occupied it for 
about ten years. The numerous frequenters of the library 
will be heartily glad to hear of Mr. Allison’s appointment, 
that gentleman’s active and useful experience among the 
books in the library having extended already over twenty- 
nine years. 





LIGHTFOOT’s REFRIGERATOR.— We understand that 
Mr. T. B. Lightfoot, of 116, Fenchurch-street, has made 
arrangements with Messrs. Douglas and Grant, engineers, 
Kirkcaldy, for the manufacture of his patent dry air refri- 
gerator. Some recent improvements have been made in 
these machines, and they are also being supplied in a form 
which renders them applicable not only to meat preserving, 
on a large scale, but also to the wants of manufacturers 
and others, to whom a reliable cooling apparatus, of mode- 
rate dimensions, will be a great advantage. It is claimed 
by the inventor that these machines give the greatest 
production of useful cold, in proportion to the power 
expended, thoroughly dry the air, and prevent accumula- 
tions of ice and snow in the passages, economy of space, 
as well as power, being economised. 





LIVERPOOL ENGINEERING Society.—The twelfth 
meeting of the session was held on Wednesday evening at 
the Royal Institution, Colquitt-street, at 8 o’clock, Mr. A. 
J. Maginnis, Vice-President, in the chair. A paper on 
“*Tideg and Tidal Scour,’”’ by Mr. J. Boult, was read by 
the author. In the first part the author pointed out that 
the equilibrium theory of the genesis of tides had been 
found unsatisfactory by Dr. Whewell, Sir W. Thomson, 
and other investigators. That theory assumes the gene- 
ration of a great tidal wave in the Indian Ocean, which, 
travelling westward, produced the phenomena of tidal action 
upon each coast in its progress. It was suggested this 
assumption involved the idea of spasmodic action, which if 
it existed would propagate concentrical waves, like the 
ripples produced by dropping a stone into smooth water. 
It was also suggested that, as the lunar and solar attrac- 
tion and the earth’s gravity acted in opposite directions— 
particles on the earth’s surface being drawn towards its 
centre and towards the moon and sun—the amount of free 
centrifugal force would vary with the relative position of 
sun, moon, and earth; its greatest development being when 
the sun and moon were in conjunction or in opposition, at 
which relations tidal action is greatest. Thus the genesis of 
tides instead of being spasmodic and wave-like, is con- 
tinuous, acting upon each meridanin turn. It was further 
suggested that anomalous tidal action may arise from two 
causes ; first, from the greater development of centrifayal 
force at the equator, where the velocity of the earth's 
surface is greatest, than towards the poles where that 
velocity gradually disappears, the poles being stationary ; 
second, from the tendency of the equatorial excess to pass 
off towards the poles. A third cause is to be found in 
obstructions arising from the configuration of the earth 
adjacent to tidal waters, which produces retardation. 
That the force so diverted found in the Arctic and Antarctic 
frozen sea accumulating chambers, in which the parts 
arriving from the Atlantic and Pacific were combined, and 
escaping, returned towards the equator is the line of least 
resistance. ‘Thus might be explained the fact by which 
Whewell was so perplexed, viz., that inthe North Atlantic, 
the tides on the west coast of Europe are subsequent to, 
or later than those of the same age on the east coast of 
America. In the second part attention was drawn to the 
great improvements which have been accomplished in the 
harbours of Dublin, Glasgow, Perth, Preston, and the 
Tyne, through the removal of obstructions to the passage 
of tidal force. The treatment had varied with local con- 
ditions, but the general principle was to reduce the bed of 
the river to a gentle slope at a considerable depth, and to 
increase or diminish the breadth of the channel. Thus the 
velocity of flood had been rendered more uniform, and on 
the whole increased, and more time secured for the dis- 
charge of the upland waters at a more uniform rate, upland 
water being the most efficient natural agent for deepening 
and maintaining the channel. Most of the improvement 
referred to was, however, to be ascribed to continual dredg- 
ing, including in that term every artificial method by which 
those channels were deepened and widened ; and dredging 
was essential to the maintenance of the channels, notwith- 
standing the invaluable assistance given by tidal force. 
The Vice-President announced that the author would read 
the second part of his paper at the next meeting of the 
Society, which would be beld on the 23rd inst,, when a dis- 
cussion would take place on the subject of the paper. The 
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Eastern Bengal Railway, was brought to a standstill by a 


paper was illustrated by numerous diagrams. 
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THE MOST ADVANTAGEOUS EFFI- 
CIENCY FOR STEAM BOILERS. 

By ALFRED BLECHYNDEN. 

THEREis one question which seems to be but little 
considered by the engine-building and engine-buying 
community, namely, What is the most advantageous 
efficiency of engine and boiler? Generally when 
the purchaser wishes to do the best he can, and 
does not aim at lowness of first cost, he tries to 
procure an engine and boiler which shall show as 
high an economy of fuel as possible, and while in 
the most cases he is right, it can be shown that in 
some he is far wrong. The true commercial standard 
of an engine’s economical performance is not the 
power developed per pound of fuel burnt only, but 
the power developed per pound sterling of interest 
on capital invested, percentage of depreciation, cost 
of maintenance, attendance, and coal consumed. If 
this standard be adopted it can be shown that engines 
which shew a high economy as far as fuel is con- 
cerned, may in many cases be much less profitable 
to the purchaser than engines which could be con- 

structed to give a lower fuel economy. 

It is not intended at present to deal with the 
engine proper, but with the boiler only. 

In the case of a stationary engine it could be 
shown that it would scarcely be profitable to have a 
lower efficiency of boiler than a cent. except- 
ing in some rare cases of farmyard engines, and as 
from 75 per cent. to 80 per cent, is about the highest 
practical limit with ordinary chimney draught, about 
75 percent, may be accepted as the most suitable 
elliciency for stationary boilers, 

The case of a marine boiler is very different. The 
buyer has not only to consider interest on first 
cost, depreciation, maintenance, cost of attend- 
ance, and coal consumed, but he must also bear in 
mind that the boiler, the water it contains, and 
the coal, have to be carried from port to port, and 
that consequently their carriage should be reckoned 
at the same rate as the cargo, because if, by any 
means, the weight of these items could be reduced, 
a corresponding amount of displacement would be 
left at his disposal for freight. 

The aim of the followirg investigation is to deter- 
mine an expression for the most profitable efficiency 
of boiler in a merchant steamer on the foregoing 
principle. 

Symbols. 
W=the weight of the boiler in tons. 
w=the weight of the water contained in the boiler in 


tons. 

T=the vessel’s total number of working days per annum. 

t=the number of days between periods of coaling or the 
number of days for which the vessel requires to 
carry coal. 

P=the total cost of the coal in pounds per ton. This not 
only includes the invoiced price of coal, but all 
charges for putting on board and the cost of the 
special detention of the vessel for that purpose, and 
the cost of trimming and stoking. 

F =the earning capability of the vessel per annum in pounds 
per ton of cargo exclusive of all working charges. 

I=the amount per cent. per annum on cost of boiler for 
depreciation, maintenance, interest on capital 
invested, and the difference of the rates of insur- 
ance for equal weights of the boiler and cargo, if 


any. 

B=the oie of the boiler in pounds per ton. 

C,=the gross weight of coal used per hour in pounds. 

C =the net weight of coal required per hour in pounds, 
that is, C,x E, where E is the efficiency of the 
furnace, and for all practical purposes of the boiler. 

r=the ratio of C, to C, so that C,=r C. 

H=the total heating surface of the boiler or boilers in 
square feet. 

K,=a coefiicient for the weight of the boiler. 

K,=a coefficient for the weight of the water. 

R, and Rs, two variables in Rankine’s formula for the 
efficiency of a furnace whose values depend on the 
type of boiler and mode of working the fire. 

In a merchant steamer the most advantageous 
efficiency of boiler will evidently be that which 
makes the sum of the following items a minimum: 

The cost of carrying the boiler and water as 
freight, 

The cost of carrying the coal necessary for the 
voyage. 

The interest on the capital invested in the boiler, 
the annual depreciation, cost of maintenance, and 
the difference of the premiums for insurance of 
boilers and cargo, if any ; and, 

The cost of the coal burnt per annum. 

1. The cost of carrying the boiler and the water 
per annum is (W+w) F pounds, 

2. The cost of carrying the quantity of coal neces. 


y 


sary for a run of ¢ day’s run is 26 C,tF pounds 
gio 


per annum. 


3. The interest on capital invested, depreciation, 
maintenance, and difference of insurances, if any= 
IBW 


100 
4. The cost of the coal is = na T P pounds per 


pounds per annum, 





annum. 
aia gt 2 BIW 
Then make 7=(W +w) F* =O, (F t+ PT) +777 (a) 
That efficiency of boiler is most advantageous 
which shall make 7 a minimum. 


Assuming the approximate accuracy of Rankine’s 
formula for the efficiency of a furnace, which is: 


the heating surface can be expressed in terms of 
C, C,, Ry, and Ry, thus: 


H=_2. CC 
R,C,+C’ 
then by substituting for C, its equivalent + C, 
H= R,rC_ . (4) 
R, r—l1 


The weight of a boiler may be expressed with fair 
accuracy by the expression K, H, in which K, is a 
coefficient depending on the working pressure and 
the type of boiler and the material of which it is 
constructed, then if the values of H be taken 
from (b), 

__ K,R,rC 
—_ R, r-1 ©) 
For a given type of boiler the weight of the water 
may also be taken as proportionate to H, so that 


W=K,H=E:2:7C | | w 


By substituting these values found for W and vu in 
(a) and differentiating, 
d Y —24 Cc - R, Cc > > 
tak +P 1) (papi F+ Ks +01 BI K) 
: 7 is positive, so that $ ! =o gives that value 
dav? ar 
for r which makes 7 a mivimum, which is 

ma R, (K, F+ Ki F +.01 BT K,) 
a { 1+9.66 | PT+Ft } as 
and 

— 4 — ae 
1+9.66, [Ba (K.P +Ks F+.01 BIK,) 
PT+Ft 

The weight and cost of the chimney and furnace 
gear have not been taken into account in this 
investigation, because it would be found that though 
by decreasing the efficieney the greater quantity of 
coal burnt would necessitate a larger chimney, yet, 
as the boiler would be reduced in size, the smoke- 
box would at the same time be made smaller, so 
that altogether little difference in these weights 
would he found to result. If, however, blowing 
machinery were used, as would be necessary if the 
draught were forced, and the weights of the blowers, 
chimney, and furnace gear be assumed as propor- 
tionate to the weight of coal to be consumed, and 
it would be found to be approximately so, then it 
will be easy to take it into account in the expres- 
sion for most advantageous efficiency. Suppose 
such a case, and that there are K, pounds weight of 
blowers, furnace gear, and chimney to each pound of 
coal burnt per hour, that its cost is B, pounds per 
ton, and that the interest, &c., is, as before, I pounds 
per cent, per annum, then 








i " 
TR, t 144-35 (PIT+¥F t)+K, (F+.01 Bi 1) 

In the case of vessels in which cost of working is 
of no consequence, as yachts, high-speed gunboats, 
&c., that etiiciency will evidently be most advan- 
tageous which gives a minimum of weights for the 
boiler, water, and half the coal necessary to serve 
between periods of coaling. Half the coal is taken 
if the greatest advantage is sought for, over a mean 
of the run, but if it is desired to arrange the weights 
so that the vessel shall be at its best at the beginning, 
then the weight of the whole of the coal must be 
taken. 

Using the same symbols as before, as far as 
suitable for the present purposes, with the addition 
of y, for the sum of the weights of boilers, water, 
and half the coal necessary for the vessel’s run, 
then 





y=W+ws 24 ot 


2240 x 2 





and by substituting for W, wand C,, their values 
as previously found in terms of C, r, K,, Ks, R,, 


and Ry, differentiating and making EV en it will 
ar 
be found that when 7, is a minimum 
a x, |R,(K +K ) 
r= {1+1365]B2 i+} —) ee 
and 
E=1= = 


r BR, (K,+K,)- 
1413654) 2+ Ks) 


For the case in which the ship is to be its best at 
the beginning of the run 


= R, (K,+K,) ’ 
r= z( 149.66 ,]"2 r+ Es) ) . . @) 
and 





R 
1+9.66\) oo 


When blowing machinery is used to force the 
fires and K, is the pounds weight of machinery per 
pound of coal burnt per hour, the following must be 
used : 


| = 
E=—= 


i ~, | Ra (KitKe) 
= — 11+13.6 a) Bs eats) ° . 
os { oN 186.6K, +t () 
instead of (f) and 
a R, (K + Ke) 
r= — { 149.66 Dic Sethe. Al °  & 
R, ( \ 186.6K,+¢ (90) 


instead of (7). 

Of the term K,. It may fairly be assumed that 
the weight of a boiler is proportionate to its heating 
surface and some multiple of its exterior dimen- 
sions, and in practice it is found to be so. Thus, in 
the case of cylindrical multitubular marine boilers 
of one type and in which the details of the design 
are similar, 


w=""* (H+D? L), 


where p is the working pressure in pounds per 
square inch, H is the heating surface in square feet, 
D and L are the diameter and length in feet 
respectively. and a and 0 are constants for the class 
of boiler. For an iron boiler of this kind, built to 
Lloyd’s requirements, and in which the circum- 
ferential seams are lapped and double rivetted, and 
the longitudinal seams lapped and treble rivetted, 
w=2+) (H+D*L). 
13,200 
When the boiler is built of the same design but of 
steel, b=14,400. Now as a very common relation in 
these boilers is D? L=H, we may make 
w=2+!5 8 for iron, and 2+) y for steel, 
6600 7200 
so that for cylindrical marine boilers of this design 
K,=2+15 for iron, and P*15 for steel. 
6600 7200 
The value of K, is the same for boilers of the 
‘straight through” class commonly used in the 


Navy. 
Of the term K,. 


mentioned it will be found that v= very ap- 











In the classes of boilers above 


proximately, so that K, may be taken as .00833. 

Of the terms R, and R,. In Rankine’s approxi- 
mate formula for the efficiency of a furnace his own 
figures are KR, =.917 and R, =.5 for ordinary chimney 
draught, and R,=.95 and R,=.3 for forced draught 
or steam blast. 

By the substitution of these values the formula may 
be further modified thus: for merchant steamers 
with ordinary cylindrical single or double-ended or 
“straight through” boilers, 


K, F+.00833 F+.01 BI K, 
=1.09+7. a 
r=1.09+7 rN | PT+FL 
For merchant steamers when a steam blast is 
used. 











a K, F +.00833 F+.01 BIK 
_— 9 wi = 
1=1.052-+5.57A] PISFL 
For merchant steamers with forced draught and 
blowers 


r=1.52+ 27.34] 





K' F+K, F+.01 BI Ky 
24 (P T+F t)+K; (F +01 B, I) 
For vessels of the yacht or gunboat description 
in which the reduction of weights is the great object ; 
with the same class of boilers as the above and ordi- 
nary chimney draught, and weight being best over 


mean of run, 
r=1.00-410.50n ] K+ 00889 
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For the same class of vessels and all other particulars 
game but with steam jet, 


r=1.052 + 7.874] Ky + 008 3 
t 


In the same class of vessels, and in which all par- 
ticulars are the same, but weights are to be best at 
commencement of run. With ordinary chimney 
draught, 

r=1.00+7.44, [Ki + 00833 
7 
and with steam jets 
7=1.052 + 5.57 ,| Kit 00838 

In the latter class of vessels, if blowing machinery 
be used, and as before K,=the pounds weight of 
machinery per pound of coal burnt per hour, then 

K,+K, 

186.6 K,+¢. 

From these the efficiency can be directly found, as 

it is simply the reciprocal of r. 

The expression for r in the case of merchant 
steamers involves too many variables to make the 
construction of a Table practicable, but as the ex- 
pression for + in the yacht class is of a simple form 
it is a comparatively easy matter to do so, and the 
two following Tables of its most advantageous value 
have been calculated for these vessels. The first, 
however, can only be regarded as a series of first 
approximations, as the results have been calculated 
on the assumption that the divisor in the formula for 
the weight of boilers is 6600; but it would most 
probably be found with the altered proportions of 
boiler which would be needed that the divisor, or 
indeed the whole expression for the weight, might 
be altered. But in the second Table, as with the 
help of the blast the required amount of fuel would 
most probably be burnt on the same proportion of 
grate to heating surface as with the ordinarily pro- 
portioned boilers, the Table may be accepted as 
practically correct. 

Tables of Efficiencies for Various Working Pressures and 
Times between Periods of Coaling, which give Mini- 
mum of Weights, Iron Boilers of the Ordinary 
Cylindrical Type being used. 

No. I.—For Ordinary Chimney Draught. 


r=1,052 + 7.87 








we Number of Days for which Coal is to be Carried. 

mEs pualientaenesiliapeciaineatinleindihaitenaiagiiaion 

of co 

BMS 25 1.5 |.75)1.| 2% |8. | 4 | S. | 10.) 20 
60 .247 .314).358 .36 -642 .704 
75 237 .303 |.346 .37 -631 | .695 
90 |.229).293|.335 .366 -621| .686 
105 |.221'|.284|.325 | .35 .612 | .678 
120 |.214 .276)|.317 . 604 | .671 
135 |.208 .269 .309 .3: 596 | .664 
150 =| .203 |.262 .302 089 | .658 





No. Il.—For Draught by Steam Jet in Chimney. 























we _ | Number of Days for which Coal is to be Carried. 

“as ean we ee 

oF . | 

Bm | 25) .75) .75| 1. | 2. | 8.) 4.) 5. | 10.) 20. 
60 |.307|.382/.430'.464 .545 .592).623 .646 .712) .770 
75 |.295|.370!.417 |.451).532 .579|.612|.635 .703) .762 
90 |.285/.359/.405 .439 .521 .568).601|.625 694.754 
105 |.276|.349/.395 |.429 .510 .558|.590/.615 .685 .747 
120 |.768 .340|.385 .419 .500 .548).581 .606 .678  .740 
135 |.261|.332|.376 .410 .492 .539|.573|.598 .670/ .734 
150 |.255 |.324|.369 .402 .484 565.590 .664) .728 
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THE SIGNAL SERVICE OF AMERICA. 
A VERY interesting exhibit in the Paris Electrical 
Exhibition was that of the Signal Service Depart- 
ment of the United States, in which the actual appa- 
ratus employed was shown at work. The growing 
importance of this branch of telegraphy is largely 
due to the initiative taken by the Americans and 
the success of their weather warnings. The signal 
service of the army of the United States is estab- 
lished not only for the purposes of war, but for the 
furtherance of climatology and in the interests of 
the citizens of the various States of the Union. 
A network of meteorological stations is now spread 
over the North American continent from the 
Atlantic to the Pacific and from the Gulf of 
Mexico (including the West Indies) to the frontier 
of Canada. Moreover, weather telegrams are daily 
exchanged between the British possessions in the 
north and the United States. When the new trans- 
continental telegraph line between Manitoba and 





British Columbia is completed, it is expected that 
very valuable reports will be forthcoming from the 
vast areas of the fertile belt lying along the valley 
of the Saskatchewan. A total length of 5219 miles | 
of frontier is now observed by the signal corps at 
116 scattered stations, connected together by tele- 
graph and in communication with the observatory 
of Washington. This comprises in detail the | 
Arizona division of 1245 miles with 25 stations, 
from five of which weather reports are received at 
Washington ; the Texas division of 1850 miles with 
35 stations, from ten of which reports are sent to 
the central observatory ; the Washington Territory 
division of 261 miles with fourteen stations; and 
the north-western division of 1863 miles with 44 











stations. The data from the north-west is found 
to be indispensable to a proper understanding of 
the weather processes in the Mississippi valley and 
the region of the great lakes, therefore it is im- 
portant not only for the farmers of the west but 
for the sailors of the lakes to have abundant reports 
from the? Manitoban territories; and it is to be 
hoped that the Dominion Government will take 
sufficient steps to observe the weather in the north- 
west districts and work in conjunction with the 
Americans, 

The Signal Service of the United States was 
founded in 1870 by a resolution of Congress autho- 
rising the Secretary of War to provide for taking 
meteorological observations, and “ giving notice by 
telegraph and signals of the approach and force of 
storms.” The organisation of the system was 
entrusted to the chief signal officer of the army, 








Brigadier-General Albert I. Myer, and the depart- 
ment thus created was termed the “ Division of 
Telegrams and Reports for the benefit of Com. 
merce and Agriculture.” 

Fortunately the peculiar extension of the United 
States over 57 degrees of longitude and 22 degrees of 
latitude afforded good advantages for studying the 
atmospheric changes going on, for experience had 


| demonstrated that most of the storms which moved 


across this broad area travelled from the west to 
east. At first the stations were few and the 
warnings uncertain ; but as stations were multiplied 
the predictions became surer, and the public 
interest in the movement speedily increased. The 
principle of simultaneous observations was adopted, 





so that maps of the actual state of the weather at 
certain times could be prepared, and forecasts were 
published three times a day. These tri-daily fore- 
casts, or “ probabilities” as they were called, with 
the weather conditions reported just as they were 
observed gave an average verification of 76.8 per 
cent. from November 1,'1871, to October 1, 1872 ; 
and during the year ending June 30, 1872, the 
average of correct warnings was at least 70 percent. 

By Act of Congress approved on June 10, 1872, 
the Signal Service was further charged with the 
duty of providing additional stations and issu- 
ing such reports as would be conducive to the 
interests of agriculture. The farmers of the States, 
various learned institutions, and marine boards, 
both in America and beyond, had now begun to 
take a lively interest in the work, and sea-going 
ships tendered their observations to General 
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SCHRAM’S AIR COMPRESSOR. 


CONSTRUCTED BY MESSRS, OLIVER AND COMPANY, LIMITED, ENGINEERS, CHESTERFIELD. 
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data of the stations and the results deduced from 
than in the previous year. On March 3, Congress| them, either in the form of tables or weather 
authorised the establishment of stations at the|charts. The library of the Signal Office was 
lighthouses and life-saving posts on the lakes and| increased to 2500 volumes, and the apparatus 
seacoast, and made provision for connecting these|employed in “taking observations was greatly 
by telegraph lines or cables to be worked ‘by the | simplified. The percentage of verification also 
Signal Service. 
Office began the re gul: ur publication of a “ Monthly | stood at 81 
Weather Review,’ 


Myer. In 1873 progress was even more rapid| 





per cent. for New England and the 


Early in the same year the Signal|rose, and for the year ending June 39, 1873, it | 


Lake Region, 75 for the Upper Lake Region, 77 
for the Eastern Gulf States, and 74 for the Western 
Gulf States and the North-West Territories. In 
1873, too, the system of world-wide simultaneous 
observations was inaugurated at the International 
Congress of Meteorologists held at Vienna, and 
much good has resulted from these external con- 
tributions to the meteorology of the States. The 


giving in a popular form the| Middle States, 79 for the South Atlantic and Low er|atmosphere of the world is a unit and must be 
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studied as such ; therefore, we shall never be able 
to get a proper mastery of atmospheric processes 
until each and every country contributes its share 
of meteorological data. In 1874 the international 
exchange of weather reports became so common 
that General Myer was able to issue a daily 
“Weather Bulletin and Chart,” and on July 1, 
1875, the Signal Office at Washington began the 
publication of a daily “ Bulletin of the Northern 
Hemisphere of International Simultaneous Meteo- 
rological Observations” presenting the tabulated 
results of all contributing observers. These reports 
covered the area of North Africa, Europe, Green- 
land, the Azores, North America, the West Indies, 
South America, the Sandwich Islands, China, 
Japan, and South Africa, including also the ocean 
highways, as far as they were observed. Moreover, 
on July 1, 1878, General Myer began to issue a 
graphic synoptic weather map each day in addition 
to the daily international bulletin. This chart is 
based on the data of the daily bulletin and is its 
supplement. It exhibits in one view the actual 
state of the atmosphere in the northern hemisphere 
at the time of observation as far as known. 

In carrying out this work the Signal Office has 
been assisted by the British, Portuguese, Swedish, 
and American navies, as well as several of the best 
ocean lines of steamers. Individual observations 
are also received from amateurs, and in recompense 
the Signal Office forwards to them the daily 
bulletins and charts free of cost. All expenses 
of postage for sea observations are borne by the 
office, and, when necessary, the requisite instruments 
are furnished to shipmasters in return for their 
observations. In fact all navigatorsare encouraged 
to contribute to the work, and there are at present 
239 shipmasterson the books. Telegraph steamers 
may do especial service, as in the case of the 
steamer Faraday, which during the laying of the 
last Atlantic cable encountered a smart cyclone in 
mid-ocean, and without heaving to, reported its 
passage by the wire connecting her to England, 
and noted the different changes of the wind as the 
several quadrants of the storm blew past. Tele- 
graph cables from one land to another are invaluable 
for the transmission of weather reports, and a 
proposal was recently before the French Govern- 
ment to lay a cable from the island of Reunion to 
Mauritius, in order that the cyclones of the Indian 
Ocean might be forewarned from the latter place 
for the benefit of the planters and shipmasters of 
the French possession. No doubt when a cable 
connects the Azores to Europe we shall be able to 
learn more about the which sweep the 
North Atlantic and blow upon the British coasts, 
and if, as General Myer believed, mid-ocean stations 
could be established, the advantages to European 
commerce and agriculture would be immense ; for 
the great distance of America from England 
renders the Signal Service predictions somewhat 
uncertain in regard to Europe. The system of 
Arctic observatories about to be established is only 
another step towards the time when the whole 
world will be dotted with meteorological posts, 
engaged in watching the weather and transmitting 
their reports to central observatories situated in 
the chief centres of life and business. 

Nearly the whole work of the Signal Service of 
the United States is done by the officers and men 
of the army on its peace footing. This arrange- 
ment is an economical one, as it keeps the soldiers 
in good training, and the cost of their maintenance 
is fully requited by the advantages of their reports 
and the extension of telegraph lines. ‘“ Experience 
has shown,” says Major-General W. B. Hazen, 
Chief Signal Officer U.S.A., “that arduous meteo- 
rological labours, such as they perform, have not 
been secured by any civil corps. As the Signal 
Service observers must report several times a day 
to the Washington Office, each regular report 
serves in effect as a telegraphic roll-call of all the 
stations spread over the country from the Atlantic 
to the Pacific, and from the lakes to the Gulf of 
Mexico, insuring promptitude, vigilance, and 
steadiness in the entire signal corps.” Neverthe- 
less, at the instance of Professor Joseph Neury, 
secretary of the Smithsonian Institution, the Smith- 
sonian wether observers in all parts of the United 
States have been added to the Signal Service as a 
veluntary force, and the reports of the Army Post 
Surgeons are also sent to the Signal Office. Still 
further inducements are held out to competent 
civilians established in the sparsely settled districts 
to give their quota to the general store of observa- 
tions. 


storms 





The officers and men of the Signal Service are 
specially instructed at Fort Myer, Virginia, and the 
central station, Washington, in signalling, tele- 
graphy, the methods of observing, and the routine 
of the offices and stations, as well as being drilled 
in arms and the construction and maintenance of 
field telegraph lines. They are then drafted to the 
different stations as they are required, north, south, 
east, west, and from the frozen summit of Piker 
Peak or Mount Washington to the hot swamps of 
the Mexican Gulf. Each station is equipped with 
a barometer, thermometers, ordinary and maximum, 
and minimum; an anemometer with electrical 
attachment and self-registering apparatus; a hygro- 
meter ; a wind vane ; arain gauge ; and at stations 
upon lakes, rivers, or the sea-coast thermometers 
for taking the temperature of the water at different 
depths. The observations include the readings of 
the barometer and the exposed wet-bulb thermo- 
meter, the maximum and minimum temperatures 
during the last 24 hours ; the direction and velocity 
of the wind; the amount of rain or snow that has 
fallen since the last report; the kind, quantity, and 
movement of clouds; the appearance of auroras, 
haze, fog, smokiness, frost, &c.; while river stations 
all take the readings of the flood gauge, and 
coast stations the direction and character of the 
ocean swell. Tri-daily observations of most of 
these elements are taken simultaneously at all the 
stations at 7 A.M.,3 P.M.,and 11 p.m. These are at 
once telegraphed in cipher to the Washington office, 
where they are entered in blank bulletins and 
plotted on the weather maps by means of figures, 
symbols, and lines delineating the areas over which 
like atmospheric conditions prevail. From a study 
of these maps a special assistant makes out his 
weather predictions which along with the “ tri- 
daily weather map” is issued three times a-day 
under the title of “indications” and “ cautionary 
signals.” These are posted up at the harbours, 
board of trade rooms, exchanges, and other public 
places ; besides being distributed free of charge 
to the leading newspapers throughout the whole 
country. The cautionary storm signals are chiefly 
intended for the safety of shipping; but special 
‘farmers’ bulletins” are disseminated by the rail- 
ways every week day at an early hour ; and to still 
further advance the agricultural interest, the Signal 
Office have recently established a“ Railway Weather 
Bulletin Service,” in which 111 railway companies 
co-operate in distributing morning bulletins to over 
3000 railway stations without expense to the 
Government. Thus the railway officials and resi- 
dents of a district get early copies of the “ indica- 
tions” and the weather charts. 

Turning now to the special apparatus employed 
by the Signal Service we find a very ingenious 
barometrograph or recording barometer invented 
by Mr. Adolf Eccard, of the United States Signal 
Corps. It is principally designed to mark the 
atmospheric pressure at higher inaccessible points 
such as the tops of high mountains, whereit would 
be impracticable or unnecessary to keep an observer. 
The apparatus consists of a barometer tube with a 
transmitter attached and a recording receiver con- 
nected to the transmitter by means of a telegraph 
circuit. By placing the barometer and transmitter 
at the point of observation, the height of the mer- 
cury column can thereby be telegraphed to the re- 
ceiver, which may be stationed at any convenient 
place. Figs. 1 and 2 on page 532 illustrate the two 
detached portions of the apparatus. The baro- 
meter (Fig. 1) is a syphon tube filled with 
mercury on which floats a ball of iron suspended 
from a cord which passes over a pulley A and is 
tied toa screw B. The pulley A is carried by a 
pivotted lever C, which at its other extremity 
remains equidistant between two platinum contact 
points as long as the level of the mercury keeps 
constant. When, however, the level of the 
mercury rises or falls 0.02 of an inch the float is 
buoyed up more or less, and the free point of the 
pivotted lever C makes contact with the lower or 
upper contact points as the case may be. This has 
the effect of sending a current through the line to 
one or other of two electro-magnets on the receiver, 
which actuate a pencil in recording by means of 
clockwork the rise or fall of the mercury. At the 
same time the clockwork of the receiver closes the 
circuit of a battery in connexion with the two 
electro-magnets M of the transmitter. According 
as the current passes through one or other of these 
magnets the armature is attracted to right or left 
and causes an escapement wheel E to rotate in one 
direction or the other. This wheel carries beneath 








it a screw stem, which by means of a projecting 
arm in turn carries the screw B to which the end 
of the float cord is attached. The rotation of the 
escapement wheel, therefore, either raises or 
lowers the screw stem, and with it the screw to 
which the cord is tied. By this means the float is 
brought back to its old level on the top of the 
mereury column, and the end of the lever © is 
returned to its middle position between the two 
contact points ready for a further rise or fall of the 
mercury by 0.02 in. 

The receiver (Fig: 2) consists of two vertical 
drums wrapped with paper and turning by means 
of a train of clockwork A on the right of the top 
plate. The right cylinder directly below the clock- 
work makes one turn each day, while the left, which 
is driven by a screw spindle gearing with the axle 
of the right cylinder, only makes one turn in a 
fortnight. It follows that the curve traced on one 
cylinder gives the diurnal variations of the baro- 
metric column, whilst that traced on the other gives 
the fluctuations for half a month. Between the 
two drums there is a screw stem C, which supports 
a pencil carriage fitted with marking pencils in 
contact with the paper on bothdrums. An escape- 
ment wheel D is carried by the screw stem and 
can be rotated in one direction or the other accord- 
ing as the armature of the two electro-magnets 
M is attracted to one side or the other, that 
is to say, according as the current from the trans- 
mitter passes through one or other of the electro- 
magnets. The rotation of this wheel raises or 
lowers the screw stem C, and with it the pencils, 
thereby recording on the drums the rise or fall of 
the barometer. 

The recording anemometer of Mr. Eccard was also 
exhikited at the Paris Electrical Exhibition. As 
shown in Fig. 3, it consists of the usual four hemi- 
spherical cups A mounted so as to rotate by the 
wind round a vertical axis, The number of miles 
and tenths of a mile can be directly read off by the 
circular scale B, or they can be recorded at a con- 
venient distance by means of electricity. For this 
purpose little metal contact pins are set round the 
mile wheel of the indicator B, and as the latter 
revolves these pins make contact successively with 
aside spring which completes the circuit of the 
battery and transmits a current to the electro- 
magnets M of the recording apparatus. The arma 
ture of the magnet being attracted by this current 
holds an escapement until the circuit is broken in 
the indicator of the anemometer by the passage 
of the metal pin clear past the spring. When this 
has taken place the escapement releases the clock 
work C of the receiver, and the pencil is moved a 
short distance over the paper on the cylinder D, 
thereby recording one-tenth of a mile of wind. The 
paper is capable of marking fifteen miles of wind 
ina single width ; but by the peculiar construction 
of the screw E which has a right and left-hand 
thread, the nut carrying the pencil will, on reaching 
the side of the sheet, enter on the other thread and 
return on its path, thereby giving a continuous 
record. 

Mr. Eccard is also the inventor of an anemoscope 
and register for indicating the direction of the wind 
to eight points of the compass, see Fig. 4. It consists 
essentially of a wind vane and a dial having the 
eight points marked upon it. The hand on the 
dial is always made to point to the actual direction 
from which the wind blows by means of clock- 
work interrupting the circuit of a battery at 
regular intervals and adjusting the hand by an 
electro-magnet. Another part of the United States 
signal equipment is a self-recording rain-gauge 
invented by Lieutenant D. G. Gibbon, United 
States Army. The funnel of the ordinary gauge 
is connected by a tube to a receiver, which contains 
a float attached by a silk cord to a shaft carrying a 
marker. The thread on its way passes over a pulley 
and counterbalances a pivotted lever. As soon as 
the water enters the receiver the float rises and the 
lever descends, thereby closing an electric circuit 
and transmitting a current through an_electro- 
magnet, which attracts an armature, and allows the 
shaft carrying the marker to revolve by means of 
clockwork. ‘The revolution of this shaft winds up 
the cord, and raises the lever, thereby breaking 
circuit. The exhibit of the Signal Service Corps 
was further completed by specimens of their field 
equipment, including a wagon telegraph office for 
three persons besides the driver, and drawn by two 
horses ; a four-horse wire wagon with a paying-out 
drumdriven by the hind wheels in such a manner 
that the speed of the wagon regulates the delivery 
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of the wire; and a pole wagon drawn by four 
horses, and containing white pine poles tipped with 
iron anda variety of tools and insulators. 





CARPENTIER’S MELOGRAPH. 

Tue old reputation of the celebrated house of 
Rubmkorf is worthily maintained by a young engi- 
neer who some years ago succeeded that eminent elec- 
trician. M. Carpentier has already rendered great 
services to the mechanics of science, and particularly 
to electrical investigation, by the construction of 
various apparatus as remarkable in their theoretical 
conception as in their beauty of execution, From his 
establishment have issued the curious instruments 
for measurements devised by M. Marcel Depréz, 
especially the galvanometer known as the fish-bone 
galvanometer, so valuable in the measurement of 
electrical intensities, and which the inventive genius 
of M. Carpentier has recently modified under the 
ordinary form of a metallic manometer, forming a 
complete analogy with the measuring apparatus 
commonly used in industry. We shall have on an 
early occasion to refer to several of these instru- 
ments, indispensable to all those engaged in elec- 
trical pursuits, but on the present occasion we have 
to speak of a personal invention of M. Carpentier, 
which will command the interest of all those inte- 
rested in music, 

M. Carpentier, who himself is a talented musician, 
set himself to solve the problem—how could a com- 
poser after having given free scope to his imagina- 
tion, and allowed his fingers to follow their inspira- 
tion on the keyboard of a piano, obtain a record of 
the harmony he had produced? Memory is not 
always to be relied upon, and composers write, 
under the general rules of harmony, aided by the 
faculty of assimilation resulting from a prolonged 
experience. Beethoven was deaf, and some of his 
chefs-d’ceuvres were created without his having 
heard them. Without professing to possess any 
authoritative opinion on the subject, we think that 
any efficient appliance for automatically recording 
compositions will be welcomed by musicians as a 
means of saving them considerable trouble and at 
the same time of preventing many valuable and 
fugitive ideas from being lost. The melograph of 
M. Carpentier consists of two distinct parts, the 
piano or harmonium on which the piece is executed, 
and the recording apparatus which can be placed at 


any distance fromthe instrument. The keyboard is | 
modified in such a manner as to make contact electri- | 


cally with a band of paper which is unrolled on the 
recorder, and which transforms it into a sort of Jac- 
quard, similar to that of which a piece is shown in the 
annexed diagram, and which is a fac-simile taken from 














the instrument of which one was exhibited at the 
Paris Electrical Exhibition. We hope to be able to 
describe this instrument clearly by the aid of some 
diagrams. As said above, the apparatus consists of 
two distinct parts; the musical instrument from 
which the melody proceeds under the fingers of the 
performer, and which is automatically reproduced as 
frequently as may be desired by the recorder which 
transcribes the melody and afterwards can transmit 
it. ‘The instrument shown at the Exhibition was a 
harmonium with fifty keys, the keyboard presenting no 
peculiarity nor any indication of electrical connexion 
to show the special purpose for which it was adapted. 
Each key whet depressed by the pressure of the 
finger allows a little copper rod resting on it to fall 
freely, and also allows a small silver-pointed screw 
to come in contact with a blade also of silver, that 
extends along the whole length of the harmonium, 
The inventor preferred to use silver instead of brass 
for all his contacts, partly because of its greater 
electrical conductibility, and partly because oxide 
of silver is a conductor, while oxide of copper is an 





insulator. ‘The contacts are produced by very 
minute surfaces, and it is therefore necessary that 
no obstacle should intervene to obstruct the pas- 
sage of the current. Fig. 1 shows the movement of 
the key ‘I’ ; when it is depressed the pin a, which rests 
on the key by a collar, falls also, and allows the 
downward movement of the silver-tipped screw 
N with the aid of springs r. Now each of the 
springs, and therefore each of the keys, corresponds 
with a wire leading to the receiving part of the 
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apparatus, and passes by a little electro-magnet 
placed in the receiver, whilst the strip of silver 
and the frame of the receiver communicate with 
the two wires of a battery. Sketch, Fig. 2, indi- 
cates this mode of connexion, showing the silver 
strip, four of fifty keys, some of the fifty con- 
necting wires, the electro-magnets, the frame of 
the receiver, and the battery. The electro-mag- 
nets are of the form shown in Fig. 3. They 
comprise a movable portion A B pivotted at C, 
and chamfered as indicated at A, so as to allowa 
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motion of sufficient amplitude without the distance 
between the armature and the movable part A B 
becoming too great. To economise space the fifty 
electro-magnets of the melograph corresponding to 
the fifty keys are grouped in four rows ranged 
obliquely. ‘The lower end B of each of the levers 
is coupled to a small bell-crank lever d turning on 
the pin (Fig. 4); the upper side of the horizontal 
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part of this lever carries a small steel blade g, formed 
| like the bearings in a weighing machine and 1.5 mm. 
wide, and which is necessarily slightly raised when 
| the corresponding note struck on the harmonium 
| closes the circuit and magnetises the electro-magnet. 
The duty of these steel pieces g, when they are 
raised, is to lifta double sheet of paper which is 
/unrolled above them. These two sheets are at 
first placed on two rollers C C', Fig. 5; they are 
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unrolled through the action of two small rollers / /', 
which feed them forward. This portion of the 
apparatus abounds in very ingenious details, and in 
parts requiring very great accuracy. We will 
mention some of the more important, The cylinders 
C Cl are mounted so as to allow them a little lateral 
play. ‘The cylinder / runs in bearings in the frame 
MN; it can be adjusted in reference to its distance 
from /' by means of the following mechanism. The 
axis of the roller / moves in two square recesses 
made in M N, and is pressed down by the rods ¢, 
which can be raised or lowered by a horizontal 
lever, operated by the eccentric e and the spring 
r. The adjustment is effected by a little key fixed 
at its extremity. The cylinder / can be thus raised 
through some millimetres above the cylinder /', to 
allow of the space for passing through the two 
sheets of paper. These two bands, which are 8.66 in. 
wide, are drawn through the rollers which are 
caused to revolve, passing on their way over a steel 





platen p, in which are formed fifty small openings 
.08 in. wide and .12 in. long, placed immediately 
over the fifty steel pieces on the horizontal arm of 
the bell-crank lever d. When these are raised they 
press against the sheets of paper, projecting through 
the small openings in the platen above them. A 
small revolving cutter now comes into action, shown 
in Fig. 5 and in more detail in Fig. 6. This cutter 
consists of a square long block of brass A, on two oppo- 
site faces of which are mounted two steel plates B 
made with a series of fifty semicircular recesses, in 
which are fitted fifty small steel cutters set in place 
by the screw v. This double series of cutters are very 
carefully adjusted, almost to the hundredth part of 








a millimetre. When they have been thus fitted the 
shaft on which the cutter head is mounted is placed 
in a veryaccurate lathe, and the cutters are sharpened 
by a small emery wheel. The small screws / serve 
to set forward the block carrying the cutters when 
the latter are worn. The cutting bar is driven at a 
speed of 3000 revolutions a minute; one end of the 
shaft is fitted with a small fan to remove the paper 
shavings which are produced, It will be seen that 
when the steel block lifts the paper over any par- 
ticular opening, the corresponding cutter will strike 
the raised paper, and cut away rectangular slots in 
the paper, the length of which will vary with the 
length of time that the paper is held up, that is to 
say with the duration of the note. Two sheets of 
paper superposed are used to maintain a certain 
space between the cutting edge of the steel block 
and the edge of the revolving cutter, and so to 
avoid a contact that would destroy the apparatus. 
The upper sheet only is cut through, the lower one 
being more or less scraped by the passage of the 
cutter. We may here refer to a very ingenious 
arrangement by which that part of the instrument 
supporting the cutter can be raised by only half a 
turn of the screw which connects it with the frame. 
The base carrying the cutter bearings and the roller 
lrests ona plate of copper pierced at its ends by 
two cylindrical holes, large enough to allow the 
head of the screw to pass. Between this head and 
the plate a small steel key is introduced, Fig. 7, 
which can be moved by means of the handle, and a 
very slight movement is sufficient to slacken the 
screw (Fig. 8). 

We have seen how the movement of the keys of 
the instrument is translated into a Jacquard sheet, 
of which we have already given a specimen, and we 
have now to consider how the melograph acts as a 
reproducer of sounds, and what is the mechanism 
devised to produce this effect. The paper on which 
the piece of music is represented by a number of 
rectangular slots of different lengths, and which 
has been rolled up as described, is rolled back 
upon a spindle, which. is caused to revolve so 
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that it resumes the position it occupied before 
piercing. In the course of this movement it passes 
over asilver plate indicated in Fig. 5, and overa 
series of fifty small silver brushes connected to the 
frame of the harmonium by fifty electric magnets 
similar to those already described as forming part 
of the melograph. ‘Che diagram of this arrange- 
ment, which is effected by the movement of a com- 
mutator, is analogous to thatof Fig.1. It is shown 
in Fig. 9, which is a diagram showing part of the series 
of electro-magnets, the silver brushes, the silver plate 
of the melograph, and the frame of the harmonium. 
The brushes press the paper against the plate of 
silver; when the paper is continuous the brushes are 
electrically insulated, but when an opening presents 
itself, the current is established between the brushes 
and the silver plate, the duration of the current 





depending on the length of the opening. The 
current flows through a wire to a small electro- 
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magnet similar to those already described. cess 
Fig. 10). The upper end of the pivotted lever con- 
nected to the magnet carries a roller g, which presses | 
against a wooden block s fixed under each key ; | 


this shoe fits in a groove formed in a long steel | 














cylinder placed under the keyboard, and which is 
caused to rotate. It will be at once understood 
that the arrangement comprises fifty sets of magnets, 
fifty blocks s, and fifty grooves in the steel cylinders. 
When contact is established the shoe is pressed 
against the groove, and the rotation of the cylinder 
draws it downward, bringing the key with it, and 
producing the corresponding tone for as long a time 
us the contact lasts. In this manner the continual 
rotation of the cylinder draws down as many keys 
as there are spaces on the Jacquard strip of paper, 
and in this manner the whole of the roll of paper is 
unwound, reproducing the air which had previously 
been cut upon it by the extremely ingenious 
mechanism described. In must be remarked that 
the shoe s does not act as a brake ; this would affect 
the speed of the cylinder, which it only touches 
with the bevelled edge, so as to produce a mini- | 
mum of friction, and is maintained in contact only | 
until the stopping of the current releases the small | 
roller from pressing against it, the shoe being raised 
by the key lifting itself to its normal position as 
soon as the downward motion stops. We are 
indebted to M. Carpentier for the means to describe 
this ingenious arrangement so clearly, and which, | 
although it appears complicated, is really simple | 
and worksadmirably. 

We have said that M. Carpentier did not propose 
to design the melograph as a printer of music in the 
ordinary familiar form; but if the use of the instru- | 
ment became at all general it would not be difficult 
to read the harmonies indicated by the rectangular | 
blocks. Nothing would be easier than by means of | 
a brush to stencil on a sheet of paper beneath, the | 
whole of a piece of music as shown in Fig. 11. The 
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different classes of notes corresponding to the keys 
would be shown in tinted and white bands, while 
the holes in the melogram would be reproduced in 
black. Thus on the sketch, Fig. 11, will be recog- 
nised at a glance the two accord, do mi, sol; re, 
fa, la, of which the second would be represented by 
three black, and the first by three white. 

It only remains to point out in terminating this 
article that four movements have to be given to the 
apparatus. 

1. The movement of the bellows of the harmo- 
nium, 

2. The rotating motion of the grooved cylinder 
below the keys. 

3. The movement of the revolving cutters. 

4. The motion for rolling and unrolling the 
paper. 

Ihese four movements may be obtained by means 
of small motors, driven by batteries, or by other 
convenient means. Whatever may be the prac- 
tical value to musicians of this ingenious combina- 
tion, and we should imagine that it must possess a 
certain value, M. Carpentier is to be congratulated 
on the admirable way in which he has worked out 
a difficult and interesting problem. 





BATTERIES AT THE PARIS ELEC- 
TRICAL EXHIBITION. 


THE voltaic batteries on view at the Exhibition 


| were almost all modifications of well-known types ; 


but some of these modifications are worthy of being 
studied. To begin with the Daniell element, as 
being the most universally employed and constant in 
its action, there was in the Austrian Section a novel 
form which is employed on the Buschtehrad Railway 
at Prague. It is the device of Herr Kohlfiirst, and 
consists as shown in Fig. 1 of a glass jar A with a 





contraction } ) at its lower part. This jar is covered 
with a cast-iron lid D to prevent evaporation, and a 
conical plate of pig-zinc Z is connected to it by 
means of a brass pin c which is screwed into the lid, 
and carries at its upper end a terminal x, The 
zinc forms one pole of the battery, and the other is 
made of an S-shaped plate of lead lying on the 
bottom of the cell. A gutta-percha insulated wire 


|f runs from this plate outside the cell through a hole 


in the cover, and serves for the other terminal. 
The bottom of the jar from the lead plate to the 
narrow neck bd is filled with crystals of sulphate 
of copper, and over the neck is laid a perforated 
plate of unglazed earthenware ¢. The exciting 
liquid is a solution of sulphate of magnesia, which 
is poured into the cell through a funnel-shaped 
opening ¢ in the cover. ‘This is ordinarily kept 
closed by a cork. 

The electromotive force of this element is about 
a volt, and its iaternal resistance about five Siemens 
units. It is stated to be very constant and requires 
little attendance ; once set up it will last for six 
months however much it is worked, and a year if 
not in constant use. Meidinger and Kriiger 
batteries were formerly used on the Buschtehrad 
Railway, but by employing the battery we have 
described a saving of some 75 per cent. has been 
effected. 

Another form of Daniell battery, with a reservoir 
for the sulphate of copper at the bottom is repre- 
sented in Fig. 2, where the copper plate itself 





forms the separator between the sulphate of copper 
solution below, and the sulphate of zinc solution 
above. It is the design of Messrs. Bliss and Hill, 
and is constructed by the Western Electrical Manu- 
facturing Company, of Chicago and New York. 
The agents of this company in England are Messrs, 
Latimer Clark, Muirhead, and Co., of Westminster. 

A very simple plan for keeping the two solutions 
from mixing in the Daniell cell was exhibited by Dr. 
James Moser, now of the Société Générale des Tele- 
phones, Paris, but formerly of London. This plan 
is sketched in Fig. 3, where A is a long glass jar 


fitted with a lid of cork B. ‘Through a hole in the 
cork, a cylindrical zinc rod E is inserted to serve for 
the positive plate, and a disc of copper D is placed 
on the bottom of the jar as the negative plate. An 
insulated wire runsfrom this plate through a hole in 
the cover as shown. The whole cell is filled with a 
solution of sulphate of zinc, and crystals of sulphate 
of copper are dropped upon the copper plate at the 
bottom, where they dissolve. ‘The solution of 
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sulphate of copper thus formed is, however, pre- 
vented from rising into the upper half of the jar, 
where the zinc plate is fixed, by means of an 
additional piece of zinc, Z, suspended in the liquid. 
Any sulphate of copper diffusing up as far as this 
plate is decomposed by the zinc, and metallic copper 
is deposited on the metal. ‘There is thus a definite 
line of demarcation drawn between the two solutions 
at C, the level of the bottom of the suspended zinc. 
Dr. Moser’s cell answers very well as a standard, 
ani the same device might be applied to the produc- 
tion of ordinary working batteries. When the 
circuit of a Daniell cell is open there is always a 
little wastage due to the reaction of the zinc upon 
the sulphate of copper. In order to suppress this 
M. Gaiffe has designed the form of cell illustrated in 
Fig. 4. This consists of a glass vessel B containing 








a zine cyliuder Z suspended by bent wires from the 
mouth of the jar; an inner chamber P, the upper 
part of which, J, is porous, and the lower part, 
S, is of ordinary glass; and a central cylinder of 
copper C, contained in the central vase, ‘This 
copper cylinder is prolonged into arod c' c"'!, which is 
bent back into the cell B outside of the porous 
vase and curved horizontally into a ring c’’, which 
encloses the central vase. The cell is charged by a 
concentrated solution of sulphate of zinc or sulphate 
of magnesia, and crystals of sulphate of copper S 
are placed in the bottom of the central vase around 
the foot of the copper cylinder. On dissolving, 
these crystals at first saturate the solution in the 
lower part S of the central vase, and when it rises 
to the line J, where the porous part of the vase 
commences, it permeates the pores and sinks by its 





density into the lower part of the outer vessel B 
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THE ELIAS ELECTRO-MOTOR. 





(For Description, see following Page.) 
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This permeation operates very slowly, and weeks|that water should not rise much above the level) parts of water), which is poured into the middle 
elapse, during which the circuit is opened, before | of the upper row of holes in the porous vase. The | compartment Lb! B! formed by the “ separator ” and 


any deposit of copper can be detected on the zinc. | object of this is to make the greater portion of the | the porous cell, 


The latter is filled up with a 


When the circuit is closed, there is less internal | carbon humid only by capillary action, whilst the solution of ammonic sulphate, made by dissolving 
resistance between Z and C", than between Z and C, | zine is entirely immersed in the liquid. ‘The metal | 25 grammes of the crystallised salt in one litre of 


hence the sulphate of copper which has sunk to the 
bottom of the outer vessel is first reduced, and the 


can therefore become entirely dissolved. 
M. Maiche claims for his cell that it will last a 


| water. 
| The electromotive force of the combination is 


liquid in the exterior cell soon regains its original long time without recharging, and by its high| about 2.14 volts, or 12 per cent, higher than that of 
purity. The action then continues as in an ordinary |electromotive force and low internal resistance | an ordinary Leclanché, and its internal resistance is 
Daniell cell.- Further, the incrustation of the is eminently adapted for working electric bells, or| from 5 to 6 ohms. This comparatively low internal 


porous pot by copper is avoided by preventing any 
contact between the pot and the copper plate. 


|for telegraphy. It seems to us, however, that 
small particles of platinised carbon can escape 


| resistance is attributable to the presence of white 
;manganese, which has a higher conductivity than 


A modified form of Leclanché battery, presenting | through the holes in the porous vase by the washing the black. The battery can be readily cleaned, and 


some new features, was exhibited in the French 
galleries by M. Maiche. As shown in Fig. 5, this 
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consists of a glass vessel A, containing at its upper 
= a cylindrical porous vase B perforated with 


| action of the liquid, and deposit on the mercury and 
| zine, thereby creating local action. This defect, if 
|it exists, could no doubt be readily rectified by the 
| Inventor, 
| For example, in the new Howell battery, exhibited 
| by Messrs. Latimer Clark, Muirhead, and Co., of 
Regency-street, Westminster, this drawback is over- 
come by the use of a double diaphragm, one porous 
and the other perforated, or rather slotted. As 
illustrated in Fig. 6, this element consists of a 
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| stoneware outer jar A A, inside of which is fixed a 
| stoneware cell B B, called the ‘‘ separator,” having 4 
|number of narrow slots cut vertically in its wall. 


the eminent electrician, Mr. C. Hockin, M.A., has 
reported very favourably of its merits, 

In the American Section there was a specimen of 
bichromate of potash cell, which gives good results. 
It was exhibited by Mr. A. Partz, of Philadelphia 
and Paris, and its chief peculiarity consists in the 
shape of the carbon plate. This is made in the 
form of a hollow cylinder or barrel, with vertical 
slots cut out of it from near the top to the bottom. 
| It has, therefore, a toothed appearance, and en- 
| closes within it the zinc plate, which is an ordinary 
| cylindrical zine rod. ‘The exciting liquid is a neutral 
|solution of bichromate of potash, and the electro- 
| motive force is said to be 1.65 volts, whilst the 
| internal resistance is only 1.6ohms. The result isa 
powerful current from a single cell, and hence the 
| battery is well adapted for domestic purposes, such 
| as ringing electric bells, or for actuating telephones, 
| While referring to the American Section we may 
|also mention a more novel exhibit there in the 
'“litharge battery,” of Mr. J. Morgan Eldredge, 
| The battery is of the ordinary form, and the plates 

are zinc and lead. The zinc cylinder is cast with 
lugs, by which it is hung from the mouth of the 
jar, and the lead plate is simply a square plate of 
| lead placed on the bottom of the vessel. Powdered 
|litharge is strewed upon the lead plate and a solu- 
‘tion of chloride of ammonia is filled in. In the 
chemical action of the cell, oxide of lead, chloride of 
ammonia, and zinc are trausformed into lead, water, 
chloride of zinc, and ammonia. No tests of this 








oles, which is attached to the ebonite cover of the | Within the ‘‘ separator” is placed an ordinary porous | battery are vouchsafed, so we cannot speak of its 


cell, This vase is filled with fragments of platinised 
carbon, that is to say gas carbon, on which 
platinum has been deposited, From one of the 
termivals a platinum wire leads into the carbon 
and makes contact with the latter. The vase is 
traversed by an ebonite stem supporting a circular 
shelf or tray C, on which are laid two small 
cylinders of zinc, surrounded with mercury to 
amalgamise them. A platinum wire d from the 
other terminal descends into the vessel and makes 
contact with the mercury. ‘The external vessel is 
filled with water saturated with sal-ammoniac, or 
water tinctured with a tenth of its weight of 
sulphuric acid, or bisulphate of soda. The level of 


pot ¢ c which contains a zinc rod P kept amalga- 
|mated by means of a little free mercury in the 
| bottom of the cell. In the space A’ A’ between 
| the outer jar and the “separator” is placed a rod of 
| carbonN, fitted inthe usual way with a brass terminal 
for external connexions, and surrounding this rod is 
packed a mixture of graphite and dioxide of 
manganese in small pieces, together with some 
manganese sulphate, or white manganese of com- 
merce, The whole is sealed up with a compound of 
bitumen, and a small opening is left in the lid for the 
escape of gases, 

The battery is charged with a solution of 
sulphuric acid in water (one part of acid to four 








merits, but the employment of litharge as a battery 
material deserves to be noted. 

The element of Signor Piatti, in the Italian 
Section, is based on the observation made by its 
inventor that when powdered coke is pressed into 
a hard mass and inserted between the two plates of 
a voltaic element the carbon, though almost metalli- 
cally conductive within certain limits of pressure, 

|does not ‘short circuit” the cell, but on the con- 
| trary, only serves to render the exciting liquid more 
conductive and powerful. According to Signor 
| Piatti, an element thus constructed lasts relatively 
jlonger without polarising than one in which the 
coke is absent. The cell he exhibited consists of the 
























528 


ENGINEERING. 


(Nov. 25, 1881. 











ordinary glass vessel containing a zinc cylinder, | diameter, and is also provided with a series of six 


and within the cylinder is placed the usual porous 
pot of clay. But the latter instead of containing 
the negative plate is packed with ground coke. 
The negative plate, of silvered copper, or still 
better, of silver, is simply laid upon the top of the 
coke after the manner of a cover, and by means of a 
thumbscrew bearing upon the upper surface of the 
copper, a pressure is applied to the coke paste so as 
to regulate its resistance and the activity of the cell. 
The exciting liquid is a solution of chloride of 
sodium or common salt, and it is necessary that the 
coke should neither be too fine nor too coarse. It 
should be sifted with a sieve having meshes about a 
millimetre in diameter, and then cleaned from fine 
powder by a sieve of gauze. It is then filled into 
the porvus pot and each layer pressed hard. The 
solution is poured into the outer vessel until it 
attains a level of about five or six centimetres below 
the top of the coke, and more is added until the 
absorption of the pot and its contents no longer 
lowers the level of the liquid. The circuit of the 
cell may then be closed, aud the maximum current 
is obtained after allowing it to work about an hour. 
In the action of the battery the chloride of sodium 
resolves itself by electrolysis into hydrate of soda, 
which passes to the carbon, while chloride of zinc 
remains in the liquid, and hydrogen escapes from 
the pores of the carbon. The equation is 
2 Na Chl+ 2H, O+Zn=Zn Ch), -|-2 Na HO+H,,. 
A short time after the battery is put in action 
the hydrate of soda traverses.the porous diaphragm 
by osmose, and encountering the chloride of zinc 
reproduces the decomposed chloride of sodium, after 
the equation 2 Na H O+ZnChl,=2 Na Chi+ 
Zn Hg Og, and the hydrated oxide of zinc deposits 
itself on the exterior surface of the diaphragm, from 
whence it is easily taken away by meansof a spatula, 
in order to prevent an increase of the internal resis- 
tance of the cell. 


Ty our issue of November 11 (see page 490) we 
published a short description of a very interesting 
apparatus which may be considered in some sense 
as a prototype of the Gramme machine, although 
it has very considerable, indeed radical differences, 
and which, moreover, was constructed for a dif- 
ferent purpose, the Elias machine being, in fact, 
an electro-motor, while the Gramme machine is, it 
is almost unnecessary to say, an electric generator. 
This apparent resemblance makes it, however, 
necessary to describe the Elias machine, and to 
explain the difference between it and the Gramme. 
Its very early date (1842), moreover, gives it an ex- 
ceptional interest. The figures on the previous page 
convey an exact idea of the model that was exhi- 
bited at the Paris Electrical Exbibition, and which 
was contributed by the Ecole Polytechnique of 
Delft in the Dutch Section. This model is almost 
identical with that illustrated and described in a 
pamphlet accompanying the exhibit. The perspec- 
tive illustrations show the machine very clearly, 
and the section explains the construction still 
further. The apparatus consists of an exterior 
ring made of iron, about 14 in. in diameter and 
1.5 in. wide. It is divided into six equal sections 
by six small blocks which project from the inner 
face of the ring, and which act as somany magnetic 
poles. On each of the sections between the blocks 
is rolled a coil, of one thickness only, of copper 
wire about .04 in. in diameter, enclosed in an insu- 
lating casing of gutta-percha, giving to the con- 
ductor thus protected a total thickness of .20in.; 
this wire is coiled, as shown in the illustration. It 
forms twenty-nine turns in each section, and the 
direction of winding changes at each passage in 
front of a pole-piece. The ends of the wire coin- 
ciding with the horizontal diameter of the ring are 
stripped of the gutta-percha, and are connected to 
copper wires which are twisted together and around 
two copper rods, which are placed vertically, their 
lower ends entering two small cavities made in the 
base of the apparatus. The circuit is thus con- 
tinuous with two ends at opposite points of the 
same diameter. The ring is about 1.1 in. thick, 
and is fixed, as shown, to two wooden columns B B 
by two blocks of copper a. 

It will te seen from the mode of coiling the 
wire on this ring, that if a battery be connected by 
means of the copper rods, the current will create 
six consecutive poles on the various projecting 
blocks. The inner ring E is about 11 in. in outside 
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projecting pieces which pass before those on the 
exterior ring with very little clearance. Between 
these projections the space between the inner face 
of the outer, and the outer face of the inner ring, 
is 40in. The latter is movable, and is supported 
by three wooden arms F fixed to a boss G, which 
is traversed by a spindle supported in bearings by 
the columns A and C. A coil is rolled around the 
ring in exactly the same way as that on the outer 
ring, the wire being of the same size, and the insu- 
lation of the same thickness. The ends of the wire 
are also bared at points of the diameter opposite 
each other, and the coil connected in pairs so as 
to form a continuous circuit. At the two points 
of junction they are connected with a hexagonal 
commutator placed on the central spindle ; one end 
corresponding to the sides 1, 3, and 5, and the other 
to the sides 2, 4, and 6. Two copper rods, J, fixed 
on the base to two plates of copper furnished with 
binding screws, are widened and flattened at their 
upper ends to rest against opposite parallel sides of 
the hexagon. It will be seen that if the battery is 
put in circuit by means of the binding screws, the 
current in the interior ring will determine six 
consecutive poles, the names of which will change 
as the commutator plates come into contact suc- 
cessively with the sides of the hexagon. Conse- 
quently, if at first the pole-pieces opposite each 
other are magnetised with the same polarity, a 
repulsion between them will be set up which will 


set the inner ring in motion, and the effect 
will be increased on account of the attraction 
of the next pole of the outer ring. At the 


moment when the pole piece thus attracted comes 
into the field of the pole of opposite polarity, 
the action of the commutator will change its 
magnetisation, whilst that of the pole-piece on the 
fixed ring always remains the same; the same 
phenomenon of repulsion will be produced, and the 
mnner ring will continue its movement in the same 
direction, and so on. To the attractive and repulsive 
action of the magnetic poles has to be added the 
reciprocal action of the coils around the two rings, 
the action of which is similar. From this bref 
explanation the differences between the Elias 
machine and the Gramme will be understood. 
The Dutch physicist did not contemplate the pro- 
duction of a current; he utilised two distinct 
sources of electricity to set the inner ring in 
motion, and did not imagine that it was possible, 
by suppressing one of the inducing currents and 
putting the ring in rapid rotation, to obtain a con 
tinuous current. Moreover, if ever this apparent 
resemblance had been real, the merit of the Gramme 
invention would not have been affected by it. It 
has happened very many times, that inventors 
living in different countries, and strangers to one 
another, have been inspired with the same idea, 
and have followed it by similar methods, either 
simultaneously, or at different periods, without the 
application having led to the same results. It does 
not suffice even for the seed to be the same; it 
must have fallen in good ground, and be cultivated 
with care; here it scarcely germinates, there it 
produces a vigorous plant and abundant fruit. 


SCHRAM’S AIR COMPRESSOR. 

WE give this week, on page 523, two perspective views 
of an air compressor constructed by Messrs. Oliver and 
Co., Limited, of Chesterfield, on the plans of Mr. R. 
Schram, of 9, Northumberland Street, Charing Cross, 
for Messrs. Nobel’s naphtha works in the Caucasus. 
This compressor has a steam cylinder 26 in. in diameter, 
and an air cylinder 24 in. in diameter, the stroke in each 
case being 2ft.6in. The two cylinders are placed side 
by side on a substantial baseplate, and the connecting 
rods are coupled to cranks placed at right angles, as 
shown. The steam cylinder is provided with an adjust- 
able cut-off slide, while the air cylinder is fitted with 
Schram’s patent inlet and discharge valves, of which we 
shall have more to say directly. The whole arrangement 
is very compact and substantial. 

The most interesting point in this compressor is the 
construction of the air valves, which are, as we have said, 
of a type designed and patented by Mr. Schram; and in 
order to explain clearly the special features of these 
valves, it will be necessary to recall a few old-established 
facts. It will be well known to most of our readers that 
in the case of an ordinary lifting valve, when a fluid is 
escaping past it there occurs between the raised valve 
and its seat a reduction of pressure which not only pre- 
vents the valve from lifting as high as it otherwise would 
do, but also causes it, under certain conditions of the 








discharge pressure, to temporarily close on its seat, it 
subsequently lifting again only to again close, and so on. 





To illustrate the action which occurs in this case, Mr. 
Schram employs the little apparatus which we illustrate 
in Fig. 1 annexed. This little instrument consists of a 
tube a screwed into a dise 5, while c is a loose dise laid 
on the table. By placing the instrument as shown in the 
diagram, and blowing hard at the mouthpiece d, it will 
be found that a partial vacuum will be formed between 
the discs 4 and ¢, and the latter disc will be lifted from 
the table and made to approach b, 

In the case of ordinary valves the circumferential area 
of discharge at the outer edge of the valve seat is greater 
than at the inner, and in the case of a fluid such as 
water escaping past the valve, the issuing annuler stream 
must either have a reduced depth at the outer periphery of 
the seat, or must move with a reduced velocity. Thus, 
referring to Fig. 2, the stream of water at //, must 
either have a less depth or be moving more slowly than 
at XX, the result being to cause a partial vacuum 
between the surfaces of the valve and seat, and to give 
rise to that clapping or dancing of the valves which is so 
frequently heard in pumps. 

To do away with the action just explained, Mr, 
Schram takes the difference between the outer and the 
inner peripheries of the valve seat, and divides it into a 
certain number of parts. He then surrounds the valve 
with equalising guides h, Fig. 3, of the same width as 
each of these parts, so that the aggregate width of the 
guides is equal to the difference of the inner and outer 
peripheries of the valve seat, and he thus makes the 
aggregate width of the apertures / equal to the inner peri- 
phery X. As the water is forced through the valve, dead 
water is formed at the triangular spaces shielded by the 
guides, and the water escaping through the apertures 
will occupy the same height at f as at x; the reduc- 
tion of pressure ordinarily formed between the surfaces 
being thus overcome and the valve hence opening freely 
and fully. 


Fig, | 
ryt ats 
(C9), 
a 7 

ie 


ihe 








= 








— 
LOA VSIA, 

* 
ot ical 
rel AF 
a a ™ 





a \ ee 
hye Us fv — }- 
‘ & 


To illustrate this Mr. Schram has had made two brass 
valves to fit at the top m of the tube ain Fig. 1. One 
of these, shown by Fig. 4, is an ordinary valve with 
guides u to keep it in position, these guides being of 
V section as shown, while the other, represented by 
Fig. 5, isa valve with equalising guides vr. On unscrew- 
ing the tube a from the disc 6, Fig. 1, and placing 
the valve Fig. 4 on the top of the tube which is held 
perpendicular to the mouth, and blowing hard at w, 
it is found that the valve cannot be blown off, but if the 
same experiment is repeated with the valve, Fig. 5, it is 
blown off with great ease. 

It is true that, by reducing the width of a valve seat 
the reduction of pressure between the surfaces is reduced 
in proportion, but in force pumps with a large column 
of water pressing on the valve, or in air compressors 
worked at high pressure, a good width of valve seat is 
necessary in order to prevent too great wear and tear 
and the consequent leakage, which latter is the most 
detrimental feature in any kind of pumps. 

We have above shown that there exists under certain 
conditions reduction of pressure between ordinary valves 
and their valve seats, which prevents the valves from 
opening freely and fully, and that this reduction of pres- 
sure is caused from the fact of the outer periphery of 
the valve-seat being larger than the inner, but this 
difference in the peripheries has another detrimental 
effect on the working of the valve. Take, for instance, 
an outlet valve of an air compressor—at the end of the 
stroke when the piston is at its turning point, the valve 
should close instantaneously, but the outer periphery of 
the valve seat being larger than the inner, there is a 
tendency before the valve can close to form a plenum 
between the surfaces of the valve and seat, the action 
being, in fact, the reverse of that which takes place 
during the discharge stroke, and this action delaying 
the closing of the valve. In a valve constructed on 
Mr. Schram’s plan, on the other hand, it is found that 
if at the turning point of the stroke there is any back- 
ward flow of the compressed air a partial vacuum is 
formed at the triangular spaces X, Fig. 3, which insures 








the prompt closing of the valve. 
The effect of the action of Mr. Schram’s valves, as 
explained above, has been shown by experiment to 
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jnsure a greater discharge per stroke from a compressor 
of a given size than can be obtained with ordinary valves, 
and in illustration of this we subjoin a copy of a 
report on some trials made at Messrs. Oliver and Co.’s 
Works at Chesterfield on March 12 and 14 of this year. 


“Trials made with Mr. R. Schram’s New Valves at 
Broad Oaks Iron Works, Chesterfield on the 12th and 
14th of March, 1881. 

For these experiments a 12 in. air compressor was 

used. Atone end of theair cylinder were fitted three inlet 

valves on Professor Colladon’s system, at the other end 
three of Mr. Schram’s new valves. The old valves 

(Colladon’s) were 34 in. in diameter, while the Schram 

valves were only 213 in. in diameter; in all cases the 

width of face of valve seats was the same, viz., } in. 

The outlet valve corresponding to the Schram inlet 

valves was also on Mr. Schram’s principle, but both out- 

let valves were of the same d‘ameter, and had equal seats. 
“First Experiment. Indicator diagrams were taken 
from both ends of aircylinder. See Fig. 6. 
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“Second Expcriment. One of the Schram valves was 
taken out, and the compressor worked with the old 
valves only, Under these circumstances it took 156 
revolutions to raise the pressure in the air receiver to 
50 Ib. to the square inch. 

“Third Experiment. 
out, and the compressor worked with the Schram valves 
only. This experiment took 132 revolutions to raise the 
pressure in the receiver to 50 lb. to the square inch. 

“Fourth Experiment. Another cylinder cover with 
old inlet valves was exchanged for the cover with the 
Schram inlet valves, and these old inlet valves were 
worked in conjunction with a Schram outlet valve ; under 
these circumstances 145 revolutions were taken to raise 
the pressure in receiver to 50 Ib. to the square inch. 

“Fifth Experiment. With the old inlet valve and old 
outlet valves only working at the same end as in the 
third experiment, it took 156 revolutions to raise the 
pressure in receiver to 50 1b. to the square inch. 

‘““When the valves at both ends of the air cylinder 
were working the old inlet valves lifted ,°,in., and the 
Schram ones lifted 5% in. 

(Signed) “ Wriiram OLIvER, 

James A. MacponaLp.” 


The outlet valve in the compressor used for these 
trials was fitted with provisional equalising guides, and 
the only difference between the experiments four and 
five, consisted in removing these provisional equalising 
guides from the outlet valve only, and this simple thing 
made the great difference in the practical effect obtained. 
Of these new valves Mr. Schram has several different 
constructions suited respectively for air compressors, 
water pumps, and safety valves, and we understand that, 
beside the above-described air compressor, seven others, 
fitted with these new valves, have already been sent to 
different parts of the world to drive Mr. Schram’s well- 
known rock drills. 








GUN-CARRIAGES AND THE STRAINS OF 
RECOIL. 


At the Meeting of the Institution of Civil Engineers, 
held on Tuesday, November 22nd, Mr. Abernethy, 
F.R.S.E., President, in the chair, the paper read was on 
the ‘‘Forces and Strains of Recoil considered with re- 
ference to the Elastic Field-Gun Carriage,’’ by Mr. H. J. 
Butter, M. Inst. C.E. 

It was stated to be of the greatest importance in field-gun 
carriages to reduce the weight as much as possible, and 
this could only be safely effected by a correct appreciation 


of the action and extent of the force of recoil. Considerable | 


obscurity existed in respect to this question. It was the 
object of this paper to endeavour to define the action and 
Jaws which governed recoil, as well as to describe the 
principle and design of the elastic field-gun carriage. 

The highest velocity of recoil, from which was calculated 
the energy, had not bitherto been observed, as was the 
case with that of the shot, but had been calculated from the 
principle of the assumed equality of momenta of the shot 
and gun, 7.e., the product of the weight and highest 
velocity of the shot was divided by the weight of the gun 

an 
( v= to obtain the highest velocity of the latter in 
recoil ; this in itself failed to give the correct velocity. 

It was generally stated that the highest pressure of 
recoil ool not exceed the greatest powder-pressure on the 
bottom of the bore; but this assertion was shown to be 
inconsistent with the true nature of recoil. When a 
powder-charge was exploded in the chamber of a gun, the 
first effect was to compress the material at the base of the 
shot, and ultimately to overcome its inertia. The powder- 
pressure then continued to act upon the shot as an 
accelerating force, while, at the same time, the restitution, 
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by means of its elasticity, of the shot to its original form, 
went on in opposition to the powder-pressure, and by these 
two actions combined, the shot, on leaving the muzzle, 
possessed all the energy developed by the powder-pressure 
in the bore. From several reliable observations, it had 
been determined that the shot was on the point of leaving, 
or had left, the muzzle when the gun began to recoil ; hence 
its inertia was only just overcome during the time occupied 
in the passage of the shot along the bore. The 10-in. gun 
was 134 times the weight of the shot, and this explained 
the fact that while the powder-pressure had only time to 
complete the first half of the action of impact upon the gun, 
it wholly completed the pressure of impact upon the small 
mass of the shot, and further acted upon it for a consider- 
able interval, comparatively, as an accelerating force. It 
was clear, therefore, that while the powder-pressure acted 
equally upon the gun and the shot,it did not, for want of the 


| requisite time, store up so much energy in the former as in 


the latter, being in fact only about y};5th part as much. 
The formula of the equality of momenta was thus shown to 
be insufficient to give the velocity of recoil, as it could only 
be true where the pressure of impact alone was concerned, 
and was completed alike in the two bodies. 

The powder-pressure exhausted itself upon the gun in 


overcoming its elasticity longitudinally, since the inertia |. 


of the gun was barely overcome when the pressure ceased. 
Recoil was a purely dynamic effort, the resultant of all the 
powder-pressures combined, and could not be referred to 
any particular pressure, least of all to the maximum 
powder-pressure on the bottom of the bore, which occurred 
very early in the action, and was merely a part of the total 
pressure which acted upon the gun before recoil began. 
The adoption of pebble, or slow-burning powder, first 
directed attention to the insufficiency of the existing 
formula for finding the highest velocity of recoil. The 
hydraulic compressor was so constant in action that it 


| indicated, in a perfectly reliable manner, the energy of 


recoil. When pebble was substituted for quick-burning 
(R.LG.) powder, it was found that the resistance of the 


| bydraulic compressor had to be increased one-third to 


| maintain the same length of recoil, although equal energy 


One of the old valves was taken 





was imparted to the shot; and as the resistance was 
proportional to the squares of the velocities of recoil, it 
followed that the ratio of the squares of the velocities, with 
the two kinds of powder, should be as 3to4. An opportunity 
had occurred to record the actual velocities by observation, 
and these were found to be such as to give, when squared, 
this ratio. Since in each case the same gun was used, and 
the momenta of the shot were identical, it foll»wed that 
the present formula, which would produce the same 
velocity of recoil, could not give the true recoils resulting 
from the use of R.L.G. and pebble powders. The times 
during which the two kinds of powder acted in the bore, 
were, in ypAnoths of a second, $5 and 112, which were nearly 
in the ratio of 3 to 4. These several facts enabled the exist- 
ing formula to be corrected, and for pebble powder, used in 
the present general type of gun, the highest velocity of recoil 


might be found from the formula (v="yv7 ): and 
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2 
the energy from (v=5*. 4 ): 

The strain upon the gun-carriage arose mainly from the 
small interval of time } ste which the gun acted to over- 
come the resistance of the inertia of the carriage and set 
up its highest velocity. For instance, the 26-ton gun 
reached its highest velocity after 6 in. of movement, and 
while passing over this small space it had to overcome the 
inertia of the carriage and impart to it the highest velocity. 
A proof carriage for this gun had been made in which, by 
the introduction of a hydraulic compressor between the 
gun and the carriage, the action of overcoming the inertia 
of the latter, and of imparting the highest velocity, was 
delayed, and made to act over a space of 36 in. in place of 
one of 6 in., thus reducing the mean strain to one-sixth, or 
the maximum strain to one-tenth. This constituted the 
principle of the so-ealled elastic gun-carriage. 

The present type of field carriage had to take up its 
highest velocity from the gun, while the latter moved over a 
space of only about 1} in., and this, with the new 12}-pounder 
gun, would give a maximum pressure, momentarily applied, 
of about 92 tons ; but by adopting the elastic principle this 
pressure might be reduced to 11} tons, and thus enable a 
carriage to be constructed of the least possible weight. 
As the strains of travelling incurred by artillery were 
nearly as great as those resulting from firing, it was pro- 
posed to extend the application of the principle to the limber 
and wagon as well as to the carriage. 

Since the correctness of many of the foregoing observa- 
tions depended upon the reliability of the pressure dia- 
grams of recoil, which indicated a considerable wave action, 
due to the vibrations of the spring of the pressure gauge, 
it was deemed necessary to ascertain by means of an appa- 
ratus, which could be made to impart known pressures 
suddenly to the gauge, the true value of the curves pro- 
duced. The results confirmed the reliability of the pres- 
sure curves of recoil, and showed that the area of any 
pressure curve, no matter how wavy, gave the true value 
of the total work or energy. The waves were shown to be 
isochronous, and thus afforded the means of estimating 
from them the highest velocity of recoil. This velocity 
might also be calculated from the total energy represented 
by the area of the curves. 

Thus, three new methods had been established for ascer- 
taining the highest velocity of recoil; applying them to the 
case of the 43-ton gun, they gave the following results : 


Ft. per Sec. 
From the corrected formula ( v=" eve ) =18.7 
‘ time waves of the curves sas 18.6 
2 areas of the curves of recoil... 19.0 
Mean ... 600 mm 18.8 





So remarkable a de of uniformity might be taken as 
additional proof of the correctness of each result. The 
velocity as calculated by the formula now in use, was 
16.2 ft. per second, giving an energy of recoil of only 
465,550 foot-pounds, while the correct energy of recoil was 
654,640 foot-pounds. 





NOTES FROM SOUTH YORKSHIRE, 
SHEFFIELD, Wednesday. © 
Coal Borings at Drax.—The Right Honourable Lord 
Beaumont has entrusted the supervision of the coal borin 
at West Bank, between Carlton and Drax, to Mr. J. O. 
Greaves, engineer, Wakefield, who commenced to bore a 
9-in. bore hole with the diamond rock-boring machine on 
the 5th inst. Within six days 50 ft. had been pierced, and 
satisfactory progress is still being made, but it will be 
some months before the depth is reached at which the 
engineer expects to find the Barnsley bed of coal. The 
bore-hole is close to the new line, about a mile from 
the River Aire, four from Goole, six from Selby, and 
twenty-five from Hull. It is not generally known that a 
short time ago borings were commenced on the estate of 
Mr. C. Sykes, M.P., at Brantinghamthorpe, but after 
proceeding a short distance they were discontinued. Con- 
siderable progress is being made with that section of the 
new line between the River Aire and the River Ouse, now 
that all the land required for the purpose bas been obtained, 
the tenants having given up possession as soon as their 
crops were cleared away. Forming and levelling operations, 
ballast and clay turning, are being actively proceeded 
with. 


Barnsley and the Proposed Extension.—A movement 
has been started for forming a Chamber of Commerce for 
Barnsley, and a preliminary meeting has been fixed, to be 
held at the mayor’s residence, for the purpose of furthering 
this desirable object. It is understood that one of the 
chief reasons which has led toe the inauguration of such a 
society is the announcement made by the Mayor of Hull 
of the intention of the Hull and Barnsley Railway Com- 
pany applying for powers in the ensuing session to reach 

arnsley. 


The First Train from Barmby to Hawden.—The works 
on the new line are being very rapidly proceeded with in this 
district. A line of rails has been laid from Hawden to the 
river at Barmby, and the first train of passengers was con- 
veyed on Wednesday evening in railway wagons, calling at 
Asselby en route. 


Proposed New Line from Leeds to Hull.—On Tuesday 
a meeting of gentlemen representing the landowning and 
colliery interests on the line of route of a projected new 
railway direct from Leeds to Hull was held by an adjourn- 
ment from the previous Tuesday at the offices of Messrs. 
Teale and Appleton, solicitors, Trinity-street, Leeds. 
About fifty persons attended. Resolations were passed 
directing the engineers and solicitors to proceed with the 
work of preparing plans which had been previously ex- 
plained, and other matters necessary for the promotion of 
the Bill in the ensuing session of Parliament ; and an assur- 
ance was given that the plans and other matters would be in 
a state of completion in time to be deposited in compliance 
with the standing orders. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
better attendance on ’Change at Middlesbrough, but the 
amount of business done was small. Owing to the heavy 
wind which had prevailed during the previous night the 
telegraph wires had been damaged, and the trade messages 
from Scotland were late in arriving. The news from 
Glasgow showed that the market was weaker, but here the 
prices were obtained, and 41s. 9d. per ton was paid for 
No. 3 Cleveland pig. It was found that Messre. Connal 
and Co., the warrant storekeepers here, had a stock of 
176,474 tons, which is a decrease of 1990 tons compared 
with Tuesday of last week. At Glasgow they hold 
615,644 tons. Shipments from Middlesbrough continue 
active, and as stocks are decreasing makers are hopeful 
that prices will improve. They are encouraged in this 
belief owing to the agreement between the Scotch and 
Cleveland ironmasters to restrict the output in the respec- 
tive districts being adhered to. 


The Finished Iron Trade.—The different branches of the 
finished iron trade continue very brisk, and quotations are 
maintained. It is pleasant to record the fact that at least 
one of the works which have been so idle in this district, 
those carried on for a time by Jackson, Gill, and Co., at 
South Bank, Middlesbrough, will soon be restarted by a 
local company who have purchased the works. 


Shipbuilding and Eng/neering.—On the northern rivers 
shipbuilding and engineering are in a very satisfactory con- 
dition. At many of the establishments there is work 
which will keep them fully engaged for months of next 
year. Several engineering shops are so full of orders that 
they cannot execute them sufficiently quick. There are a 
great many fine steamers on the stocks in the Tyne, 
Wear, and Tees. 


The Steel Trade.—This new industry continues to ex- 
tend. At Messrs. Bolekow, Vaughan, and Co.’s Eston 
Steel Works, Middlesbrough, the electric light has proved 
a great success, and the company are enabled to carry on 
their active operations as rapidly by night as they can 
during the day. The Erimus Works are doing well, and 
the Roseberry Works are very busy. 





BRIDGING THE SAVE.—Tenders are about to be invited 
~ = construction of a railway bridge over the Save, near 
emlin. 
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WE publish this week a two-page plate, and on the 
present page some of the details of the new Tay Bridge, 
the contract for which was recently let. This work is 
to replace the structure erected by Sir Thomas Bouch, 
and is designed by Mr. W. H, Barlow. We shall publish 
a description of the work together with further drawings 
in an early issue. 





DR. PACINOTTI'S ELECTRO-MAGNETIC 
APPARATUS. 
To THE EpiToR oF ENGINEERING. 

S1r,—In the last number of ENGINEERING was a very 
interesting account of an electro-magnetic machine de- 
signed by Dr. Pacinotti in 1860, described and illustrated in 
the Nuovo Cimento in 1864, and exhibited at the late Inter- 
national Electrical Exhibition at Paris. Respecting this it 
states that: ‘‘ This method of coupling up is of great historic 
interest, for it is the first instance on record of the magnet 
coils and armature of a machine being included in one 
circuit, giving to it the principle of construction of a 
dynamo-electric machine, and antedating in publication, 
by two years, the interesting machines of Siemens, Wheat- 
stone, and Varley, and preceding them in construction by 
a still longer period.” 

In would appear, however, that the publication of this 
principle by Dr. Pacinotti had been anticipated by a Dane 
named Soren Hjorth, of Copenhagen, who provisionally 
patented, in the year 1854, a machine of the Holmes type 
in which this principle is introduced, the specification 
(No. 2198, dated October 14, 1854) reading as under, viz. : 
‘“‘The main feature of this battery consists in applying 
one, two, or more permanent magnets of cast iron and 
shaped as shown in connexion with an equal number or 
more electro-magnets shaped as indicated in the drawing 
in such a manner that the currents induced in the coils of 
the revolving armatures are allowed to pass round the 
electro-magnets ; consequently the more the electro-magnets 
are excited in the said manner, the more will the arma- 
tures be excited, and more electricity of course induced in 
the respective coilings ; and while a mutual and accelera- 
ting force is thus produced in this manner between the 
electro-magnets and the armatures, an additional or 
secondary current is at the same time induced in the coil 
iog of the electro magnets by the motion of the armatures, 
the said current being in the same direction as that of the 
primary current after having passed the commutator.” 

And again in the following year the same inventor 
patented (No. 806, dated April 11, 1855) a similar machine 
of which he says in the patent specification: ‘‘ Various 
attempts bave been made to produce electricity by means of 
armatures brought in succession within the action of per- 
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manent magnets. Now my invention consists in certain 
improved arrangements for producing electricity in great 
quantity and intensity by these means. For this purposea 
series of armatures on a wheel revolving at a slow motion 
are brought in succession between the poles of permanent 
magnets, and the poles of a series of electro-magnets 
surrounded with spiral rings or coils of copper wire 
within cylinders also coiled with wires ;” 
the usual description of the drawings accompanying 
the specification, after which is added: ‘‘ The action of 
the battery is as follows. The permanent magnets acting 
on the armatures brought in succession between the poles 
induce a current in the coils of the armatures, which 
current, after having been caused by the commutators to 
flow in one direction, passes round the electro-magnets 
charging the same and acting on the armatures : by this 
mutual action between the electro-magnets and the arma- 
tures an accelerating force is obtained, which in the 
result produces electricity greater in quantity and inten- 
sity than has heretofore been obtained by any similar 
means.’’ 

I have underlined the portions which actually refer to 
the principle in question, and from which it seems to me 
that to Soren Hjorth belongs the merit of having first dis- 
covered and published the principle which doubtless was 
afterwards independently discovered by Pacinotti, by 
Siemens, Wheatstone, and Varley ; I have not, however, 


by that inventor according to the specifications quoted. 
I am, Sir, yours truly. 
London, November 21, 1881. .M. 


ELECTRICAL EXHIBITS AT THE 
CRYSTAL PALACE. 
To THE EDITOR OF ENGINEERING. 
Srr,—Relating to the International Electrical Fair 
(somewhat pompously called International Electrical Exhi- 








be very interesting indeed to foreign exhibitors to know 
how the special portion of the law of patents dealing with 
infringements and infringers will be dealt with on that 
particular occasion as far as their exhibit is concerned. 
According to English law no one but the inventor him- 
self or persons authorised by him has a right to import 
into England an object patented in this country. To meet 
this corresponding difficulty at the Paris Electrical Exhi- 
bition, a special law was passed fcr the duration of the 
Exhibition, according to which any lawsuit or discussion 
respecting patents or patentee’s rights could not result in 
the actual seizing of the litigious goods but would have to 
stand over, each party reserving their own rights. 
The Paris Exhibition being under Government patronage, 





bition) to be held shortly at the Crystal Palace, it would | noto: ; 
| inveigh, fleece the inventor most when they once get him 
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this wise and indispensable measure was rightly thought of 
and taken. As long as electrical shows are held in various 
parts of London or of the country, such as Albert Hall, 
Alexandra Palace, Crystal Palace, Agricultural Hall, 
Brighton, Chesterfield, &c., foreign exhibitors not being 
concerned in them, the organisers may well be left to them- 
selves to carry them out to the best of their ability. But 
when the said foreign exhibitors are invited to an intended 
electric fair, or so-called International Exhibition it would 
be interesting to them to know if the organisers of the 
said Exhibition have thought of something more than 
filling their shareholders’ pockets. 
I remain, Sir, yours faithfally, 
J. A. Bervy. 
16, New Bridge-street, London, November 24, 1831. 








CHEAP RAILWAYS FOR ITALY. 
To THE EpDITOR OF ENGINEERING. 

Srr,—I have read in your number of September 23, 
page 299, a critique on my work, and must first of all 
thank you for bringing it before your readers. 

I feel that | owe you an explanation relative to the con- 
tradiction which is spoken of in the last paragraph of your 
article. 

The new complementary lines of our ‘‘ réseau’’ ought. in 
my opinion, to be constructed, and, indeed, many of them 
are being so constructed, in such a manner that the 
“ordinary goods wagons’’ of the principal lines may be 
able to circulate freely. In conclusion, the material of 
the new lines thus called economical, cannot be special 
except as to the locomotives and passenger carriages, but 
the trucks ought to be such as to circulate everywhere. 
This idea is, perhaps, not sufficiently explained in my work, 
and therefore I hope you will excuse my troubling you 
with this note. 

Meanwhile I am, Sir, yours truly, 
S. AGazzi. 

Florence, November 18, 1881. 








PATENT AGENTS. 
To THE EDITOR oF ENGINEERING. 
Srr,—As a patent agent who charges comparatively 


| low fees, | beg leave to take exception to your comments 





of last week, and submit that the actual amount of the 
fees charged does not afford a criterion either one way or 
the other of the value of the services performed. It is 
notorious that those very persons against whom you 


into their hands; and yet the deduction to be drawn from 
your remarks is that such a patentee should congratulate 
himself that he at any rate had been wise enongh to confide 
in an agent who could not by any possibility be called a 
**cheap Jack.”’ One day patent agents are reproached for 
charging extravagant fees on top of high Patent Office 
charges, and the next inventors are advised to avoid all 
those who are content with moderate remuneration. 
Though I have been connected with patents one way and 
another for the last fifteen years, and deny that any agent 
takes more conscientious care in the preparation of specifi- 
cations, there are good reasons for the course I follow in 
the matter of fees, and others may be in the same position. 
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1. It happens I can afford to work for a moderate remuner- 
ation. 2. I consider my fees adequate and as much asa 
barrister would receive for similar work. 3. I deem my 
scale conducive to the extension of my practice. 

There are probably many persons who, whilst acting as 
clerks to patent agents, have picked up a smattering of 
specification jargon, and now offer their services to the 
public, but who nevertheless are deficient in education, and 
have no technical knowledge of law, mechanics, or manu- 
facturing processes. Doubtless there are others who can 
show absolutely no qualifications whatever, and, having no 
position to maintain, are utterly unprincipled; but these 
persons cannot be distinguished by the amount of their 
charges, neither can they be ertaggped ponpaguen. 

In the interests of the profession, and as a protection to 
the public ‘and to respectable agents, amongst whom there 
are many highly honourable men, I would suggest that a 
Patent Agents’ Association be formed with the object of 
securing a more defined and better recognised position for 
the profession generally. Careful inquiry before admission 
to membership would be some guarantee of individual 
respectability, and to a certain extent would be of assist- 
ance to the public. Such a body would I think be wise not 
only to admit that both practitioners and practice should 
be subject to some legal restrictions, but to advocate the 
imposition of control. Attention might also be devoted to 
the improvement from time to time of the Patent and Trade 
Mark Laws. I, for one, would gladly subscribe twenty | 
guineas towards the expense of organising such a scheme 
if the leaders of the profession will take it in hand. 

I am reluctantly compelled to withhold my name from 
publication in order that personal references I have made, 
although only advanced in defence of those in my position, 
may not be attributed to other motives. Enclosing my 
card, I am, Sir, your obedient servant, 


November 24, 1881. 
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THE FOUNDERING OF STEAMSHIPS. 
To THE EDITOR OF ENGINEERING. 

Srr,—If the discussion on the above-named subject 
be not quite closed, I should like to say just a word or 
two. First, on the question of the best form of pumping 
arrangement in case of a heavy leak. ‘‘F.J.T.,” in his 
letter three weeks ago, just recognises the difficulty, but 
does not suggest any adequate remedy. He says captains 
generally close all sluice valves in case of a leak in one 
compartment, and recommends sluices to be left open, so 
that water may be acted upon by a greater number of 
suctions ; but immediately afterwards he recognises the | 
utter inadequacy Of the usual hold suctions to cope with 
any unusual body of water—and there he stops. Now, | 
having got this far, it becomes evident that what we want | 
is an independent closed waterway or gutter from each | 
compartment of the vessel to the engine room ; but as a | 
closed gutter would be very expensive on account of requir- | 
ing a collar round each frame, I would propose that the | 
keelson be made of box section and water-tight, wit 
valves worked from deck opening into it from each com- 
partment, and either a valve opening from [it into engine 
room bilges, or better, a direct pipe connexion from 
circulating pump suction to keelson. The keelson would 
thus act as a main bilge suction pipe, and in case of severe 
injury to any compartment not directly contiguous to the 
engine room, water could be conveyed from it to the circu- 
lating pumps (or special emergency pump, if so fit) without 
flooding the intervening compartments. This arrange- 
ment is, of course, not intended to interfere with the usual 
bilge suctions, which are all right for their ordinary work. 
In a cellular bottom ship, the central box girder might 
perhaps be utilised for both purposes, and all the lead and 
cast-iron ordinary suctions might be laid in it, so thata 
man could at any time go along and examine them without 
difficulty. The present arrangement of thwart-ship webs, | 
each with its manhole, makes it very severe work to travel 
any distance. In the case of cellular bottoms, the central | 
box girder would no doubt require to be built of heavier | 








plate, and to be stiffened by internal angle-iron frames or | 
other similar device, but I have no doubt that could easily 
be got over. The valves above mentioned should each be 
at least equal in area to all the available pump suctions in 
the engine room. It seems to me that something on the 
above lines could be carried out at a very moderate cost, | 
and its value would be very great. Of course, we must 
face the fact that, with cargoes like coal and grain or seed | 
in bulk, almost all arrangements for pumping fail ; but | 
passenger steamers rarely carry cargoes of that nature. | 

To come now to the second part of my letter, the ques- | 
tion of the cheapest and most efficient way of stiffening a | 
bulkhead. Why not continue the lower-deck stringers in | 
a modified form across the bulkhead on one side, so that | 
the hold ,would appear to have stringers running com- 
pletely round it? If the stringer plate with its brackets is | 
the cheapest way of stiffening the side of the vessel, why 
not extend its use tothe bulkheads? I would propose a 
light stringer plate, carried on brackets, extending in the 
form of a “‘ flying bridge’’ from one side stringer to the | 
other, and in addition a number (greater than usual, say 
2ft. Gin. piteh), of vertical stiffening bars, say 3} in. x 
34 in. x 1}in. pitch, worked to knees top and bottom, and 
attached to deck and tank top or floors. Perhaps some of 
your correspondents, who are practical shipbuilders, will 
give their opinions as to the feasibility of my proposals. 

I am, Sir, yours truly, 
ENGINEER. 





Discovery OF CoAu.—Mr. R. S. Frances, colliery pro- 
prietor, has recently been sinking for coal at Trefonnen, two 
miles from Oswestry, on land belonging to Sir Watkin 
Williams Wynn, Bart., M.P., at Wynnstay, and he has 
come to a coal seam 4 ft. 6 in. thick. 


| latter having a bottom c bolted to it. 
| jaw is fixed the steel rack d into which the short steel 


ALEXANDER’S SLIP LINK. 

We annex an illustration of a very ingenious device, 
which can be adapted to all cases in which means are 
required for easily and suddenly detaching a chain. 
This is Alexander's slip link, the construction of which 
will be clearly shown in the illustration, which shows the 
link open. As will be seen there are besides the pin 
attaching the shackle at the top of the link, two other pins 
passing through it, one on the right-hand side at the 
bottom of the cut, and the other on the opposite side 
about midway of the link. To the former is attached 
the curved bar, which, when in place, forms the com- 
pletion of the link from which the draught is taken. On 
the other pin is hung the catch whick retains the cross- 
bar in its place when the link is closed. The catch is of 
the form shown, and passes between the cheeks of the 





body of the link. Above the pin the catch is extended 
at right angles across the link, the end passing between 
the cheeks of the link or the opposite side ; the upper 
face is curved to the form shown for convenience of 
handling. Concealed within the body of link is a spiral 


h| spring that holds the tail of the catch up. On forcing 


down the spring by pressing on the cross-piece of the catch, 
the hinged bar at the bottom of the link is set freeto drop, 
releasing the chain. Thelink is again closed by snap- 
ping the bar into the catch. As we said before, this 
device is suitable for a number of applications, and as the 
arrangement is simple and not liable to derangement it 
can be recommended. The links are made by Messrs. 
Alexander and Co., 190, Westminster Bridge-road, 
London. 








INSTANTANEOUS GRIP VICE. 

WE give below an engraving of a very handy form of 
vice (Riley’s patent) made by Messrs. Entwistle and 
Kenyon, of Accrington, which deserves to be well known. 
The chief feature of this vice is the promptness with 


| which it can be adjusted to grip articles considerably 


varying in thickness, the necessity of making numerous 


| turns of a screw, as in an ordinary vice, being dispensed 


with. Referring to our engraving it will be seen that 
the vice has a movable jaw a and a fixed jaw 3, this 
Inside the first 


rack e gears when it is raised by the cam f. The under 
side of the short rack eis grooved so as to interluck 
with the cam /, as shown. 
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The cam fis fixed on the shaft g, provided with the 
handle 4, and its form is such that when the vice is not 
gripping the short rack e is dropped, so that its teeth 
are clear of those of the rack d, and the movable jaw a 
is thus free to be slid in or out to suit the thickness of 
the work to be gripped, The movable jaw having been 
pushed close up to the article to be held the handle A is 
turned in the usual way, and the first portion of a revo- 
lution of the shaft g raises (by the action of the cam /) 
the short rack e, so that its teeth engage those of d, 
while by the further turning of the shaft g the scroll of 
the cam fis caused to draw the loose jaw a firmly against 
the article to be held. The jaws jj are of steel, and are 





provided with lugs & k, which, together with the ledges 
below the jaws, carry the strain put upon 7 7 in chipping, 
hammering, &c. 

In vices for light work the handle h is fixed on the 
shaft g, but for heavier work a sliding handle of the 
pattern ordinarily used for vices is provided. The 
arrangement is altogether a very neat and effective one, 
and for many classes of work it is calculated to save 
much time. 








SEATON AND CAMERON’S SAFETY 
VALVE. 

WE annex engravings of Seaton and Cameron’s patent 
safety valve, which has now been successfully applied 
to a large number of steamers. The special feature in 
this valve is the manner in which the discharge is 
arranged. On reference to our illustration it will be 
seen that the valve closes on the outside of its seat, 
the issuing annular jet of steam being thus propelled 
obliquely downwards, while an annular guard is so 
placed with reference to the valve that the issuing jet 
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of steam causes an induced current of air to be drawn 
down through the spring case, thus preventing the 
access of steam to the spring and keeping the latter 
cool. The partial vacuum formed in the spring case also 
assists the lifting of the valve. A further advantage is 
that the valve can be taken out for examination without 
breaking any steam joints, the use of cement, which is 
apt to clog valves, being thus rendered unnecessary. 
The arrangement is altogether a very simple and 
ingenious one. The valve we illustrate is being made by 
Messrs. Amos and Smith, of Hull. 








Tue Expiosives Company.—This company is being 
formed to take over from the Stowmarket Explosives 
Company, Limited, their entire works and business at 
Stowmarket, Penrhyndendraeth and Pembrey. This latter 
company possesses the right under a royalty to manufac- 
ture a new dynamite, a new gun-cotton, and a new gun- 
powder, all of which rights will be ceded to the new 
company. We have referred to these novel explosives on 
another page of this issue, and need not, therefore, further 
mention them here. The proposed capital of the new 
company is fixed at 150,0001., divided into 30,000 shares of 
51. each. The Stowmarket Explosives Company accept a sum 
of 120,0007.—70,0001. in cash, and 50,0001. in shares in 
payment of their plant, patents, business, goodwill, &c. 





Tue ELectrotytic Company.—Mr. William Elmore, 
of 91, Blackfriars-road, London, S.E., is now engaged 
fitting up the Art Metal Depositing Works of the Electro- 
lytic Company, Charlotte-street, Blackfriars. The electro- 
plating tanks of nickel, copper, brass, zinc, and tin contain 
several thousands of gallons each, worked by an “‘ Elmore”’ 
patent dynamo-electric machine, capable of ——— 
about 5001b. of metal per day, and the specially designe 
and constructed polishing machinery will all combine to 
constitute this the largest and most complete arrangement 
of the kind in the world. The Electrolytic Company 
express perfect satisfaction with the work already com- 
pleted, and there is no doubt that with Mr. Elmore’s 
practical experience the arrangements will be thoroughly 
satisfactory. 
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NOTES FROM THE NORTH. 
Guiaseow, Wednesday. 
Glasgow Pig-Iron Market.—Last Thursday's warrant 
market opened strong at Wednesday’s bighest prices, but 
it subsequently weakened ; towards the close, however, 
prices again became firm, and the close was only 1}d. per 
ton under that of the previous day. In the morning 
business was done at from 5ls. 44d. to 51s. 1d. cash, and 
from 51s. 74d. to 51s. 4d. one month, the market closing 
with buyers at 51s. 14d. cash and 51s. 5d. one month, and 
sellers asking ld. per ton more. In the afternoon the 
quotations ranged from 5ls. 2d. down to 51s. 1d. and up 
to 51s. Sd. cash, and at 51s. 5d. down to 5ls. 4d. and up 
to 5ls. 7d. one month ; and at the close of the market there 
were buyers at 51s. 3d. cash and 51s. 6$d. one month, and 
sellers asking 1d. per ton more. A considerable amount 
of business was transacted. The warrant market was 
strong though fairly steady on Friday, and a fair amount 
of business was done at improving rates, the prices at the 
close being 1d. above those paid at the previous day’s close. 
Business was done during the forenoon at from 51s. 3d. to 
51s. 4)d. cash, and at 51s. 4d. to 51s. 7d., 51s. 6d., and 
51s. 74d. one month, and at the close there were buyers at 
51s. 4d. and 51s. 7d. one month, and sellers wanting 1d. per 
ton higher. The market was quiet but firm in the afternoon, 
and business was done at 5ls. 7id. to 51s. 6d. and 5ls. 7d 
one month, also at 51s. 4$d. to 5ls. 3d. and back to 
5ls. 4$d. cash. At the close of the market there were 
buyers offering 51s. 4d. cash and 51s. 7d. one month, and 
sellers asking ld. more per ton. There was some dulness 
in the warrant market on Monday, and as sellers were 
pressing their iron on the market there was a decline in 
the price of warrants to the extent of 6d. per ton. Iron 
changed- bands in the morning at from 5ls. 3d. to 5ls. 
cash, and from 51s. 6d. down to 51s. 4d. fourteen days and 
one month, the close being buyers at 51s. cash and 51s. 34d. 
one month, and sellers asking 1d. per ton more. Business 
was done in the afternoon at from 51s. ld. down to 50s. 9d. 
cash, and the close was buyers at 50s. 10d. cash and 
51s. 1jd. one month, and sellers wanting another ld. per 
ton. The market was quiet at the opening yesterday, 
but gradually strengthened, and towards the close it 
assumed a steady tone. There was a recovery of 5d. 
per ton, reaching to within 1d. of the previous day’s 
decline. In the course of the forenoon there were trans- 
actions at from 50s. 10d. up to 5ls. 2d. cash, and from 
51s. 1d. up to 51s. 5d. one month, the close being buyers 
at 51s. ld. and 51s. 5d. cash and one month respectively, 
and sellers asking 1d. per ton higher. In the afternoon a 
further advance took place from 5ls. 2d. to 51s. 34d. cash 
and from 51s. 6d. to 51s. 6d. one month, and sellers hold- 
ing out for another ld. per ton. The market opened 
quieter to-day, and lower quotations ruled during the fore- 
noon, business being done at from 52s. 2d. to 51s. 1id. and 
down to 50s. 11d. cash, and from 5ls. 4d. down to 51s. 3d. 
one month, and the market closing with sellers at the 
lower figures and buyers near. There wasa flat market 
in the afternoon, with business down at 5ls. down to 
50s. 10d. cash, and towards the close of t-he market there were 
sellers at the lower quotations, and at 51s. 14d. one month, 
and buyers offered ld. per ton less. There has certainly 
been a little improvement in prices since this day week, 
but the advance which was in progress then has not been 
continued; still the market may be said to be in a favourable 
rather than unfavourable condition, although there may not 
be any actual hardening. A steady development and expan- 
sion of the home trade continues to be shown, and all qualities 
of iron for local consumption are in good demand. The 
export trade is fair for the season, and the comparisons 
are likely to be favourable up to the close of the year. Last 
week’s shipments from all Scotch ports amounted to 11,153 
tons as compared with 7951 tons in the corresponding week 
of last year. The principal shipments were despatched to 
the United States, France, Italy, Germany, and Holland. 
From America the demand is quiet, and recent advices report 
a weak market. Orders arriving from Germany only come 
for limited quantities. At the end of last week there were 
615,152 tons of pig iron in the public warrant stores, the 
increase for the week being 2700 tons. During the past 
eleven months the increase of stock in the warrant stores has 
mounted up to about 119,000 tons. The blast furnaces in 
actual operation still continue at the restricted arrange- 
ment. There are fourteen furnaces fewer in blast than in 
November, 1880, but eight more than in November, 1879, 
and eighteen more than in November, 1878. 


Furious Storm in Scotland and its Results. —On 
Monday night and yesterday morning there was a storm 
which canal over the most of Scotland with terrible fury, 
the mischief done by it being very extensive. It seems to 
have struck first on the south-west of Ireland and travelled 
in a north-easterly direction, until at one time Kirkwall 
was at its centre. From many parts of the country it is 
reported that the hurricane in question was far worse than 
the ‘‘Tay Bridge storm.” Its ravages have certainly 
been terrible. The beautiful town of Oban was invaded 
by the sea, its esplanade was washed away, its pier 
destroyed, and large vessels driyen almost into its streets. 
Such persons as know the land-locked character of the 
Bay of Oban will be able to form some conception of the 
terrible force of the wind that could do such an amount of 
mischief. Fort William seems to have fared even worse. 
Its sea walls have been thrown down ; houses have been 
washed away; hotels and other buildings, supposed to 
have been far above the reach of the sea, have had all their 
lower stories under water; five out of six vessels at 
anchor in the roads have been wrecked, two of them having 
been lifted ont of the water far above the ordinary high 
tidemark. Nor was the destructiveness of the storm much, 
if at all, less in various other places. Part of the Skye 
Railway was washedaway. A wagon loaded with Birming- 


completely undermined by the action of the water. At 
Forres much damage was done to the telegraphic instru- 
ments and the apparatus connected with them, and over 
the whole country the postal telegraph system has been 
seriously disorganised by poles and wires being blown 
down. Chimney stacks in many directions have been 
blown down, one at Wishau causing by its fall great 
destruction to the plant at the gas works. Roofs have 
been lifted off sheds and houses, and even houses themselves 
have been blown down or otherwise completely wrecked. 
It may be expected that many valuable meteorological data 
have been taken and recorded for future use in generalising 
as to the storm. 

An Auciliary Steam Yacht.—On Monday of last week 
a new iron auxiliary steam yacht Candace, 400 tons, went 
out on her official trial on the Firth of Forth, with the most 
satisfactory results. After leaving Leith she was steamed 
down to thenew measured mile at Gullane,a few miles 
west of North Berwick, and had the first trial over it that 
has ever been made by any vessel. With her two-bladed 
Bevis feathering propeller set ata pitch of 14ft.3in., a 
speed of 12.245 knots was attained; but on subsequent 
rans, when the pitch was altered to 15 ft. 3in., the result 
was even better. This speed is fully } knot more than any 
vessel of the kind has ever attained, and the Candace may 
therefore claim to be the fastest auxiliary steam yacht 
afloat. A run was afterwards taken out to the Bass Rock, 
and the steaming and sea-going qualities of the vessel 
thoroughly tested. The Candace has been built for Mr. 
Lysaght, of Bristol, by Messrs. Ramage and Ferguson, 
Leith, who also built the Titania three years ago for the 
same owner. 


Rumoured Large Steamship Contracts.—It is ramoured 
that a contract has just been taken at Greenock ship- 
building firm to build six screw steamers for a firm in 
London, to be employed in the China coasting trade. 


New Docks at Bo’ness.—The new docks at Bo'ness are 
rapidly nearing completion, and it is expected that they 
will be opened about the end of December, extending to 
about 7} acres ; it is estimated that the docks will cost 
about 180,0001. 


NOTES FROM THE SOUTH-WEST. 

The Electric Light in South Wales.—A meeting con- 
vened to consider the advisability of forming an electric 
light and power company for the West of England and 
South Wales, was held at Bristol on Wednesday. Mr. Lane 
Fox, was amongst those present ; but as the arrangements 
for exhibiting the capability of the Lane Fox light were 
not complete, the meeting was adjourned. Mr. W. Smith 
made a few remarks, in the course of which he stated that 
the promoters of the meeting did not intend at present to 
put the matter forward commercially, but simply desired 
to afford an opportunity of letting the citizens see what 
could be done in the way of electric lighting. 


Newport.—There has been a good week’s work done in 
the district. Coal prices are as firm as ever, and prospects 
for next year’s delivery remain the same. The advanced 
prices which have already been obtained for future ship- 
ments, coupled with the steady increase in the demand, 
appear to warrant the assumption that better figures are 
in store for those who wait. At the iron and steel works 
of the vicinity the make continues heavy, and the ship- 
ments would be greater were tonnage more easily obtain- 
able. The iron cre trade remains in much the same state. 
Honse qualities of coal are in steady request. Last week’s 
clearances comprised 29,664 tons of coal and 1071 tons of 
iron, viz., to Caravellas 418 tons, Lisbon 233 tons, and 
Wilmington 429 tons. The exports also comprised 57 tons 
of coke. The arrivals of iron ore consisted of 7444 tons 
from Balbao, and 4188 tons from other places. 


Cardi ff.— Business in coal has been a trifle more active, 
and the clearances show an exceptionally good total. 
Small steam coal remains in rather poor inquiry. Patent 
fuel is steady. For house coal there is a strong demand 
and prices have a tendency to advance. In iron ore there 
is no change to report. Prices are maintained, principally, 
however, in consequence of the high rates of freight, which 
continue to rule homewards from Bilbao; and probably if 
this position of things is sustained, f.o.b. prices must come 
down in order to bring figures to the level which buyers are 
willing to pay. Last week’s clearances comprised 130,196 
tons of coal, 1760 tons of iron, 5281 tons of patent fuel, and 
346 tons of coke. From Bilbao there were received 6477 
tons, and from other quarters 215 tons of iron ore. 


Bristol Docks.—It is proposed to introduce a Bill into 
Parliament next session to provide for the constitution of 
a body to be known as the Bristol Docks and Harbour 
Board. To this Board it is proposed to transfer the docks 
of the Bristol Town Council, the Bristol Port and Channel 
Company, and the Bristol and Portishead Pier and Rail- 
way Company, together with the undertaking of the Bristol 
Port, Dock, and Channel Warehouse Company, Limited. 
A rival scheme is promoted for the establishment of the 
Bristol Port and Docks Commission with very similar 
objects. 

Rhymney Railway.—The Rhymney Railway Company 
will promote a Bill in the session of 1882 to authorise new 
railways in the parishes of Merthyr lydvil, to make work- 
ing, traffic, and other arrangements with the Great 
Western Railway Company, to obtain running powers 
over a portion of the Great Western Railway, and to use 
certain railways belonging to Messrs. Crawshay, Craw- 
shay Brothers. 

Bute Docks.—The Marquis of Bute and bis trustees will 
introduce into Parliament next session a Bill to authorise 





ham ware was blown into the sea near Aberdeen. On the 
Oban and Callander Railway a loop line at Loch Awe was ! 


the abandonment of sundry works sanctioned by Section 9 
of the Bute Docks Act, 1874, and to execute certain new 





works instead thereof, these new works comprising embank- 
ment and sea wall, a dock, timber pond, warehouses, 
staithes, jetties, railways, roads, shipping places, &c. 
Running powers are also sought over the Taff Vale, 
Rhymney, Great Western, and other railways. 


Swansea.—The steam coal clearances for the past week 
shown an increase of about 3000 tons as compared with 
the previous week. Patent fuel clearances, although not 
quite up to last week’s quantity, are about on an average, 
All the local works are busy, and well supplied with orders. 
The new Rhondda Railway is now occupying the serious 
attention of those who are able by their influence to assist 
the project. Iron continues steady. The local works are 
well supplied with orders, and hesitate to make engage- 
ments forward. Welsh bars are quoted at about 51. 10s. 
per ton; old rails at 41. 5s. to 4l. 7s. 6d. per ton. Steel is 
active, especially in rails. Makers are full of orders, and 
decline to make further engagements at present prices. 
Some of the largest railway companies who have been 
holding back now find difficulty in placing their orders. 
The Landore-Siemens Company have obtained the order 
for supplying 6000 tons for a bridge over the Ganges. about 
to be constructed by the Oude and Rohilkund Railway 
Company. 

A New Colliery.—By the side of the Newport, Caer- 
philly, and Rhondda Railway, Mr. Billups has been sinking 
of late into the Nantgaru and Llantwit seams, and there is 
an expectation that in the course of a few weeks an output 
of 100 tons per week will be realised. The position of the 
new colliery, within a few yards of the new line, and 
available by a small siding, gives the new ventare a hope- 
ful character, the railway rate in particular being less than 
upon any of the Pontypridd collieries. 








PATENT LAWS. 
To THE EDITOR OF ENGINEERING. 

Sr1r,—I would like to lay before your readers my pro- 
posal to embody in the forthcoming Patent Law Amend- 
ment Act a special clause empowering the judge of a eounty 
court to try an action for infringement of patent unless the 
infringer gives security for costs for its trial in a higher 
and much more expensive court. I have noticed during 
my experience that where infringements are committed by 
substantial parties there is seldom any difficulty in coming 
to an arrangement without resorting to legal measures ; 
but I bave also seen another class of infringement in which 
a man possessed of little or no property is backed up by 
richer people who are quite willing to divide the profits 
arising from the piracy, but who are not at all inclined to 
contribute to the costs in case of the infringement being 
proved. I have lately attempted to have a case of infringe- 
ment tried before the county court judge, and for that 
purpose employed counsel from Darlington, and brought an 
engineer assessor of the court from Glasgow in order that 
he might be present in case the judge should have required 
his assistance. In the arguments which followed mention 
of the case, the infrin;;ement was denied, but the validity of 
my patent was attacked, and the judge ruled that in that 
ease he had no jurisdiction to try it. My only remedy 
appears to be to file a Bill in Chancery for an injunction, 
and if I were successful the probability is that I would not 
even recover my costs. At the county court I had the 
argaments taken in shorthand by a special reporter, and I 
will be glad to send a copy of them to any of your readers 
who will communicate with me on the subject. 

I have always been opposed to the proposition to lower 
the cost of obtaining patents, as I consider that at present 
quite sufficient worthless ones are applied for, and L[ hold 
that the cost of obtaining a patent is trivial as compared 
with the greater expenses incurred in experimenting and 
successfully introducing it to the public in most approved 
arrangement of details, to secure which the originator of 
the principle has often to employ an assistant, skilled in 
the use of tools, who, under the present laws may, by 
taking advantage of his employer's confidence in him, 
devise perhaps a more clumsy means of attaining the same 
end, and after patenting it, he may fora time succeed in 
obtaining orders at a price which perhaps his employer 
would not have accepted. What I think is most necessary 
is the introduction of some means for more cheaply and 
efficiently enabling the patentee to maintain his patent 
when attacked by paltry pirates who depend upon their own 
apparent want of means for protection from the patentee, 
who, if he proceeds against them in the higher courts, will 
probably have to pay his own costs, even when successful 
in his suit. 

In Campin’s ** Law of Patents’’ and in Norman’s “‘ New 
Law of Patents,’’ it is stated that where damages only are 
sought, an action for infringement of patent may be 
brought in the county court; unfortunately they do not 
say that the judge will try it, although as the infringe- 
ment is undoubtedly at tort, I do not think that the judge 
could refuse unless the validity of the patent is questioned. 
I would be glad to hear if any such cases have hitherto been 
decided in the local courts. Can any of your readers 
inform me why the most useful abridgments of specifica- 
a by the Patent Office have not been con- 
tinued since the year 1866? If they were continued as 
promised they would be most valuable to inventors, as by 
their means a thorongh knowledge of former existing 
patents could be gained without having to resort to the 
tedious and expensive examination of all preceding speci- 
fications, which are now issued, I believe, without reference 
to classification. 

Yours faithfully, 
Cuas. R. Simey. 
55, Fawcett-street, Sunderland, November 8, 1881. 








New Sours WELsH Coat.—New South Wales pro- 








duced 1,575,497 tons of coal in 1878. 






















































































































Bein 


preggers 2s 
CESS eet iee eS 


x Fis, Sep ba E 


ae» + 


ST aE 


oc ar 


SEL Swine Go 


mateo 


oop Oe SE 


Fi oo een 


Nov. 25, 1881.] 


ENGINEERING. 





533 














AGENTS FOR “ENGINEERING.” 
Bererem: P. Bailly, 12, Rue du Parchemin, Brussels. 
Burin: Messrs. A. Asher and Co.,5, Unter den Linden. 
OaLeutta: G. O. Hay and Co. 
Epinswren: John Menzies and Co. ,12, Hanover-street, 
Faanes: Veuve J. Boyveau. Librairie Etrangetre, 22, Rue de la 
ue, Paris, M. Em. Terquem, 15, Boulevard St. Martin, Paris. 
@iaseow; William Love, 
Lurpzie: Alphons Diirr, 
F. A. Brockhaus. 
LiverPoeL: Mrs. Taylor, Landing Stage. 
Maxcugster: John Heywood, 143, Deansgate. 
OsTaup: Kirkland and Cope. 
Unitsp States: Lenox Smith, 46, Pine-street, New York. 
Vieuua: Lehmannand Wenzel, Kiérntnerstrasse. 











Advertisements cannot be received for insertion in the current 
week laterthan 5 P.M. on Thursday. The charge for advertise- 
ments is three shillings for the first four lines or under, and eight- 

nce for each additional line. The line averages seven words. 

ayment must accompany all orders for single advertisements, 
otherwise their insertion cannot be guaranteed. Terms for 
displayed advertisemevts on the wrapper and on the inside pages 
may be obtained on application. 

The price of ENGINEERING to annual subscribers in the 
United Kingdom receiving copies by post is 1/, 9s, 2d. per annum, 
this including two double numbers. If credit be taken, the charge 
is 28. 6d, extra, the subscriptions being payable in advance, 

FOREIGN SUBSCRIPTIONS. 

The rates for subscriptions to ENGINEERING from abroad are: 

ll. 158. 8d, to all the foilowing countries, viz.: Africa, Austro- 
Hungary, Belgium, Brazil, Bulgaria, Canada (Do- 
minion of), Cyprus, Denmark, Egypt, France, 
Germany, Gibraltar, Greece. Italy, Luxemburg, 
Malta, Marquesas Islands, Netherlands, Newfound- 
land, Norway, Peru, Portugal (including Azores 
and Madeira), Roumania, Russia, Servia, Spain, 
Sweden, Switzerland, Tahiti, Turkey, United States 
of America, Australia, and New Zealand, 

21, 4s. 44. For India, Ceylon, the Straits Settlements, China, 
Japan, and the Hawaiian Islands. 

All accounts are payable to the publisher, Mr. CHARLES 
GILBERT, 35 and 36, Bedford-street. Cheques should be crossed 
‘Union Bank, Charing Cross Branch.” Post Office Orders to be 
made payable at 407, Strand, London, W.O. 

Foreign Subscribers, especially when renewing their subscrip- 
tions, are particularly requested to advise the Publisher of the 
transmission of the Post Office Order, and the exact amount for 
which it is made payable. If this precaution is omitted, some 
difficulty is very likely to occur in obtaiming the name of the 
sender. 

Office for Publication and Advertisements, Nos. 35 and 36, 
Bedford-street, Strand, W.C. 


ENGINEERING is registered for transmission abroad, 
READING Cases.— Reading cases for containing twenty-six 


numbers of ENGINEERING may be bad of the publisher or of any 
Newsagent, Price 6s. each. 











NOTICE TO AMERICAN SUBSCRIBERS, 

We beg to announce that we have appointed Mr, Lenox 
Bmith, 46, Pine-street, New York, the sole agent for ENGINEER- 
ING in the United States, and all subscriptions for the United 
States will in future be payable to him. Mr. Lenox Smith is 
also prepared to receive advertisements for ENGINEERING, and 
will afford full information as to terms, &c., on application. 
The annual subscription for ENGINEKRING delivered post free in 
the United States is 10 dols. U.S. currency payable in advance, 





The Publisher begs to state that he is able to supply one or two 
sets of ENGINEERING complete from the commencement. 





== 

The Publisher desires to draw the attention of Manufacturers and 
Purchasers to the advantages offered by the INFORMATION AND 
INQUIRY ROOM now established at the new offices of this Journal. In 
this room are kept for the benefit of visitors, files of the principal English 
and foreign technical journa/s, and the circulars and catalogues of the 
leading manufacturers in the Engineering Trades, either for reference or 
distribution, A classified arrangement of the various advertisements 
which appear either continuous!y or from time to time in ENGINEERING 
will also be available for reference, Manufacturers are invited to con- 
tribute their catalogues and circulars, which will be indexed and placed 
under the care of an attendant, 











NOTICE OF MEETING. 

Tas INSTITUTION OF CIVIL ENGINEKRS.— Ordinary meeting, 
Tuesday, November 29th, at 8 p.m, Paper to be discussed: 
“Fore s and Strains of Recoil in the Elastic Field-dun Carriage,” 
by Henry Joseph Butter, M, Inst. C.F. 
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THE SOCIETY OF ARTS’ PATENT BILL. 

Tuose who feel anxious for a change in the 
Patent Laws, and who desire that it should take a 
direction calculated to promote the rapid introduc- 
tion of improvements, will do well to attend the 
meeting to be held next Friday at the hall of the 
Society of Arts, John-street, Adelphi. The chair 
is to be taken at eight o’clock, and any non-member 
desirous of attending will, we believe, be furnished 
with a ticket of admission on application to the 
secretary, Mr. Trueman Wood. 

We have already on several occasions expressed 
our views pretty freely as respects the draft Patent 
Bill it will be the business of this meeting to con- 
sider; and, whilst pointing out the highly dangerous 
character of certain proposals it emt odies, we have 
stated that it also contains good features. 

Having regard to the expressions of public 
Opinion during recent years, it may be safely 
assumed that, to give satisfaction to the largest 











number, any new Patent Law should provide for 
(1) illustrated abridgments, better indices, reports 
of Patent Law cases ; and a good museum of inven- 
tions ; (2) extension of the term of provisional 
protection ; (3) extension of the term of letters 
patent ; (4) equal duration of patent in respect 
of foreign inventions previously patented abroad ; 
(5) abolition of racing for the seal; (6) reduc- 
tion of fees; (7) payment of the fees by annual 
instalments ; (8) grace (subject to a substantial 
fine) for payment of fees ; (9) remission of the fine, 
orany portion of it, by the Lord Chancellor should 
he see fit, regard being had to the special circum- 
stances of each particular case! (10) restriction 
of every patent to one invention ; (11) notification 
to the applicant for a patent, of any prior inven- 
tions tending to limit his claims ; leaving it for him 
to settle his claims in his own way, subject to his 
mentioning the prior inventions in his specification, 
when conducive to a better definition of the extent 
of his invention, or alleged invention ; (12) addi- 
tion to a patent of improvements in detail, invented 
by the patentee, where such improvements clearly 
involve the use of the main feature of novelty 
originally covered by the patent; (13) amendment 
of specification where needful to correct errors or 
to disclaim; (14) registration of patent agents, with 
liability to removal from the register for miscon- 
duct. 

Such, in brief, would seem to be among the chief 
requirements of a good Patent Law. Let us then 
consider to what extent the Society of Arts’ Bill 
meets the case. In the first place, whilst the un- 
satisfactory Commission proposed in the Bill, viz., 
an engineer, a chemist, and a lawyer, would doubt- 
less have ample power as regards the preparation 
and publication of abridgments, indices, reports of 
trials, and so on, yet there does not appear to be 
anything in the Bill to insure a better state of affairs 
in these respects than now obtains. It ought to be 
distinctly provided that such highly desirable things 
as clear abridgments (illustrated where the nature 
of the invention admits of it), full and clear indices, 
and reliable reports of cases tried, shall be promptly 
and regularly prepared and published. Experience 
has shown that merely clothing Commissioners with 
optional powers as respects matters of this kind, is 
not by any means sufficient. There appears no 
reason whatever to suppose that, even with a Com- 
mission constituted as contemplated by the framers 
of this Bill, the interests of the public in general, 
or of inventors in particular, would be any better 
cared for than they now are. Therefore, it behoves 
the public, inventors included, to determine 
exactly what is wanted, and to see that in any 
Bill adopted by Parliament the requirements are 
provided for, with, as far as possible, unmis- 
takable clearness and precision. It may yet 
take years to effect a change in the law ; but it 
were better so, than that any immature scheme 
should be adopted ; for when once a new law shall 
have passed it will assuredly take many years to 
pass any amending Act, however glaring may be 
the faults it may be designed to correct. And, in 
this connexion, perhaps a little further digression 
may be excusable. It is the habit of a vast 
majority of those who would be most affected, for 
good or for evil, by change in the Patent Laws, to 
treat with supreme indifference all efforts made 
from time to time (by the holding of meetings 
and otherwise) to direct the Legislature in a right 
course. Those who would be amongst the first to 
loudly proclaim their wrongs if a bad law were 
passed, are meanwhile too indifferent to trouble 
themselves at all in the way of aiding the prepara- 
tion of a satisfactory programme. Possibly many 
act upon the theory that the presence of one 
person more or less at a meeting makes no practical 
difference. However, be the cause what it may, 
the result is that the conclusions of an average 
meeting called to consider Patent Law reform do 
not always indicate correctly the changes most 
generally wished for. No doubt extension of the 
term of provisional protection represents one much 
felt want, and it is one which the Society of Arts’ 
Bill does not meet, for it provides, in effect, that 
the complete specification shall be lodged at 
the Patent Office within six months from the date 
of the provisional protection. Provisional protec- 
tion ought to last at least twelve months to give 
ample time for preparing the complete specification. 
Then as to the term of letters patent; the Bill fixes 
it at seventeen years, whereas in Belgium and in 
Spain the term is twenty years. The principal 





reason for adopting seventeen years would seem to! 








be the fact that such is the term of a United 
States patent. However, the proposed Commis- 
sion is to be an exalted body as respects patents : 
besides superseding Her Majesty’s courts of justice 
in England, it is to have powers apparently 
even larger than are now enjoyed by the Judicial 
Committee of the Privy Council. That Committee, 
after hearing an application for prolongation, may 
report to Her Majesty their opinion that an exten- 
sion should be granted. But the proposed trio, or, 
as it would seem, if there be no opposition, even one 
of them (apparently, it might be the chemist in the 
case of a mechanical invention, especially assuming 
inability of the engineer to attend ; or it might even 
be a mere examiner authorised to act temporarily 
as a Commissioner) would have the power to order 
the prolongation of the term of a patent for any 
period not exceeding eleven years. 

It is not by any means clear that racing for the 
seal would be effectually stopped, for although it 
is provided that every patent shall be dated the day 
of application for it, yet it is also set forth that 
where the Commissioners so direct, a patent may 
be dated the day of the sealing. or any day between 
~ day of the application and the day of the 
sealing. 

The fees are proposed to be reduced, the stamp 
duties mentioned in the schedule being 2/s. 10s. on 
application, 101. on grant of patent, 30/. on expira- 
tion of fourth year of patent, and 60/. on expiration 
of eighth year of patent, or a total of 102/. 10s. for 
the entire term of seventeen years. Roughly 
speaking this is an average of 6/. per annum. Now 
for several reasons it would be far better to 
make the fees payable by annual instalments. 
Those who desired to cover several years, or even 
the entire term, by a single payment might do so. 
We have known the third and seventh years’ stamp 
duties to be paid together under the present law 
during the first year of the term of a patent. On 
the other hand, there are many cases in which an 
annual payment of a few pounds would be less felt 
than so large a sum as 30/. or 60/., even though 
deferred to the end of the fourth or eighth year, 
Moreover, the annual system of payments has a 
weeding effect, without being productive of hard- 
ship, especially if the annuity be comparatively 
small during the earlier years. Thus the French 
law provides for an annual payment of 100 francs 
(4/.), and out of 4606 patents taken out in 1860, 
only 191 paid the fifteenth annuity ; in other words 
no less than 4415 were allowed to lapse. Indeed, 
only 844 were kept up beyond the fourth year, whilst 
no less than 1989 were allowed to drop at the end 
of the first year, and after the end of the second 
there remained in force only 1543 out of the 4606. 
It is much better a patent should be allowed thus 
to cease immediately after the owner has practi- 
cally abandoned the idea of developing the inven- 
tion commercially. Clearly in a contrary case, a 
patentee would seldom be compelled to abandon 
his patent simply on account of having to pay only 
4/. to keep it up. Hence it is clear that whilst, on 
the one hand, nothing is better calculated to keep 
down the number of running patents than an annual 
payment, yet, on the other hand it, may easily be so 
small in amount as not to constitute an insurmount- 
able obstacle to the owner of any patent offering the 
remotest prospect of proving even in a small degree 
remunerative. Annual payments, though small, 
are calculated to discourage the “ lie-by-and-watch” 
practices sometimes said to prevail. In other 
words, they render it less probable that a patentee, 
having obtained his patent, will be content to rest in 
the hope of some day springing upon a subsequent 
patentee who may come forth with a similar thing 
more fully developed and more practicable. If a 
patentee has to keep on making payments, he will 
exert himself the more to introduce his invention 
commercially ; and that after all is the one thing 
from which public benefit may be expected. 

As respects grace for payment of the Government 
fees ; it is provided in the Bill before us that if in 
any case, by accident, mistake, or inadvertence, the 
patentee fails to take out a “certificate of renewal” 
at the end of the fourth or of the eighth year of 
the term of his patent, he shall be entirely at the 
mercy of the all-powerful Commissioners. In other 
words, in such a case he may prefer a request to 
them for an enlargement of the time for taking it 
out, and thereupon they may please themselves 
whether they enlarge the time or not. In any 
case, it is not to be so enlarged as to extend beyond 
six months from the date at which the overdue 
payment becomes due. This, in some cases, would 
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not suffice. It would be far better to say the 
patentee should have twelve months’ grace as a 
matier of right, subject to a fine of 50/., the Lord 
Chancellor to have the option of remitting the fine, 
or so much as he might think fit, regard being had to 
the circumstances of the case. In this way unifor- 
mity of practice would prevail. The unfortunate 
party guilty of oversight or mistake, wouldat any rate 
know the worst of it, and on the other hand, the large 
amount of the fine would operate in restraint of 
carelessness. It may be urged that under such a 
system it would never be known for a year whether 
a patent would be kept up or not. In the same 
way it may be said that under the provisions of the 
Bill before us, assuming a patent to be three years 
old, it would not be known whether the fourth 
year’s stamp duty would be paid, the like in the 
seventh year as to the eigth year’s stamp duty; and 
even for six months after the fourth year, or after 
the eighth year, as the case might be, it would not 
be known what was going to happen. Even under 
the present law, where there has been a failure to 
pay a stamp duty, one does not know for some time 
to come whether or not the patent will be resus- 
citated by special Act of Parliament. Therefore 
there does not seem to be any serious objection to 
twelve months’ grace. 

If we are to have the Government fees reduced, 
it is only right that every patent should be restricted 
to one invention. The Commissioners’ rules at 
the present time, as is well known, provide for 
this, but doubtless owing to the high fees, consider- 
able latitude is allowed. Indeed, some patentees 
who object to lowering the fees are in the habit of 
including under a single patent various construc- 
tions of machines which cannot in any sense be 
regarded as other than distinct inventions, because 
there is no one distinctive feature of novelty 
common to all the machinesdescribed. Should the 
fees be reduced, and every patent be strictly con- 
fined to a single invention (not, of course, to the 
exclusion of modifications involving use of the 
main idea) it would soon be found how erroneous 
has been the notion that there is vastly more inven- 
tion in the United States than in this country. 

Want of space compels us to draw our observa- 
tions to a close, although there are several points 
above alluded to upon which we have not here 
enlarged ; yet what we have said will suffice to 
draw attention to them, and it is the less neces- 
sary that we should say more now, because we have 
on previous occasions pretty fully considered the 
matters in question. 

Therefore, whilst reserving further observations 
for a future early occasion, we would refer the 
reader to previous articles that have appeared in 
these columns, and especially to those respecting 
examination of applications for patents,® super- 
vision of specifications,t and patent agents.t A 
careful consideration of these and other articles 
will, we venture to think, show that the Society of 
Arts’ Patent Bill is capable of very considerable 
improvement. 








THE EXHIBITION OF ELECTRICITY. 


AFTER a literally brilliant career of more than 
three months, the International Exhibition of Elec- 
tricity has closed its doors. By the terms of the 
decree which originated it, the closing ought to have 
taken place on November 15, and this date would 
certainly not have been exceeded, if the early days 
of winter had not been of unusual mildness, for the 
Palais de l'Industrie possesses no appliances for 
internal warming. Fortunately, the exceptionally 
fine weather favoured an extension of five days, 
and gave an opportunity for carrying out a work 
of benevolence which worthily crowned this great 
and prolonged féte of science. The receipts obtained 
from the visitors during the days and evenings of 
November 16, 17, and 18 have been divided into 
two parts, one of which was handed to the treasury 
of the service for the public aid of the poor of 
Paris, and the other part was employed to reward 
the zealous labours of the Exhibition staff, the 
attendants in the telephonic salons, the engineers 
and drivers of the syndicate. They thus benefitted 
by the division of a net sum of 26,000 francs, the 
total having been swelled by the curiosity of tardy 
visitors, and by the establishment, entirely too late, 
of some special telephonic performances, to which 
the visitors were admitted by payment. Whilst 
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the ordinary public telephonic auditions of two 
minutes’ duration, dearly paid for by tedious wait- 
ing, sometimes for hours, were carried on in two 
of the rooms, specia] admissions for five minutes, 
and by payment of five francs, were also at last 
started. In this way, during November 16, 17, and 
18, no less than 6000 francs, representing 1200 
visitors, were obtained. During the days and even- 
ings of Saturday 19 and Sunday 20, the public 
were admitted free to the palace, and 78,000 per- 
sons took advantage of this privilege. 

The closing weeks of the Exhibition were rich in 
fétes and banquets, at which the Minister, the 
commissioner-general, the syndical chamber of 
electricity, did honour to the juries, and to the 
foreign commissions, and at which, it is needless to 
say, much eloquence and enthusiasm for electricity 
and its practical application abounded, and where 
much honourable pride and mutual congratulations 
were expressed concerning the result of the labour 
of so many heads and hands. The Electrical 
Exhibition has indeed been a great and legitimate 
success. Firstly, a financial success, which is always 
a matter of importance, and especially so in the 
present instance, for with a wise prevision, the 
organisers of the Exhibition devoted, in advance, 
all profits accruing, to the assistance of one or 
several scientific works. And what more logical 
and more useful purpose could the surplus serve, 
than in the creation‘of a national museum, library, 
and laboratory of electricity? Such an institution 
would be a fitting monument to the first Inter- 
national Electrical Exhibition, and would be one 
that all the world would applaud. This monetary 
success is the natural consequence of the powerful 
attraction for popular curiosity that the Exhibition 
exerted. Truly it was arid enough and too tech- 
nical, for those minds unfit for and unaccustomed 
to serious study, for all, or almost all, was new, 
and often very difficult to understand. But the 
mysterious prestige of electricity has always been 
so great that its name alone was a guarantee of 
attraction which events have fully justified. 

The Exhibition was opened on the 4th of 
August; it was opened to the public in the 
evenings on and after the 27th of the same 
month, so that it has lasted 102 days and 8&8) 
nights. During August and September the total 
of paying visitors during the day was 175,000, 
and as many in the evenings; of these 16,000 were 
brought by the Siemens’ electrical tramway. In 
October 120,000 attended in the evenings and 
80,000 in the day; of these 28,000 arrived by the 
electric tramway. In November the paying entries 
were 68,000 and 26,500 respectively, 14,000 having 
been brought by tramway. With the 78,000 
visitors of the two last days, there was thus a total 
of 675,000 persons who entered the Exhibition, 
exclusive of exhibitors and their staff, the members 
of the juries, foreign commissioners and their agents, 
representatives of the press, and a large number 
who enjoyed the privilege of free admission. This 
total of 675,000 corresponds to a total receipt (not 
including the allowance of 50 centimes per head made 
to the syndicate) of 580,350 francs, and leavesa clear 
profit of about 16,0007. If the result has been thus 
satisfactory, we may say in praise of the organisers 
of the Exhibition that they have known thoroughly 
how to minister to the curiosity and interest of a 
vast mass of people, despite the fact that the 
Exhibition was largely made up of complicated and 
to the majority incomprehensible apparatus. 

The telephonic reproductions of performances at 
the Opera, have ranked amongst the first and 
greatest of the attractions. These alone indeed 
would have secured the success of the Exhibition, 
for they were a grand revelation of the possibilities 
of science to the popular mind. Let us add that 
if the admirable telephones of M. Ader have been 
able to astonish and delight hundreds upon hun- 
dreds of visitors every night, it was to the happy 
conception and intuitive prevision of M. Antoine 
Breguet that the results obtained were due. It 
should not be forgotten that this young and already 
celebrated electrician made the first suggestion of 
this application, and the greater share of the credit 
for the success obtained is due to him. At the 
same time it must be acknowledged that the 
nightly pleasure was made painful to the long file 
of patient visitors who were kept waiting hour 
after hour until often many had to go away dis- 
appointed after losing the whole evening without 
getting near the telephone room. All this might 
have been avoided had numbered tickets been pre- 
viously issued, and if one or two nights a week had 





been reserved for admission on payment, as was 
done at the last. We do not know what prevented 
the General Commission from following a plan 
that would have given universal satisfaction, and 
have brought in large returns. It is to be regretted, 
but at least the fact that curiosity is more powerful 
than fatigue was amply proved. On the even- 
ings of the Opera performances, the entries were 
1500 in excess of other evenings. 

The second great popular attraction has been the 
electric tramway. As we said above, 58,000 visitors 
took advantage of this mode of transit to enter the 
Palais de l'Industrie. It may thus be safely 
assumed that at least 100,000 travelled by it, count- 
ing those who left the building on the car. It 
would be difficult to over-estimate the pleasure 
afforded to the masses in travelling for a very small 
sum, in a vehicle progressing apparently by its own 
volition. It would occupy too much space to refer 
to all the striking curiosities that helped to make 
the Exhibition a success—telephonic conversations, 
electrical pianos, electric shocks, sewing machines 
driven by electricity, electrical toys, electrical pens, 
electrical bells making perpetual inharmonic music, 
and above all the marvellous illuminations from fifty 
different systems, and superior in brilliancy, in 
extent, and in power to anything that had ever 
been seen before. 

Thanks to all these and many more attractions 
offered to the public, a great number of persons, 
the majority of whom were certainly ignorant of the 
first principles of physics and of electricity, have 
acquired a general familiarity with things to which, 
without the Exhibition, they would have long 
remained strangers. Obliging cicerones were not 
wanting, too often it is true more obliging than 
instructed ; and it was to be noted that the current 
coin of explanation, freely circulating in the build- 
ing, had not been struck at any scientific mint. 
But the fact remains that the great public made 
the acquaintance of electricity, the application of 
which the Exhibition has popularised. The public 
has seen the mysterious force at work, and in 
some degree has measured its power. It is no 
longer a stranger, and on the day, which we may 
reasonably think is near, when it will com- 
mence wide competition with other sources of 
energy, the public will be with it, and not against 
it. Above this lower level, engineers, manufac- 
turers, and physicists have found in the Exhibition 
for the first time the opportunities for a general 
and profound study of its special subject. Public 
conferences were organised and repeated almost 
daily ; professional associations strengthened them ; 
the public séances of the Congress, and of the 
Industrial Reunion of Electricians completed them. 
Books, pamphlets, documents of all kinds have 
been always within reach of any one, both in the 
well-supplied reading-room, and at the numerous 
bookstalls in the building, and these have greatly 
facilitated investigation. As for professional elec- 
tricians, the Exhibition has been for them a more 
admirable field for study than they could have 
dreamed of. Until then, isolated one from another, 
small groups only could be found in each country. 
The Exhibition brought them together, made them 
personally acquainted with each other, and from 
this intimate association of men of science follow- 
ing the same investigations, enthusiastic over the 
same pursuits, has been envolved, thanks to the 
séances of the Congress, a general and promising 
good fellowship, and a sort of international free- 
masonry, the advantages of which to science must 
be considerable. 

By the almost unlimited facilities and cordiality 
extended to foreign delegates, France showed her- 
self, as ever, the same generous and hospitable 
nation. She has had the good fortune to take the 
first step on a road of progress which leads—as one 
of her most illustrious children, the venerable M. 
Dumas, has said—to a great industrial revolution, 
to the epoch of electricity, and we may freely 
accept. the prophecy coupled with such an illus- 
trious name. The impulse to which France has 
this year given so great 2 movement has already 
begun to realise the prediction. 

The part played by this country at the Exhibition 
calls for notice here. 

There cannot be any doubt that Great Britain 
entered this great international competition under 
very disheartening circumstances. Repudiated and 
neglected by their Government, and without any 
official organisation, the few contributors who first 
promised their support to the Exhibition were 
naturally disheartened and humiliated in the dis- 
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advantageous position in which they were placed 
by the apathy of the Government, but the Society 
of Telegraph Engineers and of Electricians, and the 
Council of the Society of Arts came to the rescue, 
and so far brought to the recognition of the 
Government the fact that the International Elec- 
trical Exhibition at Paris would in all probability 
prove itself to be far more important than they 
had anticipated, and that to leave it altogether 
unrecognised by the administration would be a 
slur both upon the Government and upon the 
country. The result of this was that Her Majesty’s 
Government did what would have, if it had been 
done at first, saved the country much reproach; 
they appointed the Earl of Crawford and Bal- 
carres, F.R.S., to be Chief Commissioner for Great 
Britain to the Exhibition, and Lieutenant-Colonel 
Webber, R.E., Sir Charles Bright, and Professor 
D. E. Hughes, F.R.S., were nominated as other com- 
missioners, and Mr. John Aylmer (to whose per- 
sistent exertions is due the recognition in this 
country of the importance of the Exhibition) was 
appointed the honorary secretary tothe Commission. 

Notwithstanding the very severe disadvantages 
under which the non-recognition by the Govern- 
ment of the Exhibition until so late placed the 
exhibitors, and notwithstanding the still more 
serious drawback that this tardy official recog- 
nition was unaccompanied with any sort of monetary 
grant, the British Section was a great and trium- 
phant success, and perhaps throughout the whole 
Exhibition no section has been so much respected 
and received such honourable attention as that 
presided over by the British Commission. This 
overcoming of obstacles and counterbalancing of 
disabilities, converting them into high-class recog- 
nition and producing a great success under such 
disadvantageous circumstances, is due to the in- 
defatigable exertions, organisation, and general 
courtesy to every one concerned of those attached 
to the British Commission. After the British 
Government had so far recognised the Exhibition 
by the appointment of a Commission, which was 
due in the first place to Mr. John Aylmer and the 
Societies of Arts and of Telegraph Engineers, very 
heavy work fell upon the Commissioners. Dur- 
ing the early days of the Exhibition when the 
exhibits were being brought in, Lord Crawford and 
Balcarres personally superintended, and himself 
assisted in the placing of the various objects in the 
spaces allotted to them, and in fact for several weeks 
he took the most active part in the management and 
carrying on of the section. The necessary funds 
were supplied by a subscription and guarantee 
fund raised among the exhibitors, to which others 
contributed; to Professor Hughes, who was at his 
post for some fourteen weeks, was assigned the 
oftentimes difficult and thankless task of making 
the best of the money supplied by this fund for the 
purposes for which it was raised, and so judiciously 
has the fund been disbursed that all the arrange- 
ments have been successfully carried out by an 
expenditure which has left a surplus in the 
hands of the Commission. During the meeting of 
the Congress, all the Commissioners were at the 
Exhibition every day, and for the last fortnight the 
Commission has been represented by Colonel 
Webber. Throughout the whole time, however, 
Mr. Aylmer, the honorary secretary, has been in 
the Exhibition both day and night assisting the 
exhibitors in every way and earning for himself an 
accumulation of gratitude which will be long 
remembered by both British and foreign visitors 
to the Exhibition. In recording the labours of 
those who have contributed to the success of the 
British Section, the name of Mr. F. H. Webb, the 
secretary to the Society of Telegraph Engineers and 
of Electricians, must not be omitted, as in the early 
days of the organisation, he contributed by labour 
and by courtesy to the collecting and holding toge- 
ther of those likely to become contributors. 

Among representatives of foreign countries much 
is due to Signor Govi, the Chief Commissioner for 
Italy, and to Senor Ardujia, the Spanish Commis- 
sioner, for so actively promoting the success of the 
undertaking: as well as international good feeling. 

The aspect of the Palais de l’Industrie on Sun- 
day night last was one not to be forgotten by any 
one who was present; the whole building appeared 
to be literally crammed with people, and although 
they seemed so close together that it appeared 
impossible to drop any more between, the great 
crowd moved along in regular and orderly streams, 
wondering at the thousand curious objects which 
formed the Exhibition, and which were illuminated 





by the rays of a thousand electric lights. And it is 
a remarkable and interesting fact, and one very 
characteristic of the love of order of such-like 
gatherings in France, that there was not a single 
report made to the police of any sort of theft, or 
of any injury done to anything in the Exhibition. 
At alittle before eleven, when the cry of “ On 


ferme” announced that the great Electrical Exhibi- 


tion would soon be closed for the last time, by a 
preconcerted signal, the steam whistle of every 
boiler in the place was turned on, all the fire alarms 
and electric bells were set going, and to the accom- 
paniment of the deafening dim, which lasted till 
the place was cleared and the lamps extinguished, 
the great building was closed. No one who was 
present will ever cease to remember the effect 
of all the boilers of that great installation 
blowing off their steam through their whistles 
together under the arched roof. Words shouted 
into a listener’s ear in any part of the building 
were absolutely inaudible, for the whole air 
appeared to be shrieking in every direction, and 
the effect on the ears lasted more or less for some 
hours after leaving the building. It was an 
amusing and not altogether inappropriate finish to 
an undertaking, the success of which has made 
itself known in every quarter of the civilised globe, 
and whose éc/at will ring in the ears of those who 
saw it for many years to come. 

Before closing this article let us throw a brief 
glance backwards over the past ten years, and 
mark a few of the most striking inventions and 
discoveries that have most largely contributed 
to the present development of electrical industry. 
We see first the Gramme machine, from which dates 
the utilisation of electrical generators, a hundred 
times imitated, but never yet surpassed. Then the 
Jablochkoff candle which gave the first impulse to 
the electric lighting of to-day, now so rich in many 
processes, thanks to the labours, amongst others, of 
Siemens, Brush, Edison, and Swan. Then the tele- 
phone of Graham Bell, annihilating distance more 
effectually, within limits, than the telegraph. 
Finally, the transmission of power by electricity, 
to which attention is now being especially turned, 
which promises well for the future, and which was 
largely illustrated at the Exhibition by the exhibits 
of Griscom, Siemens, Gramme, and on an extensive 
scale and with largely divided currents, by M. 
Marcel Desprez. 

These are the most important of the beginnings 
which laid the foundation for the Exhibition of the 
Palais de l'Industrie, and secured for it so trium- 
phant a success, which will bear fruit in the imme- 
diate future, and be followed by others probably of 
greater magnitude and of equal interest. Indeed, 
scarcely are the doors of the Palais de l’Industrie 
closed when the project for a similar exhibition 
has been formed—not the Crystal Palace venture, 
of which we have already expressed our opinion— 
but an official exhibition, under official sanction, 
organised by the leading men of science, and com- 
pleted, as has been the one just past, by an Inter- 
national Congress of Electricians. We trust that 
this Exhibition may be held in London in 1883, and 
we are certain that it will continue worthily the 
work commenced in France, and be rich in the new 
inventions and discoveries that the next two years’ 
ardent scientific work of the world will have deve- 
loped. 








GUN-COTTON. 

Tue Explosives Company of Stowmarket invited 
a large body of visitors last Saturday to visit their 
works at Stowmarket, and afterwards to witness 
some experiments with gun-cotton, gun-cotton 
powder, and a substance called new dynamite. 
The process of manufacturing gun-cotton adopted 
at Stowmarket is that developed by Professor Abel, 
of Woolwich. The raw material employed is the 
finest cotton waste, costing about 36/. per ton, or 
double the price of the ordinary cotton waste 
employed so largely in factories for cleaning 
machinery. After having been carefully hand- 
picked, the waste is fed into vertical iron cylinders 
where it is dried, by forcing in air having a tem- 
perature of 160 deg. Fahr., by means of one of 
Root’s blowers, the air being heated with ‘the 
waste steam from one of the engines. When 
the drying process has been accomplished, the 
cotton is passed through a carding machine, is 
rolled up into cylinders, and packed away till 
wanted. The conversion is effected by immersing 
one-pound charges of the dried cotton in a mixture 
of the strongest nitric and sulphuric acids, in the 








proportion of three parts by weight of the latter to 
one of the former. The cotton only remains for 
a minute or two in the acid, and is then taken out, 
and as much as possible of the acid is squeezed out 
of it by means of a lever hand press. It is then 
put into wide-mouthed earthenware jars, covered 
with fresh acid, and the jars are allowed to stand 
in large shallow troughs of cold water to prevent 
undue heating for twenty-fourhours. The conver- 
sion into gun-cotton isnow complete. The remain- 
ing processes of manufacture have for their object 
the thorough cleansing of the cotton from the last 
traces of acid, and the packing of the cotton into 
the most convenient shapes for the purposes for 
which it is intended to be employed. The cleans- 
ing process is of the greatest importance, and is 
also most laborious. The gun-cotton when taken 
from the jars is thrown into centrifugal strainers, 
in which the greater part of the acid is expelled by 
means of centrifugal action. This isa most expensive 
process, as the cylindrical strainers are very costly, 
and are worn out by the straining of a couple of 
tons of cotton. After this the cotton is diffused 
quickly through a large volume of water, and again 
passed through the centrifugal strainers. It is next 
boiled by steam in large wooden tubs, then tested 
for acid, and if necessary re-boiled. The next 
process is the pulping, which facilitates the cleans- 
ing from the last traces of acid, and also reduces 
the cotton to a condition in which it can be easily 
formed into cartridges. 

The pulping machine is an oval wooden tub in 
which is set a horizontal revolving wheel of a 
diameter equal to half the smaller diameter of the 
oval. Strips of steel project from its circumference 
and under surface, and the cotton which is swim- 
ming in water is drawn in by the wheel, and passed 
out between its circumference and under surface 
and the sides of the tub, and is thus reduced by the 
steel strips to the state of pulp. The bottom of 
the tub is adjustable so that the space between it 
and the bottom of the wheel can be continually 
contracted asthe pulping progresses. When the 
pulping is completed, the cotton is again finally 
washed by being mechanically stirred in water in 
large wooden tubs, and the pulp is then separated 
from the water by means of presses formed of large 
cylinders with perforated plungers worked by 
hydraulic power. The mass is then further pressed 
into its final shape, dependent on its ultimate use 
in a second hydraulic press, a pressure of six tons 
per square inch being applied. Forsmall cartridges 
handworked lever presses are employed, the cart- 
ridge being then further compressed and finished in 
hydraulic presses. 

The new gun-cotton powder, or rifle gun-cotton 
as it is called, is not submitted to any pressure ; 
the gun-cotton proper is first incorporated with 
another material, the nature of which is kept a 
secret, it is then roughly granulated in revolving 
drums, and afterwards finely granulated in 
machines which were not allowed to be seen. In 
appearance this new powder is of a bright yellow 
colour, the grains are about the size of those of 
ordinary sporting powder, but extremely uniform 
both in shape and size. It is quite waterproof, 
and may be placed for months under water with- 
out injuring its qualities. A given weight of this 
material is equal in explosive force to nearly three 
times the quantity of gunpowder, while at the 
same time the recoil is very slight, and there is no 
smoke, and but little noise. The first experiments 
made last Saturday were with this powder. A 
very few shots were sufficient to convince the 
bystanders that it was a great improvement over 
the old-fashioned powder. When fired from a 
Martini-Henry rifle, or 12-bore double-barrelled 
fowling-piece, the recoil could not be felt, and the 
report was no louder than that caused by the 
explosion of a percussion cap. The penetration 
with 30 grains of the rifle gun-cotton was equal to 
that obtained with the usual charge of 3 drachms 
or 81 grains of violent sporting gunpowder. The 
absence of recoil can only be accounted for on the 
supposition that the charge burns slowly and pro- 
gressively, thus maintaining a pretty uniform 
pressure throughout the whole length of the barrel. 
There was hardly any fouling of the barrel per- 
ceivable, and certainly no deposition of solid refuse. 
This latter is a most valuable quality, for deep- 
grooved rifles, like those of the Martini-Henry 
pattern, foul so rapidly with common gunpowder, 
that the recoil becomes excessively inconvenient. 
If rifle gun-cotton can be made as serviceable for 
artillery as it undoubtedly already is for small 
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arms, it ought to have a great future before it, for 
one of the most serious causes of loss of efficiency 
of large guns is the great length of bore which is 
taken up by the cartridge, and which, of course, 
considerably diminishes the useful length of bore 
available for the purpose of enabling velocity to be 
imparted to the projectile. Now with the new 
powder a great saving will be effected in the bulk 
of the cartridges, and if the slow-burning and pro- 
gressive action can be maintained in pieces of large 
calibre, great increase in initial velocity might 
reasonably be expected. 

The next experiment was designed to prove that 
gun-cotton cannot be exploded by mere concussion, 
however violent. A box containing several car- 
tridges of compressed cotton was slung over the 
front of an iron target, and fired into from a dis- 
tance of 50 yards with a Martini-Henry rifle, and 
service charge. The box was perforated by the 
bullet, and the gun-cotton set on fire, but no explo- 
sion took place. A larger box was placed under a 
weight of 2 cwt., which was allowed to fall on it 
from a height of 10 ft. The box and gun-cotton 
contents were crushed to atoms, but no explosion 
occurred. 

The next experiments were intended to show the 
use of this explosive for military purposes, espe- 
cially for pioneers. A charge of 5 0z. of wet 
cotton, and 2 oz. of dry, was laid on a full-sized 
steel rail and exploded, the rail being shattered 
to pieces by the effect of the explosion, and an 
oval disc with a concentric oval ring of metal 
being blown clean out of the web of the rail, and 
buried in the ground. A similar experiment was 
made on some discs of steel 2in. in diameter by 
iin. thick, supported round the edges. The charge 
in this case being 20 grammes, the discs were in 
some cases severely cupped, and in others perforated 
by the explosion. 

A tree 40 in. in circumference was cut down by 
the explosion of a ring of cartridges placed round 
the base. The cut was exceedingly clean, the wood 
not being shattered beyond the immediate neigh- 
bourhood of the charge. In order to make this 
experiment succeed it is found necessary to fire 
the charge with two fuses fixed into two adjacent 
cartridges, with the object of making the explosion 
of the ring more nearly simultaneous. 

The effect of different sorts of explosives was 
exhibited by firing } oz. charges of gunpowder, 
ordinary gun-cotton, torpedo-cotton, and ordinary 
and new dynamite, in lead cylinders, 4 in. in 
diameter by about 8 in. in length, the bore being 
1 in. in diameter and 5 in. indepth. The relative 
effects produced were very interesting, and varied 
from the bulging of the cylinder by the gunpowder, 
to its being burst and rent into ribbons by the 
torpedo-cotton, which appeared to be the most 
violent explosive of the lot. The relative explosive 
forces of gunpowder and gun-cotton are given as 
1 to6. The firing point of the cotton is about 
360 deg. Fahr. The gases formed by its explosion 
are carbonic acid, carbonic oxide, water, nitrogen, 
and a little marsh gas, which clearly indicate that 
there is a deficiency of oxygen in the composition 
of gun-cotton. Sometimes a small quantity of 
nitrate of potash is added to the gun-cotton in 
order to make good the deficiency of oxygen. 

The Explosives Company is about to manufac- 
ture the substance to which the name of new dyna- 
mite has been given on a large scale, at extensive 
works situated at Pembrey, in South Wales. Ordi- 
nary dynamite is, as is well known, a mixture of 
about 75 parts by weight of nitro-glycerine, with 
25 parts of an absorbent earth called kieselguhr. 
This absorbent has the disadvantage that at some 
temperatures and hygrometric conditions, it allows 
the pure nitro-glycerine to exude, thus greatly 
increasing the danger of handling the material, 
especially when it has to be thawed, as is always the 
case in cold weather. The new dynamite differs 
from this in the nature of the absorbent used. This 
is for the present kept a secret, but it is stated to 
be a substance which is itself an explosive, and 
which is capable of absorbing completely six times 
ts weight of nitro-glycerine, and which permits of 
no exudation. 








NOTES. 
ExvvipTicaL WATER PipPinc. 
At the meeting of the Physical Society held on 
Saturday, November 12, Mr. C. V. Boys read a 
paper on the new water piping of elliptical cross- 
section, invented by Mr. Mangnall, of Manchester, 
and introduced by Messrs. Powell, Rigby, and Co., 








of Piccadilly. When water freezes in a pipe of 
circular cross-section, the swelling action expands 
the pipe all round, and tends to burst it at the 
thinner and weaker parts. But when the cross- 
section is elliptical, the tendency is first to make 
the cross-section circular, for a circular pipe has 
more capacity than an elliptical one of equal peri- 
meter. By making pipes of elliptical section, they 
have a smaller sectional area than circular ones of 
equal perimeter; but they provide against the 
bursting effects of excessive frost. When the 
piping is observed to have become too circular 
under the freezing force, it can be restored to its 
original oval form by squeezing. We should 
suggest that it would bea better plan to so arrange 
the pipes that they are not liable to be frozen up. 
We fear that if so placed as to be liable to freeze 
they will be apt not to receive the squeezing which 
may from time to time be necessary to maintain 
the oval form. 
ELECTRICITY AND PORCELAIN MAKING. 

The price of pure white porcelain is 40 per cent. 
higher than that which is blemished by the smallest 
spot, and hence many efforts have been made to 
free the clay from the iron particles which adulterate 
it. Magnetism has been called in several times for 
the purpose, but without success until quite re- 
cently, when by means of the dynamo-electric 
current from a Gramme machine, MM. Pilliduyt 
and Sons, at the Potteries of Mehun-sur-Yévre and 


Creil, have been able to effect the desired result. The | § 


method consists in passing the porcelain paste in a 


time enables us to gauge the extent to which the 
ports of the kingdom contribute to the supply of 
the London coal market. It is rather instructive 
to notice that during the greater part of the year 
the shipments of coals to the London market have 
been increasing. The highest quantity that was 
received in the London market by sea was in the 
month of March, when 360,627 tons of coals were 
so received, and the lowest quantity received was 
in June, when 246,132 tons were received of sca- 
borne coal. The receipts, then, have monthly 
fluctuated between the two. In the first ten 
months of the year there were 2,990,197 tons 
received by sea at London—76,000 tons more than 
in the corresponding period of last year. New- 
castle stands at the head of the ports that ship 
coals to London, and out of close on three million 
tons it contributed considerably more than one- 
half. Next comes Sunderland, which sent more 
than a fourth of the total, so that the ports of the 
Tyne and the Wear are by far the most interested 
in the over-sea coal trade. Hartlepool is the next 
of the ports—it having sent some 220,000 tons in 
the ten months ; Lord Londonderry’s little port of 
Seaham takes, a long way behind, the fourth place 
—its shipments being above 126,000 tons. The 
Welsh ports in the aggregate contribute from 
14,000 to 33,000 tons monthly; the Scotch ports 
about 5000 tons monthly ; and there are one or two 
other contributors. But it will be seen that the 
hipments to London are almost exclusively in the 
And though it 





| hands of the north-country ports. 


highly liquid form in front of two powerful mag- | bas been often proposed to create coal-shipping 


netic poles which withdraw the ferruginous particles | 


from it. For this purpose two powerful electro- 
magnets are placed with opposite poles facing one 
another, and between them is a kind of trough or 
funnel with a vent hole in its lower part. 
liquid clay is caused to flow along the sides of this 
trough past the magnetic poles, which attract the 
iron to the sides. Twice a day the sides are cleaned 
of the deposited material. In this way half a 
ton of paste can be purified per day in each trough. 
The magnetic deposit consists mainly of silicate of 
iron, and a trace of carbon. 
SUBMARINE CARBLEs. 

The cable steamer International has left for 
Mexico with the first section of the Central and 
South American Telegraph Company's cables, con- 
sisting of “intermediate” type to be laid between 


Vera Cruz and Goatzacoaleos. This length, together | heing made with the Canadian Pacific Railway, an 


with the Vera Cruz, Tampico, and Brownsville | 


cables already laid, will complete communication 
between the United States and the eastern side of 
the isthmus of Tehuantepec. A land line, 200 miles 
long, will extend the connexion to the western 
side, at Salina Cruz, and cables will connect this 


| railroads of the United States. 


place to Chorillos, the station for Lima, in Peru. | 
At Chorillos the Central and South American | 


Company’s system will connect with the existing 
cables of the West Coast of America Telegraph 


Company’s cables to Valparaiso, and by the over- | 


land telegraphs of the south with the Western and 
Brazilian Company’s cables on the east coast of 
South America and with Europe. To carry out 


the work the India-Rubber and Gutta-Percha Tele- | 


graph Company of Silvertown have arranged for 
three several expeditions. They have purchased 
the large telegraph steamer Hooper which laid the 
Brazilian cables for Messrs. Hooper some seven 
years ago, and which has since been utilised for 
shipping cattle from America and rice from Madras. 
She will be known henceforth as the Silvertown, 
and will return to the duty for which she was 
specially built. 
mention that both of the new Jay Gould Atlantic 
cables are to be fitted with Muirhead’s duplex 
system of working as soon as the apparatus can be 
got ready. 
capacity for transmitting messages. 


This will, practically, double their | 
The repairs | 


of Anglo-Continental cables broken down by the | 


recent storm have been seriously delayed by fisher- 
men, who object to yield place to the Post-Office 
repairing ship ; and a suggestion has been made by 
Sir James Anderson and Mr. J. R. France to the 


in future. International co-operation might result 
in establishing a law giving precedence to a tele- 
graph ship over other craft while in the execution 
of her task, and likewise exempting her from the 
tedious customs dues. 
Tne Ports AND THE LONDON Coat TRADE. 

The instructive return which the Registrar of 

the London Coal Market publishes from time to 


ports in other parts of the country it is curious to 
| notice that these enter into other branches of the 
|trade, and leave the sea-borne coal supply of 


{London with the North. Whether this will con- 


The | tinue when Hull has the additional railway and 


|dock accommodation that it seeks cannot as yet be 
| said, nor what effect the completion of the Sutton 
Bridge Docks in the future may have, but the fact 
that nearly all the coal that enters into the metro- 
| politan district by sea is from the ports between 
the Tyne and the Hartlepools, and that there are 
now owners, such as Lord Londonderry, preparing 
to increase their hold on that trade, and to culti- 
vate a direct business therein is sufficiently note 
worthy to deserve remark. 


Tue Canadian Paciric Raiiway. 
We learn from Canada that good progress is 


undertaking which will compare, of course, in 
magnitude with either of the two existing Pacific 
During September 
there was graded an average of over three miles per 
day of road bed, or an aggregate of 93 miles during 
the month. From the 1th of October to the 24th 
—five days—an average of nearly two miles per 
day was reached. On the 22nd of October the 
track had been laid 16 miles west of Brandon, 
where a siding was constructed. On the air line 
eight miles of track have been laid upon the 
Winnipeg end of the line, and 17 miles from 
Portage La Prairié. The grading is fast approach- 
ing completion on the intermediate sections, and 
the remaining 25 miles of track will be laid in 
ample time for use this year. Long Lake is 
being crossed with a pile bridge, which will be 
ready for use by the time track-laying on the road 
is completed. The telegraph line between Winni- 
peg and Brandon is in operation, and the tele- 
graph men are following close upon the heels of 
the track layers beyond. The construction of a 


legraph li the air li rill also be vigorous! 
While upon this subject we may | egrapnh line on the airiine Will also be vigorously 


proceeded with. It isto be ready for use the moment 
the direct line is opened for traffic. The Canadian 
Pacific Railroad Company are also busy putting up 
snow fences in the immediate vicinity of deep cuts 
along the line to guard against possible obstructions 
to traffic in the event of there being heavy snow 
storms during the coming winter. Equally satis- 
factory progress has been made on the south-western 
branch of the Canadian Pacific. The grading on 
the southern branch from Smuggler’s Point at the 


: é ; | international boundary to Scratching River is about 
effect that this obstruction should be legislated for | ; : J B dpc 


completed. Between the Scratching River and the 
Assiniboine 15 miles have been graded at the 
southern end, and other low marshy spots are 
expected to be so far advanced as to pave the way 
for the completion of the grading of this division 
early in the spring. From Winnipeg to the Assi- 
niboine grading is just about completed, and it is 
not improbable that the track may yet be laid on 
this section this autumn. The principal rivers to 
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be spanned are the Scratching, Stinking, Dead Horse, 
and Assiniboine ; the latter will be crossed by a 
permanent structure, the material of which will be 
placed on the ground during the winter, while the 
other streams will be crossed by temporary bridges. 
Ties are being prepared and will be delivered along 
the line as soon as available. The western section, 
which starts from the southern line, some 13 
miles north of Smuggler’s Point, runs westerly 
almost parallel to the first correction line of the 
provincial survey, and will, if possible, be graded 
this year as far as located to the Little Pembina 
river, the 100 miles limit from Winnipeg required 
under the recent bonus bye-law granting the com- 
pany 200,000 dols. for the construction of this 
branch. This line runs eight miles south of Nelson- 
ville and four miles north of Mountain City, pass- 
ing through the Mennonite reserve and Pembina 
Mountain district, two of the most fertile tracts in 
the whole province of Manitoba. The road will 
pass through Hoffmansfeldt, the largest village in 
the Mennonite reserve, and touches the Pembina 
rivers a short distance north-west of Calf Mountain. 
Messrs. Voak and Patterson, the principal con- 
tractors on this division, have five grading machines 
at work, the soil being exceedingly favourable for 
their use. They have already graded 25 miles of 
the road, and will complete any marshy spots, so 
that the remaining portions may be completed 
early in spring ready for the ties and track laying. 
The Grand Forks division of the St. Paul road, 
which will effect a junction with the Canadian 
Pacific at Smuggler’s Point, is nearly all graded, 
and track-laying has been commenced at the 
southern end of the line. 
Nortu-Eastern Raitway PRoJEcts. 

We have now in the statutory notices the pro- 

gramme of what the railway companies propose to 


do if Parliament will give them the needful 
powers. Not the least interesting field is the 


north-eastern district, which is yet sparsely covered 
with railways. There is revived a project of a 
Central Northumbrian line, projected independent 
of, if not in opposition to, the North-Eastern Rail- 
way. The latter company has two measures which 
it proposes to bring before Parliament. One of these 
is for a proposed line that would be in opposition 
to the last named. The second is fora series of 
smaller works, such as the Bishop Auckland and 
Spennymoor Railway ; useful links in the main in 
the chain of north-eastern communication, but none 
of them of very material extent or importance. The 
great projects which had been hoped for, such as that 
of a new line that would stretch from the Tyne to the 
Clyde, utilising local branches in its way, are not 
being brought forward, nor are the other great lines 
to the south-west that have been spoken of as pro- 
bable. There is also on the part of the Forcett 
Railway an extension into the adjacent mineral 
district to the south-west of Darlington projected ; 
but so far, at least, the lines suggested by these 
varied proposals are disappointing in their extent 
and in their adequacy to meet the wants of a grow- 
ing trade. The want of the north-eastern district 
is now for additional trunk lines ; lines that shall 
bring it into connexion with the great manufac- 
turing centres, and so enable it to develop its com- 
merce, and to more readily supply its iron and 
coal to these districts. It is evident that there isa 
growing feeling that the North-Eastern Railway 
does not fully serve its great and growing district, 
and hence we have in the one session a measure 
passed which was to free Hull from dependence 
upon it; and now there is a competing line 
brought forward for its northern traffic. On the 
other hand the company pursues its ancient policy 
of purchase and wishes to take power now to buy 
up the little Tees Valley line, a line stretching 
from its own at Barnard Castle to Middleton-in- 
Teesdale, and which it haslong worked. It remains 
to be seen what will be the effect of the proposals 
that have now been made, and how far the destiny 
of the north-east, with its great mineral and mining 
industries, will remain in the hands of the North- 
Eastern ; but comparatively few as are the pro- 
posals for the next session great attention will be 
attracted to them. 





FOREIGN TECHNICAL LITERATURE. 

Tue Révue Industrielle (November 16), writing on the 
proposed Pyrenean Tunnel, expresses the opinion that 
the matter is still a long way from being definitely 
settled; as, until the Ministries of War and Public 
Works are at one upon all the details of the scheme, no 


negotiations will be opened between the French and 
Spanish Governments. 

It is hoped that the Bill authorising the construction 
of the projected Canal du Nord will be presented to the 
Chamber of Deputies before the end of this month. 





We take the following from the Revista Minera 
(Madrid, November 8), The exports of iron ore from 
Bilbao during the month of July amounted to 259,501 
tons, of which 164,633 tons were shipped to Great 
Britain. This gives a total for the first seven months of 
the year of 1,556,755 tons. 10,112 tons of coal and coke 
were imported in July, all from British ports,—making 
a total for the same period of 65,073 tons. An Artesian 
well has been sunk at Vitoria to the depth of 11,020 
yards. This well (which is the deepest in the world) has 
cost 6000/., not an excessive price. 





The Moniteur des Intéréts Matériels, of November 20, 
reports that, owing to the impossibility of obtaining the 
necessary wagons for the transport of German coal to 
the North Sea and German ports, English coal is in great 
demand. 

The Belgian Ministry of Foreign Affairs has received 
from the consul in Constantinople all the details of the 
various proposed railways in Turkey. These particulars, 
together with all the necessary information respecting 
projected railway construction in Hungary, can be 
inspected at the Bureau de la Direction du Commerce 
in Brussels, and at the various Belgian consulates. 





The Wiener Zeitung of November 19 gives a glowing 


account of the state of the Austrian iron trade. ‘The 
works are engaged up to the middle of next year. All 


branches are very full of orders. In railway material the 
works have almost more than they can do; rails, fittings, 
rolling-stock, wheels, tyres, axles, springs, bridgework, 
&c., are occupying the whole energy of the establish- 
ments devoted to their production. Merchant iron, 
girders, and sheets, are in great demand, whilst the 
stove-casting trade is growing very rapidly. Prices show 
an upward tendency, as might be expected. The Aus- 
trian exports for last year show an increase of 11} per 
cent. over those of 1879. 





According to the Mining Record (New York, October 
29). the value of the gold and silver production of the 
United States during the twelve months ending June 30, 
1880, was 75,000,200 dols., being 36,000,000 dols. gold, 
and 36,000,200 dols. silver. Of the former amount, 
17,500,000 dols. is credited to California, The largest 
quantity of silver was obtained in Colorado, which gives 
a return of 17,000,000 dols., and is followed by Nevada, 
with 10,700,000 dols. The total for both metals is almost 
the same as that for the preceding year; but the distri- 
bution is different, there being 3} million dols. less of 
gold raised, and the deficit made up by an increased 
quantity of silver. 





According to the American Manufacturer (Pittsburgh, 
November 4) the American exports of iron, steel, and 
heavy machinery during the first eight months of this year 
show an extraordinary increase compared with those of 
the corresponding months in 1880. The figures are 
taken from the summary statement of the imports and 
exports of the United States, issued by the Bureau of 
Statistics. The most noticeable feature is the increase 
in the foreign trade for pig iron and steel rails ; the total 
quantity exported in this period of the present year is 
for the former four times—and for the latter five times 
—that of the preceding one. The demand for iron rails 
has decreased, as has also that for sheets, bands, and 
hoops, and firearms. Eighty locomotives have already 
been shipped against 39 in 1880. A considerable increase 
in the value of the tools and cutlery is also shown. 





L'Industrie Belge (Brussels, November 10) extracts 
from a report issued by the Minister of Public Works 
the following particulars of the Belgian Railways during 
1880. The total length of line at the end of that year 
was 4112 kilos.; of this 2468 kilos. were Govern- 
ment property, 323 kilos. private property, worked by 
the State, and 1320 kilos. were owned and worked by 
private companies. The cost of construction and pur- 
chase of the State Railways was 870,700,940 francs, 
whilst the amount paid for rolling stock was 180,098,569 
francs. The gross receipts of these lines for 1880 were 
115,503,017 francs. The expenses of working amounted 
to 67,836,089 francs. In addition to this, 467,530 francs 
were expended on repairs and improvements. After 
interest had been paid to the Treasury, and to the private 
owners of the lines in the hands of the State, a clear 
profit of 218,212 francs remained. 

Commenting upon the future prospects of Spanish ore, 
La Gaceta Industrial (November 10) refers with satis. 
faction to the amount of foreign capital which is finding 
its way to Spain, and being interested in the erection of 
steel works. Already there are a number of natives 
engaged in this particular trade; but the time seems 
approaching when many of the large European steel 
producers will find it necessary to turn out the finished 








the firms mentioned as already constructing works or in 
negotiation for the necessary property in the north of 
Spain are Krupp and Co., several Belgian firms, and a 
well-known English house, Bilbao will have several 
steel works under foreign management; there will be 
one at Santander, and another at Belmez; whilst in the 
province of Ovideo rumours are prevalent of the establish- 
ment of a large plant for working the basic process, 





The Zeitung des Vereins Deutscher Eisenbahn-Verwalt- 
ungen (November 14), learns that the Chemin de Fer da 
Midi, in France, which has already ordered 60 locomo- 
tives from the Austrian States Railway Company’s 
engine shops, is in negotiation with this establishment 
for the supply of a similar quantity during a period 
of ten years. These enormous purchases of material 
are rendered necessary by the greatly increased traffic. 





The Boston Journal of Commerce (November 5) illus- 
trates a new method of supporting arch centres, which 
is being employed by Mr. Van Auken, engineer of the 
Cochoes (New York) Water Power Company in the con- 
struction of a canal tunnel at that place. This system 
(which may also be used for lowering heavy machinery, 
&c.) consists of a cast-iron cup from 6in. to 8in. in dia- 
meter, and Gin. to 12in. indepth. At the side, close to 
the bottom of the cup, is an outlet, which is stopped by 
an ordinary wooden plug. These cups are used as the 
bases of the uprights. After having been placed in posi- 
tion they are filled with dry sand nearly to the top, 
sufficient space being left toform a socket for the upright. 
When it is required to lower or remove the centring, 
all that is necessary is to take out the wooden plugs 
from all the base cups simultaneously. The sand then 
runs out and allows the whole of the centring to settle 
gradually. It is stated that Mr. Van Auken has not 
patented this system, neither does he intend to do so; 
but has given particulars of it, hoping that it may prove 
useful to other engineers. Judging from these remarks 
our contemporary does not appear to be aware that the 
plan of employing sand in this way is a very old con- 
trivance. It has been largely used, especially in France, 
and answers the purpose well. 





LI’ Industrie Belge (November 17) gives a number of 
extracts from a report submitted by the Belgian Minister 
at Pekin, M. le Comte de Noidans-Coulf, on the subject 
of Chinese imports. He believes that a large quantity 
of the foreign goods purchased by China could be sup- 
plied as advantageously by Belgium as by any other 
country. If any Belgian manufactures find their way 
into Chinese ports, it is impossible to get at any accurate 
idea of their quantity and value, as they are always con- 
signed by foreign merchants, under a foreign flag. Only 
one Belgian vessel is reported as having visited any of 
the nineteen open ports, and discharged goods at 
Shanghae to the value of 131,330 francs. Other nations 
possessing no treaty with China have supplied a total 
value of 607,406,830 francs. The Minister urges the 
establishment of an office in Shanghae, in order to further 
the interests of Belgian manufacturers, probably with 
the object of securing the trade in railway material, 
which will be the necessary result of the establishment 
of steam communication, a matter that the Chinese 
Government have at present again taken into con- 
sideration. 








THE ‘‘ PHosrHoR-BRonzE.”’—A poate trial trip of 
this steam launch, the | ang! of the Phosphor-Bronze 
Company, Limited, London, took place in the Thames, off 
Westminster, on Tuesday, the 22nd inst. This small 
vessel is built entirely of phosphor-bronze, and her length 
is only 35 ft., her beam being about 6 ft., and she attained 
a speed of 12} miles per hour, which considering her size is 
a remarkable performance. The chief object of the company 
in having so small a craft built was to test the rigidity of 
the phospor-bronze sheet and angle pieces used in her con- 
struction, prior to having boats built on a large scale. The 
results have been beyond the company’s expectation as 
regards rigidity and absence of vibration. As we under- 
stand that the cost of phosphor-bronze boats will not much 
excced those made of steel, and as the metal is not subject 
to corrosion like iron or steel, and also retains its a 
we expect to hear soon of a further use of phosphor- 
bronze for steam launches, torpedo boats, &c. 





ADJUSTABLE BRACKETS FOR SHAFTING. — Rather 
more than a year ago (vide page 329 of our thirtieth 
volume) we illustrated in our Patent Record, some well- 
designed arrangements of adjustable brackets for shafting, 
which had then been recently patented by Messrs. Taylor 
and Challen, of the Derwent Foundry, Birmingham. 
Messrs. Taylor and Challen have since devised special 
machinery for making adjustable brackets of the type above 
referred to, and under the name of the “shaft carrier’”’ 
they have just brought out an exceedingly handy form of 
wall bracket or hanger, which is certainly deserving of 
notice. The “carrier’’ is equally adapted for fixing to 
a wall, floor, or ceiling, and wherever fixed it can carry 
either a horizontal, vertical, or inclined shaft, the bearing 
being capable of being swivelled in any direction, and its 
centre being adjustable either horizontally or vertically, 
without loosening the bolts by which the carrier is fixed to 
its support. Altogether Messrs. Taylor and Challen’s 
shaft carrier is exceedingly well designed for its purpose, 





material on the spot where they obtain the ore. Amongst 


and we expect to see it come largely into use. 
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“ENGINEERING” ILLUSTRATED PATENT RECORD. 


Comprmep By W. LLOYD WISE. 





| 


APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 
NOVEMBER 21, 1881. 
In the Cases of Inventions communicated from Abroad 
the Names, &c., of the Communicators are given in 
Italics after the Applicants’ Names. 





Nos. | 
NAMES, & | 

and AP LICANTS 

Dates. OF APP. 


| 


ABBREVIATED TITLES, &c. 








1881 
Nov.15 

4987 | J. Beagarie, St. Neots. | Boxes for holding ribbons, &c., com- 

| _ bined with measuring apparatus. 

4988 Pitt. Maynard, Process *. * pring’ hides and 

skins. umplete specification), 

4989 A.G. Aaron, London. | 7 - we and tassel for umbrellas, 

4990 I. Livermore, London. | Manufacture of india-rubber. 

4991 | C. EB. Solomon, Bir- Articles of jewellery. 
mingham. 

4002 A. wi Wilmslow, | Centrifugal drying machines and 
and J. B. Alliott, methods of driving the same. 
Nottingham. 

49938 Haddan. Billings, Horseshoes. (Complete specification). 

4904 Haddan, Py. Treatment of waste products from 

soap factories. 

4095 OC. E. Kelway and F. | Apparatus for measuring and re- 
Dyer, London. cording the speed of vessels and 

of streams or currents. 

4996 | H. J. Smith, Glasgow. | Effecting the separation of solid 


bodies from each other, or from 
liquids, and of liquids from 
T. Allison and G. | 


Senior, -w—~pm 
M. H. Smith and F. | Driving bands or rope belts. 


quids. i 
4997 An improved lubricator. 


4998 
Fleming, Halifax, | 

4999 Morgan-Brown, | Sewing machines. 
Wheeler. | 

5000 C. H. Stearn, New | Mercurial air pumps. 
castle-upon-Tyne. 

5001 . B. White and B. | Facilitating the starting of tram- 
seoshane, White- cars, &c. 
3 ve 

5002 “. rie, Middles- | Dynamo-electric circuits. 


Water-closets, and disinfectant and 
other appliances connected there 
th 


roug 
H. Barron and 4. 
Raimes, Kilburn. 


with. 
Devices for securing tubes in steam 


Lake, Reed, 
| boilers, and tubes for use in 
| such boilers, &c. (Complete speci- 
| JSication, 

5005 S. J. Castle, Lon- | Velocipedes. 

on. 

5006 | F. Wright, London, | Apparatus for regulating the pro- 
| and F. A. Ormiston, duction of electricity by dynamo- 
| Twickenham. electric machines. 

5007 | Clark. Sutif’. A new motor. } 


Apparatus for the manufacture of 
corrugated tubes. 

Apparatus for moulding and casting 
steel and other metals. 


8. am New Wortley, 


| ds. 
5009 | 8. Fox, New Wortley, 
Leeds, & J. Whitley, 


Leeds. 

| 

B. W. Hart, London. | Pneumatic apparatus for the sepa- 

| ration of minerals and otner 

materials of different densities. 

5011 | J. Livesey, West- | Permanent way of railways and 
, minster. 

501z | R. E. Gibson and D. 


tramways. 
Apparatus for making bilge barrels. 
Pope, Liverpool. 


5013 | | J. nee, Black- | Looms for weaving, 
5014 | ¢. ee Stock- | Apparatus for multiplying power. 
ge. 
5015 | J. F. Littleton, Batter- | Refrigerating apparatus. 
sea. 
5016 | J. Hawthorn, P. Haw- | Soaping, washing or treating woven 
| thorn, and J. P. Lid- fabrics. 
| New Mills, 
| er 
5017 | A. Dardelle ¢, London. | A new firearm to be called the 
“ chargeuse.” 
5018 | W. T. Suse West- | Gas cooking apparatus. 
minste 
5019 | H. F. Phil lips, Ham- | Vessels to be driven at high speed. 
| _ mersmith. 
5020 | Henderson. Labdrousse. Magutnetare of kid or other skin 
| gloves. 
5021 | Miills, Gibbs. Suppositories. 
5022 | E. Hesketh, Dartford. | Cold air machines. 
5023 | T. G. Messenger, | Charging syphons used for the 
| Loughborough. supply of water to water-closets 


and urinals, &c. 


5024 E. Carey, H. Gaskell, & | Manufacture of bi-carbonte of soda. 


F, Hurter, Widnes. 
5025 | H. Garland, Liver- | Elevators and hoists for grain, &c., 
pool ——a applicable for vessels. 
5026 | F. H. W. Higgins, | Telephone receivers. 
| _ Stoke Newington. 
5027 | E. R. Hollands, New- | Firegrates. 


ington Green. 


5028 | R. and M. Theiler, | Telephone receivers, 
London. 
5029 | Lloyd Wise. Jfar- | Production of felts and like ma- 
thaus and Polster. terials, and apparatus employed 
Nov.17 therein. 
5030 | W.B. Shorland, Man- | Handles for locks, latches, &c., and 
chester. mode of securing knobs upon) 
spindles. 
5031 | M. Dickie, Stockport. | Apparatus employed in spinning | 
and doubling cotton, &c. 
5032 | §.Brear and A. Hud- | Apparatus for working railway and || } 


other signals. | 
An imitation of ornamental stone. | 
Soles and heels of boots and shoes. 
Apparatus for bottling aerated 

Waters. 1 


son. Bradford, 
5033 B. O'Neil, London. 
5034 F. Hockiug, Liverpool. 
5035 J.T. Hayes, Waltham- 
stow. 





Nos. | 
and | 
|| Dates. 


Nov.17 
5036 


5037 


5038 
5039 


5040 
5041 
5042 
5043 
5044 


5045 


5046 
5047 


5048 
5049 


Nov.18 
5050 


5057 


5058 
5059 
5060 
5061 
5062 


5063 
5064 

5065 
5066 
5067 
5068 
5069 
5070 
5071 


5072 
5073 


5074 


5075 


5076 


Nov.21 
5077 


5078 
5079 


5080 


5081 
5082 


5083 
5084 
5085 
5086 
5087 
5080 
5090 


Edwards. 


OF PapeLichits, 


J._A. B. Bennett, 
King’s Heath, and 
P. Walker, Bir- 


mingham 
W. Korth, Belfast. 
F. Guillaume, Paris. 
T. Beddoe, Bermond- 


sey. 
J. B. Petter, Yeovil. 
J. Sims, Stoke New- 


ington. 
G. H. Wildes, London. 
Engel. Schu/tze. 
R. C. Coulson, Stam- 


ord. 
J.: McL. McMurtrie, 
Glasgow, and H., 
Smellie, Kilmar- 


noc 
A. P. Price, London. 
A. Wilson, 
worth. 

Day. Mitchell, 


Lake. 


F. R. Francis and C. 
Donovan, London. 


Decaurille. 


C. H. Halcomb, Shef- 
field. 


A. T. Gibson, Fleet- 
wood. 

L. K. Scott, Lon- 
on. 

G. Hopkins, Birmins- 
am. 

J._A. Davies, Ebbw 
Vale. 

A. E. Robinson and 
H. Robinson, Man- 
chester. 


Morgan-Brown. 
Schroeder. 


©. Westinghouse, Lon- 


on. 
Edwards. Fleury, 
8. Empsall. Halifax. 
* J. Coles, South- 


ark. 
J. ‘Bopkinsc, Shef- 


Mainwaring. //ijften. 

E. Homan, Turnham 
Green. 

G. Leach, London, 

Haddan. Wenzel. 


W.8S. Welton, London. | 


J. > Brad- 
E. a. \ see Fgre- 
C. i Manches- 


ter 
De Pass. Locht-Labye, | 


E. Phillips, London. 

W. N. Nicholson and 
W. Mather, Newark- 
upon-Trent. 

G mi. - eA, 


A. P. _—_ and 
. Rosseter, Black- 


burn. 
P. W. Pickup, Rish- 


ton, and J. Pilking- | 


ton, Accrington. 

H. H. Baynard. Ger- 
mutz, 

Von Nawrocki, 
mann 

M. W. Parrington and 


Loch- 


C. Almond, Sunder- | 


land. 

R. E. B. Crompton, 
London. 

F. Harrild, London. 

J. H. Kjeligren, Reij- 
myre, Sweden. 

Boult. Jacquot and 
Thirion. 

J. Pattison, Kenning- 


ton. 
E. Detmold, Putney. 
H. M. Mellor, Notting- 
ham. 
W. Hughes, London. 


R. C. Tucker, London. 


A. Smith and M. Firth, 


Bradford. 
Hurel. 


Tricycles and other velocipedes. 


ABBREVIATED TITLES, &0. 





Apparatus for mixing and burning 
gas. 


Machinery for grading or rolling 


and dressing grain, &c. 
Clips for shearing animals. 
Disinfecting water-closets, urinals, 


&e. 
Stoves and fireplaces. 
Set squares, 


Locks or fastenings. 
Weighing machines. 


Method of and apparatus for the || 


cultivation of land. 
Appliances for actuating railway 
brakes. 


| Aerated waters. 


Hands- | Smiths’ hearths, &c. 


| Recovering rubber from rubbver| 
waste. 
Self-lubricating bearings. 


Apparatus for automatically trans- 
mitting and receiving signals 
for denoting places at 
attempted burglaries may be 
made, and for other purposes. 

Rolling grooves or indentations, 


specially applicable to tramway || 


rails. 
Packing for gland and other joints. 


Fastenings for scarves, &c. 


Materials and production of bricks. 
slabs, &c. 
Hot-air engines, 


Manufacture of galvano nickel- 
plated sheet iron, sheet zinc, aud | 
tin plate. 

Pneumatic brake apparatus. 


Carding and spinning cotton, &c. 
Preventing accidents in hoists. 
Steam engines. 

Pistons and springs thereof. 


Carriage brakes. 
Fireproof floors. 


Curing herrings and other fish. 
Machinery for shaping wood. 


Economising fuel and consuming || 


smoke. 





which | 


Telescopic sights for ordnance. ] 
| 





Looms. 


Backbones of bicycles and other | 
frames. | 


Telephonic repeater. 

Telephonic transmitting apparatus 
specially adapted 
phones. 


Cutting and pulping turnips, &. 


‘* Slashers” or sizing machines, 


Winding gear for mines. ] 


Meters for water, &c. 


| 
| 
| 
Refrigerators. | 
| 


Cleaning and lubricating wire ropes. 


Apparatus for the conduction and 
distribution of electric currents. 

Stereoty ping apparatus. 

Inkstand or holder. 


Machines for whetting scythes. 
Bottles and stoppers. 
Composition for rendering writing 


paper ink absorbent. 
Knitting machines. 


Treating and cutting horn and pro-| 
} 8 


ducing fibrous bristle-like thread 
therefrom. 
Fire extinguishing apparatus. 
Combing wool, cottcn, &c. 


Bottles or vessels for holding and |X 


transporting milk, &c., and | 


Hi 
|| 4360 
1] 4362 


| 
| 
| 


No. 
| 1881 





pose 
3207 


3261 | 
| 3423 


3644 
3656 
3664 
3702 
3746 
3791 


3854 


| 4031 


4080 
4088 


4102 


4136 
4250 


4252 
4254 
4256 


4258 


|| 4260 


4266 


4268 
4270 


No. 


1881 
4273 





| 4342 


4344 


4546 
4348 


| 4350 


4554 


for pantele-| | 4356 
i 
Mills for grinding and dressing corn. || 


358 


4364 


1 4392 
E 4394 
| 


| 4396 


4598 


4400 | 


440) 


4404 | 


4406 
4408 





GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTUs. 
For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents. 
I.—Announced November 18. 


























Name. Name. Name. 
Bassnett. Lake Deane. 
| Gorecki. (Benedict) 5 | Hartley, 
Helliwell, Wood, Courtenay 
Dudley. Schaeffer | Lithgow 
Hutchings Abel Alexander 
Engel (Brasseur & (Martin), 

(Franke). Dejaer). | Haddan 
Justice Lake (T7ay/or (Favie: 

(Dewe). Wood, and | Simonet 
Alty Clark). 7 | Vernon. 

Kaulbach, Des Vieux} 3 | Melvin, 
Barlow (Marr) 7 | Lewis and 

(Roguet). Surridge. | Clark 
Norton and Aylesbury. } | Hudson. 

Turner, Eyre, Dser. 
Mautsch, Alex ander, Pitt (Johns), 
Pemberton. Hanson, Newton 
Newton Milburn. (Colt's Pa 

(Roussen), Landon and Firearms 
Bed borough L egrand. Manufa 
Truswell at ing Co.) 
Alexander ) Gardner 

(Haug and Cowan. (E’kins, 

Lefeldt and Wigt itman Clark, and 

Lentsch). Hine). 
Hopkins and Woodward 

Hatton. Byron 
Medway. (2 Nioth) Apthorpe 
Lowther Galbraith, Morgan. 

(Charnock & Leeming. 3 | MeIntosh 

Ormston), Wordsworth, & Wright 
Ashworth, Browett, & 7 | Miles. 

Clark Lindley | Kemp 

(Schlaefli). Wirth (Ade, Makin and 
Verdin. Adt, Adt, Johnson- 
Schulz and and Adt). Ferguson 

Harrison. Edwards. Makin and 
Walters and Bidder and Johason 

George, Rowley. Ferguson. 
Wilkinson Stidder Lake 
Brydges Duncan. (Dowse). 

(Gregersen) Lyte. Lake 
MeNaught & Boult (Whitnen). 

Mc Vaught ( Villebonnet) Herbert. 
Timmis. Giffen and Smith. 
Binns Dold. Skerrett. 
Collier, Lake ( Boivin) Jensen 
Beilby. Goodwin & | (Buropean 
Beard and Barsby. | Water Gas 

Faesch Morgan | _ Company). 

Simon and (Bahn), Johnson 

Werten- Oswald, (Kramer 

bruch Lebacq. and Co.) 
IL.— Announced November 22. 

Name. Name. Name. 
Davis Morgan- Brewer 
Fletcher. Brown (Scher) 
Springmann (Campbell). Gillibrand 

(Fischer). W yiam, Jobnuson 
Proctor. Brydges (Petit 
Kirk. ( Aroneck er). Linacre 
Tidey Hudson Cler. 

Carr. Mackenzie. Bauer (Mary- 
Fraser, Briggs. hofer), 

Smith, and Gilbert and Engel 

Harvey. Sinclair, (Aggens & 
Bayley and Barbour Aqgens), 

Bay ley. (Coulter). Scoit. 
Mackay Clark (Si/rer Wolff. 
Upward. and Page). (Burmeister 
Puillips. Pitt ( Coath). and Wains 
Westing- Welsby, Maskin-og 

house. Budenberg Skibsbyg 
Jones. (Budenberg geri). 

Heal. & Schaeffer). Jensen 

Love. Ezard. (Deininger). 
Carter, Lake Conquest 
Cuthbert and ‘ Reusch). Lockey 

Smith. | Lees and Thompson 
Brassington, Allison. (Prevost). 
Thomas, Imray Deacon. 
Clark (Stearns). Crastin, 

(Cooper). Imray Cooper. 
Tellier, (Stearns). Prentice. 
Lake Lloyd Wise Cowper. 

(Knowlton). (Mégy and Hepburn and 

| Fingland. Echeverria) Parker. 
De Pass 54 | Sprague, Edwards 

(Guillebaud)} 45 Hill. (Ko'ker). 
| James & Lee} 46 Clarke, Dunnachie. 
| Reddie 733 | Hancock and Von Naw- 

( Volekmar). Smith. rocki 
Reynolds, 5 | Weill. (Arnold 
Weatherhogg, | Avery. Got 
Holley. Wallis Feuby 
Thorpe. (Hamma) | Lake (Minor.) 
Callender. Thomas. ] 


~ INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 





method of closing and securing | -_ 


the same. 


a | 





4977 





Name. 


Knowling, 





MPLETE SPECIFICATIONS. 
For peu, see Corresponding Numbers in Lists of 
Applications for Patents. 


Name. 





Pitt 
(Mt 1y nard) 


Name. 





Haddan 


(Buliings). 


5004 | Lake (Reed). 











eae TOP TOTES Gel Tee Bree 


Se Ra td REP OT 





saibed 


pen” eee 


ee 


Peano arma 


Nov. 25, 1881.] 





ENGINEERING. 





539 


























se 
1,—Time see y Be an Friday, PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
. December 9, 1881. DUTY OF 50/. HAS BEEN PAID AND REGISTERED. 
| : 
No. | Heme. Ho, | Nome . Be. me, No.| Name. No. Name. No. Name. 
881 | 1881 1881 4 

3060 | Brown. $216 | Hadden = Thompeon see Smith ine noon Rodger, rity Moore and 

— Brydge ~ 3264 | ane 161 Fe moog | 4682 Tuckey. & Cordner. Crabtree. 

as, | as | os | See 4685 | Clarke 4908 | Haddan 4738 | Nalder and 

3080 | Clayton and | (Stewart). | 4164 | Douglas. 4686 eal yg | " inieatandl N 1d. an 

Richmond. | 3480 | Heaton. 4180 | King. 47: 4 ade 5067 | a ig a 4762 | $8 sider. 

3089 Fraser and | 3515 | Gibbs. 4211 | Brandon 43 | Newton and | 5067 | Gorini. 2 prague, 

| Welch, 3672 | Hunter and (Gatlin Newton. 5133 | Garrett. 4801 | Gresham. 
+ ‘ 9 5194 Whitak 4696 | Crighto 5043 | Mill 

3092 | Craven, Hunter. Gun Co.) oo aker. 4 gnton ° a“ 

3105 | Jones 3778 | Leggott. 4212 | Spence 4664 Ransome. 4764 | Stokes. (Maclean & 

pees Tee 378 246 | “ 4705  Cheesbrough | 4800 | Eppelsheimer] 4698 Coloney). 

3119 | Wood, 3780 | Manson, 4246 | Walker Ss 4700 | Mill d Bawerd 

3174 | Henderson | 3848 | Blake | _ (Walker). 4780 ‘ ne aziz | Mill = peer 4 
(Witte and | 3904 | Von Naw- | 4339 | Lazarus. . uey. ne | rie (unregistered) 
Kamper), | rocki 4559 | Newton. ) Harding. 

3175 | Figee, | _(Leuner). 4561 Kinnear, 

Kéttgen. &| 3989 | Hesketh. 4605 | Tinker, Shen- | PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
Wedekind. | 4023 | Brandon ton, Tinker, DUTY OF 100. HAS BEEN PAID AND REGISTERED. 
3176 | Crossley, | (Morley & Shenton. 
Marchetti, | Sewing 4910 | Stead 
Cochrane, & Machine Co | _ (Loomis). No, Name. No.| Name. No. Name. 
Mallinson, 4104 | Struthers. 4988 | Pitt (May- —_— es ee 
a18t | Cox. nard). 1874 | 1874 1874 
ae . fe : 3938 | Evans. 4121 | Parkinson, 4111 | Crossley, 
I1,—Time for entering ee ae Tuesday, 4060 Grace (Kirk- Morgan, & Beant, & 
ee December 13. 1881. patrick). | Eadington. Hicks. 
A 4101 | Bishop 4002 | Goldschmidt 

No. | Name. No Name. No. Name. (Bishop). | & Chambers. 

1881 1881 | ; 1881 | 

gull — a 3183 | a 3963 | ae ty PATENTS WHICH HAVE BECOME VOID 

Elstob, anc un- | ickens. : 

3116 | Furness and | nington, 4193 | Gimingham. 1.—Through Non-Payment of the Third Year's Stamp Duty of 501, 
Robertshaw | 3193 | Lambert. 279 | Jullien. 

3123 | Edwards. 3204 | Simons, 4312 | Hanson. | 

3126 | Engel 2 Priest. 4314 | Milburn. No. Name. No. | Name, No. Name, 

(Empson & Baroby. 4340 | Wordsworth, 1878 1878 | 1878 
Co Imra | Browett, | 
3128 Singleton. 1 a Lindley. ” 4479 | Greenwood 4522 | Eslick. 4544 Fawsitt. 
313) | Lake Dejaer). 4386 | Clar &Groom. | 4524 Parkin, 4550 Boulton, 
(Morrell). 3230 | Coates, (Cooper). 4480 | Kayll. Crowther, | 4551 | Shuff. 

3134 Humphreys | 3267 | Haddan 4408 | Callender. 4483 | Nelson. Crowther, | 4552 | Woodhead. 
and Hum- | (Daniell), | 4471  Tyzack. 4488 | Freemantle | and Crow-| 4553 Gray. 
phreys. 3303 | Johnson 4541 | Kennedy. and Ash- | _ ther, 4555 | Bradbury 

3147 Reynolds and (La Société | 4571 | Brewer worth. 4531 | Hampton. - and Lomax 

Reynolds, Anonyme | (Edison). 4189 | Mewburo 4532 | Meinecke & 4558 Thomas. 

3156 | Parker. de Certaldo). | 4726 | Brandon |  (Poirrier, aM _ Riessler. 4565 Bannebr. 

3164 Nordenfelt. | 3746 | Kaulbach, | (Pieper). Rosenstiehl, | 4533 | Von Naw- 4566 | Sorrell 

3165 Wiles. 3949 | Currie. 4993 | Haddan & Roussin). rocki 4567 | Smith. 

| (Billings). 4197 | Lake (Whit- = 4570 ny and 
ee — - | mey). ron). urst, 
PATENTS SEALED. 501 | Hogben. 4536 Tranter. 4573 fear, 
_ Tovems 4503 | Matthes, 4537 hompson. | 4576 | Edwards. 
— 1. Sealed November 18, 1881. 4505 | Henderson 4538 | Clark (De 4578 | Bryden and 
* ( Walnier). Pénanrun Wilkinson, 
No. Name. No. Name. No. Name. 4512 | Lake (Val- and Masson) | 4586 | Haddan 
—_ |  misberg). 4539 Preston, (Decastro), 
1881 a 1881} 4514 | Wright” Prestige, | 4587 | Haddan 
2181 | Morton. 2254 | Wedekind 2469 | Pieper 4515 | Flannery. Preston, & ( Whitehead), 
Armstrong. (Hoffmann | (Briincker), | 4517 | Hardman & Simmons. | 4588 | Haddan 
Samuell. and Due- 2552 Wirth | Wischin, 4540 | Smith, (Andrieux 
ol a 4519 | Phillips. 4542 Lake and Co.) 
rinsm « C anu- 59 | Cncele . 
Lindley. fate of 4520 Cosslett. (Rogers). 4593 | Deleu. 

2252 | James and Wood- 

2253 | M Handley, Cobné. Pulp). I.—Through Non-Payment of the Seventh Year's Stamp 

225 organ Sturge and 

Brown Grubb. Duty of 1001, 
(Roth). —— ; eee 
[1.—Sealed November 22. 1881. No. | Name. No.| Name. No Name 
: : . 1874 1874 | 1874 
Name. No. | Name. No. Name. 3827 | Perry. 3850 | Burton. 3887 | Davis and 
each: pos ——— 3834 | Monks. 3854 | Mayor | _ Parsons. 
ze 1881) 1881 3335 | Bélicard and (Chatterton). 3891 | Burgess and 
Singer. 2444 | Dickey 2826 Johnson and Roberts, 3869 Commerell. } Burgess. 
Kirwan, | (Partly by} _ Spon, 3840 | Smith and 3880 | Dixon. 3903 | Wright aud 
2| Swan ; _ Smith) 2876 | Newton (La | Simpson. | 3886 | Lake (Ballon | For. 
8 | Verity, 2450 | Gestetner. Compagnie 3844 | Fletcher & Warren). 3910 | Mather 
»| Ford, 2467 | Hansell. | de Fives- . . (Clausolles) 

2234 | Allibon, 2476 | Lake Lille). — - 

Turton, (Thomsen). | 2914 | Abel (Har- 
| and Jones, | 2480 | Lake (Jobbins —_ NOTICE OF rage FOR LEAVE TO — 

2288 | Strang. Raymond, | 3016 vidson. AND MEMORANDUM OF ALTERATION. 

2292 | Nichols. | & Sherck), | 3454 | Johnson. Sir William Thomson, Glasgow, No. 781 of 1880. Navigational 

2296 | Wilson. 2522 | Imray (Oury).J 3478 | Lee. sounding apparatus, Any person intending to oppose such appli- 

2300 | Hansell. 2524 | Juhnson (Du [| 3580) Ward. cation must leave notice thereof at the Office of the Attorney- 

2302 | Hinde | Montel). 3581 | Ward. General, No. 1, New Court, Temple, London, on or before, Nov. 28, 
(Sjoberg), 2550 | Furse (La 3582 Winn. 1881. 

2307 | Cantleld. Société 3694 | Musgrave & 

2313 | MeCance. Clavi- Walsh, 

ae — P — ‘e a Cegewell. ABSTRACTS OF SPECIFICATIONS PUBLISHED 

23 hitehe: gt & 3895 rown. 
and Dodd. Cie” 3917 | Storer. DURING THE WEEK ENDING NOVEMBER 19, 1881. 

2320 | Ewens. 2560 | Lake 3943 | Wetter Abstracts marked with a * relate to applications not proceeded 

2330 | Fontaine, | _ (Landis). | _ (Scharfberg)| with. The number of Views given in the Specification Drawings 

2544 | Gadot 2581 | Sombart 3985 | Lake — is stated in each case after the price; where none are mentioned 

2349 | Goodall. |  (G@'afey). (Harrington) the Specification is not Iliustrated. 

2587 | Gibbons, 2682 | Green. 3995 | Bonneville Where Inventions are communicated from abroad, the Names &c., of the 

2412 | Cowan and | 2686 | Damman and (Cornilliac).| Communicators are given in italics. 

| Stuart. | Cassard. 4233 | Haddan Copies of Specifications may be obtained at 38, Cursitor-street, Chancery- 

2418 | Steer and | 2687 | Gorham. (Gebhart). lane, E.C,, either perso vally, or by letter, enclosing amount of price 
Sheldon. 2690 | Alexander 4289 | Clark( Harton and postage, and addressed to Mk. H. READER LACK. 

2425 | Palliser. | _ (Desprin), and Beattie). 

2426 | Hattersley 2734 | Brewer. 4 } shel nent. ome — Gotan w. P. Thompson, Liver 
and Bailey] 2742 | Lake 4363 | Haddan . Ral : -P. » - 

2441 | Lake Pr moi | (Chambers). (Universal pool. (C. F. Sim and W. Studer, Montreal, Canada). (6d. 2 Figs.) 

| court), 2750 | Bower, Knitting Ma- | —Describ®3 & continuous chain brake that can be operated from 
chine Co.). the guard's van. The power may either be applied by hand or by 
- - SEE : — la barrel driven by frictional gearing from one of the axles. 
FINAL SPECIFICATIONS FILED. (November 9, 1839). 
November 12, 1881. Nos. 1997, 2061, ee, vet tes, wiol, aiez,| 1514, Steering Apparatus: F. W. Willcox, Sun 

2084, 2085, 2088, 2095, 2096, 2101, 2102, , : &.W. * 
2103, 2106, 2111, 2112, 2114, 2118, 2183, | derland. (6d. 2 Figs.}—According to this invention the cylin- 
2190, 2239, all of the year 1831. ders of hydraulic steering gear are supplied with the necessary ope- 
14 2108, 2109, 2110, 2120, 2136, 2144, 2195, | rating fluid under pressure from pumps worked by engines located 
oak 2196, 2202, 2203. all of the year 1881. im the engine-room of the ship. Sveam is constantly admitted to the 
’ 15, 2122, 2124, 2148, 2150, 2169, 2174, 2209, | steam chests of these engines, which work so long as the pressure 
; 2314. all of the year 1883. of fluid on the plungers of the pumps does not balance the pres- 
16, » 2123, 2125, 2127, 2121, 2132, 2133, 2149, | sure of steam on the pistons of the engines. A steering apparatus 
2159, 2185, 2216, 2337, all of the year | that can be worked by hand or water pressure is also described. 

1881. (April 6, 1881). 
» 1 2137, 2147, 2156, 2157. 2160, 2175, 2177.) 4539, Brakes for Railway Vehicles and Appa- 
2180, 2211, 2222, 2276, all of the ye@r| patus for Signalling between Passengers and 
\_ : 04. 2208. 2218,| Guards: W.L. Jackson, Manchester. [6d.7 Figs.)—In 
” 18, ,, 2166, 2172, 2173, 2176, 2204, 2208, : | this brake the pressure is applied to the blocks of each carriage by 
















































































































































































2219, 2249, 2348, 
1881. 


2455, all of the year 














a hydraulic ram actuated by a pump operated by an eccentric on 


motion, but the fluid is usualiy sent back into the tank, When, 
however, the handle e is moved by a rod running along the train, 
or by @ passenger anxious to communicate with the guard, the 




















course of the fluid is changed and the ram c is forced outwards, 
carrying the blocks against the wheels. (April 8, 1881). 


1550. Protecting Magnetic Needles from 
Attraction: J. S. Gisborne, Manchester. (6d. 
8 Figs.}—Surrounds the needle with series of concentric segments 
of iron which also extend underneath the needle and meet in the 
centre, the segments are isolated from one another. Or instead of 
segments of iron, chambers filled with iron filings may be used, or 
a coil of insulated iron wire through which a constant current of 
electricity passes may be employed. (April 9, 1881). 


1609. Apparatus for Raising, Forcing, and 
Measuring Liquids: J. H. Kidd, Wrexham. [éd. 
4 Figs.}—The action of the apparatus is as follows: The fluid to be 
raised rashes through inlet valves into a cylindrical vessel with a 
velocity due to its head of pressure, carrying with it a hollow float, 
This float slides up a vertical rod until it is arrested by a pin, which 
thus causes the rod to travel with it a little farther until it actuates 
an equilibrium valve, and admits steam, which then forces the 
fluid to a height due to the pressure of steam in the boiler. The 
float descending with the fluid comes in contact with another pia 
in the end of the rod and turns off the steam. (April 13, 1881). 


1612. Power Looms, &c.: J., F., and G. Priestley, 
Bradford. (6d. 11 Figs.j}—Relates to weaving two distinct 
cloths connected by pile threads, and to severing the said pile 
threads to produce two perfect piled fabrics. The two cloths are 
drawn forwards by two spiked rollers, hetw°en which there reci- 
procates # circular rotating knife running backwards and forwards 
across the cloth. A portion of the going part of the loom is cut 
out, and in that place there is secured a grate of steel, The warp 
passing through the slay, when weaving the top piece, causes the 
warps of the bottom piece to fall in the spaces of the grate, which 








allow of weaving any required length of plush. To let off the threads 
from the two beams, and from each beam at the required time, 
and to regulate the Jength of the pile, there is fitted ateach end and 
on the back cross rail of the loom, and for each beam, frames 
having slides L?, in which work blocks carrying a shaft anda 
pulley over which rurs astrap; one of the straps works over the 
pile threads wound on tbe top beam and the other over the threads 
of the bottom beam, and each strap actuates each beam at the 
required time to pull off the pile threads from the beam with a 
constant let-off. The pulleys are each actuated by a catch wheel 
P*, operated by the pinion Q?, through the wheel R' and pawl B3. 
(April 13, 1881), 


1628. Ventilating House Drains: G.E. Mineard 
and T. Grapper, London. [6d. 6 Figs.|—By means of a 
burner in a suitable heating chamber a downward current of air is 
set up through the soil pipe and house drain. The heating 
chamber forms part of an upcast ventilating shaft in connexion 
with the drain, and the current of air carries with it sewer or 
other gases from the drain, and which gases by contact with the 
burner are rendered innocuous before passing to the atmosphere. 
(April 13, 1881). 


1629. Apparatus for Sharpening Drills: E. E. 
Bentall, Maldon. [(d. 4 Ffigs.|}—The apparatus, which is 
designed for sharpening twist dril's, consists of a rotary stone or 
emery wheel, in front of which is mounted a sliding saddle upon a 
bed. This saddle is fitted with a vertical ring bearing B set diago- 
nally to the line of traverse of the slide, as shown in the drawing, 
which is a plan view. In the bearing is mounted a segment- 
shaped carrier C in such a manner as to permit it being moved 
axially in the bearing. This carrier is intended to receive the 
drill D to be sharpened and to present its cutting edges in suc- 
cession to the emery wheel, giving the drill, while it is moved over 





the face of the wheel, a slight axial motion. The drill is held in 
the carrier in such a position that its axis will lie at an angle 
to the axis of motion of the carrier. The point at which these, 
two axes cross each other will be in rear of the drill point, and the 
position of the drill when placed for sharpening will be such that 
the plane of the axis of the drill will be in a horizontal plane 
slightly below the plane of the axis of the carrier. (April 13 
1881). 

1634. Looms for Weaving Tufted Fabrics: W 
Morgan-Brown, London. (@. Crompton, Worcester, Mass, 
U.S.A). [ls. 8d. 51 Figs.)—Relates to improvements in that class 
of looms described in Specification 2095 of 1872, and designed for 
weaving tufted fabrics chiefly used for carpets, rugs, and articles 
of that class. The tufted fabric, if a carpet, will be of the class 
denominated moquette, wherein the separate tufts are locked 
about a tufting weft instead of about the warp as in Axminster 
carpets. The invention consists in two endless chains below the 
warps, and having open bearings and flanges and chain wheels 
and means to move them and the said chains intermittently, leav- 





the axle. The pump ram d is always at work when the train is in 





ing the bearings uncovered just below the warps, combined with a 
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series of journals besides the said open bearings and to be held 
down thereon at times by the said flanges and with a series of eye- 
pointed needles and tuft yarn spools carried by the carriages. The 
invention comprises fourteen other points, occupying fourteen 
pages of description and ten sheets of drawings. (April 14, 1881). 


1639.* Producticn of Nitro-Benzole: J, Deucker, 
Manchester. (2¢.)—Benzole and nitro-sulphuric acid are 
mixed together, the benzole being thus converted into nitro- 
benzole. The acids are then separated and put into pans con- 
nected with condensing apparatus, and heat is applied to the pans 
so as to regain the nitric and sulphuric acids, the latter being 


boiled until it arrives at the required density to be re-used, (April 
14, 1881). 
1649. Signals for Use at Sea, &c.: A. J. Boult, 


London. (W. C. Seaton, Quebec, Canada). [ls. 12 Figs.)—Is for 
signalling by lights or sound, and comprises a code of signals, and 
apparatus for operating a screen or screens between the light and 
the aperture through which it would be visible, the interception 
of the light taking place at regulated intervals, (April 14, 1881). 


1651. Apparatus for Excavating Tunnels, &c.: 
J.D. Brunton, Westminster. [6¢. 3 Figs.)—Consists in 
the employment of scoops on the circumference of a revolving 
drum by means of which the fragments of rock are collected and 
deposited on an endless travelling band, The illustrations repre 





sent a portion of a tunnelling machine of the kind known as 
Brunton’s, with apparatus ace rding to the patent added to it. C 
is the drom, D D the scoops, Ea shoot delivering on to the endless 
table F, which in turn discharges into the wagon. (April 14, 1881). 


1653. Electric Lamps: J. H. Johnson, London. 
(Société a‘Force et la Lumiére, Societé Générale d Electricité, 
Brussels). (8d. 22 Figs. —To obtain sufficient resistance in an 
incandescent lamp without the use of an attenuated conductor, the 
inventor divides his bridge in several places, letting the parts lie 
in contact with one another, the “ augmentation of the resistance 
being directly in proportion to the number of divisions.” In Fig. 1, 
aa isthe bridge of carbon, irridiam, or other suitable materials 
held between platinum terminals A A, and divided into sections as 





shown. Fig. 2 shows such a bridge set horizontally in an 
exhausted globe between two spring arms. Fig. 3 is an example 
of an incandescence lamp to burn in the open air; ccc are carbon 
rods impelled towards a common point by the weights pp; AB 
are the two terminals of the lamp between which the current 
passes, making its way transversely across the carbon rods and 
heating them to the necessary degree. (April 14, 1881.) 


1657. Manufacture of Knitted or Looped 
Fabrics; W. Thacker, Nottingham. [8d 14 Figs.)— 
Is for the manufacture of fabrics which may be used in substitu- 
tion for gauze, leno, bobbin net, and other fancy fabrics, For this 
purpose a fabric is produced, the stitches of which are first formed 
in the usual manner, so far as the direction of the thread and the 
interlooping of the stitches are concerned, but instead of the sides 
of the stitches remaining straight a twist is put upon them after 
they are formed, the amount of twist depending on the character 
of the fabric, and varying from one-half to one and a half turns. 
The new stitches are put through the eyes of those previously 
formed and twisted, and the twist is thereby retained. A machine 
is described for producing this fabric. (April 14, 1881). 

1668. Curtains and Valances: G. Hurst, Notting- 
ham. [6d 2 Figs.}—Claims the combination of two or more 
curtains with a valance. (April 16, 1881). 


“1671. Apparatus for Regulating and Control- 
ling the Flow of Liquids: G H. Flood and D. Young, 
London. (2d.)—The valve of a balicock is opened by a wedge 
moved by the ball lever. (Void the patentee having neglected to file 
@ specification, April 16, 1881). 


1672. Walking Stick Sketching Easel: A. J. 
Welsby. Bristol. [6d 12 Figs.)}—The easel folds up and 
forms a walking stick, (April 16, 1881). 


1680. Hot-Bed Frames or Conservatories: A. 
Tyson, Ulverston. (4¢.)—The glazed cover may be set either 
flat or slanting. «April 16, 1851). 


1682. Apparatus for Regulating Supply of 
Water to Water-Closets, &c.: L. Wall, Islington. 
(64. 4 Figs.}—A measured quantity of water is contained within 
a hinged hopper, which, when the handle is pulled. overturns and 
discharges its contents into the pan. The hopper rises automa- 
tically, holding the ball valve out of action as long as it is down. 
(April 16, 1881). 


1683. Electrical Apparatus for Signalling on 
Railways: A. M. Clark, London. (A. d Auriac, St. Flour, 
France). (8d. 5 Figs.jJ—A rod laid between the rails forms a 
conductor, by which signaJs can be exchanged between the train 
and other trains or stations, (April 16, 1881), 


1685. Electric Lamps or Regulators: A. M. 
Clark, London. (J. M, A, Gerard Lescuyer, Paris), [8d. 
9 Figs.)—This invention relates to various arrangements of electric 
lamps in which a small arc is produced for effecting the division 
of the electric light. In Figs. 1 and 2, A is a guide upon which 
slides a frame BC carrying a solenoid D of fine wire, through 


which passes freely the brass carbon holder E, to the up r end 
of which is fixed a soft iron armature F. The carbon holder E is 
suspended by a spring G from a small bracket H carried on the 
plate C, so that the armature is a few millimetres above the upper 
pole of the solenoid. A second armature K has a jaw L, which is 
caused by the spring M to bind against the guide A. The upper 
carbon is fixed in the holder E, and passes through guide rollers. 
The lower is carried by the bracket S. The current passing 
through the shunt circuit of the solenoid causes the armatures 
K F to be attracted, at the same time releasing the grip of the jaw 
L and allowing the bracket B to descend until the carbons meet. 























The current is thus diverted from the solenoid, and the two arma- 
tures are withdrawn by their springs, the one causing the jaw L to 
again bind against the guide A, and thus arrest the descent of the 
bracket B, and the other causing the upper electrode to be raised to 
produce the arc. A modified form of this lamp is also described in 
which the carbon holder is retained by the friction of a screw point 
forced against it by a spring and released at intervals by an electro- 
magnet, Fig. 3 shows another modification in which the carbons 
slide in two guides A B. Between them is another guide in which 
slides a solenoid F, having at its lower end an armature L adapted 
to bind against the guide P, and at its upper end an armature for 
effecting the separation of the carbons. When the current tra- 
verses the shunt coil it is released from the guide and drops down 
the slide carrying the carbons before it until they meet, The 
coil then becomes inert, the lower armature grasps the guide, while 
the upper one raises the bar E and separates the carbons. (April 
18, 1881). 


1686. Manufacture of Proteine Substances for 
Calico Printing, &c.; H. H. Lake, London. (£. &. 
von Portheim, Prague), (4d.]—Fibrine, meat, coagulated albumen, 
caseine, gluten, the proteine of ground nuts and the like are 
used as raw material, and, after having been reduced to pieces of 
suitable size and washed in water, are poured into a solution of 
caustic alkali. The whole is heated to 90 deg, or 100 deg. C., and 
after about five hours the solution is completed. To make this 
equal to blood albumen there is added to it glycerine, sulphate of 
calcium, or glycerine phosphate of calcium, when the solutions 


will coagulate entirely in the operation of steaming, (April 15, 
1881). 
1687. Stalls and Ventilating Apparatus for 


Cattle in Sea-going Vessels: H. H. Lake, London 
(7. Utley and J. Fawcett, U.S.A.) (6d. 7 Fig.)—The ventilators 
have double valves, which close when submerged by a wave, The 
floors of the stall can be set at an angle, so that any list of the 
vessel can be compensated for. (April 18, 1831). 

1688. Protectors for Soles and Heels of Boots 
and Shoes: W. Beverley, Aberdeen. [‘d/. 8 figs.)— 
The sole protectors are of india-rubber and comprise a toe-piece 
and two side pieces. (April 19, 1881). 

1691.* Tricycle: A. Wharton, Snettisham. Nor- 
folk. (2/.)—Driven by hand and guided by the feet. (April 19, 
1881). 

1693.* Automatic Sea Sounding Apparatus: F. 

H. F. Engel, Hamburg. (W.2. &. Becker, Hamburg). (24)— 
A spring arm projecting below the ship trails on the bottom and 
actuates a pointer on the ship. (April 19, 1881). 
1694.* Shuttles for Looms: J. and E. Holding, 
Brinscall, Lanc. (2d.)—A lever standing out above the shuttle 
is depressed by any broken ends hanging down from the warp 
and engages with the weft, thereby breaking it and stopping the 
loom, (April 19, 1881). 


1695.* Sugar Cane Crushing Machinery: T. Dale, 


Kirkcaldy. (2d.)—Relates to the relative arrangement of the 
engine androlls. (April 19, 1881). 
1696. Telegraphy: S. Pitt, Sutton, Surrey. (0. 


Lugo, New York, U.S.A.) (6d. 2 Figs.)—Claimsa compound electric 
conductor consisting of two or more parallel insulated conductors 
consitituting a helix and united in pairs at their extremities to 
complete one or more metallic circuits with parallel insulated 
conductors disposed symmetrically around the longitadinal axis 
of the helix, also united in pairs at their extremities to form an 
additional independent metallic circuit. (April 19, 1881). 


1699.* Block Signalling for Railways, &c.: J. 
Wetter, London. (A. 8. Jennings, Baltimore). [24] -—The 
engine, in its progress, comes against mechanism, which turns 
down the signal lights behind it as a warning to the following train. 
(April 19, 1881). 

1702.* Stoppers for Bottles, &c.: C. G. Elers, 
Westminster, and T. Rowan, Ryde, I.W. (24.)— 
Relates to stoppers which have an internal ledge under projections 
on the exterior of the bottle neck, Instead of the usual vertical 
slots the cap has legs with an internal flange. (April 19, 1881). 


1703. Machinery for Nailing Boxes: 'B. J. B. 
Miils, London. (J. 4. Swift, Brooklyn, U.S.A.) (6d. 10 Figs.) 
—tKelates (1) to an improved arrangement of the driving gear and 
method of giving motion to the plunger crosshead; (2) to a method 
of adjusting the table for supporting the boxes whilst being nailed ; 
(3) toadjusting the plungers and nail guides to different thick- 
nesses of work ; (4) to an improved nail guide and die holder. 
(April 19, 1831). 





1704. Refining Camphor:; G. Atkinson, London. 





(6d, 4 Figs.]—Is to produce camphor in the form of cakes, tablets 
&e. The camphor is placed ina shallow vessel, which is covered 
with a lid consisting of pieces of glass of the form and dimensions 
of the required pieces of camphor, The piecesof glass are joined 
together by pieces of paper. Heat being applied to the vessel the 
camphor sublimes on the bottom of the glass lid to the desired 
thickness, (April 19, 1881). 


1706. Mechanical Movement: A. M. Clar 
don. (J. Harris, Boston, U.S.A.) (6d. 4 Figs.)—Is for acon 
ments on a previous United States patent, and appears to be for 
the purpose of bringing a force, tending to rotation, upon a crank- 
shaft when the crank is on the dead centre. (April 19, 1881). 


1707.* Pneumatic Bells and Gongs: J. Newton 
London. [(2d)—The gong is of the ordinary housebell descrip 
tion, and is rung by the motion of a pair of bellows during inflation 
(April 19, 1881). . 

1708. Boat Plug: A. M.Clark,London. (J. I. Ray- 
mond, New York, U.S.A.) [6d. 3 Figs.]—Relates to a self-acting 
plug, which consists of a valve seating placed inan aperture at the 
bottom of the boat, and provided with a perforated neck having an 
external thread to receive a cap on its upper side, aud with a 
hinged valve on the lower side, said valve being protected by a 
eage. (April 19, 1881). 


1709.* Pulley Blocks, &c.: T. H. Ward and E. 
Howl, Tipton. [4d] —Has reference to blocks of the Weston 
differential type. (April 19, 1881). 


1711. Wearing Apparel: J. Ramsey, Glasgow. 
(6d. 3% Figs.)—Consists in the production on the stocking frame of 
various articles of apparel, such as dresses, jackets, &c., thus dis- 
pensing with the ordinary operation of cutting out. (April 2v, 
1881). 


1713. Apparatus for Gumming the Flaps of 
Envelopes: J. Wetter, Westminster, (1. P. Boudier 
and J. F, itis, Toronto, Canada), (24 }—The blanks are carried on 
a table receiving vertical movement, and the gum block is attached 
to anarm, and has reciprocating movement, gum being supplied 
at each stroke. The blanks are raised mechanically as they are 
used, and endless straps carry them away when gummed. (April 20, 
1881). 


1714. Apparatus for Heating and Cooking, &c.: 
Cc. R. Stevens, Lewisham. (8d. 14 Figs.)—Relates (1) tu 
apparatus for supplying hot water to baths, &c.: (2) to stoves, &., 
heated by gas or other fuel, and consisting in placing a boiler near 
the stove containing water or spirit, the steam or gases generated 
being used to create a blast; (3) to a gas regulator consisting of a 
slide valve regulated by a cup dipping in mercury, or by metal 
bellows formed of a row of meta] diaphragms with a hole in the 
centre; (4) to a method of holding together the sides of water 
tanks, (April 20, 1881). 

1715.* Ship's Steering Gear: G. Hornblower and 
G. T. Dove, London, (2¢.)—Thetiller carries a nut in gear 
with a screw lying transversely of the ship. (April 20, 1881), 

1717. Compound Marine Steam Engines: A. C. 
Kirk, Glasgow. [10d. 16 Figs.J]—Relates to the constructing 
of compound marine engines, so as to expand the steam through 
three stages by means of three cylinders combined with two cranks, 


and refers to previous Patent 577 of 1881. In the illustration 21 is 
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the high-pressure cylinder, 22 the intermediate cylinder, and 23 
the low-pressare cylinder, Several modifications are shown, some 
with three and some with four cylinders, arranged both hori- 
zontally and vertically. (April 20, 1881). 


1718.* Burners for Gassing Yarns, Silks, &c.: A. 
L. Dickens, Middleton, and C. Ogden, Heaton 
Norris. [2d¢.)—The number of jets to be employed can be varied 
at will. (April 20, 1881). 


1720. Treating Dolomites and Magnesian Lime- 
stones: A. M.Clark, London. V/. 4. M. P, Closson, Paris). 
{4d.])—Claims “the manufacture from dolomite or magnesian 
limestones of magnesia or products rich in magnesia and free from 
caustic lime (at such a temperature that the carbonate of magnesia 
is, but the carbonate of lime is not decomposed) in combination 
with all or some of the other operations, viz., the separation of the 
impurities by a blast or by washing, the carbonation of any caustic 
lime that may have been produced by means of alkaline carbonates, 
or the removal of the lime by” other methods. (April 20, 1881). 


1721.* Manufacture of Carbonates of Soda and 
Potash: A. M. Clark, London. (/. 8. M, P. Closson, Paris). 
[2¢.]—The invention consists in manufacturing carbonate of 
potash or of soda from sulphate of potash or of soda and sacchurate 
of lime. (April 20, 1881). 


1722. Ring Frames for Spinning and Doubling 
Cotton, Wool, Silk, &c.: W. Lumb, Rochdale, and 








J. Smith, Bagslate. 


{id. 3 Figs.J}—In order to give the 
spindles an elastic hold and make them fit bobbins differing slightly 
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in size of bore, their ends are slit or saw gated as shown. (April 
20, 1881). 

1723. Exploding the Gases in Gas Engines: W. 
Watson, . (6d. 9 Figs —The object is to dispense with 
the use of a direct flame carried into the cylinder or valve chest, 
and consists in applying heat externally to some part of the vessel 
in which the gases to be exploded are contained, In Fig. 1, a4 is the 
side of the cylinder, ca = of metal or earthenware heated by a 
blow-pipe jet and divided from the cylinder by a slide valve d, to 
which an intermittent reciprocating motion is imparted, At the 








proper moment the plate ¢ is exposed to the gases, which are 
thereby exploded, Fig, 2 represents an elongated form of tube 
eolarged from o to o', s0 as to admit the gaseous contents of the 
tube from p to p' to pass therein when the explosive gases enter 
tae tube from the cylinder. When the slide valve is opened the 
explosive gases pass along the tubes to the igniting point, which 
is heated by the flame, (April 20, 1831), 


1724. Apparatus for Regulating the Speed of 
Marine Engines: W. R. Lake, London. (0. &. Crane 
T. M, Platts, and W, H. Howes, U.S.A.) [6d. 2 Figs})—The throttle 
valve is controlled by a pendulum. (April 20, 1881). 


1725. Preparation of Colouring Agents: J 
Young, Kelly, N.B. (2d.)—Infusorial earth is mixed with 
colours and non--aponitiable oil in a mill to produce a mass suit- 
able for colouring tibrous materials either raw or in the state of 
yarn. (April 20, 1881). 


1727... Compound for Making Castings: R. 
Lavender, Pontypool. (2¢.J)—Sulphur, 75 parts; oxide of 
iron, 25 parts. (April 20, 1831). 


1729.* Capsules for Bottles, Jars,&c.: L.Gros, 
London. (2d.)—Consists of a disc or closing piece and a tubular 
portion. (April 21, 1831). 


1730. Keyless Watches: H. A. Dufrene, Paris. 
(Vuillemin, Ourchamp, France). (4d. 4 Figs.jJ—Describes a com 
bination of a sliding pinion and three flat wheels. (April 21, 1851) 


1731. Manufacture of Sulphate of Alumina: A. 
A Croll, London, (4¢.)—It is stated that the manufacture of 
sulphate of alumina according to Patent 3283 of 1878, is greatly 
improved by diluting the mass from the concentrated form in 
which it is obtained by water or steam at the same temperature 
as itself, (April 21, 1881) 


1732. Rotary Engines, &c.: 
(A, J, Atterberg, Gothenburg, Sweden), (8d. 11 Figs.J—Consists of 
a cylinder with plain ends. In one of the ends a cylindrical 
centre boss is fastened which goes through the cylinder to the 
other end. Four or more sector-shaped pistons are moving 
one following the other around this centre boss, One axle, which 
is the driving axle of the engine, runs in bearings parallel with 
the cylinder centre line through the otherend. At the inside end 
of the axle a disc is fastened which moves ina cavity in the end 
cover of the cylinders in such a way that the inside of the disc 
forms a part of and moves in the same surface line with the 
bottom cover. To the dise are fastened crank-pins which move in 
radial guide slots in the pistons. The driving axle is eccentric to 
the cylinder, which causes the pistons to hold close together at one 
side, and to separate as much as practicable on the other side. 
(April 21, 1881) 


1733.* Steam Engines: O. Trossin, London. [2¢.) 
—The low-pressure cylinders of comp und engines are to be heated 
by a furnace. (April 22, 1831). 


1734. Centrifugal Machines. &c.: B.R. Remmers, 
Glasgow. (WW. Angele, Berlin), (4d]-To dry materials that 
will pass through the finest gauze, such as the fecula of starch, a 
solid revolving cylinder is employed, and the rotation kept up until 
the particles or crystals have arranged themselves in annular 
layers in accordance with their specific gravities, after which the 
liquid is run off. (April 22, 1881). 


1736. Grinding Machines: M. Bauer, Paris. (4. 
Cheron, Redou, France), (td. 6 Figs.)—Thisis a grindstone driven 
by hand through the intermediary of three countershafts. (April 
22, 1881). 


1737. Nut Crackers: L. A. Groth. London. (1. 
Renz, Bridgeport, Conn., and A, Kaufmann, New York, U.S.A.) [64 
4 Figs.}—Consists of two movable jaws, which are jointed at their 
outer ends and pivotted at their inner curved ends to fulcrummed 
handles. which are furthermore provided with inner smaller jaws. 
(April 22, 1881). 


1738.* Steam Engines: M. Bauer, Paris. (L. Four- 
ni-r, Valence, France). [(2d.}—Describes the steam passages of a 
compound engine, but the feature of novelty is not pointed out. 
(April 22, 1881), 

1739. Manufacture of Stiffeners for Corsets, 
Dress Goods, &c.: E. P. Alexander, London. (J. ¢. 
Warner, New York, U.S.A.) (8d. 25 Figs.}—The stiffeners are 
made from the fibres of the “tampico” known in England as 
Mexican fibre. The mode of manufacture and the apparatus are 
described. (April 22, 1881). 


1740*. Umbrellas: J. C. Mewburn, London. (4. 
Gruyer, Paris, France). [2d)—The “sticks” are to be made of 
an iron tube covered with varnish containing a metallic oxide. 
(April 22, 1881). 


1741. Apparatus for Raising Liquids: P. Jensen 
London. (4. Honigmann, Aiz-la-Chapelle). (2d.}—The steam 
acts directly upon the surface of the water in the cylinder, its 
= and admission being regulated by a float. (April 22, 

$1). 


1744. Preventing Explosions in Mines: C. D. 
Abel, London. (0. Bustin, Liége, Belgium). (6d. 3 Figs.— 
The method consists in mixing with the explosive atmosphere a 
quantity of carbonic acid gas, delivered from portable receptacles 
in which the gas is stored under pressure. (April 22, 1881). 


P. Jensen, London. 


1745.* Electrical Batteries: C.D. Abel, London. 
(P. Jablochtoff, Paris), (2d.)—These are secondary batteries, in 
which the acting substance is an oily or aresinous body. They 
may be made of spirally wound plates of metal immersed in oil, 
or of baskets of perforated metal filled with coke and immersed in 
oil. (April 22, 1881). 


pres. Rotary Engines: J. Lyle, London. 
5 Figs. 
metho 
pressure against the power of a spring, As soon as the pressure is 
relieved the spring forces the ubutment out of the path of the 


(8d. 


piston. (April 22, 1881). 
1747.* Castor for Chairs, Tables, &c.: W. R. Lake, 
London, (A. /. Mauchain, Geneva). (2d]—The castors are 


bedded upon springs, and suit their positions to the inequalities 
of the floor. (April 22, 1881). 


1748.* Universal Rolling Mill for Rectangular 
and Flat Bars: C. Pieper, Berlin. (4. Daelen, Diisseldorf). 
{2d.J—In the absence of drawings the arrangement cannot be 
understood. (April 23, 1881). 


1749. Boiler Flues or Tubes: W. H. Wood, 
Cookiey, Worcester. [6d. 4 Figs.}—Each plate is welded 
up into a cylinder, and is then passed through rolls to give it a 
concave profile towards the fire (as seen in longitudinal section). 
The ends of the plate are also turned up, so that when two plates 
come together, a curve similar toa Bowling expansion joint may 
be formed at each junction. (April 23, 188]). 


1750. Manufacture of Steel Castings, &c.: I. 
Beardmore, Parkhead, Lanark. [(d. 5 Figs.)—Is for 
producing solid steel castings by the use of moulds built of bricks, 
and brought to a bright red heat by means of gas jets. The illus- 
trations are sections of the mould of a crankshaft. It is built of 




















common bricks and lined with firebricks cemented together by 
fireclay, ‘Two concentric pipes band c open into the interior of 
the mould for the admission of gas and air to be burnt in the 
interior of the mould, (April 23, 1581). 


1751. Actinometers or Instruments for Measur- 
ing Light: F. Hurter, Widnes. [td. 5 Figs.j}—Relates 
to instruments for measuring the intensity of light from any 
source, but more particularly diffused daylight and direct sun 
light. Rays of different refrangibility are caused to be absorbed 
by the two bulbs of a differential air thermometer, so arranged as 
to absorb or wholly or partially reflect the respective rays. A diffe- 
rence of temperature is thus produced which is measured in the 
ordinary manner upon a syphon gauge, and which is a measure 
also of the intens ty of the light, the absorption of which causes a 
rise of temperature. In order to cause the bulbs of the thermo- 
meter to absorb rays of different refrangibilty they are coated with 












































substances of different colours, but which should be equal 
absorbents of radiant heat, that is of rays of lower refrangibility 
than luminous rays. Or the light may pass through coloured 
glass, or gases or solutions, or the bulbs may be placed in diffe- 
rent parts of the spectrum. 
two glass cylinders to which are fused a capillary syphon gauge 
B' B2 BS Bs. 
of Berlin wool wrapped upon fine capillary glass tubes, 


rec coloured and the other white. The whole is placed in a box 


lined with polished metal, and provided with two parabolic | 


reflectors to concentrate the light entering through the glazed front 
on tothe coils of wool. (April 23,1881). 


1752.* Screw Propellers: C. Jones, Liverpool. 
(2d.]—The backs of the blades are to be coated with cement, 
(April 23, 1881). 


1753.* Magazines or Cartridge Cases with Re- 
Ppeating Mechanisms: W. E. Gedge, London. (J. 
Loewe and Co., Berlin). (6d. 6 Figs.)—This provisional specifica- 
tion is for improvements on Patent 1448 of 1880, in which a loose 
magazine was described for attachment to a breechloading firearm 
to convert it into a repeating rifle. (April 23, 1881). 

1754.* Pump Valves: J. Wetter, London, (J. /. £. 
Florentin, Morville sur Salle, France). (2d.]— Relates to ball valves 
made of soft material with a leadcore. (April 23, 1881), 

1755.* Reversing Gear for Engines: R. C. Chris- 


tian and G. Coates, Dublin. ([2¢)j—In the absence of 
drawings, the arrangement cannot be understood. (April 23, 1881). 





oo chief feature of novelty appears to cunsist in the | 
of operating the abutment, which is held down by the steam | 


Referring to the illustration, A A' are | 


There are inserted into the cylinders A A' coils D D! | 
One coil is | 


1756.* Fastenings for Windows: G. Walker, Bir- 
mingham. ([2¢.)—Comprises a hook and a spring plate. 
(April 23, 1881), 


1757. Safety Valve Plugs for Water Heaters and 
Boilers: A, M. Taylor, Lenzie. [éd. 6 Ffigs.|\—The 
invention appears to consist in placing the spring or weight of 
ag ng safety valves inside the boiler instead of outside. (April 
23, 1881), 


1758. Wire Brushes: G. W. von Nawrocki, 
Berlin. (C, /. Flemming, Schonheide, Saxony). (6d. 6 Figs.j— 
The elastic foundation of wire hair brushes is, according to this 
invention, secured to the back by (1) cementing; (2) sewing, or 
(3) by a U-shaped metal rim. (April 23, 1881). 


1759. Removing Debris from Tunnels, Drift- 
ways, or Adits: C. D. Abel, London. (Z£. Schrabetr, 
Vienna). (2d.)—-The debris is carried in boxes suspended from an 
overhead railway. (April 23, 1881). 


1760.* Paste for Dressing Wounds: 
London. (P. Koch, Neuffen, Germany). (2d.]—Appears to be 
pasteboard treated with various varnishes. (April 23, 1881). 


1762. Preparation of Materials for Electric In- 
sulation: J. A. Fleming,Cambridge. [6¢. 1 Fig.)— 
The material is wood deprived of its moisture, and impregnated 
with paraffin wex or with a mixture of paraffin wax and resin. 
(April 23, 1881). 


1763.* Gas Engines: W. Watson, Leeds. [2d.]— 
Comprises two cylinders and pistons on the same axial line, As 
one piston moves outward the other moves inward, the two being 
connected by rods to the same crankshaft. (April 23, 1881), 


1764. Coating Metals with Tin: A.Gutensohn, 
London. (2d )—Trhe tin is deposited upon the metal by elec- 
tricity from @ bath of phosphate of tin dissolved in an alkaline 
solution to which ammonia has been added. (April 23, 1881), 


1765. Motive-Power Engines, actuated by Gas: 
E, Edwards, London. [ls. 4¢. 29 Figs.)— Relates _~ 
improvements on Patent 760 of 1880. It is necessary in such an 
engine that the gas should be thoroughly mixed with the entering 
air, An arrangement for the purpose is shown in Fig. 1, in which 
a is the air inlet pipe; 0 is the inlet gas pipe provided with a back 
pressure valve c; dis an annular pipe having an internal ring of 
small perforations, and also an opening opposite the valve c: or 
the modified arrangement shown in Figs. 2, 3, and 4 may be used, 
in which a is the air inlet pipe, provided with an inlet flexible 
valve; 6 is the inlet gas pipe; and d an annular ring provided 
with fine perforations or grooves, In Figs. 3 and 4 an arrange- 
ment is shown by which the valve c is kept closed when the gas is 


L. A. Groth, 











shut off, f being a spind'e raised by a spring, end having a conice! 
cam which presses upon a projection on the valve c, and keeps the 
latter closed, The valve ¢ is opened bya light spring behind it, 
when the spindle f is forced down by the piston at the lower end 
of its stroke, When the valve is closed by the explosion the 
spindle 7 1ises and keeps it closed until the piston again returns to 
the bottom of its stroke. ‘Ihe exhaust valve is in the form of a 
dise valve in the bottom of the plunger. The vertical exhaust 
passage &, Fig, 2, communicates with the exhaust pipe /, and the 
valve is opened during the down stroke by the finger m on the 
connecting rod m. The specification deals with several other 
details of gas engines, but is too long to be exhausted within the 
limits of an abstract. There are sixteen claims. (April 23, 1881). 


1767. Manufacture of Dyes: F.A.Zimmermann. 
London. (J. /. Holz, Berlin). [(6d]—Relates to various pro- 
cesses of preparing nitro-sulpho-salicylic acids and their salts, also 
bromo-nitro-salicylic acid. (April 23, 1881). 


1768.* Production of Magnesia and Sulphate of 
Calcium: H. Wedekind, London. (//, Hauenschild, Berlin). 
{2d.]|—Two processes are described for economically producing 
magnesia in a dense form, and simultaneously obtaining sulphate 
of calogjum, (April 23,1881). 


1770.* Receiving and Transmiting Apparatus of 
| Printing Telegraphs; W. J. Burnside, London. 
| (2d.]—1s for improvements on Patent 5162 of 1880, but in the 
absence of drawings the arrangement cannot be well understood. 
(April 23, 1881), 


1771. Valve Motions for Double Cylinder 
Engines: D. Grieg and M, Eyth, Leeds. [(d. 4 Figs.j 
| —The invention relates to double cylinder engines only, the move- 
ment being obtained by the combined action of the two piston 
rods. Fig. lis a vertical section taken transversely of the engine, 
Fig. is a vertical section taken longitudinally, Fig. 3 is a 
diagram. Above and below the crosshead pins a,b, when in their 
central position, and at right angles to their line of movement, are 
placed two horizontal shafts mn. Each shaft receives a rocking 
motion from one of the crosshead pins by a bar e which is carried 
by the pin end and passes through a socket in the shaft, one of the 
crossheads being connected with the upper, and one with the lower 
shaft. The moving parts for each valve spindle are the same, but 
reversed in a veriical sense. Assuming that the left-hand cylinder 
is actuating the lower rocking shaft, which, vertically below the 
centre line of the valve spindle, has a small crank and crank-pin n'! 
which works the link g, then in the same plane the upper rocking 
shaft has a projection ¢ extending above and below it; in this is a 
slot i at right angles to the shaft; in the slot a slide or die can be 
moved up or down; a pin m!' on this die carries a link rod / jointed 
to a straight bar 7, which actuates the valve spindle. The die can 
be raised up or down in the slot by means of a sliding plate carried 
by the rocking shaft, and provided with a diagonal slot through 
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which the back part of the die passes. The movement of the plate 
along the shaft raises or lowers the die. A corresponding plate is 
used on the segment of the lower shaft for the movement of the 
other slide valve. Both are held in position by the clutch collar 4, 
which permits the independent rocking motion of the plates, The 
double clutch moving both collars is itself moved by a fork and 





lever. It is evident that when the left-hand valve is at the 
beginning of its stroke, the other must be in its middle position. | 
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The segment therefore is upright; sliding the die at this moment 
up or down will not alter the position of the link in any way, in 
other words there will be a constant lead equal to the lap of the 
valve, The moment of closing will depend on the amount of 
travel given to the die, in other words its distance from the centre 
of the rocking shaft. (April 23, 18381). 

1775. Miners’ Safety Lamps: J. Fyfe, Glasgow. 
(6d. 6 Figs }—Is for improvements in safety lamps, in order to fit 
them to burn to crude paraffin wax or scale. (April 25, 1831). 


1776. Apparatus for the Manufacture of Vapour 
Gas from Volatile Hydro-Carbons: H. Spring- 
mann, Berlin. (4. Badt, Berlin). (64. 5 Figs.}—Comprises a 
carburetter arranged horizontally and provided with one or more 
partition walls, forming a channel for the circulation of air, and 
which is filled with wool to imbibe the fluid hydro-carbon and to 
allow the air to pass through it. (Aprii25, 1831), 

1785. Churns: H. Powell, Ruthin. [6¢ 2 Figs.j— 
Claims the manafacture of churns in which the dasher moves hori- 
zontally to and fro supported in slides at either side of the milk 
receptacle, the bearings of which slides are outside, and cannot 
come in contact with the milk. (April 25, 1881) 

1790, Diving Costumes, &c.: S. J. Woodhouse, 
Leeds. [td. 8 Figs.}—The diver carries with him a supply 
of compressed air which is continually regenerated after being 
breathed by coming in contact with a lijuid suitable for the 
purpose. .The same thing can be done in a diving-bell. The 
invention also includes a boat driven by compressed air, (April 
26, 1881). 

1796. Railway Signals: H. Morris, Manchester. 
‘6d, 4 Figs.}—An arm on a weighshaft between the metals comes 
in contact with a finger on the tender and sounds a gong, or applies 
the air brakes when the line is blocked. (April 26, 1381), 

1808. Apparatus for Utilising Liquid or Gaseous 
Hydro-Carbon as Fuel in Furnaces: W. R. Lake, 
London. (J. W. and J. R. Houchin, Brooklyn, U.S.A.) [8d. 
22 Figs.}—The apparatus is based on the assumption that the best 
results are obtained by first converting the hydrocarbon into gas. 
The specification is very long. (April 26, 1381). 

1817* Artificial Stone: W. E. Gedge, London. 
(G, Boden, Atiantic City, NJ, U.S.A.) [6d. 6 Figs.) —-The stone is 
formed of sand and cement faced with porcelain glaze. (April 27, 
1881). 

1845. Fastening for Cravats and Neckties, &c.: 
J. Hinks, T. Hooper. and F. R. Baker, Birmingham. 
[6d. 7 Figs.j}—Relates to details of scarf catches, (April 23, 1881) 

1876. Brushes: G. W. von Nawrocki, Berlin. (5. 
B. Gunzberg, Kowno, Pussia), (6d. 16 Figs.}—The brushes are so 
constructed that the bristles can be more or less protrude from a 
sheath, socket, or ferrule. (May 2, 1881). 

1890. Production of Pottery: J. H. Johnson, 
London. (?/. Dodé, Paris). (4d.)—The material, which is a 
mixture of glass, sand, and metallic oxides, is moulded in a hot 
state, (May 2, 1581). 

1901. Harvesters: E, P. Alexander, London. 
(S. D, Maddin, St, Paul, Minn., U.S.A) [6d. 4 Figs.]—The salient 
feature of the invention is the arrangement whereby the cutter bar 
may conform to the inclination of the ground without altering its 
relation to the driving appliances. (May 3, 1881). 


1940. Manufacture of Combustible Gas: N. A. 
Otto, Muelheim, Germany. ['id. 2 “igs.)—The first claim 
is as follows: inthe manufacture of producer gas by continuous 
action the method of using only a portion of the air entering into 
combustion in the producer for geaerating producer gas, and with- 
drawing the other portion of the products of combustion while yet 
consisting of carbonic acid and nitrogen, the heat which remains 
in the producer from the combustion generating such products 
being employed for the decomposition of steam or hydro-carbons 
or pure carbonic acid intocombustible gas. (May 4, 1831). 


1953 Electric Apparatus for Signalling the| 
Lowest Height of Water Level and Maximum 
Temperature in Steam Boilers: C. Pieper, Berlin. 
(R. Schwartzkopf, Berlin). (2d. 4 Figs.)—An electric circuit is 
established by the melting of a ring of fusible metal when the 
temperature of the steam 1s beyond a certain degree. Also when 
the water level falls too low, steam is admitted to another ring 
and melts it, completing in this way an electric circuit. (May 5, 
1881) 

3307. Weighing Machines: J. Cluett and Ww. 
Hanchard, North Bow, Middlesex. [id 9% /igs.)— 
Claim various combinations of levers and links for producing 
weighing machines and steelyards with greater weighing capa- 
city, but with less weight of material than at present. (July 28, 
1881), 

UNITED STATES PATENTS AND PATENT PRACTICE. 


Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 





reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offices of ENGINEERING, 35 and 36, 
Bedford-street, Strand, 


| Rome Auburn, and Buffalo. 


FOREIGN AND COLONIAL NOTES. 
Iron in Lapland.—We Jearn of a newly discovered 
deposit of valuable iron ore in Lapland. Mining engineers 
who have visited the deposits describe them of great extent 
and very rich. They are located to the west of the 


| Swedish village called Jukkasjiirvi, and 10 miles to the 


north of the north-east arm of the well-known Norwegian 
Westfjord. English and Dutch capitalists whose attention 
has been called to the existence of these deposits propose 
building a railway about 14 miles in length, running from 
the mines to Fagernaes, which affords a good harbour for 
large vessels, free from ice. The land for this railway has 
already been bought. 

Manipulating Old Rails.—A new system of manipulat- 
ing old rails to be put in operation at the Sedalia Rolling 
Mills, provides for a combination of rolling and forging, 
by which they are enabled to splice and weld together two 
or more short rails, making them into one of usual length. 
They also manufacture steel frogs from solid steel, or in 
several parts welded together, as may be desired, and also 
weld solid frogs for crossings from either steel or iron rails. 
By the system employed it is stated the firm are capable of 
of converting old, poor-shaped, and other odd-shaped, old- 
fashioned rails into useful patterns, while an increase in 
durability is obtained by the rails being steeled and har- 
dened. The revolving hammer by which these effects are 
produced is composed of a concentric ring enclosing six 
revolving swage collars, running at a speed.of 850 revo- 
lutions per minute, striking 5000 blows per minute, or 30 
blows to the inch on the moving rail while being rolled and 
held in the grasp of the rolls. 


Queensland Industries.—Several industries are likely to 
be developed by the opening of the Maryborongh and 
Gympie Railway. Mr. H. E. King, who is vigorously 
engaged in opening up an antimony mine at Neardie, 
expects to be able to send down about 100 tons of ore per 
week. A trial shipment of 444 bags went home by the 
R.M.S. Merkara. It is said that good freestone is found 
at Gympie, and this building material will probably take 
the place in the district of stone now imported from Sydney. 
Limestone exists near the line. At present several 
schooners are engaged in bringing limestone from Rock- 
hampton to meet the requirements of Maryborough and 
its neighbourhood ; but it is expected that in the future 
the supply will be sent down by railway. From Gympie, 
for about 25 miles in the direction of Maryborough, the 
line skirts extensive timber tracks, containing both pine 
and hardwood. At Tiaro a great deal of agricultural settle- 
ment has taken place, and is fast extending, and Yengarie 
and the neighbouring plantations will all use the line when 
extended to the wharves. A short railway about to be 
made to the Burrum will develop a considerable coal 
traffic. It is said that during six months of the year 
Yengarie plantation consumes 200 tons, Antigua 100 tons, 
the Eatonvale 8) tons of coal per day. In Maryborough 
itself the consumption is said to be about 1200 tons weekly, 
and at Gympie, where wood at 22s. 6d. a cord is now being 
consumed, an equal quantity of coal will probably be taken. 

Spanish Pyrites in the United States.—Notwithstand- 
ing the fact that large deposits of iron pyrites are known 
to exist in Virginia and in other states in close proximity to 
tide water, considerable quantities of cupriferous iron 
pyrites are about to be shipped to the United States from 
Spain for the manufacture of sulphuric acid at Bergen Point 


Railways in Bengal.—Several railways are now building 
in various parts of Bengal, and those which are projected 
there, indieate rapid progress in the extension of facilities 
for rapid intercommunication between the districts of that 
rich province of the Indian Empire. Six lines are now 
being constructed or extended, the chief work being the 
completion of the central Bengal scheme, which includes 
four lines inall. One of them is 342 miles long, another 
82 miles, another 82 miles, and a fourth 47 miles. Five 
lines have either been surveyed or are projected. One of 
them running through Chota, Nagpore, will form a link of 
a direct Calcutta and Bombay line. 

Port Adelaide Dock Company.—The report of the 
directors of this company for the past half-year states 
that a steady amount of business has been done by the 
dock, but that in consequence of the obstruction still 
offered to the ingress and egress of vessels by the South 
Australian Company’s bridge, a large proportion of the 
ships which, in the absence of this obstruction, would have 
been berthed in the dock, have been compelled to find 
accommodation elsewhere. This has had a serious effect on 
the contemplated earnings. Negotiations between the two 
companies, arising out of the case brought in the Sapreme 
Court to enforce the rights of the Port Dock Company, are 
still pending. 

South Australian Railways.—The engineer-in-chief of 
South Australia reports: ‘‘ With regard to the railway 
between Port Augusta and the Government Gums, I beg to 
assure the Government that this line has been built ina 
very substantial manner, and somewhat beyond the require- 
ments of the Act authorising its constraction, which limited 
the speed to 20 miles per hour. And, as a matter of fact, 
the line has been so well constructed that it is quite fit to 
carry ordinary traffic at a speed of 25 miles per hour, but 
it is not calculated to run express trains at much higher 
rates of speed.” 

Another American Telegraph.—Another American tele- 
graph enterprise has been organised under the title of the 
Matual Telegraph Company, and it is stated that the wires 
will be open for business to all the important cities of the 
United States this month. Mr. Gamble, late manager of 
the Western Union lines in the Pacific States, has resigned 
and accepted the position of general manager of the new 
company. The line extends to Washington, Baltimore, 
Philadelphia, Boston, Albany, Rochester, Syracuse, Utica, 
From Buffalo to Chicago 

















the wires reach Cleveland, Detroit, and other cities. They 
also reach all important points between Toledo and St. 
Louis. From Chicago they run to Minneapolis, taking in 
Milwaukee, St. Paul, and other important points. They 
cover Pittsburgh, Cincinnati, Titusville, and Louisville, 
The line is being extended to the southern cities, and in the 
course of this month the general office will probably be 
connected with four-fifths of the great commercial towns in 
the United States. A Canada Mutual Telegraph Company, 
formed to act in connexion with the Mutual Union Telegraph 
Company, has been organised at Montreal. 


Wilmington.— Wilmington, Delaware, is one of the 
oldest and most successful manufacturing towns in the 
Middle States of the Great Republic. During the census 
year ending June 1, 188), there were 239 manufacturing 
establishments in the city of Wilmington, with an invested 
capital of 8,218,895 dols ‘The number of hands employed 
was 5950—the average being 5299—of whom 4659 were 
males over sixteen years of age; amount paid in wages, 
1,757,013 dols. The amount paid for raw material was 
5,338,692 dols., and the value of the production was 
8,216,858 dols. Shipbuilding, iron, and a few other indus- 
tries are not included in the above figures. 


Blasting Rocks under Water.—Major Lauer, of the 
Austrian Engineers, has been testing a new method for 
blasting rocks under water, at Krems, on the Danube. 
The chief feature of Major Lauer’s system is to employ a 
hollow cylinder, like a gas pipe, and to place the dynamite 
cartridge, not as hitherto in a hole bored into the rock to 
be blasted, but in the cylinder in question. The cartridge 
only touches the surface of the rock which it is desired to 
shatter. The explosion of the dynamite is effected by 
means of electricity, and the effect is said to be greater 
than with the usual cartridge in a hole bored in the rock. 
The rock is shattered into fragments so small that a fair 
stream is able to wash them away without help, while in 
the case of gunpowder the rock is only split up into blocks 
more or less large and troublesome to remove. The Lauer 
system is asserted to effect a saving of fully 40 per cent. 
as compared with the old system. 


Cape Otway Light.—An alteration which the Victorian 
Lighthouse Commissioners have resolved to make in the 
revolving light at Cape Otway, will no doubt prove a boon 
to masters of vessels. It was decided, after the wreck of 
the Eric the Red, to alter the light, so as to show the reef 
upon which that ill-fated ship struck, instead of simply 
throwing the reflection some eight miles out to sea. By a 
slight alteration in the present shade the light will be 
exhibited some eight miles down the coast, while th 
dangerous reef in front will also be shown to mariners. 





THe MeTeoroLoaicaL Soctery.—The opening meet- 
ing of this Society for the present session was held on 
Wednesday, the 16th inst., at the Institution of Civil 
Engineers, Mr. G. J. Symons, F.R.S., President, in the 
chair. Twenty-seven gentlemen were ballotted for and 
duly elected Fellows of the Society. The evening was 
devoted to an account of ‘‘ the Gale which blew across the 
British Isles, October 13th-14th, 1881,’’ which had been 
prepared by Mr. G. J. Symons, F.B.S., with the assistance 
and co-operation of Mr. C. Harding, and other gentlemen. 
rhere is evidence of the storm being formed in the Atlantic 
about 150 miles south of Nova Scotia, on October 10th, 
and that atnoon on the 13th there was a considerable dis- 
turbance about 6)0 miles west of Galway. At that time 
there were scarcely any instrumental indications in the 
British Isles of the coming storm, the barometer was 
falling at Valentia, but not rapidly, and at some of the 
western English stations it was rising. The carves of 
barometric fluctuation show very plainly the advance of 
the depression from W. to E.,for while at Valentia the 
minimum occurred at 2 a.m. on the 14th, on the east 
coast of Norfolk it is recorded that it did not occur til! 
4p.m. This fact, coupled with others, seems to indicate an 
easterly progression of the barometric minimum at nearly; 
40 miles per hour. As far as the sea is concerned the chief 
force of the gale was felt on the afternoon of the 14th in 
the German Ocean, and there the great loss of life an‘ 
destruction to shippinz seems mainly due to the excep- 
tionally violent squalls which were pecaliar to this gale, as 
well as to the extremely sudden manner in which the win | 
increased to hurricane force. The afternoon became 
quite darkened by the salt water blown into the air, so that 
it was impossible to see a ship’s length ahead. The 
barometric chart for 9 a.m. on the 14th showed that the 
pressure in the north of England was an inch lower than 
in the south, and nearly two inches lower than in the sout!i 
of France. The area over which injury was produced wa: 
very large, and although not without precedent, it wa; 
happily rare. The record of 56 lb. per square foot at th» 
Royal Observatory, Greenwich, was the highest ever 
registered in that locality, and close by, 35 trees were 
blown down in the park, and 15 ft. blown off the top of a 
spire which had been erected about forty years, the stone «! 
which shows no sign of decay, and which had retained its 
position almost, if not wholly, by the gravitation of it. 
mass. The general opinion seems to be that the structur..! 
damage over the greater part of the country was by nv 
means unprecedented, and in the greater part of Irelan | 
and the S.W. of England was not even of an unusul 
character, but along the east coast, and in the ea-t 
midlands the damage was excessive, and on the N.E. cous: 
unprecedented. In Scotland the destruction of trees wus 
enormous. Mr. J. Wallace Peggs, F.M.S., also read « 
paper on the ‘‘ Structural Damage caused by the Gale as 
indicative of Wind Force,’’ and remarked that since the 
Tay Bridge disaster attention had once more been 
directed to the subject of wind pressure. He suggeste:l 
that a conference of delegates from societies specially 
interested in the subject should be held who should 
make experiments and carefully consider the whole question. 
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MOTIVE POWER AT THE PARIS ELEC- 
TRICAL EXHIBITION.—No. IX.* 

TE remaining steam power provided by the syndi- 
cate with which we have to do, was a 10 horse power 
motor by M. Rikkers, of Saint Denis, that presents 
some special features in design both in the boiler and 
mechanism. The boiler is of the multitubular type, 
and somewhat resembles those of Field and Wilson. 
Figs. 1, 2,and 3 show the construction, Figs. 1 and 2 
being respectively a section and plan, and Fig. 3 a 
detail of one of the circulating tubes detached. It 
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will be seen that these tubes are tapered, and that 
they are bent so that both ends are set in the tube- 
plate, the smaller ends of the tubes converging to 
the centre. The result of this arrangement is a 
very active circulation, that was illustrated at the 
Exhibition by a glass model, in the tube of which, 
lead shot were placed ; on heat being applied to the 
tube, the shot rapidly ascended the smaller leg and 
descended the larger, the action depending on the 
difference in diameter between the two. As the 
surfaces of the tubes vary with their diameters, 
while the contents vary as the squares of the dia- 
meters, it follows that the water contained in the 
small tube will be more rapidly and energetically 
heated than that in the large one, and that a con- 
stant flow from the latter up the former will take 
place. The direction of the small tubes towards 
the centre of the boiler—that is, towards the most 
direct and energetic action of the flame—adds to 
the difference, and tends to accelerate the circula- 
tion. This arrangement causes a rapid production 
of steam, and prevents the accumulation of deposit 
in the boiler. The tubes, which are of copper, are 
free to expand, and can be considerably distorted 
without damage. The other details in construction 
of this boiler will be understood from the section, 
which shows that it is fixed on a cast-iron bed- 
plate that also serves to carry the engine. This 
bedplate contains a tank for heating the feed 
water by a part of the exhaust steam, and also by 
the proximity of the fire. As stated, the engine is 
carried on the boiler bedplate, but is otherwise 
independent of it; it is of the inverted cylinder 
type, the cylinder being bolted to the top of a 
slightly conical frame, within which the guide bars 
are formed. There is no connecting rod to the 
engine, the piston rod being attached to a cross- 
head by a pin, around which it is free to turn, 
while the crosshead traverses to and fre between a 
pair of horizontal guides, which themselves rise 
and fall in the main guides of the machine. From 
the crosshead, motion is imparted to the main shaft, 
the outer end of which carries the flywheel, and is 
supported on bearings upon the boiler bedplate. 
The regulating apparatus presents two interesting 
details. The sleeve of the governor, in moving, 
actuates a lever provided with an endless screw, 
which gears into a wormwheel mounted on the end 
of a spindle entering the valve chest. This rod 
carries an expansion valve of a cylindrical form, 
with about one-third of the circumference cut away, 
and which lies in a cylindrical recess in the back of 

* See ENGINEERING, pages 230, 253, 323, 351, 391, 406, 
451, and 499 ante. 








the main valve. From this arrangement it fol- 
lows that, according to the angular displacement of 
the expansion valve spindle, that spindle is more or 
less rotated, and opens the steam passage more or 
less freely. The sections Figs. 4, 5, 6, and 7 on the 
next page explain the arrangement fully ; T is the 
governor spindle, Y the lever moved by it, X the 
wheel caused to revolve by the bevel gearing U V, 
S the rod of the expansion rod P, and Q the main 
valve. 

The Rikkers engine was subjected to a series of 
trials in 1877 by M. Chavanne, an engineer of Paris. 
These trials, the report on which was published in 
the Revue Industrielle, gave the following results. 
The trial lasted over a period of 3.38 hours, and 
showed the percentage of useful to total work was 
90.4. The water consumed was 158.6 gallons, and 
169.4 lb. of a low quality fuel were burnt, including 
a deduction of 17.6 lb. of cinders and ashes weighed 
at the end of the trial. The consumption of coal 
was 4.86 lb. per horse power on the brake, and 
4.35 1b. per indicated horse power. The water eva- 
porated was 9.49 lb. per pound of coal. These 
results show that, for its class, the Rikkers engine 
isnot uneconomical. We have already noticed the 
advantages that characterise it. The following are 
some of the leading dimensions of the normal type, 
of 10-horse-power, like that exhibited : 


Number of revolutions ... ose 90 
Diameter of piston ; 9.84 in 
Length of stroke ... 9.84 ,, 


Heating surface js 
Area of bedplate ... - oi i a a 
During its working at the Exhibition this engine 
developed 15 horse power in continuous running. 
It drove five direct-current Gramme machines in- 
tended for the transmission of power to a distance, 
Fig. 8. The arrangement is shown in the annexed 


‘.. 172.22 sq. ft. 
17.2 


iz] 
" oJ 
+] 


O) we 4 
4 a: 


sketch. The machines 1, 2, 3,and 5 distributed their 
currents to several exhibits situated between the 
collection of the Eastern of France Railway and the 
main staircase. Machine 4 served the nickel electro- 
typing exhibit of M. Perille. The accompanying 
diagram, Fig. 9, gives the installation in some 
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detail. The exhibit of M. Barriquaud is shown at 
A. It included a Gramme machine a, driving the 
two transmissions } and c, connected by the belt d. 
The machines exhibited were two revolving cutters 
f, five sewing machines, and a quilling machine h. 


'B is the exhibit of M. Huré, whose speciality is 


copying machines, and forming revolving cutters 
of all kinds. At B' there was an electrical appa- 
ratusof M. Davidaget for automatic weighing, made 
by M. Mouchére. This is a machine intended to 
weigh a given quantity of thread by a divider, and 
which is intended for putting into hanks or skeins 
of a size determined in advance. It consists of a 
divider and an ordinary balance, which in its oscil- 
lations establishes or interrupts an electric current, 
which by means of an electro-magnet and a lever 
fitted to the divider stops the separation at the right 
moment. The attendant then cuts the thread, and 
the operation is recommenced. At a is shown the 
Gramme machine which gave motion to the trans- 
mission b, and thence by belts to the weighing 
machine, and to the exhibit of M. Huré. At © 
is shown the broidering machine that wasshown by 
MM. Ferry and Millet, any description of which in 
a general article would be out of the question. It 
was driven by the Gramme machine a. D shows 
the exhibit of “ La belle Jardinitre,” which con- 





sisted of a collection of sewing machines. The 
motor of this workshop was a small-type Gramme 
machine a, driving the transmission 5 by the shaft c. 
Finally the fifth exhibit worked by the Rikkers 
engine was the nickel electrotyping plant of M. 
Perille, close to the pavilion of M. Debrun and Law. 
The current was transmitted toa Gramme machine 
which worked a second Gramme by belting. This 
latter produced the current required for decompos- 
ing the bath. Of course this installation was only 
intended as an exhibit, and not asa working process, 
since it would clearly have been more economical 
to use the electro depositing machine driven direct 
by the Rikkers engine. 

Just as compound engines have found general 
and increasing favour among engineers and manu- 
facturers, so, especially in France, is the multi- 
tubular class of boilers, generally called inex- 
plosible, coming more and more into general 
adoption. We have described at the commence- 
ment of this series of articles the Naeyer generators 
employed to supply the greater number of the 
motors installed by the French syndicate. Two 
others of analogous type but of far less importance 
were also shown at the Palaisdel’Industrie. These 
were : (1) A steam generator, on the Collet system, 
which supplied the steam to the De Quillacq engine, 
and also to that shown by M. Demange, which 
worked the hydraulic press of MM. Berthoud- 
Borel for casing telegraph conductors with tin, 
already described by us (see page 481). (2) A 
generator on the Du Temple system, connected 
with an engine that drove a direct-current De 
Meritens machine, belonging to one of the exhibitors, 
M. Parod. 

The Collet generator, of which we annex a 
vertical section, Fig. 10, is composed of a series of 


Fig.10. 




































































vertical tubes A, placed at the rear, where they are 
connected to a series of almost horizontal tubes B 
ranged in superposed series, and closed at their 
front ends. The top row of these latter tubes is 
placed in connexion with a cylindrical receiver C, 
half within the boiler casing and half outside it. 
The horizontal tubes are called vaporisers; the 
vertical tubes, collectors, and the cylinder C the 
receiver. The vaporiser tubes are of iron, the thick- 
ness of which varies with the pressure at which the 
boiler is to be worked, but in all cases the thick- 
ness is very inconsiderable. The exterior diameter 
ranges from 3.1 to 3.5in. The front ends of the 
tubes are carried on angle irons, and they are closed 
by cast-iron plugs, each furnished with four wings, 
which maintain an equal distance between, about 
.12 in. at their nearest points. Within each of these 
tubes is a second, open at both ends, and very thin. 
The collectors or vertical tubes are divided into 
two parts by a vertical diaphragm, perpendicular 
to the axis of the generator tubes. One end of 
each of the tubes within these latter enters a cor- 
responding opening in the diaphragm and so com- 
municates with the rear division of the collecting 
tube, while the annular spaces around the inner 
tubes, are open to the front part of the collectors. 
The vaporiser tubes are attached to the collectors 
by a conical joint. A long bolt passing along the 
axis of the former, is secured by its head to the 
back of the collectors, and by its nut to the front of 
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the cast-iron closing plug. The action resulting 
from this arrangement will be easily understood. 
The annular portion of the vaporiser tubes is 
the first portion subjected to the action of the 
flame. The water enclosed becomes heated, and 
rises by reason of its diminished density, and the 
very slight inclination of the tubes, to the front 
compartment of the collector and thus to the 
receiver. On the other hand, the cooler water in 
the receiver descends into the rear compartments of 
the collectors, and passes into the central tube of the 
vaporisers. A continuous and active circulation of 
the water thus results, which is especially favourable 
to the production of steam, and thanks to which 
incrustation is practically prevented. The lower 
range of vaporising tubes is connected in front by 
a horizontal collector in which mud, &c., collects, 
and which is cleaned by means of a blow-off cock. 
The arrangement we have described has only just 
come into use, and differs materially from previous 
forms of the Collet generator, which all depends, 
however, on the same general principles for the 
circulation of the water. The firegrate is placed 
immediately beneath the group of tubes, which 
offer considerable obstruction to the passage of 
the gases, which are very effectually deprived of 
their heat before escaping. The whole generator 
is enclosed in a brick setting and the front is closed 
by a wrought-iron door, so that easy access is given 
to the tubes for cleaning and repair. 

The Collet generator shares the advantages com- 
mon to all boilers of analogous type; facility in 
getting steam, high evaporative efficiency, ease of 
transport, erection, and cleaning; freedom from 
incrustation, reduction in the chance of explo- 
sion, &c. 

These boilers may be installed in France, under 
the law regulating the use of steam generators, in 
all houses, to sizes up to 270 square feet of heating 
surface ; corresponding to about 40 horse power. 
We have already published a summary of the law 
of April 20, 1880 (see page 254 ante). 

The principal dimensions of the boiler that was 
exhibited are as follows : 


Heating surface... eve 322.9 sq. ft. 


Area of grate ‘ 10.79 ,, 
Length of generator 6 ft. lin. 
Width ,, * , 5 ws 25s 
Height ,, es S so 3 us 


The following are the results, given by M. Collet, 
of several experiments conducted during the Exhi- 
bition : 


Water evaporated . eco 1117.6 gals. 


Coal consumed ‘ 1276 lb. 
Pounds of steam produced per 

pound of coal 8.75 
Power of boiler, without condens- 

ing . 40 H.P. 
Power of boiler, with condensing 50 ,, 
Mean steam jean per — 

inch 85.3 lb. 


The steam generator of M. du Temple i is formed 
of a series of double coils composed of small steel 


Fig .t__ 


Fig 12. 
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or copper tubes of an exterior diameter of .51 in. 
and .295 in. inside diameter, for small boilers, and 
.87 in. and .67 in. respectively for larger sizes. An 
element of this boiler is shown in front and side 





view in the annexed diagrams, Figs, 11 and 12, which 
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shows the two tubes separated from each other ;' 


they in reality are very near together as in Figs. 13 
and 14. It will be seen from these figures that the 
two coils are placed in communication by the collec- 
tors C and B, which are connected exteriorily by the 
large tubes T T. Circulation is thus secured in 
something the same way as in the Collet boiler. 
The normal water level is about one-third the 
height of the upper collector. When the fire is 
lighted on the grate, the water contained in the 
small tubes is heated and rises while that contained 
in the outer tubes descends. 

This type of boiler has been especially studied | 
for the French Navy, and has been largely adopted 
for steam launches. Careful official trials have 


been made in this connexion, of which the follow- | 


ing is a summary of results: 
The first trial took place in Cherbourg, 1877, and | 
was carried out on a boiler with 51 square feet of 
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er ee ose 25 H.P. 
consum oe wy hour per square foot 
= heating su 2.36 Ib. 
— of water evaporated per pound o of 
‘oal ove 7.14 
Water evaporated per hour “ 145 gals. 
per hour - ‘square 
foot of heating surface ... ad 17 lb. 


This toiler, purchaséd by the French Marine, was 
laced in the launch of the cruiser Venus, under 


heating surface furnished by 76 tubes of steel, | ‘4 qmiral Mottez, for the South American station, 


24 in. outside diamer, .19 in. internal diameter, and | 
14 ft. 8in. long, or a total length of about 1140 ft. | 
The total weight of boiler was 374lb. The trial | 
lasted without interruption during four hours, 
and developed 9.5 horse power. The steam pres- | 
sure was about 1501b. The consumption of coal | 
was 2.25 lb. per square foot of heating surface | 
per hour, and the water evaporated was 45.5| 
gallons per hour. 

In February, 1878, another boiler was tested. It 
weighed 660 1b., had 86 square feet of heating sur- 


face, 3 square feet of grate surface, 58 tubes of 


.35 in. exterior, and .295in. interior diameter, and 
14ft. 8in. long. This generator gave the following 
results : 

Equivalent power developed 
Coal burnt per hour, and per square 
foot of heating surface o 


.45 Ib. 
Water evaporated per hour 104.5 gallons 


” ” ” an per 
square foot of heating surface ... 12.9 
Pounds of water — per 
pound of coal ian ose 6.6 
A third boiler was tried i in a launch in November, 
1878. It weighed 1122 Ib., 
was 86 square feet, 
3.2 square feet. 
and .374 in. interior diameter, and 14 ft. 8 in. long. 
The results were; 


and has been in use during two years. 

Lastly, a fourth boiler was ordered for a new 
series of trials. It weighed 11661b. and had 64.6 
square feet of heating surface, 3 square feet of 
grate, and 34 tubes, .51 in. exterior and .374 in. 
| interior diameters, 14 ft. 8 in. long. It was placed in 
| a launch belonging to the post service of Cherbourg. 
| Since that time it has made about 5000 hours of 
work. This boiler supplied steam for a 22 horse 
power engine, burnt 2.4 lb. of coal per square 
foot of heating surface, and evaporated 121 gallons 
of water per hour; there were 7.7 Ib. of water 
| evaporated per pound of coal. 

A small portable engine, which was shown at the 
| Exhibition, of 4 horse power, evaporated, accord- 








23 horse power | ing to the force of the blast, from 22 to 55 gallons 


|per hour. The dimensions of this boiler are 
4 ft. 9.5 in. high, 1 ft. 9} in. wide, and 2 ft. broad, 
its weight is 1210 lb. 

| The Du Temple boiler is a very quick steam 
|producer, but on the other hand pressure falls 
rapidly, so that careful and constant firing is re- 
a i It is, as shown by experience, better adapted 


the heating surface | for the purpose for which it was especially designed 
and the grate surface was|—supplying steam to launch engines—than for the 
It had 44 tubes of .47in. exterior | electric light, which requires a great regularity in 


working. Its relatively small weight and volume 
| are evident advantages which would, however, secure 
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THE PROPOSED TEHUANTEPEC SHIP RAILWAY. 
(For Description, see following Page.) 
Fig.1. 
Fig.2 
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Fig .5. 



































for it, under certain conditions, the preference for 
this latter purpose. 

In a previous article we made a passing reference 
to the installation of the Otto and Langen gas 
engines exhibited by the French Gas Engine Com- 
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| pany. 
| describe a system of motors, so well known to-day, 
but to indicate the important place they occupied 
jat the recent Electrical Exhibition. The ex- 
|hibit of this company was extremely remarkable 
from its general arrangement, the excellent work- 
manship of the machines, and the admirable work 
'they performed. The whole installation reflected 
| the highest credit on the company, and created a 
very favourable impression. ‘The motors occupied 
a square space close to the commencement of 
the lines of engines belonging to the syndicate. 
The first row comprised one motor of 50 horse 
power, two of 25, and one of 20 horse power. These 
engines, of a considerably higher power than any of 
the same class which have hitherto been made in 
France, are among the first that were constructed 
by the company. They worked a series of Gramme 
| machines by means of transmission shafting. Thus, 
as shown in the sketch, Fig. 15 (see next page), the 
| whole of the electric generators were driven off four 
drums ranged obliquely one behind the other in such 
'a way as to occupy the least possible space. Thus 
there were shown in operation on a frontage of 
| about 20 yards, thirty Gramme machines and three 
| other dynamo-electric generators of different types. 
| "These we propose to pass rapidly in review, and 
| indicate the duty performed by each of them. 
The 50-horse power engine, the speed of which 
| is equalised by two fly wheels, drove two drums, from 
leach of which belts were led off to eight Gramme 
generators of the normal type, the workshop con- 
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We now revert to the subject, not to tinuous-current pattern. The currents from these 


generators were thus distributed : Nos. 1,2,3 gene- 
rators were made by MM. Mignon and Rouart. 
They fed three Gramme regulators of the new 
type, in Salon 18. No. 4 generator of the same 
type fed a Gramme regulator placed outside the 
Palais de l’Industrie, before the principal entrance. 
This regulator was enclosed in a large prismatic 
lantern carried by a cast-iron statue, coming from 
the workshops of the Val d’Osne. The whole of 
the north side of the nave of the palace was lighted 
by 23 Gramme regulators, hung above the gallery, 
on the springing of the roof principals. Most of 
these regulators were kept lighted by the gas- 
engine installation. Generators 5, 6, 7, 8, of the 
same type and by the same makers as the first 
four, each fed the 8th, 9th, 10th, and 11th of the 
twenty-three regulators, counting from the north- 
west side near the buffet. The Gramme genera- 
tors, Nos. 9 to 16, supplied the current to the 12th, 
13th, 14th, 15th, 16th, 17th, 18th, and 19th Gramme 
regulators on the north side. They were of the 
same type as the preceding, but were made as fol- 
lows: Nos. 9. 12, 13,14, and 15 were manufactured 
by MM. Mignon and Rouart ; Nos. 10 and 11 came 
from the shops of MM. Heilmann, Ducommun, and 
Steinlin, of Mulhouse. The two corresponding 
lamps were opposite the German Section. Lamp 
No. 16 was made by the Spanish Company of Bar- 
celona, M. Dalman, director. 

Gas engine No. II. worked six direct-current 
Gramme regulators, workshop type, constructed by 
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M. Breguet. The transmission also carried a 
pulley for driving a generator invented by M. 
Kremenetzki, but it did not often work. These 
six Gramme machines were arranged in quite a 
special manner ; one of them marked 20 on the 
plan served as an excitor to the five others ; in 
other words, its currents traversed their inductors 
grouped in tension. The five induced currents 
were grouped in quantity, in a single circuit that 














and two horse power which were not working; one 
No. V. of 12 horse power; and two, Nos. VI. and 
No. VIL. of 8 horse power each with two cylinders. 
These engines worked direct without intermediate 
shafting, the following installation. Engine No. V. 
worked one Gramme direct current generator No. 33 
feeding one Gramme regulator in the south-west 
gallery; an auto-exciting (alternating current) 
Gramme generator No. 34, supplying eight Jab- 
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made almost a complete circle round the Exhibi- 


tion, and by a series of deviations, supplied electri- | ( 
This circuit served| the buffet and sometimes two in the Russian 


city to a number of apparatus. 
to exemplify the system of M. Gravier, a French 
electrician residing in Warsaw. Thecurrent flowed 
to a commutator in the Russian Section, from 
which it was distributed as follows: Above the 
dynamo-electric generators, a lamp on the Gravier 
system fed by a current of 9 ampéres intensity ; in 
the Russian Section, 12 Gravier regulators, 8 to 12 
ampéres intensity ; a Trouvé motor with two 
coils ; a single-coil Trouvé motor, of 10 ampéres ; 
a Maikow lamp, of 7 ampéres. This lamp is 
formed with two carbons, one of which is double 
the diameter of the other; these are 
inclined one towards the other in such a way that 
their points always remain an equal distance apart, 
something as in the Wilde candle. l 


carbons 


The remainder 
of M. Gravier’s installation were : two small electric 
bells, ~3, of an ampére each; two of 
six Maxim lamps, on two currents of 8 ampéres 
each ; in the French Section, opposite the genera- 
tors in the exhibition of M. Cance, a Cance lamp 
of 20 ampéres; three of the Gramme machines 
worked the black-diamond drills of M. Taverdon ; 
in Salle No. 12, two Suisse Serrin regulators, of 
6 ampéres each; and, lastly, 20 ampéres were 
devoted to drive the so-called “rational” motor of 
M. Greil. 

The gas motor No. III. actuated seven Gramme 
generators, workshop type, constructed by M. Jas- 
par, of Liége. These are numbered 23, 24, 25, 27, 
and 28. No. 26 isa Gramme machine of the latest 
type, constructed by MM. Sautter and Lemonnier. 
Generators 23, 24, and 27 fed three Gramme regu- 
lators on the north entrance, No. 26 supplied two, 
and No. 25 supplied one in front of the installation 
of M. Rikkers. Generators 28, 29, 30 furnished 
the current for the three Jaspar lamps, which 
lighted Salle 15 on the first floor. 
No. IV. furnished power to (a) the dynamo- 
electric generator No. 31 of M. Schukert, which 
supplied six Piette-Krizik lamps in the Austrian 
Section. 3: 


groups 


(6) The Gulcher generator No. 32 which 
fed either six Gulcher lamps (large pattern), or 
twelve small ones. The former were enclosed in 
six great lanterns, illuminating the gas engine 
installation at the points indicated on the plan. 
The latter were ranged side by side on a little 
table placed near the generator; they served for 
experimental purposes. 

The second or inner row of gas motors com- 
prised three small engines respectively of a half, one, 


Gas engine | 





lochkoff candles, of which four lighted the front 
of the Naeyer boilers and the other four sometimes 


Section and two in the special exhibition of 
the Minister of Marine. Engine No. VI. worked 
generator 35, which furnished the current to M. 
Cristofle for his exhibit of electro-plating. This 
generator is an ordinary direct-current Gramme, 
The adjoining generator 36 of the same type fed a 
Carré regulator in Salle 10. Generator 37, a direct- 
current Gramme, belonged to the Compagnie du 
Chemins de Ferdu Nord. It maintained a Gramme 
regulator enclosed in a large prismatic lantern, 
carried on a candelabra, and lighted the exhibits of 
the company’s railway signals. Generator 38 is 
an auto-excitiag Gramme, that fed four Jabloch- 
koff candles for the Compagnie Générale 
d’Electricité. These were the candles always kept 
burning to show the action of the automatic 
mercury commutator already described in these 
columns. 

Gas engine No. VII. worked the two Gramme 
machines 39 and 40, for the two Gramme regulators 
in the conservatory with two compartments, where 
M. Deherain, Professor to the Museum of Natural 
History, conducted a series of interesting experi- 
ments, to which we shall refer again, on the influence 
of electric light on vegetation. These two regula- 
tors were kept burning every night. During the 
day only one was at work, and the remainder of 
the current was used for experiments in projecting 
the light in a small enclosure placed near the 50 
horse gas engine, to show to the public the voltaic 
are, and the consumption of the carbons. 

Behind the second row of gas engines, and on 
the right, was a 4 horse power gas engine No. VIIL., 
Fig. 16, which drove by means of a transmission 
two Gramme generators, which supplied the circuit 
for the Marcel Desprez motors. 
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With this description of the installation of the 
French Gas Engine Company, we terminate our 
review of the work of the syndicate that under- 
took the work of supplying power to nearly the 
whole of the Exhibition at the Palais de I’Industrie. 
Every one who visited the Exhibition in the even- 
ing has admired this magnifi-ent collection, which, 





Se __} 
during more than three months, worked continu- 
ously, and without accident, a fact which is a suffi- 
cient answer to those who charge electric lighting 
with being uncertain and irregular. = 

We must add, in order to give due credit to those 
who took an active part in this experiment pro- 
longed over 100 days, that the general organisation 
was admirably carried out by M. H. Fontaine. 
president of the syndicate, and his able secretary 
M. Parent, who, under the direction of the Com- 
missioner-General and his engineers, assumed the 
great responsibility of a work, the successfy] 
accomplishment of which has involved almost 
incessant care and work. The engineers to the 
exhibitors of the various engines have ably 
seconded the syndicate, and the large body of 
mechanics and general assistants were untiring in 
their portion of the work. 

These are not mere idle congratulations, and we 
do not doubt but that they will find an echo in the 
minds of all those who have been the disinterested 
witnesses of their untiring efforts, and who must 
appreciate and applaud the success achieved 





THE TEHUANTEPEC SHIP RAILWAY, 

Since the days of Cortez—who personally sur- 
veyed portions of the extensive isthmus which 
connects North to South America, with a view to 
establishing a route by which merchandise could 
readily be transported across it to a harbour on the 
shores of the Pacific—many attempts have been 
made to overcome the barrier this isthmus still 
forms against the great and increasing trade which 
is carried on between the East and the West. Prior 
to 1851 various concessions were granted and 
attempts were made to provide easy transport 
across the isthmus, but without success. It is said 
that Cortez explored the River Coatzacoalcas, upon 
the Isthmus of Tehuantepec, with a view to shorten 
the path into the Pacific by using this river, and 
in 1851 and 1870 respectively General Barnard and 
Commodore Shufeldt made surveys in this locality 
to determine the praticability of a canal. During 
the interval, concessions have been made to a Mexi- 
can and one to an American company ; but although 
the site is most favourable as far as American in- 
terests are concerned no practical steps have as yet 
been taken to establish a route for commerce across 
it. It will be seen upon the map on the preceding 
page that the isthmus connecting North and South 
America is as long as the distance between New York 
city and the south of Texas, Panama is at the 
southern extremity of the isthmus, and its distance 
from Tehuantepec is ]250 statute miles. Any vessel 
leaving New York for San Francisco, China, or Japan 
must have at least that additional distance to 
traverse in the Pacific, besides a further distance 
in the Caribbean Sea if she crosses at Panama 
instead of Tehuantepec, as the isthmus lies nearly 
parallel with the route she must take after getting 
into the Pacific. Such a vessel must travel 1500 
miles further to reach her destination than she 
would if she could cross the Mexican isthmus at 
Tehuantepec. 

A scheme to which we have already referred 
has been proposed for crossing the Isthmus of 
Mexico at Tehuantepec which appears to be likely 
to be carried out, and which, although it 
may appear somewhat bold in its conception, has 
obtained the approval of some of the highest en- 
gineering authorities in this country and in America. 
It is intended by Captain J. B. Eads, the celebrated 
American engineer, to transport ships with their 
cargoes across this isthmus upon a railway. ‘The 
country is especially favourable for this, as the 
highest point on the road is only 600 ft. above the 
sea, and the maximum gradient that will be re- 
quired is one foot in one hundred. 

The Mexicans have given the fullest approval to 
Captain Eads’ scheme and anticipate that they will 
derive great benefits from it. ‘lhe Government of 
the Republic has been most liberal in concessions in 
aid of the ship railway, and has made the following 
grants to the company. First, she exempts all pro- 
perty of the company and its capital stock from 
taxation during the entire period of 99 years. 
Second, she permits the importation during the 
same period of everything necessary for the construc- 
tion and working of the railway. ‘Third, she gives 
a right of way across the isthmus half a mile in 
width. Fourth, she hands over to the company a 
million acres of land. Fifth, she exempts all money 
required to pay debts and dividends of the company 
abroad from the present export duty of six per cent. ; 
and sixth, she agrees to protect the works with her 
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army and navy at her own expense. The grant 
from Mexico also gives the company the power to 
offer these advantages to any foreign Government 
that will aid the enterprise with money or guarantees, 

Captain Eads and his ship-railway company have 
of course offered first of all to their own Govern- 
ment of the United States the advantages thus 
obtained under the Mexican grant, and a Bill is to 
be brought before the next meeting of Congress 
for the purpose of enabling the American Govern- 
ment to obtain the control of the undertaking. The 
total cost of the ship-railway and its appliances is 
estimated at 75,000,000 dols., and the Government 
is asked to guarantee six per cent. dividends upon 
two-thirds of this amount, viz., 50,009,000 dols., 
for fifteen years; the guarantee not to include the 
principal. ‘This is only to take effect after the prac- 
ticability of the plan has been proved conclusively. 
‘Ten miles of road and the necessary terminal works 
for taking the ship out of the water are to be first 
built and then tested by transporting a ship and her 
load over the ten miles of railway at a speed of at 
least six miles per hour and replacing her in the water 
again without injury to the ship, the railway, or the 
terminal works. When this is done the guarantee is 
only to attach for 5,000,000 dols., and aseach addi- 
tional ten miles is completed and tested in this way 
the guarantee for a proportional amount js to 
attach. As each ten millions of stock is thus gua- 
ranteed, the severity of the test is to be increased. 
For the first ten millions the weight of the ship and 
car is to be 2000 tons ; for the next 2500 tons ; for the 
next 3000 tons ; for the next 3500 tong; and for the 
last 4000 tons. In consideration of this guarantee 
the company agrees: First, to transport for 99 years 
the ships, troops, property, and mails of the United 
States free. Second, to carry no other war vessels 
or contraband of war of any nation at war with the 
United States. Third, that all net receipts in 
excess of a sum sufficient to pay six per cent. divi- 
dends shall be paid to the United States to refund 
any advances they may have made on account of the 
guarantee. Fourth, to give the United States the 
right to reduce or increase the tolls at her pleasure 
provided the reduction shall not prevent the earning 
of eight per cent. dividends. Fifth, to give her the 
right to discriminate in favour of American and 
Mexican commerce when fixing the tolls. To avoid 
any question as to what are net receipts the com- 
pany agrees that one-half of the gross receipts shall 
be deemed suflicient to pay working and extraordi- 
nary expenses, repairs, &c., so that when the total 
receipts are six million dollars per annum, the United 
States will incur no liability under its guarantee, 

It is obviously to the interest of the United States 
that no foreign Government should obtain the con- 
trol of a traffic which is so important to the com- 
merce and the military position of America. The 
Tehuantepec ship railway is being supported by 
many American patriots and statesmen as against 
the Panama Canal and other rival schemes on 
account of the following advantages which the 

ossession of it is expected to give to America. 
‘irst, it is much shorter for the great bulk of the 
American trade, and hence will afford cheaper trans- 
portation. Second, it will require far less time and 
money for its construction than a ship canal, and 
hence will afford early accommodation and cheaper 
transit. Third, it will be peculiarly adapted to the 
use of sailing vessels. Fourth, it will prove tosome 
extent a regulator of railway charges. Fifth, its 
military advantages are greatly superior to any 
other route. Sixth, it will establish intimate com- 
mercial relations between the United States and 
Mexico, while tie other roads would not; and, 
seventh, it is hoped that it will prove an effective 
method of rebuilding the commercial marine of 
America, and restoring its lost supremacy on the 
ocean, 

With regard to the shortening of the route we 
have already pointed out that on account of the 
great length of the Isthmus of Panama a vessel 
leaving New York for the west coast of America or 
for Japan would have to travel 1500 miles further 
by the Panama Canal than by the proposed ship 
railway, while fer any vessel leaving the mouth of 
the Mississippi the additional length of the passage 
would be about 2200 miles, ‘These great delays 
could not be saved by the proposed canal at Nica- 
ragua, because, although the distance would not be 
so great by way of Nicaragua as by way of Panama, 
the time in passing through the proposed canal at 
Nicaragua would be still greater. This canal would 
be about twice as long as the Suez Canal, and would 
have numerous locks, and steamships require two days 








in passing through the Suez Canal, which has no locks. 
The Tehuantepec route is also said to have peculiar 
advantages for sailing vessels, as will be seen by the 
following extract from a speech delivered by Captain 
Silas Bent, an experienced mariner and a former 
naval officer of the United States, in a speech made 
before the Merchants’ Exchange in St. Louis. 

‘The north-east trade winds, which extend across 
the Atlantic, are so broken and interrupted when 
they encounter the West India Islands that they 
never penetrate the Caribbean Sea; but the north- 
west portion of them, however, does extend into 
the Gulf of Mexico, and often so far down as to 
reach well toward Tehuantepec; so that while in 
the Gulf winds are always found, yet the Caribbean 
Sea remains a region of almost relentless calms, 

‘‘ Nor is this all ; for the mountain-range extendiug 
the length of the Isthmus of Vanama and through 
Central America offers a still more formidable 
barrier to the passage of these winds, thus throwing 
them still higher into the upper regions of the 
atmosphere, and extending these calms far out into 
the Pacific Ocean on the parallel of Panama, and 
which extend, with lessening width, for fifteen or 
eighteen hundred miles, to the north-west, along 
the coast of Central America. 

‘* This whole region of calms, both in the Carribean 
Sea and in the Pacific Ocean, is so well known to 
navigators that sailing vessels always shun it if 
possible, though they may have to run a thousand 
miles out of their way to do so. 

“The absence of wind of course leaves this vast 
area exposed to the unmitigated heat of a torrid 
sun except when relieved momentarily by harassing 
squalls in the dry season and by the deluging rain- 
falls of the wet season. ... Let us start two sail- 
ing ships of equal tonnage and equal speed from 
the mouth of the Mississippi, with cargoes for 
China, one to go by way of Panama and the other 
by way of Tehuantepec, and I venture toaffirm that 
by the time the Panama vessel has cleared the 
canal and floats in the waters of the Pacific, the 
Tehuantepec vessel will have scaled that isthmus 
and be well on to the meridian of the Sandwich 
Islands, and that before the other vessel can worry 
through the fifteen or more hundred miles of 
windless ocean before her to reach the trade-winds 
to the westward of Tehuantepec, the latter will 
have sped five thousand miles on her way across the 
Pacific, and be full thirty days ahead of her adver- 
sary. For it is a fact worth mentioning here that 
the strength of the north-east trade-winds in the 
Pacific, as well as the maximum strength of the 
northern portion of the great equatorial current in 
that ocean, are both found on or near the parallel of 
latitude of Tehuantepec, the former blowing with 
an impelling force to the westward of ten or twelve 
miles an hour, and the latter with a following 
strength of three or four miles per hour,” 

The military advantages of this route are claimed 
to be superior to any other as far as American 
interests are concerned. Commodore Shufeldt says, 
“It is the only route which our Government can 
control,” and whereas it would be very difficult for 
America to defend a work constructed either at 
Panama or Nicaragua against any of the great naval 
powers of Europe, it would be otherwise with the 
works at Tehuantepec. A few ironclads and torpe- 
does placed in the Yutacan and Florida channels 
oul wale an entrance into it very difficult, nor 
would there be any difficulty in conveying over land 
and concentrating at Tehuantepec a very large 
army, the railway facilities for which are now in 
course of construction. To transport alarge army to 
Nicaragua or Panama, and maintain them there 
would on the other hand be well-nigh impossible. 

The effect which it is hoped that this ship railway 
may have upon American shipping is described in 
Harper's Magazine of last month, from which we 
extract the following: 

‘‘Qur country, which possesses the largest coast 
line and the finest harbours in the world, and 
which, in its lusty and adventurous youth, ranked 
second only to the mother country in the strength 
of its merchant marine and navy, has fallen so far 
to the rear that it hardly carries one twenty-fifth 
part of its own foreign commerce. We have lost 
our vessels, our seamanship, our prestige, our naval 
strength, and those substantial profits which flow 
from ocean transportation and from the industries 
connected with it. The most liberal of all people 
toward foreigners in all other respects, we have 
sunk to the level of the old Spanish exclusiveness in 
Mexico with regard to our coastwise trade, and we 
do not allow an Italian, or a Norwegian, or an 








Englishman to trade along our coast, well kuowing 
that if we allowed them to compete with us, we 
would be driven out of the competition. The 
problem of remedying this disgrace and restoring 
our commerce to its natural position is one which 
statesmanship and self-interest have both failed to 
solve. If the building of the Tehuantepec ship 
railway should open the way to a solution of it, it 
would be worth more to us than the fifteen millions 
we offered thirty years ago for the mere right of 
way. ‘This is the consideration which leads the pro- 
jectors of the enterprise to count on the aid of this 
nation. If the world’s commerce can be carried 
across the isthmus more cheaply than around Cape 
Horn, it will go there; if it can be carried more 
cheaply in American bottoms than in English 
bottoms, it will go in American bottoms ; and it is 
a question in which American capitalists and Ame- 
rican citizens all have an interest, namely, to dis- 
cover whether a rebate of thirty-five or nifty per 
cent. on transit dues would enable us to compete 
with England—our chief competitor—while at the 
same time permitting the company to make enough 
money to earn interest on itscost. This is the ques- 
tion which was before Congress last winter, and which 
will be submitted to its wisdom again 1.ext winter.” 

When first the idea of ship railways was mooted, 
many doubts were expressed as to the practicability 
of such a project. Such doubts, however, have been 
met by the opinions of some of the most eminent 
engineers of the day both in America and England, 
Some of the leading naval constructors, civil eagi- 
neers, and shipowners in America express confident 
opinions upon the practicability of carrying a ship 
on a suitably constructed ship car over a railway 
without such great risk of strains as she constantly 
meets with whenat sea. In this country Sir Edward 
J. Reed, M.P., Sir F. J. Bramwell, and other naval 
constructors and engineers, who have looked into 
the matter, have also given their full approval of 
the scheme. Sir F. J. Bramwell in a speech made 
before the British Association in the present year 
said ‘‘that ships upon a railway would not be 
exposed to half the rack and strain that they are 
now exposed to on the ocean.” And Sir Edward 
J. Reed, who has been written to by Admiral 
Ammen, of the United States Navy, on the subject, 
has replied in a letter which we shall shortly publish 
in extenso. 

The figures on page 545 show a few of the lead- 
ing features of the arrangement by which it is thus 
proposed to transport ships and their cargoes over- 
land from the Gulf of Mexico into the Pacific. The 
Isthmus of ‘Tehuantepec is 143 miles wide at its 
narrowest part, from the bar of Coatzacoalcos on 
the north to the harbours on the south. The Coat- 
zacoalcos river is a broad and navigable stream with 
good depth of water for a distance inland of twenty- 
five miles, and it can easily be given a depth of 
25 ft. up as far as Ceiba Bonita, where the terminus 
of the ship railway will be. 

It is intended to construct this railway fur trans- 
porting vessels and cargoes up to a maximum weight 
of 6000 tons, which will be 2000 tons in excess of the 
greatest weight named in the Bill to be brought 
before Congress. This weight wili be great enough 
to include all ordinary vessels, andit is not probable 
that vessels of larger size will require transit across 
the isthmus for some time tocome. At any rate 
it is considered that such demand as may arise is 
not likely to be sufficient to justify increasing the 
expenses of first laying down the line beyond that 
now contemplated, When the line has been got in 
working order it can at any time be readily extended 
to accommodate larger ships if it is found necessary. 

It is proposed to employ hydraulic lifts for raising 
the ships out of the water to the level of the 
railway, and for lowering them again into the sea 
after transport across the isthmus. These lifts would 
probably be the same in principle as the hydraulic lift 
graving docks, which have been for many years in 
use in the Thames, at Malta, and at Bombay. 

They may be briefly described as consisting of 
two rows of columns standing opposite to each other, 
and erected at the bottom of the sea. The 
transverse distance between them is sufficient to 
admit the largest ship, placed on a suitable car, 
which will have to be transported across the 
isthmus. An hydraulic press stands vertically in 
each of the columns, and on the top of its ram 
there is a cross-head, from the ends of which 
chains are hung, so that their lower eyes are 
attached to a pair of transverse girders passing 
across under the sea to the corresponding column 
in the opposite row. The press in this column is 
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similarly connected with this pair of transverse | forma continuous platform between the lift and the, gridiron on which the car and ship stand while being 
girders, and as there are, for example, eighteen | railway. | lifted or lowered, 

columns in each row, it follows that there are in all| These general arrangements are shown in Figs.| Fig. 5 shows a ship on a car ready to start on its 
thirty-six presses, which lift as many pairs of 1, 2,3,and 4. Fig. 1 is a general longitudinal eleva- | land journey. It must be remarked that to insure 
transverse girders. For the purpose of converting | tion showing a ship lifted to the water level or | stability for the ship while it is being lowered or 
these pairs of isolated transverse girders into a rigid | placed there ready to be lowered again into the | lifted the hydraulic presses have to be divided into 


platform, or gridiron, they are connected longi- | sea. ; | proper groups; but as we are now only giving a 
tudivally by other girders, and each of these| Fig. 2 is a corresponding transverse section. | general description of the arrangement we must 


longitudinals supports a line of rails corresponding| Fig. 3 is another transverse section of the lifts, | postpone the details till some future time. 

with the rails of the permanent way. ‘The shore | showing the position of a ship while it is being lifted; The construction of the cars will be best under- 
ends of the longitudinal girders are produced as | or lowered, stood by reference to Fig. 6, which shows a car in 
cantilevers beyond the transverse girders, so asto’ Fig, 4is a ground plan of the rigid platform or | cross section carrying a ship on the railway. The 
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cars consist of a series of transverse girders or | this position a car carrying the keel and bilge blocks 


ribs, connected together longitudinally by girders | 


between them. Each end of the transverse girders 


is rivetted to a longitudinal girder running along | 


the whole length of the car, and forming the 
sides of it. The framework thus formed rests on 
another series of longitudinal girders, which carry 
the wheels, 

The keel of the ship rests on transverse balks of 
timber placed at intervals of three or four feet 
apart, and the bilges are supported on each side 
by three sets of wooden blocks, faced with india- 
rubber and placed in position by means of small 
hydraulic presses. ‘The bilge blocks are shown 
in Fig. 6. They are not shown in Figs. 2 and 3, as 
the scale of those figures is too small to make 
them intelligible. In Fig. 5, sections of two diffe- 
rent ships are represented by full and dotted lines. 
‘This is intended to explain that the same car and 
blocks are applicable to ships of different size 
and section, and the system will be understood 
by a reference to Fig. 6. In order to meet great 
variations in the forms and types of ships, several 
cars of different sizes will be constructed; but it 
will be seen that, upon this system, a single car will 
admit of considerable variation in the sizes and forms 
of ships it will accommodate. 
block in cross section attached to one of the cross 
girders of the car. 

It will be seen that the top of the ram of this 
block forms a universal joint with the iron car- 
riage supporting the timber, and being made in this 
way, the blocks adjust themselves automatically to 
the variations in form of the ships, All of the 
blocks are of the same construction, and there will 
be one on each of the transverse girders of the car. 

Each block will be formed of a balk of timber 
stretching between two or more of the small presses, 
and the bilge blocks will be made in as long 
lengths as the lines of the sbips will allow, All 
the presses of these bilge blocks will be con- 
nected with an hydraulic accumulator on the shore 
loaded sufficiently to lift the blocks against the 
bilges of the ship, when they will be locked in 
position, The pipes and valves connecting these 
presses with the «accumulator are so arranged that 
any number of the presses can be opened to the 
accumulator and to each other, and each press can 
be shut off from the accumulator and isolated from 
all the others. 

When a ship is to be raised the gridiron will be 
first lifted, by the hydraulic presses contained 
within the main columns of the lift, to the level of 
the rails of the permanent way, and while it is in 


Fig. 7 shows a bilge | 





will be wheeled on to it. ‘The gridiron and car will 
then be lowered to the bottom of the lift. The ship 
will be hauled into position between the columns, 
and the presses within them will lift the car until 
the ship touches the keel blocks which the ship car- 
ries; the lifting will still be continued until the 
ship has been raised about a foot above the level 
at which it ordinarily floats. ‘This will insure a 
| good bearing on the keel blocks. The accumulator 
will be opened to the presses of the bilge blocks, 
and the blocks all forced at the same time into their 
places against the bilges of the ship with the requi- 
site pressure. The connexion between the bilge 
blocks and the accumulator which works them will 
then be shut off; the presses of the bilge blocks 
isolated from each other, and having their valves 
closed, the blocks will not be able to retreat from the 
positions against the ship in which they have been 
placed. The lifting of the ship will then be com- 
pleted, and the car which carries it drawn out of the 
lift on to the permanent way. 

The operation of lowering is a simpler one than 
that just described, as the car carrying the ship has 
only to be lowered without interruption until the 
| ship is sufficiently immersed to float from off it. 

‘Lhe method adopted in hydraulic lift docks for 
placing a ship in the centre of a pontoon gives the 
| most practical assurance that a ship can be placed 

exactly in the centre of the car on which it is to 
| be lifted; while the method of blocking the ship on 
the car, insures a vertical and stable condition while 
it is being drawn across the isthmus, 

To place a ship with practical accuracy along the 


| longitudinal axis of the car, a timber waling is per- | 


|manently fixed along the quay wall of the lift 
| so as to be exactly parallel with the axis of the 
lift, and when a ship is brought into the lift 
to be taken out of the water, a spar of correct 
length is placed between the waling and the cut- 





water of the ship, and another is placed between | 


| the waling and its stern-post. The ship is drawn 
hard up against these spars with blocks and tackle, 
|and is kept in this position until it is sufficiently 
| lifted and secured by its blocking to be sure that it 
| cannot move out of it. The waling is shown in 
Figs. 2 and 3, near the side of the quay wall, but is 
| exaggerated in size as the scale to which these 
| figures is drawn is very small. There can be no 
difficulty in making the centres of the car and gbip 
to coincide transversely, as the centre of the ship 
and of the lift are both known and can be brought 
opposite to each other. 

It has been already stated that the bilge blocks 
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are to be faced with india-rubber. This 
is done to make an elastic bed that will 
adjust itself to any unevenness of the 
bottom for the ship to rest upon; and as 
the laps of the plating in an iron ship will 
sink into the india-rubber, the car and ship 
will be connected in a very firm and elastic 
manner. ‘This will be one of the provisions 
that will prevent any derangements occur« 
ring to the ship from unevenness of the 
permanent way. 

After the ship has been lifted out of the 
sea on its car to the level of the railway it 
is necessary that the gridiron supporting 
them in the lift should be held up in such 
a way that it will have no tendency to tip 
while their weight is being wheeled from 
off it. It would appear that security in 
this respect is insured if the cantilevers at 
the shore end of the gridiron are supported 
by movable bolts pushed out from the face 
of the quay wall and all of the valves con- 
trolling the egress of water from the lifting 
presses are closed. 


The action of drawing the load out of 
the lift would then only be to relieve the 
presses towards the sea end, one by one, 
of the weight that they have been carry- 
ing. The water in the presses is almost 
incompressible, and it is not anticipated 
that the elasticity of the gridiron itself, of 
the chains and other apparatus supporting 
it, would have sufficient effect to cause the 
sea end of the gridiron to tilt appreciably. 
If, however, on more careful consideration, 
these arrangements are not thought to be 
suflicient, a system of movable bolts round 
the columns will be provided, so that when 
the gridiron with its load has been lifted to 
the proper level it will be locked in that 
position, and all the weight by this means will be 
taken off the presses and thrown on to the columns 
of the lift. ‘The gridiron will then rest on the solid 
foundations of the lift. 

The time required for lifting a ship is very much 
a question of the size of pumping engines that will 
be employed to force the water into the presses. 
With a given weight of ship, gridiron, &c., to be 
lifted in a given time the size of the engines can be 
determined immediately. The time, however, given 
by such a complication can be very greatly decreased 
if the engines are working constantly, or while no 
lift is going on, and pumping into large accumula- 
tors ready to discharge their contents into the 
presses of the lift when required. 

In addition to the time required for the actual 
lifting of a ship, that spent in sinking the car to 
the bottom of the lift, and in getting the ship into 
position over it, has also to be taken into account. 
Ihe raising and pressing of the bilge blocks into 
position will be a work of little time, as their presses 
will all be simultaneously opened to a charged 
accumulator of sufficient capacity to fill them at 
once, and the pipes being of proper size, they can, 
as a consequence, be filled as quickly as desired. 
These considerations lead to the conclusion that 
the lifting of a ship ought not to be a long opera- 
tion, but that it may be done in from three-quarters 
of an hour to half an hour, or, perhaps, even less, 
It may be here remarked that in the bombay Dock 
a troopship of the Malabar class, of 4000 tons, can 
be lifted in half an hour, and no accumulators are 
made use of at this dock. 

The lowering of a ship is a very rapid opera- 
tion, at it ouly consists in letting the water 
escape from the presses of the lift. The sup- 
port which will be given to the bottom of the 
bilges of a ship as thus proposed by Captain 
Lads, will be very complete, and will be distributed 
so as to admit of but little local strains between the 
supports. This kind of shoring will be much more 
efficient, and will strain a ship less in lifting her 
out of the water, than the system which is adopted 
in the hydraulic lift docks, which has been in use 
for some time, and has been highly satisfactory in 
practice. After the ship has been lifted out of the 
water, shoring can be supplemented at the ends or 
at such parts where extra support is required by 
means of shores and special appliances that will be 
provided for the purpose. She will not start upon 
the journey till she is thoroughly supported not 
only along the middle but also as far as may be 
required at the ends, 

After the ship has been once taken on to the car 
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and supported in this way it is not anticipated that 
the strains of travelling across country will be at all 
severe, and some of the highest authorities in 
this country and America have stated, as already 
mentioned, that they do not consider the strains 
will be nearly so great as those which a ship con- 
stantly meets with at sea under the various stresses 
of rolling and pitching, and of vibration caused by 
the working of the machinery, and the violent 
racing of the engines that often occurs. ‘The track 
will be straight, and when it is not quite level the 
gradients will bevery easy. The maximum will be 1 in 
100. Wherean alteration of course is necessary, turn- 
tables will be fitted. Where changes of the gradient 
are made it is found that this can be done very 
gradually ; and upon a car of 350 ft. in length there 
will in no place bea vertical curvature of more than 
lin. due to the change of gradient. In every other 
part the track will be straight, and where this | in. 
of curvature occurs the ship will not be strained in 
consequence, as the curve will be taken up by the 
spring of the wheels of the car. 

Upon fuller investigation it appears that Captain 
Eads has in his first proposals over-estimated the 
quantity of work that will have to be done in con- 
nexion with the railway. Instead of twelve lines of 
rails as was first proposed, we believe that eight are 
found to be sufficient for the total weight of a 
vessel and car of €000 tons. A sufficient number of 
wheels will be placed under the car to allow of a 
pressure of about 10 tons upon each wheel. ‘The 
wheels will be placed so as to distribute the support 
they will give in the same way as the weights are 
usually distributed in the ship, so that under the 
middle of the latter, where the weights are more 
concentrated, the wheels will be closer together 
than they are at the end. Many investigations 
have lately been made by Sir Edward J. Reed, Mr. 
W. John, and others upon the distribution of weight 
in the various classes of ships, so that Captain Eads 
has thus got reliable data at his command by which 
to arrange the distribution of the supports that will 
be given to the car and ship by the wheels. 








PORTABLE ELECTRIC LIGHT PLANT. 

Ox page 548 we publish an engraving of an instal- 
lation that formed part of the exhibit of MM. Sautter 
and Lemonnier, Avenue de Suffren, Paris, at the recent 
Electrical Exhibition at Paris. It consists of a portable 
engine fitted with a Gramme generator and regulator, a 
Mangin projector, and a length of conductor placed on a 
reel, The Gramme machine is driven direct by a Brother- 
hood three-cylinder engine. This installation illustrates 
a type recently adopted by the French Government for 
military service, and is especially intended for use in 
fortifications and other defences. We shall on a future 
occasion again refer to this arrangement when we come 
to speak of MM. Sautter and Lemonnier’s admirable 
exhibit at Paris. 








WELCH’'S STEAM BRAKE VALVE. 

Tue demand for greater brake power upon railways 
has led to the introduction amongst others of steam- 
worked brakes upon the engines and tenders of several of 
the important lines of railway where continuous brakes 
throughout the trains have either not been adopted at 
all or are only partially used. In order that such a brake 
should work satisfactorily it is necessary that the driver 
should be able to put it on or take it off to any extent 
that he pleases by simply moving the lever of the con- 
trolling valve into a corresponding position and without 
having to watch the pressure gauge, so that as long as 
the lever is left in that position the pressure on the brake- 
blocks remains constant and altogether independent of 
the pressure in the boiler, provided that that pressure 
is not less than that which is necessary to give the 
requisite pressure on the brake piston. 

Several forms of controlling valves have been pro- 
posed for this purpose, one of the most recent of which 
we illustrate this week on page 549. This valve was 
designed by Mr. E. J. Cowling Welch, now of Palace 
Chambers, St. Stephen’s, Westminster, for the engines 
of the London, Tilbury, and Southend Railway, which 
were illustrated by us on page 39 of our last volume, and 
upon which engines they have been for some time at 
work, 

In our illustrations on page 549, Fig. 1 is a sectional 
elevation of the valve complete, in which a aa'a! isa 
double beat valve having its upper seat at a a and its 
lower at a! a'. Now it is manifest that the lesser 
diameter of the upper seat must be as great as, or 
greater than, the greater diameter of the lower seat, 
in order that the portion a'a' may pass through the 
upper seat. In a large double-beat valve this diffe- 
rence in diameter may not seriously affect the equili- 
rium of the whole, but with so small a valve as that 
used in the present case, the difference of areas is of 
serious importance, especially with a boiler pressure, 
as these engines have, of 160 1b. per square inch. To 








meet this difficulty a small piston jj is formed at the 
upper end of the valve, and the area of this piston 
is equal to the difference between the effective areas 
of the valve @ a and the valye a' a’. This small 
piston works in a chamber // to which the high pres- 
sure steam is admitted through the passage q q formed in 
the valve itself (see separate view of valve, Fig. 8). The 
double-beat valve is thus brought into perfect equili- 
brium. So much so indeed that each one has been 
tested under steam pressure without the small spring vu, 
which is simply applied to counteract the tendency which 
the vibration of the engine would have to make the valve 
dance upon its seat. Below the lower seating a' a',a 
third valve a"' a" is formed having a seating ¢ c formed 
in the sliding piece c c, dd; this forms at once the con- 
trolling and exhaust portion of the apparatus. To the 
lower portion of the valve casing is attached a cylinder 
p pin which slides the ram e e, receiving its motion from 
the eccentric pin f attached to the spindle g, upon which 
is carried the working lever h A, by means of which the 
driver controls the action of the brake. Between the 
ram ee and the sliding seat cc, dd is placed a spring i i ¢, 
the strength of which is determined by the effective area 
of the annulus z z, and the highest pressure per square 
inch ever required ia the brake cylinder. A passage o 
is bored through the ram ¢ e in order to allow any water 
which may accumulate at the bottom of the cylindrical 
casing p p to pass easily out. 

The action of the valve is as follows: Upon the driver 
moving the lever 4h A from right to left the rame e is 
lifted up, and with it, through the intervention of the 
spring, the sliding piece c c, d d, the seating at the upper 
portion of which comes in contact with the valve a” a”, 
thus first closing up the exhaust passage and then open- 
ing the double-beat valve and admitting the steam into 
the brake cylinder until the pressure has reached an 
amount such that acting upon the annulus z zit can 
compress the spring ¢ ¢ sufficiently to allow the double- 
beat valve to come down again upon its seats, the further 
supply of steam to the brake cylinder being thus cut off 
and the spring remaining compressed by the pressure of 
the steam already admitted into the brake cylinder. 
Should any diminution in this pressure begin to take 
place, however, by condensation or otherwise, the pres- 
sure on the annulus x x becomes reduced, the spring ¢ i 
reacts, and again slightly re-opens the double beat 
valve. On the other hand should the double beat valve 
from any cause not shut absolutely tight, the pressure 
in the brake cylinder does not become materially increased 
thereby, as the moment the pressure on the annulus x rz 
becomes increased in the slightest degree, the sliding 
seat ce, dd is forced further down and away from the 
valve a'' a", thus opening the passage into the exhaust 
chamber z z and allowing the surplus steam to escape. 
Similarly when the driver wishes to relieve the brake a 
little or to take it off altogether he has only to move the 
lever in a corresponding degree to the right, which 
reducing the amount the spring i ¢ has to be compressed 
allows the sliding seat c c, dd to be forced down, and the 
relative surplus pressure of steam to escape. 

Thus it will be seen that for any one position of the 
lever the pressure in the brake cylinder must remain 
constant. In order that the pressure in the valve chamber 
y y, when the brake is on, may not throw the double-beat 
valve out of the equilibrium by its action on the upper sur- 
face of the valve a a, the lower surface, of the valve a'' a” 
being exposed only to the exhaust chamber, an annular 
piston & & is formed at the upper portion of the valve, 
working in a cylindrical chamber formed in the lower 
portion of the cap nn. The effective area of this annulus 
being equal to the effective area of the valve a" al’, the 
annular space thus formed is put into communication 
wth the exhaust chamber through the passage r r formed 
in the valve itself. The small disc a™ is carried at the 
bottom end of the valve to serve the purpose of prevent- 
ing a vortex being formed by the exhausting steam, 
which would produce a partial vacuum above the piston 
k k through the passage r r, and interfere with the equili- 
brium. 

The chamber //, in which the small piston jj works, is 
itself made capable of sliding up and down in the cap 
nn, so that should the double-beat valve stick up at any 
time, the pressing down of the knob m will send it down 
upon its seat again. No difficulty has been found upon 
this score however, as the fine grooves turned in the 
small pistons and sliding seat have entirely obviated any 
inclination there might otherwise be to sticking or 
getting set fast by any particles of dirt coming through 
with the steam. 

The notches in the quadrant can be arranged to agree 
with definite divisions on a pressure gauge connected 
with the passage y y of the valve, so that the driver can 
satisfy himself at any time that the requisite pressure is 
really in the brake cylinder. The screw-down valve ¢ ¢ 
is for the purpose of shutting the steam right off from 
the brake valve when oiling it, which is conveniently 
done through the hollow screw ss. The small thread 
shown at the end jj of the valve is for attaching a 
handle, by which the valve can be ground into its 
seats, 


ITALIAN RarLways.—It is stated that the Minister of 
Public Works has given orders for a survey for a direct 
line from Naples to Rome vid Gaeta and Terracina. 











FOREIGN TECHNICAL LITERATURE, 

Tue American Machinist of November 26 reproduces 
an article on an improved method of screw propulsion 
read by Mr. John B. Root before the American Society of 
Mechanical Engineers. Full details and diagrams of the 
propeller are given. The inventor states that the same 
or a greater effect upon the vessel can be obtained by 
the use of a very much smaller angle of blade or pitch 
by which a great part of the loss from side action js 
obviated, and the propelling power economised. The 
screw shaft, instead of being parallel with the keel, is 
inclined downwards at an angle of 60 deg., the diameter 
of the screw being increased while the area of the blades 
is diminished. 





The Moniteur des Intéréts Matériets (Brussels, Novem- 
ber 27) states that the Société Cockerill has secured a 
second order from the Orléans Railway Company for 
fifteen locomotives and tenders, to be delivered in 1883. 
It is said that the works are fully engaged up to that 
time. The contract for the metal-work for the approach- 
ing Madrid Exhibition has been secured by M. Kolin, of 
Brain-le-Comte. . 

The increase of traffic on the Belgium railways has 
rendered it necessary for the Public Works Department 
to obtain a special credit of twelve million francs, to be 
devoted to the increase of the rolling stock. 


The Revue Industrielle (November 23) publishes details 
of the concession obtained by the Grande Compagnie des 
Télégraphes du Nord, for the sole right to construct 
telegraph lines in China during the next twenty years, 
The Government undertakes to allow no lines to be 
worked but by the company, except such as it may 
lay down at its own cost. A school of telegraphy 
is being established in Tien-tsin. The first line is to 
be constructed from Shanghai to Pekin or Tien-tsin, 
passing through Soochow and Chin-kiang; and a largo 
quantity of material has already arrived at Shanghai. 





The Scientific American (of November 19) contains an 
illustrated article upon the distribution of light and heat 
in New York. For the former purpose, the Edison 
Electric Light Company has already laid some three 
miles of conductors in an area which will, when the 
service is complete, contain over fourteen miles of con- 
ductors. It is estimated that these will supply the 
motive power for 16,000 lamps, as well as 400 horse 
power for driving machinery. The New York Steam 
Company is also laying underground pipes for the supply 
of steam for heating, cooking, and motive power, the 
pipes being arranged with joints which will enable them 
to expand and contract without injury. They are pro- 
tected from alterations of temperature by a covering of 
mineral wool, surrounded by wooden lagging. At the 
present time, this latter company is constructing the 
necessary works for supplying one of the ten districts of 
New York. The boiler-house is in course of erection, 
and will contain 64 boilers, with an aggregate of 15,000 
horse power. The condensation water will be conducted 
back to the boiler-house by a return pipe running 
parallel with the steam pipe. 


NOTES FROM THE SOUTH-WEST. 

Tramways at Swansea.—The Swansea Tramways Com- 
pany have given notice of their intention to apply to 
Parliament next session, for powers to construct a tram- 
way from High-street to the top of Walter’s-road, and 
another from Cradoc-street to Mount-street. These 
lines, if carried out, will complete the system of tramways. 
The residents in Walter’s-street and the streets which 
branch from it will bave acheap communication with the 
business part of the town, and with the docks, while the 
inhabitants of the manufacturing districts— Morriston, 
Landore, and Cwmburla—will be able to ride all the way 
to the Mumbles without breaking the journey. ‘Lhe 
inability of the company to pay for the necessary work of 
widening Greenfield-street, and pulling down the corner of 
the Rutland Arms, has, happily, not caused them to 
abandon the line from Cradoc-street to Mount-strect for 
another year. 

Gas in Railway Carriages.—The London and South- 
Western Railway Company has this week made a success- 
ful trial of an important experiment in the lighting of 
carriages with gas over long distances. One train each 
way between London and Devonport, 250 miles, is being 
run with gaslights in the first and second-class carriages. 
The light burns steadily, and the lamps present a much 
cleaner appearance than those in which oil is used. 


Dock Extension at Cardiff.—The trustees of the Mar- 
quis of Bute will apply next session for powers to construct 
a new dock and timber float at Cardiff. The proposed 
new dock will have a water area of about thirty-five acres 
(exclusive of timber ponds), and will be upwards of 240 ft. 
long and 600 ft. wide. The bottom of the dock will be 
46 ft. below the level of the coping, and the depth of water 
in the dock will range from 39 ft. to 29 ft. according to the 
tide. The dock will be entirely enclosed with walls of 
masonry, so as to secure the largest practicable extent of 
quayage, as well as the greatest facilities for loading and 
discharging vessels. The dock will be approached from 
the Roath Basin by a lock (the largest in the world) 80 ft 
in width and 600ft. long, between the gates, having a 
depth of water over the sills of 36 ft. at ordinary springs, 
and 26 ft. at ordinary neaps (the same depth as the entrance 
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lock to the Roath Basin). This dock will be sufficiently 
large to lock through the largest steamers, such as the 
Servia, City of Rome, and others recently constructed for 
the great Transatlantic lines. With the dock and lock as 
now proposed, it will be quite practicable to take into the 
dock a vessei 1000 ft. long, if such should ever be con- 
stracted, inasmuch as the great depth of water in the dock 
will admit of the basin being ‘‘levelled”’ up at any time, 
so that a vessel of greater length than 600 ft. (the length 
between the gates) could pass in direct without the opera- 
tion of locking. It is indeed probable that, in working the 
new dock, this mode will generally be adopted, with the 
result that steamers will be able to steam direct to and 
from their berths, by which an hour or two would be saved. 
In many cases this would practically mean saving a tide. 
Adjoining the dock, on its northern side, is a space of land 
to be reserved as a site for timber floats and timber yards, 
upon which it is proposed to construct timber ponds of 
about 18 acres in extent, with a communication from the 
new dock. The timber yards will be placed along both 
sides of the timber pond, with both railway and road com- 
munication along each side. This arrangement will afford 
facilities for direct and expeditious discharge of the cargo, 
and despatch of the timber by rail or otherwise afterwards. 
Near the easternend of the dock a space will be reserved, 
on which it is proposed to construct two or more graving 
docks of even larger size than the present Commercial 
Dock, at the Roath Basin, which is capable of taking 
the largest steamer yet constructed, and gives ample 
accommodation to two or three vessels of the size now fre- 
quenting the port. 

Cardiff and the West of England.—On Saturday after- 
noon an important meeting of colliery owners and mer- 
chants was held at Cardiff, for the purpose of receiving a 
deputation representing the Severn Bridge and the Lydney 
and Forest of Dean Railway Companies. Mr. Hood, of 
the Glamorgan Colliery, presided, and amongst those pre- 
sent were representatives from the Louger, Ferndale, 
Ocean, Aberdare and Plymouth, Dowlais, Dyffryn, Ebbw 
Vale, Rhymney, and other companies. The deputation 
submitted to the meeting, plans showing the route of an 
intended railway connecting the South Wales district with 
systems of railways opening up new communications with 
London and the West of England. The main line, as sug- 
gested, would be from the terminus of the Lydney and 
Severn Railway to Abergavenny, and thence on to Brecon. 
Details of the branch and spur lines were not given, this 
being a subject for further consideration and arrangement 
with those interested in the trade of the South Wales coal- 
field. From Brecon the line will be carried on to Llan- 
dovery, as being the shortest means of access between 
London and Milford Haven. In its main features it would 
be pursuant to the line of railway suggested in 1845, 
called the Welsh Midland. To the east of the Severn the 
line would communicate by the conversion of the Thames 
and Severn Canal into a railway, with the South-Western 
lines, and with new lines in course of construction, which 
will ultimately be worked by the North-Western system. 
Thus direct communication would be secured with South- 
ampton and the whole of the South of England, and, by 
means of the South-Western and North-Western Railways, 
with London. The distance to London would be about the 
same as by the Great Western, while the distance to 
Southampton would be about twenty miles less than that 
of the existing system. ‘The deputation described the line 
as being in all its features suited for heavy and fast traffic. 
Ultimately a committee was formed for the parpose of con- 
ferring with the promoters, and advancing tbe scheme by 
obtaining parliamentary powers. 


Newport.— Business in the coal trade remains brisk, and 
rices are in every respect maintained, both for steam and 
neers qualities. Excellent results are still obtained at the 
various works in the district in steel rails; and although 
shipments have been latterly rather restricted, we may 
expect more animation in this respect subsequently. Pig 
iron is firm; bars are quoted 5/. 10s., and iron rails, 
51. 178. 6d. to 61. The movement which has just taken 
lace at Liverpool in tin-plates is expected to have a 

neficial effect upon trade in this locality. Last week’s 
clearances comprised 16,620 tons of coal, and 1605 tons of 
iron. From Bilbao there arrived only 800 tons of iron 
ore, other places supplying 1656 tons. 


Newport Dock Company. —Negotiations have for some 
time been carried on by the directors of the Newport Dock 
Company, with a view to obtaining increased accommoda- 
tion or effecting some other arrangement for the benefit 
of the shareholders generally. Overtures were in the first 
instance made to tke Great Western Railway Company to 
induce them to undertake, under certain conditions, the 
work of enlarging the present dock. From some cause or 
other that company declined to entertain the matter, and 
a similar proposal made to the Alexandra Dock Company 
fell through owing to the opposition of the Great Western 
Company, who are largely interested in the Newport Dock 
through the purchase of the Monmouthshire Railway. 
Recently the shareholders appointed Colonel Lyne and 
Mr. Lawrence, of Chepstow, to negotiate with Sir George 
Elliot in the matter. On Saturday a special meeting of 
the shareholders was held at the Dock Office, Newport, 
when Mr. S. Homfray presided, and the deputation 
reported the result of their interview with Sir George 
Elliot. Sir George stated that he was prepared to pur- 
chase the shares of the company to the extent of one-half, 
or the moiety, on the following terms: 401. for the 201. 
first preference shares ; 12/. for the second 201. preference 
shares; 12/. 10s. for the original shares. From the 
balance-sheet of June 30, 1881, it appears that the shares 
of the company at present are distributed as follows: 
1311 otdinl aaa, 1500 first preference shares, and 5343 
second preference shares. The first preference shareholders 
are at present receiving a dividend of 1l. per share; the 
second preference shareholders have received no dividend 





since the half-year ending December, 1874, at which date 
the holders of original shares were also paid a dividend 
of 1l. per share. 

Cardiff.—Unfavourable weather interfered with the coal 
trade last week. The last contract of magnitude which 
has been reported was secured at higher figures than have 
been obtained since 1875; and as the engagement was on 
account of an important steamship company (a class of 
contract which may be conside the least specuiative), 
the transaction has an additional significance. Inthe house 
coal b~ aches there is a satisfactory demand, accompanied 
by a iurther stiffening in prices. Patent fuel is in steady 
request, and the clearances for the week show a fair total. 
Small steam coal remains rather dull. In iron ore there 
has been no movement of note. 


Blaenavon.—The management of the Blaenavon Iron 
Works has decided to erect fifty coke ovens of the latest and 
best design. The Coppee Company, which has been erect- 
ing coke ovens for Dowlais and for Rhymney, is again 
selected in this instance. 


NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—Tbe warrant market opened 
dull last Thursday, and prices showed a drooping ten- 
dency. A smart recovery took place, and although the 
last transaction was done at 14d. below the highest price, 
the closing quotations showed a gain of one penny per ton 
over the previous day. In the morning business was done 
at from 503. 6d. to 903s. 4$d., and again at 50s. 7d. cash, 
and from 50s. 9d. to 50s. 8d. and up to 50s. 9}d. one 
month, and the close was buyers at 503. 6d. cash and 
50s. 9d. one month, and sellers wanting 1d. per ton higher. 
Business was done in the afternoon at from 503s. 7}d. to 
50s. 10d., and down to 50s. 83d. cash, and from 50s. 11d. 
to 51s. 1d., and back to 5's. 1ld. one month, the market 
closing with sellers at 503. 9d. cash and 50s. Llid. one 
month, and buyers near. The warrant market was firm 
at the opening on Friday, but it subsequently weakened, 
and the close was one penny per ton under that of ‘Thurs- 
day. Over the week the extent of the decline was 8d. per 
ton. Business was done during the morning at from 51s. 
eight days and 5ls. 1}d. one month, to 50s. 10d. cash, the 
market closing with sellers at 503. 10d. cash and 51s. 0}d. 
one month, and buyers near. Prices fell in the afternoon 
to 50s. 9d. and 50s. 8d. and again recovered to 50s. 10d. 
cash, the market closing with sellers at 50s. 9d. cash, and 
51s. one month, and buyers near. The market opened very 
strong on Monday, and there was a steady advance in 
prices, the close of the market being 3d. over the final 
quotations of Friday. There were transactions during the 
forenoon at from 50s. 10d. to 51s. 1d. cash, and from 51s. 
to 51s. 4d. one month, with buyers offering 1d. per ton 
lower. The market was steady at the opening in the 
afternoon, and became strong, the prices ranging from 5ls. 
to 51s 3id., and from 51s. 3$d. to 51s. 6d., cash and one 
month respectively ; and the market closed with buyers 
offering 51s. 3d. cash and 51s. 6d. one month, and sellers 
near. The warraut market was also brisk yesterday, 
and an advance of 5d. per ton further was obtained, 
making a gain of ls. per tonon the two days. During the 
forenoon there was a good business done, much of it being 
of a speculative character, on hopes based on the improving 
appearances of the finished iron trade. Prices ranged in the 
forenoon from 51s. 4d. to 51s. 6d. cash, and from 51s 7d. to 
51s. 9d. one month, and sellers at the close wanted 51s. 6d and 
51s. 9d. cash and one month respectively, and buyers near. 
In the afternoon from 51s. 6d. to 51s. Yd. cash, and from 
dls. 9d. to 51s. 1ld. one month were the quotations, and 
the market closed with sellers asking 51s. 9d. cash and 
52s. one month, and buyers offering 1d. per ton lower. 
The market opened firm to-day, with a good business done 
during the forenoon, the firmness of yesterday being main- 
tained; but after some transactions at the top figures, 
prices gave way to some extent, and the close was easier. 
The quotations during the forenoon ranged from 5ls. 9d. 
cash and 52s. one month down to dls. 7d. cash and 
51s. 94d. one month, the close being nominal at the lowest 
figures. Business was done in the afternoon at from 
5ls. 5d. up to 5ls.7id. cash, and from 51s. 8)d. up to 
51s. 10d. one month, and at the close there were sellers at 
51s. 6d. cash and 51s. 8;d. one month, and buyers near. 
A considerable amount of activity is at present being 
displayed in the Scotch iron trade; but it is the home 
department that commands the greatest degree of 
attention, as consumers have contracts on hand which 
will keep them busy for some time to come. Yet still 
there is a sufficient amount of iron being made to meet 
their requirements without any need for encroaching on 
the stocks. These are now very considerable, inasmach 
as the amount in Messrs. Connal and Co’s warrant stores 
last Saturday was 618,081 tons, or within about 121,000 tons 
of the whole stock as this time twelvemonth, both in the 
makers’ yards and jin the public warrant stores. Along 
with the expansion of the home trade there have been 
large purchases for direct consumption. At present the 
makers are understood to be in an excellent position, so 
far as the qualities for home use are concerned ; but ship- 
ping iron is somewhat difficult to dispose of as is usual at 
this season of the year. The demand from the Continent 
remains steady though comparatively small, but the 
trade with America is very disappointing, and sales have 
been made to a considerable extent from that country of 
iron which had been bought some time ago—a feature 
which certainly does not look encouraging for future busi- 
ness. Hematite pig iron is, if anything, easier, but that 
fact is more owing to the increased production than to 
any lessening in the consumptive demand. Several Scotch 
brands of that kind of pig iron are in extensive request at 
the steel works in Lanarkshire. Last week’s shipments 
from all Scotch ports amounted to 7131 tons, as compared 
with 8062 tons in the corresponding week of last year—the 
total decrease for the present year being 89,746 tous. There 





is no change in the number of blast furnaces in actual 
operation, there being 105 now blowing, as against 120 at 
this time last year, 90 two years ago, 92 three years ago, 
87 four years ago, and 116 at this time in 1876. 


The New Dock at Bo’ness.—The dock designed by 
Messrs. T. Meik and Son, civil engineers, Edinburgh, to 
accommodate the increasing trade of this port, and to 
facilitate the shipment of coal in connexion with the North 
British Railway system, has now been completed, and is to 
be formally opened on Saturday next by Sir James 
Falshaw, Kart. Prior to the opening ceremony, a memorial 
stone will be laid with masonic honours by Mr. M‘Lagan, 
M.P. Entering from the old harbour, which has 
been deepened by dredging, the basin has an area of 
74 acres, its depth of water being 22 ft. At the east 
end there is standage for wagons to the extent of 
four miles, the levels being so arranged that while 
loaded wagons run down to the quays by gravitation, 
empties will return in the same way. At present the 
dock is provided with three coal hoists, worked by 
hydraulic machinery of the most approved construction, 
and capable of loading a million and a half tons 
per annum. So expeditiously is the work expected 
to be done, that a thousand-ton ship may enter the 
dock in the morning, receive a full cargo, and be ready 
to leave at night. Should the development of the trade 
require it two more hoists may be fitted up, thns 
increasing the coal-loading capacity of the dock to over 
two million tons a year. The machinery also works 
three cranes on the outer face of the north quay for the 
loading or delivery of small vessels that do not require to 
enter the dock. Adjoining this quay there will be a shed 
for the reception of esparto, another for general merchan 
dise being provided on the south side of the dock. 


Keppochhill Engine Works.—Messrs. John Norman 
and Co. have just celebrated the formal opening of a large 
addition to their engine works at Keppochhill, Glasgow. 
The firm in question have long been well known for the 
extent, variety, and excellence of their work, which may 
be said to include plant for distilling, for refining and cool- 
ing paraffin and other oils (Kirk’s patent freezing machine), 
hydraulic and filter presses, milling machinery for wheat, 
corn, and rice ; sugar mills and sugar refining plant, &c. 
On Friday last the works of the firm (now including a 
junior partner in the person of Mr. Lindsay Burnet) were 
inspected by a large number of their professional brethren 
and friends, who were entertained to luncheon on the 
occasion, while in the evening there was a very pleasant 
social entertainment given by the firm to their workpeople. 
Throughout the various departments of the establishment 
there were many important pieces of work in progress, and 
in the yard there was the first of half a dozen composite 
river barges in course of construction for service in the 
East Indies. If I mistake not the existence of the firm 
dates back something like forty years, and hence the name 
of Norman and Sons or Norman and Co. is, almost as a 
matter of course, favourably known in every part of the 
civilised world to which Glasgow engineering manufactures 
are sent. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIpDLEesBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was again 
a large attendance on ’Change at Middlesbrough, but there 
was rather less business than usual transacted. Messrs. 
Connal and Co., the warrant storekeepers bere, had on 
Monday night a stock of 174,882 tons, which is a decrease 
of 1592 tons on the week. In Glasgow they hold 618,532 
tons. Prices were firmer here yesterday, No. 3 Cleveland 
pig being quoted 41s. 9d. per ton for December deli- 
veries. ‘f'rade generally is better, and makers are san- 
guine that there will soon be a further improvement in 
prices. During the month of November, the shipments of 
iron and steel from Middlesbrough have been about 85,000 
tons. The restriction arrangement between the Scotch 
and Cleveland pig makers seems to be working satisfac- 
torily for the producers. 


The Finished Iron Trade.—It is several years since the 
finished iron trade was so busy as it is at present in the 
North of England. All the available works are turning 
out great quantities of plates, bars, and angles, and on 
Tuesday, at Middlesbrough, the manufacturers held a 
meeting and advanced the price of plates 5s. per ton, which 
now makes the quotation 61. 15s. There is work in hand 
which will keep the manufacturers fully going for months. 
Ironfounders are busier. Mr. Charles Wood, of Middles- 
brough, has obtained another order for 5000 of his patent 
sleepers. 


Engineering and Shipbuilding.—The year which has 
been signalised by such activity in these industries on the 
Tyne, Wear, and Lees, is rapidly drawing toa close. When 
the statistics are published it will be found that the tonnage 
turned out of the shipyards on the busy northern rivers 
will reflect credit upon this part of the United Kingdom. 
Engineers have been so much engaged lately that they 
have been unable to execute orders quick enough, and 
now they have contracts in hand which will keep them 
occupied for months. 


Labour Questions.—A little while ‘ago it was suggested 
that a Board of Arbitration should be formed for the regu- 
lation of wages in the shipbuilding trade on the Tyne, 
Wear, and ‘lees, but the matter is in abeyance. It is 
hoped, however, that it will not be lost sight of. The 
North of England Board of Arbitration for the manufac- 
tured iron trade has been nothing short of a blessing to 
this part of the country, many thousands of pounds having 
been saved to capitalists, and inconceivable misery to 
workmen and their families having been prevented by its 
beneficial working. A similar board for other trades 
would be attended with good results. 
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DvurtinG the present year the Pennsylvania Railroad 
Company have introdueed a new type of locomotive 
(Class K) for working their fast traffic between New York 
and Philadelphia, and we this weck publish the first of 
a series of engravings of one of these engines, our two- 
page illustration containing a side elevation and plan, 
while on the present and opposite pages we give front 
and hind elevations and cross sections. In subsequent 
issues we shall give views of a number of the details to 
a larger scale and shall also illustrate the tender by 
which the engine is accompanied, our engravings being 
prepared from working drawings with which we have 
been favoured by Mr. Theo. N. Ely, the superintendent 
of motive power of the Pennsylvania Railroad. 

Inasmuch as many of the details can be best de- 
scribed when the engravings of details appear, we pro- 
pose in the present notice to confine ourselves to giving 
some general particulars of the engine we now illustrate. 
As will be seen from the side elevation, Fig. 1, the 
engine is of the outside cylinder type with four coupled 
wheels, and a four-wheeled truck in front, this truck 
having a rigid centre. 

The cylinders are 18 in. in diameter with 24 in. stroke, 
and as the coupled wheels are 6 ft. Gin. in diameter, the 
tractive force exerted for each pound of effective pressure 
18?x 24 _ ~99.7 Ik 

=99.7 Ib. 


4? 


per square inch on the pistons is 





The cylinders are well connected together by the inter- 
mediate saddle casting containing the steam and exhaust 
pipe connexions, as shown in Fig. 4, while the valve 
chests are on the top of the cylinders, as is usual in 
American practice. The valve chests are cast separate 
from the cylinders, and are bolted on as shown. The 
frame is of the bar type usually adopted on the other 
side of the Atlantic, and to avoid the cramping of the 
firebox laterally which this kind of frame generally 
involves, the firebox, it will be noticed, is kept above 
the frame level. This arrangement also enables the kind 
axle to be got well under the firebox, the distance between 
the centres of the coupled wheels being thus kept down 
to 7 ft. Din. 

The boiler is fixed at the smokebox end, and supported 
at the firebox end by four vertical links, hinged at their 
lower ends to the frame and at their upper ends to 
brackets fixed to the firebox casing. These links are 
situated one at each corner of the firebox casing, as 
shown in Figs. 1, 2, and 3. There are also fixed to each 
side of the firebox casing two wrought-iron plates which 
project downwards and fit against the sides of the frame 
as shown in Figs. 1 and 3, these plates relieving the links 
before mentioned from any lateral strain. The barrel of 
the boiler is also connected to the frame, at two points 
between the smokebox and the driving wheels, by trans- 
verse plate-stays shown in Figs, 1, 2, and 6, these stays 
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being sufficiently flexible to accommodate the expansion 
of the boiler. At the leading end the front buffer beam 
is supported by diagonal stays extending to the smoke- 
box as shown. 

The axle-boxes of the coupled axles are fitted with 
adjusting wedges, and the springs which are slung below 
the axles are connected by compensating beams. The 
coupled axles have bearings of a good length, namely, 
10$ in. The coupled wheels are fitted with the Westing- 
house automatic brake, and it will be noticed that the 
Westinghouse air-compressing pump is fixed in a hori- 
zontal position on the right-hand side of the firebox 

casing, while the air reservoir is neatly arranged between 
| the frames under the front part of the barrel of the 
boiler 

The boiler, which we shall illustrate in detail hereafter, 
is of steel throughout, and is fitted with a water-tube 
grate for burning anthracite coal. As in most American 
locomotives the firebox extends nearly to the rear 
buffer beam, the stoking being done from the tender 
footplate. The engine is fitted with steam reversing 
gear which, together with other parts of the valve gear, 
we shall illustrate in detail in an early number. 

Our illustrations of the engine under notice are fully 
dimensioned, but for convenience of reference we subjoin 
a list of the chief particulars, including the weights, ina 
tabular form: 
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Cylinders and Valve Gear: 
Diameter of cylinders 
Stroke of pistons . 
Distance apart of c -ylinder: rs from centre 


to centre ... . 
Maximum travel of v alves 3 
Outside lap a oe ba fa ee 
Inside ,, 9 99 eee 


Lead of valves 
Length of steam ports 
Width 
of exhaust ports 
W "heels "and Axles: 


Diameter of coupled wheels ese ooo 
truck 4 , 
Distance between centres of coupled 
wheels 


Distance between centres of truc k ‘wheels 
Total wheel baze aa ms 


Gauge eee 
Diameter of ‘bearings of couple od axles ... 
Length ,, * ”» 
Diameter ,, pe truck pa 
Length ,, eee 
Sleanater of main crank- -pin beari ings am 
Length 
Diameter of coupling rod be arings 
Length ,, ” ” 

Boiler: 
Maximum internal diameter of barrel... 
Minimum 
Length of firebox inside at bottom 
Width 99 ” 
Height %9 crown above ome at 


centre of length .. 
Material of shell and firebox 
Thickness of dome plates 
», plates of barrel, outeide tne. 
box waist and roof on a ads 





ft. in. 
1 6 
2 0 
6 5 
0 & 
0 1 
nil 
0 OFF 
1 4; 
0 1 
0 3 
6 6 
2 9 
7 9 
6 5 
22 7% 
4 9 
0 8 
0 10} 
0 48 
0 7 
0 4: 
0 4 
0 3} 
0 3} 
4 23 
4 1} 
9 113 
3. 53 
3 i 
steel 
0 05%; 
0 03 


Thickness of plate under dome ... 
», smokebox plates 

»» inside firebox sides... 
ed 


” 


” 


back, 


and crown a 

Thickness of tube plates sa 

Height from top of rail to centre of 
boiler ° 

Height from top “of rail to. top of 
chimney 


Diameter of chimney noe eee eee 
Size of exhaust nozzle , ‘ 
Number of tubes (wrought i iron 201 
Length of tubes between tube plates 
Inside diameter of tubes ... eco ons 
Outside ,, a joo 


Heating surface : Tubes (external) 


Firebox 
Total... 


Area of firegrate .. 

Flue area through "tubes “(disregardi ing 
ferrules) . te ae pan 

Area through chimney iia 

Ratio of — surface to total ‘heating 
surface .. 

— hg flue area through tubes to grate 


Ratio ‘of area s through chimney t ‘to grate 
area a ase 


Pressure of steam per square inch 
Weight empty : On coupled wheels 
» truck - 


Total weight empty 




















| in promoting the enterprise. 
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Weight in working order : lb. 
Ontruck ... os ” 27,400 
‘ Ast pair of coupled whee 1S oss 33,600 
»» 2nd 9 Pe 31,700 
tal... 92,700 


To 
We shall, as we have sai : give further detz ie of this 
engine, and also of the tender, in an early issue. 








NOTES FROM SOUTH AFRICA. 

To THE EDITOR OF ENGINEERING. 
Srr,—To-day is one to be marked with a white stone in 
the annals of the colony, the first sod having been cut at 
Port Alfred, the terminus of the Kowie line for the city of 
Grahamstown, and ultimately to the Orange river and the 
Vaal. Mr. Cooper, C.E., was present, and the proceedings 
went off with éclat under the presidency of the Minister 
of Public Works, who certainly deserves credit for his share 
Only one viaduct occurs on 
the route, but it will be the finest and loftiest in South 

Africa, over a deep krantz or ravine in Albany. 
Powerful steam cranes are now working at Port Alfred, 


| and great changes are anticipated after the concrete train- 
| ing walls have advanced some distance. 


Property is rapidly 
rising, and all is hope and energy, showing the potential 
influenze of a railway. 

Cotton is grown up the valley, and a number of bales 
were shipped by the German last week. Cheap labour 
from Madagascar and India would certainly work marvel- 
lous changes in the way of freights for England ; and there 
are openings for capitalists, as the country can produce 
double annual crops of wheat, and is not liable to drought. 
There are both screw and paddle tugs at the ports. The 
Kaffrarian port of East London is also improving from the 
result of tne concrete sea walls, and the people on the 
Buffalo are sanguine on the subject of seeing vessels 
anchored in that river within a reasonable and measurable 
period. They also discuss the advisability of connecting 
the banks by a permanent bridge instead of a pont. 

At Cyphergat, beyond Queenstown, some fine coalfields 
have been found by boring; and the fuel is said to be fully 
equal to Staveley coal, or to that from Ruabon and 
Wrexham. The extension railway will traverse the district. 

The furore about electric lighting has rather chilled 
gas enterprise, although we see that Mr. Dowson and 
Professor Playfair have redueed the cost of production, 
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and also show a rich fertiliser into the bargain; so we 
may adopt gas engines to drive electro-motors at Queens- 
town, King William, and Panmure. If the experiments 
with Holland’s locomotive at Paterson, New Jersey, 
succeed as anticipated, we may follow suit, for the cost of 
working lines will thus be much reduced. We have the 
details of this novelty, and of the “‘ hydro-motor’’ steam 
vessel. The gun-cotton experiments on the Danube, and 


|ing, but far too much apathy exists upon all economic 
questions, and Duatsch lethargy paralyses progress. The 
plylloxeric congress at Bordeaux may stir the western 
viticulturists, and some skilful gentlemen endeavour to 
diffuse scientific ideas about the treatment of vines and 
grapes. We are now expecting a magnificent crop of fruit 
and cereals, aud the calling of both French, German, 


| Datch, and English steam lines at the Cape, causes some 


the torpedo blasting at Hull, have much interest for us, as | 


we have many bars and wrecks to remove. 
plan seems applicable to our riverine obstructions at the 
Kuysna, Kowie, Baffalo, and Umzimvulu. This latter 
majestic river is the true gateway to the magnificent 
country known as Matatiela, or East Griqualand, which 
reaches from St. John’s to the Drakensberg, and is by 
common consent pronounced to be the granary of South 
Africa. The river 1s deep and navigable for about 15 miles, 
and has timber and copper mines on its banks, besides 
leading into a land which only a year ago was thickly 
peopled with the most industrious, progressive, and civilised 
tribe on the continent; when the air was nightly filled 
with the lowing of cattle and the bleating of sheep, but now 
only skeletons sho-v where they were, and desertion, demo- 
lition, and destruction stare the stranger in the face. 
There is no sham sentiment about the terrible effect of 
war in East Griqualand, for it is nativeless andj kraalless, 
and so presents a grand opportunity for the installation of 
European and Indian emigrants, conjointly with a cheaply 
constructed railway. The Basutos raised grand crops of every 
kind, were al! mounted, and consumed tea, coffee, and sugar 
largely, as wellas English clothesand hardware. In fact, their 
defence shows their quality, but the influence of chiefs and 
witch doctors inflamed them, and they have almost relapsed 
into barbarism. Opinions differ widely about the policy 
of disarmament, but it is certain that the imperial opera- 
tions were marked by signal incapacity, and colonial 
leaders were deliberately obstructed, so that by the com- 
bined machinations of the Cape party and the Exeter Hall 
faction, nothing effective was achieved; whilst the loyal 
Basutos were ruined, as also a large number of farmers 
and traders. Some of the latter transacted business equal 
to 301. per day, and were amassing fortunes. 

Through imbecility and faction, tne British name has 
been covered with ignominy and contempt in the eyes of 
all native races, so that they openly fight in this port, and 
disdain the authorities. Weakness in the field thus brings 
about portentous consequences, which the shortsighted 
Birmingham party declines to contemplate. 

The sensible Basutos would welcome British protection 
andrule, the same as the 250,000 Zulus have done in Natal ; 
but the chiefs overawe them, and they require countenance 
from European settlers. They are well liked by colonial 
troops, and are always described as intelligent, merry, and 
hospitable. The party now in power at the Cape will 
never promote useful measures to reorganise the shattered 
country ; butif a syndicate could be formed to settle it with 
Norwegians, Mennonites, Italians, Scotch, and English, 
magnificent success would be achieved, and the refugee 
Basutos would eagerly return to make the line, build houses 
and fences, herd cattle and sheep, when they would rapidly 
be amalgamated like the Maories, for many are very hand- 
some, and as light as Portuguese and Neapolitans. 

A railway should pay for itself, by opening up the rich 
virgin forests of valuable timber, and mines are known to 
exist. Water is also very abundant, and the fertility, beauty, 
and salubrity are unsurpassed. Not far beyond white 
marble has been found, and a piece just polished at Port 
Elizabeth is said to equal Carrara in quality. 

Cattle and horses could be shipped to colonial ports, 
where meat of all kinds is now exorbitant, along with 
potatoes, butter, and maize, so that we are constantly 
importing food from over sea. All authorities are agreed 
that this is the trae track to the Free State, and a power- 
ful effort should be made to fortify English trade and to 
create a powerful line of defence, on the principles ably 
propounded by Captain Cooper. A study of the map will 
elucidate the theory, and the Celonial Government would 
doubtlessly be happy to give all facilities to a company 
desirous of rendering such grand service to this region 
whilst enriching itself. 

The project is infinitely safer and more attractive than 
Wakefield’s settlement in New Zealand, and all declare the 
country to be unrivalled for grandeur and beauty. Facts 
also testify to its remarkable suitability for every kind of 
stock raising. With a railway, thermal and chalybeate 
springs would be accessible, and the noble and wild 
mountains be visited by hundreds of tourists, artists, and 
prospectors, such as are now setting out from Kimberley, 
after gold, silver, and other treasures of the hills. There 
is nothing to fear from the natives, who are well affected to 
the decent Englishman, but hate knaves and ill-conditioned 
fellows of all kinds. 
latter in Africa, and they deserve extermination like 
vermin. Many 
trouble, and discord and tumult is their proper element. 
Farmers in the midland districts are embarking more and 
more in machinery for irrigation, and by alliance with 
engineering science they will not only be free from anxiety 
but decuple their crops, and be able to indulge in travel ing 
and luxuries. At our racing meeting this week thirty fine 
horses competed and much animation existed. The new 


course is two miles round and will be very good after a few | 


improvements are executed. Nine steamers, grossing 


Major Lauer’s | 





There are unhappily many of the} 


say that they caused the Transvaal | 


20,000 tons, were in the Bay yesterday, and the railways | 


are pressed to their full capacity. More loop lines are 
proposed, so as to link the eastern and western systems, as 
well as opening rich agricultural districts. 


The daily mail to Cape Town now only takes 56 hours, | 
| same way as cargo hatches, they will be fruitful sources of 
| danger. 


and passengers can be booked at through rates. We note 
the report of the American consul at Brussels on the grow- 
ing of eucalypti, and his data should be freely distributed 
in this colony ; for we bave proved that denudations always 


excitement in ‘l'able Bay. The electric light has been 
installed at the Cape Railway terminus, but not in the 
docks, where itis urgently required. The engineer at home 
seems to suffer from embdarras de choix, for we have 
evidence from both English and foreign ports, sach as 
Greenock, Liverpool, Ipswich, Barcelona, &c. 

No further news has reached us concerning gold mining, 
but we have reason to think that rich auriferous regions 
are soon to be declared. Diamonds continue to reward 
the companies working ‘‘ blue stuff’? at Kimberley aud 
Jagersfontein, and a steady stream of material goes up in 
that direction. Kimberley is being rebuilt in stone, and 
promises to be a splendid city in about five years hence. 
More locomotives are being sent up of the contractor’s 
type. Ostriches have fallen heavily in value, and the evils 
of overproduction are declaring themselves. Natal now 
reckons 500 birds, mostly taken overland in troops. Aus- 
tralia continues to import ostriches by the Orient steamers. 
A small herd of Jersey cattle came safely to this port by 
the Mikadi, and the importer has gone back for another 
batch. We also hope that some of our landowners will 


| import Pecheron horses and Charolais cattle from France, 


for fresh blood is all important for invigorating races. 
Our leading men are giving more attention to sheep, and 
aim at the abolition of practices, which are highly detri- 
mental tothe animal and to its fleece. Routine is the 
tyrant of this country, and ignorance is its partner. 
Science is, however, breaking the clouds, and in time all 
will bask in its beneficent effulgence. 
Yours, &c., 
P. FRANCE. 

P.S.—I may add that 250 Chinese from Hong Kong have 
reached the Cape, 225 being for this port. There is also 
fresh advice of gold-bearing reef, discovered not far from 
Kimberley, where traces are already known. 

Algoa Bay, October 21, 1881. 

THE FOUNDERING OF STEAMSHIPS. 

To THE EpIToR OF ENGINEERING. 

S1r,—Your correspondent, M. W. Aisbitt, apparently 
attaches a meaning to the suggestion made by me with 
reference to the strengthening of water-tight bulkheads, 
which was never intended by me, and seems to think my 
object was to reduce scantling. I proposed no such thing, 
but pointed out a means whereby additional strength could 
be obtained with but little alteration of present arrange- 
ments, and said finally that the Registries might possibly 
sanction a reduction in scantling. 

The main features of the arrangement would be if carried 


out: 

1. A bulkhead certainly stronger than those now fitted, 
and stronger thanif stiffened with bulbs as proposed. 

2. Anaccessible space between the lining and bulkhead, 
the space between those at present fitted is not accessible. 

3. An efficient casing, the present ones being simply 
receptacles for coal dust and refuse generally, and con- 
ductors of grain and dust to the pump suctions. 

I think the above are substantial advantages, and submit 
that any objection to the plan as affording harbour for 
dirt must apply with much greater force to the system 
now in use. However, it is satisfactory that all your 
correspondents appear to agree as to the want of strength 
in these structures ; I willingly leave the remedy to abler 
hands. 

If not trespassing too much on your space, will you 
permit me a word or two with reference to pumping power 
efficiency? Ships’ bilge pumps I take it are required for 
two purposes, amongst others, viz, to clear the ship of 
water shipped over all or taken in through leakage in bull 
in bad weather, and to clear the ship of water in case of 
collision or grounding 

With regard to the first I think it should be practicable 
to do this in a steamship, where steam pumps can be kept 
constantly going. The great difficulty appears to be their 
choking ; this perhaps cannot be wholly prevented, but one 
of the causes that lead to this, viz., defective casings on 
bulkheads, certainly can be prevented (and that it is a cause 
I can speak from experience), wood casings fitted round 





pipes and rods that allow grain and dust to run straight to 
the pump suctions, and when this is assisted by the strain- 
ing and vibration that takes place in a gale of wind, it is 
not difficult to see how in many cases the pumps soon 
become choked. 

Another frequent cause of pump choking is the washing 
of stokehole plates out of place, thus allowing all the ashes, 
coals, &c., in the stokehole to get at once to the bilges. If 
these plates could be locked together in any simple way, still 
of course being portable, it would be a great improvement. 
This washing up of stokehole plates is. [ believe, generally 
the result of a sea breaking through the engine or boiler 
skylight at a time when there is perhaps already as much 
water in the bilges as can be dealt with. 

Lloyd’s fully recognise the importance of efficient engine 
and boiler hatches in their requirement that they must be 
properly framed of iron, and carried well above the weather 
deck ; but the top is still a weak part, and as usually fitted 
is difficult to make secure from the sea. The engine 
skylight has, I believe, tarpaulin fitted, but so far as I 
have seen there seems little provision for the security of 
boiler hatches ; until these parts can be dealt with in the 


1 gather from the statement of one of your correspondents 
that centrifugal pumps can be obtained that will not choke, 


creates drought. Attention is bzing directed to tree plant- | and will lift enormous quantities of water; I am not able 
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to judge of this, but if so, it is simply amazing that 


superintending engineers are not able to get them intro. 
duced more generally as bilge pumps. ‘The hand deck 
pumps as fitted are, I believe, perfectly useless, through 
not having sufficient leverage in the brakes ; however, as 
these pumps are now generally worked from the steam 
winches, it is perhaps not of so mach consequence ; but 
steam winch pipes are very apt to get damaged in bad 
weather, and then deck pumps fitted with such levers ag 
would enable a large number of men to work them would 
be valu vble additions. 

The relying too mach on pumps in case of collision is 
perhaps not advicable, the damage is very frequently so 
great that no pumps could cope with it, and there seems to 
be no standard of efficiency for pumping power in such cases. 
It seems reason ible, however, that the captain of a steamer 
should be supplied with pumps sufficient to keep the ship 
afloat in bad weather, such as may be expected in a winter 
voyage ; and it is somewhat of a satire on our improve. 
ments in ship»uilding that we still have continually to 
resort to the very primitive operation of baling to accom- 
plish this. Apologising for the length of this Tetter, 

I am, Sir, yours faithfully, 

Hull, November 29, 1881. F. 8. 





ELECTRICAL EXHIBITS AT THE 
CRYSTAL PALACE. 
To THe EpiToR OF ENGINEERING. 

Sr1r,—In your issue of the 25th instant you insert under 
this heading a letter from Mr. Berly, which I think is cal- 
culated to cause gratuitous uneasiness to foreign exhibi- 
tors, and shows that he does not fully appreciate the object 
of the “‘ special law’’ passed by the French Government. 

According to French law, the fact of importing any 
patented article, except by special permission of the Minister 
of Commerce, invalidates the French patent, hence the neces- 
sity of obtaining such a permission, or a special general 
dispensation for the purposes of an exhibition. This does 
not exist in England, and the objection to importin 
patented articles could only come from parties who had 
acquired the sole right of manufacture, sale, or use of them 
in this country. Seeing, however, that exhibiting them 
must be advantageous to the English licensees or owners 
of the patents, it is not likely that permission would ever 
be refused. 

I am, Sir, your obedient servant, 

London, Nov. 29, 1881. Henry CHAPMAN. 


LITHARGE BATTERIES. 
To THE EDITOR OF ENGINEERING. 

Si1r,—Referring to a statement in an article of your last 
number, that ‘‘the employment of litharge as a battery 
material deserves to be noted,’’ may I mention that exactly 
ten years ago | described in the Chemical News for Novem- 
ber 17, 1872, page 231, careful experimental determinations 
of a litharge or massicot cell (Pb O, N H, Cl, Zn) and other 
elements since frequently reinvented. 

Yours truly, 
WALTER H. Corrin, F.C.S., A.S.T.E. 
Janior Athenwum Club, Piccadilly, Nov. 28, 1881. 


PATENT LAWS. 
To THe Epiror or ENGINEERING. 
S1r,—Kindly note that in my letter dated November 8, 
1881, and published in your last issue, the word ‘‘ not’’ 
has been apparently omitted in the twenty-first line, which 
should read thus, ‘‘the infringement was not denied, but 
the validity of my patent was attacked,”’ 
Yours faithfully, 
Cuas. R. Simey. 
Sunderland, November 29, 1881. 








NOTES FROM SOUTH YORKSHIRE, 
SHEFFIELD, Wednesday. 
Railway Reform.—Mr. Atkinson, accountant, Brad- 
ford, has secured a large number of signatures, represent- 
ing the principal firms in the town and district, to his 
memorial to the railway companies of the three kingdoms, 
in favour of a weekly season ticket, or the hire of a truck 
by the week, covering any single railway system, or 
an area comprised within 200 miles all round, from the 
time of issue, including breaking journey, all payments to 
be made in railway stamps, and every payment to be 
acknowledged from the audit office, a ro account bein 
opened, and its earnings being gauged each year. Estimate 
hire of trucks 200,000 at 4/. per week; estimated weekly 
tickets 400, at 11. per week. 


Barnsley and the Eleciric Light—Arrangements have 
been made for an experimental trial, by the Barnsley 
Corporation, of lighting the town with the electric light, 
commencing this evening. There are to be eight public, 
and as many private lights exhibited. 


Water Leakage at Cleckheaton.—The result of testing 
the first mile of pipes, after leaving the meter-house at 
Oakenshaw, shows a leakage of 10,800 gallons per day, 
which, at the present cost to the Board of 9d. per 1000 
gullons, is equal to annual loss of 147/. 16s. 6d. The 
leakage is supposed to be traceable to subsidation of the 
ground. The inspection is proceeding rapidly. 

Miners’ Wages in Yorkshire.—A meeting of the miners’ 
employed at the various collieries around Barnsley has been 
held in the Corn Exchange, to consider the advisability of 
asking for an advance of wages. A resolution as under 
has been arrived at—‘‘ That in the opinion of this meeting, 
seeing the coal trade has greatly improved, and prices of 
coal have been raised, we, the miners, who in the past have 
submitted to great reductions in our wages, should now ask 
our employers for an advance proportionate to the improve- 
ment in trade and the prices charged for coal. 
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NOTICE TO AMERICAN SUBSCRIBERS. 

We beg to announce that we have appointed Mr, Lenox 
Smith, 46, Pine-street, New York, the sole agent for ENGINEER- 
«NG in the United States, and all subscriptions for the United 
States will in future be payable to him. Mr. Lenox Smith is 
also prepared to receive advertisements for ENGINEERING, and 
will afford full information as to terms, &c., on application. 
The annual subscription for ENGINEKRING delivered post free in 


the United States is 10 dols. U.S. currency payable in advance, 








The Publisher begs to state that he is able to supply one or two 
sets of ENGINEERING complete from the commencement. 








The Publisher desires to draw the attention of Manufacturers and 
Purchasers to the advantages offered by the INFORMATION AND 
INQUIRY ROOM now established at the new offices of this Journal. In 
this room are kept for the benefit of visitors, fles of the principal English 
and foreign technical journa/s, and the circulars and catalogues of the 
leading manufacturers in the Engineering Trades, either for reference or 
distribution, A classified arrangement of the various advertisements 
which appear either continuous/y or from time to time in ENGINEERING 
will also be available for reference, Manufacturers are invited to con- 
tribute their catalogues and circulars, which will be indexed and placed 
under the care of an attendant, 








NOTICES OF MEETINGS 

THE INSTITUTION OF CIVIL ENGINEERS.— Ordinary meeting, 
Tuesday, December 6th,at 8 p.m, Paper to be read and discussed : 
“The Conservancy of Rivers; the Fen District of England,” by 
William Herry Wheeler, M, Inst. C.E. 

SuCclEry OF ENGINEERS. — On Monday, the 5th of December next, 
&@ paper will be read on the “Arrangement, Construction, and 
Machinery of Breweries.” by Mr. W. Barns Kinsey. 
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MILITARY ENGINEERS IN INDIA. 

Tue public at large, and those of our readers 
who have perused our previous articles on this 
subject, should feel deeply indebted to his Grace 
the Duke of Argyll, and Lord Belper, for calling 
attention to it at a time when it is known that the 
reorganisation of the department is under the 


consideration of the Secretary of State for India. 
There can be no doubt both from the remarks of 
his grace, and a careful perusal of Colonel Sir A. 
Clarke’s minute on the subject of reorganisation, 
that a state of things exists in India calling for 
mmediate public attention, and this is tacitly 








admitted to be the case by Lord Hartington in his 
reply to Mr. Carbutt in the House of Commons on 
the 11th of July last, for there must be something 
radically wrong when noblemen and gentlemen 
occupying important official and public positions 
tell us that ‘the Indian Government were annually 
losing hundreds of thousands of pounds on bad 
engineering,” “and that the ratio of the cost of 
establishment to expenditure on actual works was 
excessive.” 

A very careful examination of the whole ques- 
tion has led us to the conclusion, that there is some 
fundamental defect in the Indian Public Works 
Department ; and a very cursory examination, in 
our humble opinion, is amply sufficient to point 
out where it exists. 

For the proper carrying out of large public works 
of national importance, men are required who have 
made the subject the study of their lives, and 
whose experience has been gained by the actual 
and practical carrying out of works of their own 
design, and under their own immediate control and 
supervision ; but above all they must be men who 
not only have their hearts in their work, but 
whose reputation and position in the world 
depend upon their success in their own proper 
professional avocations; by this we do not mean 
merely the success of obtaining a competent 
salary of so much per annum, but the far higher 
reward which springs from a consciousness of good 
work well done, and publicly acknowledged. 

As Sir A. Clarke remarks in his fourteenth para- 
graph, “ The amount of mischief which an engineer 
who is incompetent from any cause whatever can 
effect is almost beyond calculation, and it is cheap 
to pay anything to get rid of such men. Their 
mistakes are irremediable. The money has been 
spent on bad or useless work and cannot be un- 
spent.” 

The public works of India are no child’s play 
or a thing the carrying out of which can be taken 
up and again laid aside after a few years, in the 
intervals of the more serious prosecution of some 
other more honoured or esteemed profession ; at 
present they involve the receipt and expenditure 
of some twenty-four millions of public money 
every year, and when we remember that not only 
the welfare of future generations depends on their 
success, but the actual stability of the Indian 
finances rests on their proper execution, we feel 
that every one must admit the necessity of the 
most careful organisation of the department to 
which they are entrusted. 

It might have been reasonable and economical in 
the earlier days of the Public Works Department 
in India, when all that was required was the con- 
struction of a few barracks, forts, and roads, to 
entrust their management and control exclusively 
to military men, as noticed by Sir A. Clarke ; but 
as larger works of a more exclusively civil character 
now form the great bulk of the work to be done, it 
would be a suicidal policy to leave their execution 
and control in the same hands ; and this the Govern- 
ment of India have partly acknowledged by em- 
ploying from time to time numbers of civil engineers 
to carry out work which fell within their own 
immediate province, until they now form the 
majority of the department. 

But while so far acknowledging the necessity for 
civil engineers, Government has made the mistake 
of continuing to centre the control and manage- 
ment of the department in all its highest offices, 
both in India and at home, almost exclusively in 
the hands of a comparatively small body of favoured 
military men. 

We have recently reviewed (see our articles of 
the 4th and 11th ult.), on the authority of Govern- 
ment itself, and as judged by their brother officers, 
what the value of these military men, whether 
belonging to the staff corps or the Royal Engineers, 
actually is when employed upon their own proper 
military engineering work, and we feel confident 
that no Government can long continue to entrust 
to such hands the exclusive control of all the public 
works of India, both civil and military. 

We are not among those who would altogether 
exclude military officers from employment on 
civil works, for Government must at all times be 
free to obtain what men it pleases to discharge its 
duties; but if military engineers are to be so 
employed in the future it should in all cases be 
under exactly the same circumstances as civil 
engineers. On joining the Public Works Depart- 
ment if with the intention of remaining in it, and 
when their so joining is not a temporary measure 





merely, they should give up their military pay and 
promotion and be allowed no claim to return to 
military duty should they fail in civil employ, 
otherwise the public and the State have no guarantee 
that they will be charged with the due responsibility 
attached to their new duties, the absence of which 
forms so lamentable a feature in the cases of the 
officers at Saugor and Allahabad, and by which 
alone can be prevented the public scandal of seeing 
men who have been dismissed from the department 
by Government for incompetence, again appointed 
over the heads of many good civilians of expe- 
rience. 

This is no new idea, or one which should be re- 
pugnaut to the best class of military men, for the 
great Duke of Wellington lays down the rule® for 
an officer in India that may be employed on civil 
duties “he should be struck off the strength of his 
regiment, and that from that period he should 
receive no regimental pay, and an officer should be 
promoted in his stead.” 

Instead of trying to attract to its service by just 
and equitable rules, and the bestowal of suitable 
rewards, the best men that can be obtained either 
within the department itself or in the country at 
large, what do we find hitherto to have been the 
practice of the Government of India ? 

That all the superior posts in India are almost 
exclusively filled by Royal Engineers ; that besides 
the pay which a Royal Engineer draws as a 
member of the department, he receives his military 
pay as well ; his pension rules are much better than 
those of civil engineers, and he receives it in 
pounds sterling. On the other hand the civil 
engineer, as regards retirement! and pension, is 
placed under rules originally framed for a subordi- 
nate native civil service, and which Sir A. Clarke 
says, are “ wholly inadequate to meet the case,” and 
pensions being paid in rupees, nominally of the 
value of 2s. only yield 1s. 8d. in consequence of the 
rate of exchange. 

These glaring and unjust inequalities have long 
engaged the attention of both the Secretary of 
State and the Government of India, and have 
been acknowledged and promises held out that they 
would be abolished; for instance the Duke of 
Argyll says in his letter No. 119, paragraph 3, to 
the Governor-General of India, dated 30th of 
November, 1869: “It cannot fail to conduce to 
better harmony between the military and civil 
branches of the establishment if whatever advan- 
tages are accorded to the members of one, on first 
entry, should be obtained by both.” 

And again in paragraph 4, his grace says, “and 
I would further wish you to consider whether there 
ought not to be only one scale of salaries and 
allowances for all members of the service, both 
civil and military.” 

In the reply from the Governor-General to the 
Duke of Argyll, No. 43, paragraph 16, dated March 
28, 1870, Lord Mayo says, ‘‘We may remark that 
we have already recommended the equalisation of 
the pay of the military and civil branches of the 
department.” ... “On this point we only add 
that we shall be glad to see some plan adopted by 
which the furlough allowances of civil engineers 
shall be equalised with those of military officers in 
the Public Works Department, and so far as prac- 
ticable, their advantages of pension also. In circular 
No. 84, dated Simla, October 6, 1869, the Govern- 
ment of India say that it “has lately had before it 
proposals, which it is hoped will take early effect, 
for improving their (the civil engineers’) position 
generally, and placing them, in respect to their 
emoluments, on precisely the same footing as all 
other officers employed on the same duties. And 
yet notwithstanding these repeated declarations of 
Government, so strong are the military men at head- 
quarters, both in India and at home, that as yet 
little has teen done to carry them into practice. 

What is actually required, in our opinion, to place 
the department on a basis which will allow of the 
best men, whether civil or military, being brought 
forward, and encouraged in the service of Govern- 
ment, is a perfectly just and equitable reorganisa- 
tion which would abolish all class predjudice, with- 
out in any way dealing injuriouslywith any man ; 
the necessary requirements may be summed up as 
follows : 

1. Perfect equality of pay between all officers of 
the same grades in the department, be they civil or 
military men. 





* See Sydney Owen’s| selections from the despatches, 
memorandums, and other papers relating to India of Field- 


Marshal the Duke of Wellington, K.G. 





































































































556 





ENGINEERING. 








[Dec. 2, 1881. 








2. All promotion in all the grades or classes in 
the department, from the lowest to the very 
highest (if made either by seniority or by selection), 
to be made regularly in proportion to the total 
number of military and civil men respectively ; for 
instance, if three-fourths of the total strength of 
the department are civil engineers and one-fourth 
Royal Engineers, then of every four vacancies 
which occur, three should be filled from among 
the civilians and one from among the military 
men. 

3. As all civil engineers who are now, and have 
been for some years past, sent to India, are under 
covenants or agreements with the Secretary of 
State, they should be treated as regards pension in 
every way like the other covenanted civil servants 
of Government, and thus the desirable end would 
be arrived at to which Sir A. Clarke points in the 
67th paragraph of his minute. 

4. Cooper’s Hill College having failed both 
financially and practically,a return should be made 
to an improved system of open competition, ona 
basis which we feel confident could be arranged by 
the Secretary of State should he be pleased to call 
to his assistance the Councils of the Institution of 
Civil Engineers, and of the various engineering 
colleges of London, Manchester, Edinburgh, 
Glasgow, Dublin, &c. 

5. To assist the Secretary of State in public 
works matters at the India Office, to render his 
Council as representative of the service in India as 
possible, and to guard against the preponderance of 
one class over another, he should call to his assist- 
ance one or two civil engineers of tried experience 
who have retired from service in the Public Works 
Department. 

A prize to be aimed at would thus be afforded 
which would do much in itself to raise the whole 
tone of the department, and guard the Secretary of 
State from those errors which we have pointed out 
in our former articles; for we cannot but think that 
had he been properly advised his Grace the Duke 
of Argyll would never have made the statements 
which fell from him in the House of Lords. 

As promised by Lord Hartington, this subject of 
the reorganisation of the department will be 
brought before Parliament next session ; and we 
venture to hope that the public, the Institution of 
Civil Engineers, and the heads of the various 
engineering colleges, will see that it is thoroughly 
inquired into, and that impartial justice is meted 
out to those who may be found to deserve censure. 
Unfortunately the civil engineers in the India ser- 
vice are prevented by an unjust order of Govern- 
ment, from exercising their rights as Englishmen 
by petitioning the House of Commons; but we 
feel sure that this disability will not prevent their 
cause, with its glaring instances of injustice and 
favouritism, from being espoused by some men of 
spirit and integrity who care more for the justice 
of our rule in India, than for a military clique, 
however powerful. 








THE SOCIETY OF ARTS’ PATENT BILL. 

Ir is to be hoped there will be a good attendance 
this evening at the meeting to be held in the hall 
of the Society of Arts, John-street, Adelphi, at 
eight o'clock, to discuss the Patent Bill submitted 
by the Council. As stated last week, non-members 
will be admitted on application to Mr. Trueman 
Wood, the secretary, and no doubt it is intended 
that all who may desire to speak shall be heard. 
In expressing the hope that there may be a good 
attendance, we are influenced by the conviction that 
if only there be present a due proportion of free 
and independent men familiar with the subject and 
prepared to speak up, the result will be to convince 
even the authors of the Bill that nothing is to be 
gained by attempting to press that ill-considered 
production upon the Legislature. 

Our views on most branches of this important 
subject must be well known to our readers. Last 
week we sketched in outline the chief heads of a 
Patent Law calculated to give general satisfaction, 
and in earlier articles we have dealt with various 
branches of the matter in more or less detail. But 
the subject is a large one that cannot be disposed 
of in a few short articles. Indeed, as to some 
points it may truly be said, that a series of articles 
upon each of them would not be more than their 
importance would justify. However, although we 
may probably take occasion hereafter to consider 
separately, from time to time, some of the more 


prominent branches of the question, it must on 
the present occasion suffice to deal summarily, for 
the guidance of those concerned, with some pro- 
visions of the Bill under notice. 

It has been our duty, for the public good, to raise 
many objections, and whilst there is yet time, we 
would express our earnest desire that all of them 
may at least receive attentive and impartial con- 
sideration. We urge this the more forcibly, 
because we know there exists wide-spread mis- 
apprehension not only as to the probable operation 
in practice of such a measure as the Society of 
Arts’ Committee has put forth, but also as to the 
actual working of existing laws in various coun- 
tries. There are some points we have fréquently 
considered, but which are so highly important that 
even constant repetition may be regarded as justi- 
fiable on the score of public expediency. Some 
persons apparently never tire of praising up the 
United States Patent Law and practice. We 
unhesitatingly condemn it in several material re- 
spects. The system of issuing a patent that is to 
last many years for a small sum, all payable before 
issue of the patent, is open to very serious objec- 
tions. The system of preliminary examination as to 
novelty, &c., is, as carried out in the United States, 
unsatisfactory,—because every patent goes forth 
with a sort of official sanction that is calculated to 
mislead. The uninitiated imagine that the patent 
must be valid, because it has been granted after full 
investigation by officials armed with the power 
to refuse a patent where they think the invention 
is wanting in novelty, or that the specification is 
not sufficient, or is not satisfactory. In other words, 
seeing that in many cases the power of refusal is 
exercised ; the inference isdrawn—most erroneously 
—that when a patent is granted, it must be all 
right. The actual fact, often before stated by us, 
is that notwithstanding all the elaborate provisions 
for examinations and appeals and so forth, and 
notwithstanding the power enjoyed by the officials 
of refusing patents, many patents actually granted 
in the United States are afterwards upset. There- 
fore we denounce the system that obtains there as 
one that imparts false colouring to invalid patents, 
and works gross injustice to some inventors, who 
are made to suffer through ignorance and misappre- 
hension of examiners. But equally do we condemn 
the present Patent Law and practice of our own 
country, under which a given invention may be 
frequently repatented by different persons, without 
so much as a hint from any official source as to the 
existence of a prior specification for something of 
the same sort. Hcre then we have two extremes— 
in one case patents that ought to be granted are 
sometimes arbitrarily refused, whilst patents that 
ought to be refused are granted, and go forth under 
false and misleading colours ; in the other case the 
inventor's money is taken and is kept, and whilst he 
is left utterly in the dark, he receives a patent 
sometimes not worth the parchment it is printed 
upon. Now, it isa very noticeable feature of the 
Bill before us, that whilst it would create a very 
costly official bureau, it would leave undone just 
the one ,thing that, of all others, would be most 
useful to the public and to the inventor. It fre- 
quently happens, as above stated, that an invention 
is included in several distinct patents. But, in a not 
inconsiderable number of instances, the first patentee 
shows an arrangement that is perhaps crude ; the 
second shows another arrangement, but in ignorance 
of the earlier patent, he so words his specification 
that not only does it claim too much, but also it 
does so in such a way that he cannot, bya dis- 
claimer, remedy the fault ; whereas it may well be 
that, had he known of the earlier patent in time, he 
might have so framed his specification as to have 
secured to himself some valuable characteristic of 
his own arrangement, not contained in that of the 
preceding patentee. Then a third inventor, igno- 
rant of the two previous patents, may come forth 
with a still better arrangement, and lose entirely 
the benefit of it, by shaping his claims so as to lay 
stress, not on that which in his plan constitutes a 
step in advance, but on that which is already to be 
found in the prior specifications. Possibly what 
we have just said may, to some minds, suggest such 
a very exceptional state of things as not to justify 
the adoption of an examination system such as we 
recommend. But let not any reader dismiss this 
branch of the subject too hastily, merely because, 
in his individual experience, he has not met with 
such a case as above pictured. Such cases do arise, 
and in a quite sufficient number of instances to call 





urgently fora remedy. 
Now, if we are to have a number of highly-paid 





officials, they ought at least to earn their salaries 
by doing work calculated to prove most beneficial 
to the greatest number. There is ample work to be 
done before we need be driven to dispensing with 
Her Majesty's courts of justice in order to find 
employment for patent commissioners and exa- 
miners. For a time at least, they could be well 
employed in the preparation of icllmmnie, indices, 
and so forth, and in giving to every applicant for 
a patent the benefit of a search. The examiners 
charged with the examination of each particular 
class of inventions would soon become to a certain 
extent, familiar with what had been done in that 
particular line ; and although they would doubt- 
less make many mistakes, yet there is no more rea- 
son for therefore relieving them of such duties, 
than there would be in altogether abolishing the 
courts of first instance because erroneous judgments 
are frequently given. The net result of the 
labours of the examiners, in the direction we 
have indicated, would be to give many intending 
patentees timely information of the most useful kind, 
thus in some cases enabling inventors, by proper 
limitation of their claims, to obtain valid instead of 
invalid patents; and in other cases, by showing that 
the ground had been completely covered, demon- 
strating the futility of proceeding further. Where, 
however, the applicant desired to proceed—which, 
of course, he should do at his own risk—he ought to 
be allowed so to do, and should not be hampered by 
any endorsement on his patent or on his specifica 
tion, or by the publication of any report of any 
official bearing on the subject. If the Patent 
Office authorities considered it needful, to prevent 
misapprehension as to the extent of the applicant’s 
invention, he should be compelled to mention in 
his specification any prior invention bearing closely 
upon his or upon some part of it, always supposing 
a prior invention to be described fully in some 
publication not more than twenty-tive years old. 
As respects this limitation as to time, we shall 
have more to say when we come to consider one of 
the proposals in the Society of Arts’ Bill. The 
kind of reference, the insertion of which we con- 
sider it would be in some cases reasonable to insist 
upon, is nothing more or less than patentees now 
frequently insert in their specifications for their 
own protection; and a patentee who inserted such 
a reference would not be prejudiced thereby, 
because there would be nothing to show he had 
not himself elected to allude to the earlier deserip- 
tion for his own convenience and safety. Those 
who may desire to clearly realise how such an 
examination system as above referred to would 
work, will find this subject fully considered in our 
recent article on examination of applications for 
patents. 

It is important the duties of the Commissioners 
and examiners should be clearly defined, as it would 
be very undesirable to have frequent changes of 
practice such as occur in the United States, and in 
a minor degree even with our own trade marks 
rules. Only lately, for example, the trade mark 
authorities on having a sketch of a mark submitted 
to them would for a nominal fee make a search 
and inform the applicant as to the result, but now 
they seem to have tired of this sort of thing, so 
they have limited such investigations to marks 
submitted by persons resident out of London. 
This is an example of the sort of thing that may 
be expected to arise where too much is left to be 
settled by rules. However, let us proceed to con- 
sider what would be the duties of the Patent Com- 
missioners and examiners proposed in the Bill under 
notice. As we look through the latter half of the 
Bill, after noticing that provision is made for the 
remuneration of the Commissioners and examiners, 
we ultimately get to Clause 51, which provides 
that the Commissioners may at any time after the 
passing of the Act, and from time to time (subject 
to the provisions of the Act) make, vary, and 
rescind general rules for the management of the 
Patent Office and the business of the Commissioners. 
Amongst the things for which the Commissioners 
may provide, if they like, is the opening to public 
inspection and the publication and sale of copies of 
reports and other papers; the making, printing, 
and publishing of indexes to and abridgments of 
specifications and so forth, but regard being had to 
the many things that might advantageously be 
done under the present law, but which are not 
done and never have been, although the law has 
been in existence some twenty-nine years, it may 
well be asked whether the public has not a right to 
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demand something more than permissive enact- 
ments that would leave them practically at the 
mercy of the Commissioners, not only as regards 
those things which it is desirable should be done, 
but also as regards those things (notably publica- 
tion of adverse reports of examiners) which it is 
advisable should not be allowed. 

Returning to the earlier portions of the Bill, we 
find it is provided that notice of an application for 
a patent, but not of the contents of the provisional 
specification, shall be published by the Com- 
missioners ; and that on the grant or refusal of a 
patent or on failure to prefer a request for sealing 
within the time allowed, the provisional specification 
is to be destroyed in the Patent Office, and until it is 
so destroyed its contents are to be kept secret. This 
proposal has our cordial support in so far as regards 
those cases where the application is not proceeded 
with. The publication of abandoned provisional 
specifications is often embarrassing, and we have 
yet to learn that it is beneficial. Seldom is the 
description in a provisional specification sufficient 
to actually upset a subsequent patent, but it may 
be used as a lever to extort terms from a subse- 
quent patentee, and also as a means of increasing a 
patentee’s difficulties in sustaining his patent in a 
court of law. 

The application and its accompanying documents 
are to be referred by the Commissioners to an 
examiner, who is to report whether the invention is 
subject-matter for a patent, and whether the title 
sufficiently indicates its nature, and whether the pro- 
visional specification is in accordance with the title. 
Assuming the Bill to pass in its entirety, no examiner 
will ever have difficulty in reporting that an 
invention was subject-matter for a patent, because 
according to the definitions proposed it would be 
very difficult to conceive anything in the world that 
might not be subject-matter for a patent. It is 
literally true—absurd though it may seem—that if 
an examiner had before him an application for a 
patent for moving a chair from one side of a room 
to another by carrying it in the ordinary way, he 
would not, according to the definition laid down in 
the Bill, be justified in reporting that the provisional 
specification described something that was not 
subject-matter for a patent. We thus see how 
utterly worthless and misleading would be the con- 
templated duties, under this head, of the exami- 
ners. Then as to whether the title sufficiently 
indicated the nature of the invention, and as 
to whether the provisional specification was in 
accordance with the title, it will readily occur to 
those experienced in patent matters that these are 
points on which wide differences of opinion might 
in many cases be reasonably entertained, and 
that it would be most unjust and impolitic to 
force upon the patentee the use of words 
which he and his advisers—persons probably 
at least as competent to judge of the matter 
as the examiners or Commissioners—might not 
regard as best calculated to secure the invention. 
Yet it is provided that the dicta of the Patent 
Office authorities shall be arbitrarily enforced. If 
the examiner reports against the title or provi- 
sional specification or either of them, and his report 
is not appealed ayainst, or is affirmed on appeal 
(i.¢., by any one of the three Commissioners, however 
incompetent to deal with the particular subject, or 
even by an examiner acting temporarily as a Com- 
missioner), the application is not to be further 
proceeded with unless the applicant within the 
prescribed time alters the title or provisional spe- 
cification to suit his official dictators. If the exa- 
miner reports that the invention is not subject 
matter for a patent, the application may, notwith- 
standing that his report may be affirmed on 
appeal, be proceeded with, but in that event 
every copy of the patent, if granted, and every 
office copy of the specification, is to bear on it 
a short statement of the report of the examiner. 
Perhaps, unless some unexpected rules cropped 
up, there might be nothing much to fear from 
this, provided the definitions of subject-matter 
remained as proposed in the Bill; but that 
being most unlikely, it follows that this provision 
for endorsement of adverse reports might well 
become a very dangerous thing. And be it noted 
there is seemingly nothing whatever in the Bill 
to insure that the person who hears an appeal 
may not be less qualified to deal with the par- 
ticular matter than the examiner, from whose 
opinion the appeal has been taken. Perhaps we 
shall be told that of course all that would be pro- 
vided for by the rules, but our advice to those who 











might be invited to accept this assurance would 
be like the advice of Punch to those about to 
marry—* Don’t.” If we are to have a change in 
Patent Law and practice, let us clearly understand 
beforehand what it is to be, and how it is to work, 
that we may be quite certain it shall not be a leap 
from the frying-pan into the fire. But to proceed 
—before the patent is granted, a complete speci- 
fication is to be lodged at the Patent Office, and the 
Commissioners are then again to refer the case to 
an examiner, who is to report his opinion whether 
the complete specification 1s in accordance with the 
title and provisional specification, and whether the 
claim of the applicant is defined with sufficient 
clearness. These are matters on which opinions 
may well differ, and they are such as should be left 
for the courts to decide. But according to the 
Bill, should the examiner require alterations, the 
applicant must make them, or must appeal to 
the Commissioners (again to any one of the 
three, however incompetent, or to an examiner 
temporarily acting as Commissioner), or if the 
applicant do not appeal, or if the report of the 
examiner be affirmed on appeal, every copy of 
the patent if granted, and every office copy of the 
specification, is to bear on it a short statement of 
the report of the examiner. It would seem that 
publication of the complete specification before 
grant of the patent is contemplated. No better 
means could be devised to facilitate fraudulent 
opposition. However, let us now assume a patent 
to be granted and infringed. An action or other 
proceeding for infringement, is not, after the 
commencement of the Act, to be commenced in 
any of Her Majesty’s courts in England, but a 
patentee may complain of any infringement of his 
patent to the Commissioners. The complaint is 
to be heard and determined by the Commissioner 


(other than the legal commissioner) who is 
better acquainted with the subject-matter of 


the complaint, assisted by a legal assessor to be 
appointed for the purpose by the Commissioners. 
Now, if, when the patentee applied for his 
patent, he was met by an adverse report of an 
examiner, and from him appealed to the Com- 
missioner now to sit as judge, and if that Com- 
missioner affirmed the examiner’s report, what 
would be the position of the patentee now bringing 
before the Commissioner who originally decided 
against him, his patent bearing on it a statement 
of the adverse report of the examiner? Yet this 
would seem to be the unavoidable position, unless 
the appeal from the examiner was to a Commis- 
sioner not best acquainted with the subject-matter. 
Again, in the case of an alleged infringement, an 
appeal is to lie from the decision of the one Com- 
missioner with legal assessor, to the three Commis- 
sioners, who are to hear the complaint de novo, and 
whose decision is to be final. To begin with, a legal 
contemporary has professed inability to guess what 
may be the precise meaning intended to be attached 
to the phrase “de novo.” It seems doubtful 
whether it is meant the witnesses are all to be 
heard over again, and, indeed, as that contemporary 
truly observes, the Bill fairly bristles with indefi- 
nite phrases of this kind. Then as to the probable 
operation of the provisions respecting cases of 
infringement, above referred to, we think they are 
well summarised in a recent letter to our contem- 
porary ature. The writer says: 

“ Suppose the patent to be for a mechanical 
invention, and that we have three Commissioners, 
A., B., C., of whom A. is an engineer, B. is a chemist, 
C. is a lawyer. 

“A. hearsthe case and gives his judgment ; B. 
knows nothing of mechanics, and reviews A.’s judg- 
ment with the advantage of having A. at his side 
to keep him in the right path according to A.’s 
views, while C. acts as a sort of legal adviser, it 
being part of the scheme that there shall be no 
models, without which it can scarcely be hoped that 
B. and C. will ever get so far asto understand the 
invention.” Indeed, a consideration of the Bill 
appears to have forced the author of this letter to 
the conclusion that one of its main objects appears 
to be to raise experts to the dignity and duties of 
the judicial bench, and he remarks that it is some- 
thing quite new in the legal history of this country 
to make a man a judge because he has been fre- 
quently examined in court as a witness, and has 
shown considerable skill in baffling a hostile coun- 
sel. But surely it cannot be from such a class of 
men the promoters of the Bill would have Commis- 
sioners selected. To a conscientious mind there 
must be something very startling in the proposition 





that a man may show considerable skill in baffling 
a hostile counsel whilst under solemn oath to tell 
the truth, the whole truth, and nothing but the 
truth. The proposition seems almost to suggest 
advocacy rather’ than mere evidence, and points to 
a practice not to be expected at the hands of distin- 
guished scientific men, or such as would be likely 
to give confidence to the public in any such highly 
responsible post as that of Commissioner of Patents. 
Even assuming the proposed Commissioners to be 
men of the highest standing, it would be most unsafe 
to entrust them with the proposed extensive powers. 
Perhaps no man living has had more experience in 
Patent Law cases than Mr. Justice Grove, who, as 
we need scarcely add, is a man of high scientific 
attainments. Now, when giving evidence before 
the last Select Committee, he stated that the more 
scientific the mind of a judge, the less likely he is 
to think that an alleged invention is an invention. 
This should be taken well to heart by all who may 
feel tempted to back up the sweeping proposals of the 
Society of Arts’ Committee. The suggestion that 
such a measure as this would either reduce the 
cost attending proceedings for infringement, or 
give greater satisfaction than the present system, 
must not be entertained for a moment. If it be 
desired to provide a more economical mode of try- 
ing patent cases, let there be provision that where a 
patentee, or an owner of a patent, and an alleged 
infringer are both willing to submit the matters in 
dispute between them to one of the Commissioners 
of Patents, the case may be so submitted accordingly, 
and that then his decision on all points, as between 
the parties to the proceedings, shall be final and bind- 
ing, and there shall be no appeal. Also let there be 
provided some strict and reasonable limit as to the 
number of scientific witnesses and the number of 
counsel (if any) to be allowed to appear on each 
side. Also let it be competent for registered 
patent agents to act in such cases, where the 
principals wish it, in lieu of solicitors, and with or 
without counsel ; just as patent agents are now 
allowed to appear in opposition cases before the law 
officers in chambers. In this way a really econo- 
mical mode of settling cases of infringement might 
easily be provided, without prejudice to the rights 
of those who might prefer going to a court of law. 
It may at first sight appear that such an experi- 
ment might break down in practice owing to patent 
agents not being familiar with the rules of evidence, 
and so forth. But there need be nothing to prevent 
the employment of solicitors, and in any event, the 
experiment would at least be far less dangerous 
than that contemplated in the Bill; moreover, it 
would soon be found comparatively easy for parties 
to a case to avoid falling into incompetent hands. 
Furthermore, under such a system patent agents 
would by degrees become better qualified to fulfil 
their duty to their clients, and owners of patents 
to whom the present heavy costs of proceedings are 
tantamount to a denial of justice would often be 
able to obtain redress. Even if the system broke 
down, no irremediable harm need necessarily result, 
for the courts of law could still be resorted to, 
whereas the Bill before us would close them. 
Therefore, if it be earnestly and honestly desired 
to provide some cheap and ready way of settling 
disputes, the plan just suggested at least deserves 
a fair trial. Should it ultimately be found to work 
well, it would then be soon enough to talk of going 
further (if it then seemed advisable) in the direction 
indicated in the Bill. But one thing is certain, it 
would never do to shut the local courts against 
patentees, and make it compulsory for every pro- 
vincial plaintiff and defendant to come up to 
London and there await the convenience of the 
Patent Office authorities. 

And now, before concluding this already lengthy 
notice, it occurs to us to say a few words on a very 
important point briefly mentioned above. In the 
Bill it is provided that an invention is to be deemed 
new if it has not been published or publicly used in 
the United Kingdom, the Channel Islands, or the 
Isle of Man, within the thirty years immediately pre- 
ceding the date of the application for the patent for 
it. This paragraph aims in a right direction, but it 
is remarkably vague, and in its present form would 
probably lead to expensive complications. The 
Patent Law Committee of the Association for the 
Reform and Codification of the Law of Nations 
dealt with this question several years back, in a far 
more practical way. They suggested (and the 
suggestion was adopted by the Congress at Guild- 
hall) that an invention should not be deemed to be 
wanting in novelty, unless a prior publication be 
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found which comes strictly within one or other of 
the following conditions: (a) It should be not more 
than twenty-five years old. (/) If the prior descrip- 
tion be more than twenty-five years old, it should 
be proved that the identical invention as claimed 
by the applicant has been openly used within 
twenty-one years last past. 

Our further observations on various provisions 
of the Bill are necessarily deferred for want of 
space. 


THE SMOKE ABATEMENT 
EXHIBITION. 


On Wednesday last was opened the International 
Exhibition of Smoke Preventing Appliances, at 
the Exhibition Buildings, South Kensington. The 
circumstances of the opening were most auspicious, 
some thousands of persons interested in the smoke 
question being brought together in the Albert 
Hall, the meeting being presided over by the Lord 
Mayor, and graced by the presence of H.R.H. the 
Princess Louise, Marchioness of Lorne. 
the speakers on the occasion were the Marquis of 
Lorne ; Mr. Shaw Lefevre, the First Commissioner 
of Works; Lord Aberdare; Mr. Childers; Sir 
Henry Thompson ; and Dr. Siemens. 

As an inauguration of the Exhibition the meet- 
ing was highly successful ; as a private view it 
could hardly be called so, for the thousands who 
crowded the arcades adjoining the hall after the 
meeting was over made any inspection of the 
exhibits impossible. Ample time, however, remains 
for this purpose, and, at present, we only con- 
gratulate the originators of the Exhibition upon 
the very fair start they have made. 

This gathering together of what, in the main, 
are intended to be smoke-preventing appliances, 
has been instituted by the “Smoke Abatement 
Committee” of the National Health and Kyrle 
Societies. The Committee is a most influential 
one, presided over by H.R.H. Prince Leopold and 
the Duke of Westminster, and containing in its 
list, amongst other well-known names, those of Pro- 
fessor Abel, F.R.S., Sir F. J. Bramwell, F.R.S., 
Professor Frankland, F.R.S., Sir Frederick Leigh- 
ton, P.R.A., Dr. Norman Lockyer, F.R.S., Professor 
Chandler Roberts, F.R.S., and Dr. Siemens, F.R.S. 


Among | 


| 
| 


| 
| 





We believe that the undertaking, in its inception, | 


was due to the National Health Society, which set 
itself in the beginning of the year 1880, through 
Professor Chandler Roberts, to obtain informa- 
tion as to existing methods of combustion of coal 
in household grates and furnaces. The Kyrle 
Society, which had been also moving in the same 
direction, united for this purpose with the National 
Health Society in July, 1880, and a joint Com- 
mittee was appointed by the two societies, and 
various eminent persons who were competent toassist 
in the movement, were joined with this Committee. 
The Committee then proceeded to seek information 
in various quarters as to the means available for 
the reduction of smoke, and to solieit the co-opera- 
tion of various public bodies in their endeavours 
to abate the smoke nuisance. The Committee 
further obtained a report upon the law applicable 
to the question, and the methods by which, and the 
extent to which, it might be enforced. By the 
consent of the Lord Mayor a public meeting was 
held at the Mansion House, in furtherance of the 
objects of the Society, and the outcome of this and 
other meetings has been the inauguration of the 
present Exhibition. 

The Exhibition is mainly divided into two 
classes of exhibits, Sections A, B, and C compris- 
ing domestic appliances, and Section D those for 
industrial use. Besides these there are also Section 
E, for various fuels applicable to domestic or 
industrial purposes, or both, and Section F for 
foreign exhibits of all classes. Section A includes 


“open coal fire-grates, stoves of all _ kinds, 
kitcheners, kitchen ranges, draught regulators, 
base burners, and other appliances devised to 


prevent smoke from bituminous coals, or to con- 
sume anthracite or other smokeless coals or fuel 
for domestic use.” Section B comprises “Gas 
fires, open grates and stoves, gas producers, and 
gas heating apparatus of all kinds for domestic 
use.” Section C includes “ Appliances for heating 
rooms and buildings by hot air, hot water and 
steam circulation; and Section D “Gas engines, 
boiler furnaces, varieties of fire-bars, mechanical 
stokers, smoke-preventing bridges, and other 
appliances for steam engine and general industrial 
purposes.’ The greater part of the exhibits are 








comprised in Sections A and D. Section B is 
fairly represented, but the foreign section is small, 
so that the “ International” character of the Exhi- 
bition is not extensive. 

It will thus be seen that while the abatement of 
the domestic smoke nuisance is the first object of the 
Exhibition, the range of subjects is considerably 
extended in Section D, and a wider interest is given 
to the Exhibition, which might not otherwise have 
been of great interest to the engineer and the manu- 
facturer. 

An important part of the programme of the 
Exhibition is the trials and testing of domestic 
heating appliances for “heating power, cost, con- 
venience, quality of combustion, and their com- 
parative freedom from smoke and noxious vapours,” 
and of furnaces and apparatus for industrial pur- 
poses with reference to “* the combustion of fuel and 
the prevention of smoke, having regard also to 
evaporative performance.” The Committee have 
engaged the services of Mr. D. Kinnear- Clark 
to superintend the trials ander the direction of the 
Executive Committee. 

We trust that a detailed examination of the 
exhibits will show tthat the few and elementary 
scientific principles upon which the solution of the 
problem depends have been carefully kept in view 
by the designers of the varied apparatus shown. 
The mingling of the products of partial combustion 
with a sufficient supply of air ata temperature, and 
under conditions adequate for ‘otal combustion, is 
the chief thing to be borne in mind. Total com- 
bustion means not merely the rendering of the 
products of combustion invisible. It means the con- 
version of the carbonic oxide produced into carbonic 
acid, and of the sulphurous acid produced into sul- 
phuric acid, in fact, of the highest degree of oxidation 
of the products of partial combustion being effected 
of which the nature of the case will admit. What 
change in the nature of a London fog would be 
brought about by the general adoption of “ smoke- 
preventing appliances,” we do not venture to pro- 
phesy. How farthe mere rendering of the smoke 
invisible, that is the mere removal of the particles 
of carbon in suspension, will effectuate this object, 
depends upon the extent to which a London fog 
will lay hold upon and bring down into our lungs 
the irritating gases which remain when the soot has 
gone, and this is still only a matter for speculation. 
To breathe an air loaded with carbon dust and 
water vapour, linked in an unholy alliance, is no 
doubt trying, but perhaps after all the invisible 
carbonic oxide and sulphurous acid contribute most 
to the nuisance under which we suffer. 

The clogging of the pores of plants and animals 
is referred to by eminent authorities as one of the 
worst effects of the presence of smoke in our atmo- 
sphere; but perhaps, in the end, it may appear that 
the gaseous concomitants may be our worst enemies. 
Whether anything but an absolute absorption of 
these products by efficient aborbents will effectually 
relieve us, remains still to be seen, 

Perfect oxidation, it is hardly necessary to say, 
results in the greatest available amount of heat 
being produced by the combustion of the fuel, and 
hence the same conditions under which the mini- 
mum of noxious products is produced, are also 
those under which the maximum of efficiency is 
obtainable. Thus from an economical point of 
view the results arrived at should be valuable, and 
a still further collateral economical advantage may 
be hoped to arise from the application of the 
scientific mind to the domestic grate; in that the 
designer who shall give us a stove which will pro- 
duce the maximum of heat will hardly be content 
to see 90 per cent. of that heat go up the chimney. 
The same remark applies to furnaces for industrial 
purposes, except that science has long ago turned 
in this direction, and that the desideratum has 
been already to some extent achieved. In this 
latter department the Exhibition possesses features 
of considerable interest, and of the progress in 
both departments which the Exhibition shows we 
shall give our readers some account on a future 


occasion, 








THE SOCIETY OF TELEGRAPH ENGI- 
NEERS AND THE PARIS ELECTRICAL 
EXHIBITION. 

THERE was a full attendance at the last meeting 

of the Society of Telegraph Engineers and Elec- 

tricians, to hear the paper announced to be read by 

Sir Charles Bright and Professor D. E. Hughes, 

F.R.S., “On the Recent International Electrical 





Exhibition at Paris.” The important duties of 
the Society in connexion with that Exhibition, the 
high office of the authors of the paper as Commis- 
sioners for Great Britain, and the general interest 
taken by electricians in the great show which most 
of them had visited, all combined to render the 
meeting one of peculiar interest, and the subject of 
the paper one well chosen. 

Quickly but skilfully the authors guided their 
hearers over the Palais de I'Industrie, and briefly 
described all the most important objects which 
were there displayed. No attempt was made to 
give a full account of these exhibits, but merely to 
indicate those deserving of the highest praise, and 
likeliest to prove of value. The hearty applause 
with which the communication was greeted bore 
witness to the satisfaction with which it had been 
received. 

In the discussion which followed, some interest- 
ing observations were made by Professor George 
Forbes on the conduct of the electric lighting 
experiments by the jury appointed to report on the 
relative merits of different systems. Despite the 
fact that the experiments were somewhat hurried 
by the uncertain stability of the then existing 
ministry in France, Professor Forbes is of opinion 
that the results obtained will be by far the mest 
valuable comparison yet published. The experi 
ments were superintended by M. Tresca, and two 
different methods were followed. One consisted in 
employing a fixed engine and generator at a parti 
cular place and feeding the lamps to be tested 
from it, while measuring the photometric power of 
the light and the work done by the engine. The 
other consisted in putting an indicator on the 
engines driving the dynamo-electric machines in the 
building as they stood, and observing the perform- 
ance of thelamp. The latter plan was necessary to 
save time, though not perhaps so accurate and satis- 
factory as the first. As one of the’ jurors himself, 
Professor Forbes did not of course feel at liberty to 
divulge any of the results which had been arrived 
at ; and he even expressed the fear that it might 
be deemed inadvisable to publish all the data 
obtained in case it should compromise certain 
exhibitors. We cannot but think that this would 
be a most unfortunate ending of the labours of the 
jury. Ifthe possessors of competing systems of 
electric lights agreed to submit their apparatus to 
the tests of the jurors, with the full knowledge that 
the results would be made public, it would surely 
be an act of unnecessary weakness to hush up these 
results now. The trial was presumably a fair one ; 
the rewards were open to all ; and it is only just 
that the public should see the prize list. It can do 
no good either to the interests of the people, or the 
progress of electrical science, to cover up inferior 
lights in this manner, and we trust that a full 
account of these electric lighting tests will shortly 
be published. 

The.absence of all manner of military telegraphs 
and electrical appliances for the Army and Navy 
was conspicuous in the British Section of the 
Exhibition, and naturally produced the impression 
that in these matters Great Britain was behind 
other nations. Professor Abel, however, took 
occasion to correct this impression, and stated that 
as a matter of fact we were everywhere in advance 
of Continental powers in the application of electri- 
city to war, and that if the official reserve of the 
Government had permitted it the English Section 
might have showed the best in appliances of this 
kind. We are happy to be thus assured by so good 
an authority as Professor Abel ; but it would be 
still more satisfactory to see the actual apparatus 
employed; and we can only trust that the War 
Office and the Admiralty will see fit to respond to 
the application made to them by Major Flood Page, 
the manager of the Crystal Palace Electrical Exhi- 
bition, and make up their minds to exhibit there. 
The Post Office, we understand, intend to have a 
larger display at Sydenham than they had at Paris, 
and we hope that the War Office will complete the 
Governmental contribution by sending samples of 
the military telegraphs and electrical appliances 
used in the forces. 

Before leaving the subject of Professor Abel’s 
remarks, we may mention the favourable view 
which he took of the Biirgin dynamo-electric 
machine as adapted for military purposes. This 
generator was recently described in our columns in 
connexion with the Crompton electric light at 
King’s Cross (see ENGINEERING, p. 20), aufe) ; and 
was exhibited in the Swiss Section of the Electrical 
Exhibition. Inthe opinion of Professor Abel its 
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——— 
comparative lightness, portability, and rapidity of 
attaining the maximum current, recommend it for 
use in the field. 

At the conclusion of the meeting, Mr. R. E. 
Crompton proposed a vote of thanks to the authors 
of the paper, and took occasion to remark upon the 
energy and attention which the British Commis- 
sioners had given to their work. There can be no 
doubt that the creditable display made by this 
country at the recent Exhibition was largely due to 
these gentlemen, acting for the Society of Tele- 
graph Engineers. The Government, whether wisely 
or unwisely, had done nothing to assist, and had 
incurred the easy charge of meanness; but thanks 
to the liberality of certain individuals and the 
public spirit of that Society the credit of the nation 
was saved. But for their active co-operation the 
British Section of the Exhibition might have pre- 
sented a humiliating spectacle by no means favour- 
able to our commercial enterprise or electrical in- 
dustries in the estimation of the world. The blame 
in that case would have been brought home heavily 
on the Government. As it was, thanks to the 
judicious economy of Professor Hughes, the ready 
help and courtesy of the Commissioners, and the 
unwearying efforts of Mr. Aylmer, the secretary, 
the English Section proved a success, and perfect 
harmony reigned throughout. Mr. Aylmer’s kind 
offices, indeed, were experienced by all, and it is 
gratifying to learn that the Society of Telegraph 
Engineers intend to mark their sense of his good 
services by some substantial token. 





MAGAZINES FOR EXPLOSIVES. 

Captain Puitir Hess, of the Austrian Imperial 
Engineers, has been for some time experimenting 
on the best materials for constructing magazines 
and factories of explosive material, and for pro- 
tecting them from fire. He altogether dismisses 
the old idea that ‘such buildings should be made 
very strong, with thick walls. No walls will resist 
the force of the explosives ; an explosion cannot be 
shut in, and if it is to occur, provision must be made 
that it shall do as little mischief as possible. Fall- 
ing fragments are the great source of danger, and 
the heavier these are the more harm will be done. 
Such buildings ought therefore to be made of the 
lightest possible material, which is wood ; and this 
he recommends. Where they can be situated in 
the midst of high and thick tiees, a valuable pro 
tection is obtained ; but this of course can seldom 
be commanded. Wood has, however, the drawback 
of being easily inflammable ; and as explosives are 
frequently stored for convenience of use near the 
works where they are being employed, which nearly 
always implies the neighbourhood of fires of some 
sort, it isnecessary to protect it against flying sparks. 
Precautions are also needed against fire originating 
within the building. With the former object, a 
roof of sheet metal is sometimes used ; but this, 
though efficacious, is as dangerous in case of explo- 
sion as stone, isin many localities expensive, and in 
hot weather becomes itself a source of danger for 
dynamite factories. A very safe roofing can be 
constructed with the old tar compound (often called 
asphalte), which was tested at experiments con- 
ducted by the Prussian authorities at Neustadt- 
Eberswalde in 1854, and by the Austrians at 
Giraupen bei Teplitz in 1875, and has been retained 
wherever adopted. Its maintenance is, however, 
difficult and expensive, because the tar and other 
kindred substances which it contains are easily 
volatilised under the action of the sun's light and 
heat. In order to prevent this as far as possible, 
sand, gravel, and cement are usually employed; but 
it is evident that the material is only suitable to 
horizontal or gently inclined surfaces, and that 
other means must be sought for the protection of 
the walls, The asbestos pasteboard of the Roman 
Asbestos Company is an_ excellent material, 
being uninflammable, weather-proof, a bad con- 
ductor, and a good absorbent of heat; but it is 
very expensive, and at present is not made any 
thinner than one millimetre. If it were prepared 
of half the thickness it might be used economically 
and with equal effect. Since no covering material 
exists which is in every respect satisfactory, Captain 
Hess instituted a series of experiments upon pre- 
parations for impregnating wood, so as to render 
it impervious to weather and unsusceptible of 
kindling. Slabs of soft wood were coated with the 
material to be tested; each was kept for fifteen 
minutes under a stream of water and rubbed with 
the hand; afterwards a copper cylinder was heated 





to a clear red glow, laid on the prepared side of the 
slab, and left there until cool ; and, lastly, a jet of 
flame from a blow pipe was applied alternately 
several times to both surfaces. These tests were 
applied to various preparations, and the general 
result was that water glass formed the basis of all 
that were satisfactory. combined with such sub- 
stances as would form indissoluble silicates on the sur- 
face of the wood. Such are powdered slate, brick- 
dust, powdered chalk, flint, hydraulic lime, and 
cement, and many others. Saturated solution of 
water glass, diluted with an equal volume of water, 
was applied ; and before it had cooled finely- 
powdered black slate was sprinkled on it. When 
dry all loose powder was brushed away, and the 
process twice repeated. This composition stood 
the test of water and hot metal, but scaled off 
under the blow-pipe flame. Substituting brick- 
dust for the slate the result was very unsatisfac- 
tory, as after fourteen days it would neither resist 
the action of the water or the blow-pipe. <A similar 
composition made with lime, on the contrary, 
p:oved excellent, withstanding all the tests after 
three days’ hardening. The blow-pipe flame was 
applied until the prepared surface glowed and sank 
into the charred wood underneath ; but there was 
still no approach to kindling. Portland cement, 
applied over a coating of water glass, proved even 
better than the preceding; but when used in 
dynamite factories, it requires to be whitewashed 
when it grows dark from exposure, for the sake of 
coolness in summer. A preparation of oxychloride 
of zine proved about equally effectual with the 
lime composition. Captain Hess does not consider 
he has by any means exhausted the subject, and 
thinks that experiments with magnesia cement, 
mixtures of water glass with powdered slag, feld- 
spar, various hydraulic limes and cements, Scott's 
selenitic mortar, and other similar preparations, 
might be made with advantage. The power of 
resistance to frost can be well tested—when frost 
is not at command—by wetting the surface pro- 
fusely, and then suddenly evaporating the water 
by the application of the blow-pipe flame. He has 
found that the disintegrating force is fairly corre- 
sponding to that of frost ; but the Portland cement 
preparation appears to be the only one which he 
has submitted to this test. It withstood it satis- 
factorily, as well as that of the actual frost itself. 
None of these compositions should be used in the 
interior of the magazine itself or in the workrooms 
of factories, on account of the danger of friction 
from crumbling morsels. 


LITERATURE, 


Trade Marks: Notes on British, Foreign, and Colonial 
Laws relating thereto. Compiled for the Use of Manu- 
facturers, Merchants, and others interested in Com- 
merce. By Geo. GALTON MELHUISH HARDINGHAM, 
Assoc. Memb. Inst. C.E. London: Stevers and Sons. 

WE have here a handy little volume containing a 
good summary of the laws relating to trade marks 
in force in all the chief countries of the world, and on 
looking through it, it is interesting to note the extent 
to which the right of proprietorship in a trade mark 
is now recognised. So much is this the case that as 
Mr. Hardingham justly observes in his preface if the 
public were more generally aware of the large 
number of countries which now afford protection of 
this kind, trade marks would be far more extensively 
used than they now are. In the volume before us 
the author does not in any way criticise the various 
laws with which he deals, his object being merely to 
record in a form convenient for reference the salient 
features of the practice of each country; in this 
object he has succeeded well and his book is alto- 
gether a very useful one. 











Mechanical Industries Explained, showing how many 
Useful Arts are Practised. With illustrations by 
ALEXANDER WatTT, Author of “‘ Scientific Industries,” 
** Electro-Metallurgy,’’ &c. By W. and A. K. Joun- 
son, Edinburgh and London, 1881. 

From the fact that this book is offered as a source of 

useful information and instruction to the rising 

youth of both sexes, our readers will understand 

that it does not aim at giving anything more than a 

popular exposition of the arts of which it treats. 

The author has certainly chosen as miscellaneous a 

collection of subjects as were ever seen in any book 

that was not an encyclopedia, and he must be a 

well-informed man that cannot find in it some 

information that is new to him. Many of the 
articles relate to trades that are strictly localised, 








and not understood out of their own neighbourhood ; 
the manufacture of lead shot, the processes of mer- 
curial gilding and ormolu, the compositions of 
coloured crayons, and many other restricted indus- 
tries, are described, while for those who desire to 
follow their reading by experiment, there are 
chapters on bread-making, gardening, French 
polishing, &e. ‘To any boy or girl in search of a 
mechanical hobby, this book offers a large selection 
varying from whitewashing to etching, and from 
soldering to scissor-forging. Of course many of 
these would end in failure and disappointment, 
adding, however, like other failures to ‘ grief's 
wealth—experience,” 


BOOKS RECEIVED. 

Indicatoren-Versuche au Pumper und Wasserhaltungs- 
Maschinen. Von A. RErpLER. Mit 21 Tafeln und 24 
Textfiguren. Munich: Dr. C. Wolf und Sohn. 

Modern Alphabets. Designed by Martin GERLACH. 
London: A. Fischer. 

Die Calculation in der Eisen-Giesserei und der Giesserei- 
Techniker in Seinem Betriebe. Von A. MESSERSCHMITT. 
Essen : G. D. Biideker. 


NOTES. 
Tue MeErropoLiran RaiLway. 

A VERY curious table has been compiled contrast- 
ing the position of the Metropolitan Railway with 
that of railways in other districts and of other 
classes. It appears that, for instance, whilst the 
cost of each engine for salaries, office expenses, and 
superintendence for the past half-year was 12/. to 
the Metropolitan Railway, to the Lancashire and 
Yorkshire it was only 6/. Wages in running 
expenses cost the Metropolitan 161/. per engine for 
the half-year, and 110/. the Lancashire and York- 
shire. Coal and coke cost the Metropolitan 157/. 
per engine for the six months, 67/. the Lancashire 
and Yorkshire. Water, oil, &c., cost the Metro- 
politan 44/. per engine, the Lancashire and York- 
shire 31/. Thus the total running expenses of the 
Metropolitan were 362/. per engine and 2G8/. to 
the Lancashire and Yorkshire. And without giving 
all the details it may be said that the cost of loco- 
motive power was 486/. per engine per half-year to 
the Metropolitan, and 3397. to the Lancashire and 
Yorkshire. But the traffic charges and some other 
items are very much heavier on the Lancashire and 
Yorkshire than or the Metropolitan. In comparing 
the two the kind of service performed has to be 
borne in mind, the short runs on the London line 
as compared with the longer ones of the provincial. 
The position of the two lines, the one in an impor- 
tant coalfield, the other far from it, must have some 
effect, but there are facts to be borne in mind on 
the other side also, that the Lancashire and York- 
shire, for instance, has a heavy mineral traffic that 
is absent from the lines of the London company. 
Still, even allowing as far as possible for all this, 
there is so marked a difference in some of the 
figures that have been quoted that the inquiry is 
naturally started, whether the method of stating 
the facts is the same, and whether there are any 
special causes to make that difference so great. It 
is difficult to decide without the knowledge of a 
multitude of facts, such as we have indicated as 
possibly affecting the positions of the two lines, 
but those who are interested in them may find 
that in the comparison there are figures of interest 
that may lead to some explanation in the future 
of that wide discrepancy. 

Soutn AMERICAN TELEGRAPHY. 

In un elaborate report to the shareholders of the 
Central and South American Telegraph Company, 
Mr. James A. Scrymser, president of the company, 
states that contracts have been concluded for 
3082 nautical miles of submarine cable of various 
types, with the India-Rubber, Gutta-Percha, and 
Telegraph Works Company, Limited, of London. 
The latter company is to lay and guarantee the 
perfect working of these cables as a whole, and is 
required to guarantee that the various types of 
cable shall be of sufficient length, respectively, to 
properly connect the points required. Twenty-two 
miles of cable are being completed daily, and it is 
reported by the company’s electrician to be of very 
superior quality. The provisions of the contract 
amply secure the company in every particular 
against loss, damage, or delay. No less than five 
steamers will be necessary to transport the cable 
and its accompanying material. The first ship- 
ment was to clear from London November 15, or 
the company is to pay a penalty of 200/. per day 
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for every ute delay; the other shipments will 
follow at fixed dates under heavy penalties for 
delay. The cable connecting Panama with Callao 
is to be completed by May, 1882, and it is expected 
that the whole line will be in commercial operation 
during July, 1882. Careful estimates of cost have 
been made, and it is expected that the company 
will have an ample cash surplus and 1,000,000 dols., 
par value of its stock in its treasury on closing the 
construction account. This result will be attained 
notwithstanding the fact that the company will 
have about 900 tons of cable more than the original 
estimate called for, and that it has secured the 
following valuable exclusive telegraphic rights not 
included in the original prospectus : United States 
of Columbia, the exclusive right covering its Pacific 
coast, inclusive of the Isthmus of Panama, for 
twenty-five years; Ecuador, the exclusive right for 
fifty years; and Peru, the exclusive right for twenty- 
five years. All of these rights have been ratified 
and confirmed by the respective Governments, and 
contain other privileges beneficial to the company. 
Mr. J. B. Stearns, who has been appointed 
electrician and general manager of the company, 
has secured an experienced staff of electricians to 
watch over the cable in every stage of its manu- 
facture and laying. The establishment of these 
cables will connect, telegraphically, the United 
States with Brazil, vid Brazil, Guatemala, Costa 
Rica, Panama, Colombia, Ecuador, Peru, Bolivia, 
Chili, and the Argentine Republic; and their 
geographical position is expected to insure a large 
and remunerative traffic. 

WINpD PREsSURE OBSERVATIONS GLASGOW. 

Professor Robert Grant, F.R.S., who occupies 
the Chair of Practical Astronomy in the University 
of Glasgow, has placed on record the results 
of some observations made by him on wind 
pressure during the violent storm which passed 
over the city on the night of November 21 and 
following morning, and which he speaks of as 
being one of the most violent with which Glasgow 
has been visited for many years. He says that 
the wind pressure, at the time of its greatest 
intensity, amounted to as much as 481b. on the 
square foot. About five p.m. on the 21st, there 
were several significant changes in the condition of 
the atmosphere perceptible. The barometer began 
to fall steadily, and the wind, which had been blow- 
ing from the south-west during the day, was now 
found to be veering gradually towards the south, 
and was rapidly increasing in intensity, while the 
heavens in all directions were assuming a dark and 
threatening aspect. By 11 o'clock p.M., the storm 
was raging with extraordinary violence, and it con- 
tinued to increase in intensity till about six o’clock 
in the morning of the 22nd. Just a few minutes 
before that hour there occurred a tremendous gust 
of wind, which, measured by Osler’s anemometer, 
was equivalent to a wind pressure, as already men- 
tioned, of 48lb. on the square foot. The indica- 
tions of Robinson's velocity anemometer most 
satisfactorily confirmed that result, the instrument 
showing that, for a few minutes about the same 
time, the wind was travelling at the rate of nearly 
80 miles an hour. From five o’clock p.M., when the 
barometer stood at 29.11in., there was a continued 
fall till two o’clock next morning, when the baro- 
meter indicated 28.49 in. ; thenceforward, the mer- 
cury gradually rose. Till ten o’clock on the night 
of the 21st, the wind continued to veer towards the 
south, and it then began gradually to veer back, and 
finally resumed its or iginal direction atout three 
o'clock next morning. During several hours after 
the special observations commenced, the hourly 
velocity of the wind ranged from 16 miles to 
17 miles, but at eleven p.M.it had risen to 30 miles, 
and it went on increasing till two o'clock next 
morning, when the register indicated a velocity of 
54 miles an hour, and the reading at six o'clock 
(shortly after the tremendous gust already referred 
to) was 57 miles an hour. By ten o’clock A.M. the 
rate of travel had fallen to 38 miles an hour, and 
the barometer had returned to 28.90in. Com- 
paring the storm of November 21-22 with the Tay 
ig + storm, and with the great storm of January 

t, 1868, when there was recorded a wind pressure 
of 42 Ib. on the square foot, Dr. Grant has no hesi- 
tation in saying that it was the most violent that 
has visited Glasgow for at least twenty years. 

Tue Navat Exuipirion, 1882. 

We have already noticed briefly the Naval and 
Submarine Exhibition which it is proposed to hold 
in April next at the Agricultural Hall, London, 





and we are glad to see that the arrangements are 
being energetically pushed forward. The Exhibi- 
tion is being organised by Mr. Samson Barnett, | 
Jun., of 4, ‘Westminster Chambers, who has, we} 
notice, secured the support of a number of dis-| 
tinguished patrons, including Vice-Admirals Sir Ww. 
Houston Stewart and Sir John E. Commerell, Sir) 
E. J. Reed, Sir Joseph W. Bazalgette, Sir William 
Thomson, Sir William Palliser, the Presidents of the | 
Institution of Civil Engineers, the Iron and Steel | 
Institute, the Society of Telegraph Engineers, the 
Society of Engineers, &c. Now that the project has | 
been brought forward it appears curious that in this | 
age of international shows, such an Exhibition has 
not been organised in London before. Asa maritime 
nation we possess a special interest in all improve- 
ments connected with naval architecture and the 
fittings of a vessel, and there is probably no place 
where such an Exhibition as that proposed would 
attract greater attention. The range of subjects 
which it is intended that the Exhibition | shall 
embrace is a very wide one, and practically 
includes everything comprised in the equipment of 
a vessel from table cutlery to marine engines—the 
latter (with the exception of small deck engines) 
being represented by models. A special feature of 
the Exhibition will be illustrations of the various 
systems of diving by natural and artificial means | 
as practised in different countries, it being intended 
to fit up in the centre of the Hall a large diving 
tank, where these systems can be shown in opera- 
tion. Another special tank will also be provided 
for the reception of models of docks, boats, &c. A 
prize of one hundred guineas will be awarded for 
the best means of saving life in cases of shipwreck 
at sea, and a second prize of fifty guineas for the 
best invention of a humane character in connexion 
with seafaring. During the progress of the Exhi- 
bition there are to be delivered a series of lectures 
on navalarchitecture, sound signals, machinery, &c. 
and in addition to the ordinary catalogue there is to 
be published at the close of the Exhibition a larger 
catalogue, which will contain reports of the lectures 
delivered, together with a series of articles relating 
to the articles exhibited. It is further intended 
that particulars of the Exhibition shall be printed 
in English, French, German, Italian, Spanish, 
Greek, and Turkish, and widely distributed. The 
programme thus shadowed forth is certainly an 
attractive one, and if it is carried out with as much 
energy as is being displayed in the preliminary 
organisation of the Exhibition, the whole affair 
should be a great success. 


Tuk Panama CANat. 

The latest accounts received by mail from the 
isthmus refer to the month of September, and give 
details of the work effected up to the end of that 
month. <A sectional map has been completed of the 
mountainous region which lies between the falls of | 
the Obispo and the station of Paraiso. . This district | 
contains rocks of various formations, compact 
dolerite, porphyritic breccia, with veins of quartz | 
or petro-silex, and others, which must be blasted 
away. Between these rocks, which have been up-| 
raised through the stratified deposits, lie strata of 
earths and clays of varying hardness, which can be | 
removed by excavation, certainly to the depth of 
from 20 to 30 metres (70 ft. to 100 ft.), and perhaps 
more. Between Matachin and Colon the soil can 
be easily worked by the excavator. The building of 
houses goes on with activity, and the masonry of 
the hospital at Colon is finished. ‘ Lesseps City” 
is making progress. The maximum temperature 
in September was 31.5 deg. Cent., and the minimum 
19.0deg. Cent., taken at the meteorological station of 
Colon. Mr. Manuel Eissler, an American engineer, 
has lately visited the works, and published a sketch 
of their history up to the present time. When the 
surveying engineers first landed on the isthmus, 
they were met by the difficulty of studying the 
configuration of a country covered with impe- 
netrable forests. The course pursued was the fol- 
lowing: An accurate study was first made of the 
railway line, all the levels being taken with the 
greatest exactitude ; parties of workmen were then 
despatched from various points on the line to cut 
paths (trochas, as they are called) through the forest 
to the tops of the cerros or hills, and to the low 
levels of the valleys or plains. In this way, 
rough idea of the configuration of the country was 
obtained, and the triangulation of the cerros made 
possible. At the same time, a great longitu- 
dinal trocha was cut representing approximately 
ihe intended course of the canal. Wells or sound- 








ings were then sunk at varying distances along 
this line, and thus a knowledge was gained of 
the nature of the ground to be cut through. 
The conclusion drawn from these investigations 
is that from the Pacific Ocean to Miraflores the 
canal will pass through arenaceous tufas of only 
medium hardness, an argillaceous deposit which 
appears to be the product of their decomposition, 
From Miraflores to Paraiso the rocks are volcanic 

Beyond Paraiso, the canal enters the most diftic ult 
part of its course, the Culebra hills, where the 
deepest cutting will take place, and where th 
greatest difficulties were anticipated. The highest 
point of Cerro Culebra is {) metres (about 322 ft.) 
above the bottom of the canal; but a considerabli 
part of this depth is composed of clay and decom 
posed rocks, one sounding having failed to touch 
the solid rock at a depth of 40 metres (130 ft.), 
The great Paraiso cutting will be about six miles 
long, and extend from that town to Matachin. 
Near Matachin the River Chagres makes a loop, 
and at some distance from this its bed passes 
between two ranges of hills, the Cerros Cruces and 
Cerros Obispo. This spot has been selected for a 
dam, so as to make a great basin or artificial lake 
to catch andhold back the floods of the Chagres. 
It is to be 150 ft. deep. and to have a surface 
of 444,96) acres. The earth and stone exca 
vated in making the Culebra cutting will lx 
employed in its construction : and eight pairs of 
rails are to be laid down to convey them to Gambra, 
which is to be the lock station. A separate over 
flow will convey its superfluous waters to th 
Atlantic Ocean. From this point the canal is to 
coincide with the River Chagres, and only com 
paratively trifling obstacles will be met with in 
adapting its bed to canal purposes. 


ERRATUM.—On page 531 of our last issue we illus. 
trated and described as Alexander's a slip link, a little 
device patented by Mr. Henry Bezer; Megsrs. Alexander 
and Co. are only the manufacturers. 


PARKGATE [Ron Company.—The half-yearly report of 
the Parkgate Iron Company, Limited, was issued on ‘T'uc 
day, and is of an enc ouraging character. The directors ar 
glad to report that an improvement has recently taken 
place in the demand for both pig and finished iron, but t 
prices still remain very low. ‘The company have now tl 
whole of their six blast furnaces at work. The directors 
have determined to declare an interim dividend at the rate 
of five per cent. per annum, free of income tax, for 
1/, 12s. 6d. per share, on account of the profits of the ecur- 
rent year. 





MINERAL LUBRICATING O1Ls.—During the last fi 
years the use of mineral oils for lubricating purposes has 
made great progress, and their suitability, if properly 
selected, for almost every variety of lubrication is now 
| generally admitted. For the lubrication of cylinders aud 
valves they have proved especially valuable, as, if pure, 
| they are entirely free from acidity, and by their use it 
is thus possible to avoid the corrosion by tatty acids which 
has, in cases where animal oils have been used, so 
frequently proved destructive to boilers worked in con- 
nexion with surface condensing engines. ‘The demand for 
these mineral lubricating oils has also, to some extent, 
undoubtedly been due to the special attention paid to 
their production by certs ain firms who have, by carefully 
ascertaining the qualities of oil best suited for use under 
different conditions, and by supplying oils of constant 
qualities suitable to these conditions, done much to esta- 
blish them in public favour. Atthe present time there 
are several well-known brands of mineral lubricating oils 
which can be trusted to give constant results, so that oil 
users have only to select that quality which they find to 
best suit their respective conditions. Belonging to the 
class of oils of which we have been speaking is the Rago- 
sine oil which has lately been brought under our notice, 
and which, from the results of trials in the French Navy 
now before us, appears to have given very satisfactory 
results. The Ragosine oil, as prepared by Messrs. V. 
Ragosine, and Co., is a natural mineral oil of asphaltic 
origin, and is found in the Caucasus. As raised from the 
wells it is of dark colour, with a greenish tinge, and con- 
tains much naphtha, which is removed by distii tation, The 
products of the distillation are, first, a highly volatile gas ; 
second, spirit of naphtha ; third, an illuminating oil named 

‘*astroline,”’ containing a certain proportion of naphtha ; 
fourth, a burning oil, free from naphtha, with a specific 
gravity of 085 to 0.875, and a flashing point of from 
265 deg. to 272 deg. ; and, finally, the series of lubricating 
oils to which we See referred above. These oils have 
specific gravities varying from 0.890 to 0915, and they 
appear to include qualities suitable for all clasess of engine 
and machine lubrication. The experiments made under 
the auspices of the French Admiralty show that the 
Ragosine oil is entirely free from acidity, while it bas also 
a high flash point (380 deg. Fahr.), and a boiling point of 
662 deg. Fahr. It is also stated that the Russian natural 
mineral oil is entirely free from paraffin, which is not the 
ease with many of the mineral oils procured from other 
countries. 
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APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 
NOVEMBER 28, 1881. 


In the Cases of Inventions communicated from Abroad 
of the Communicators are given in 


the Names 
, Applicants’ Names. 


Italics after oy 


— 
—— 


Dec. 2, 1881.] 


ENGINEERING. 








“ENGINEERING” ILLUSTRATED PATENT RECORD. 


Comprtep By W. LLOYD WISE. 
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5128 
5129 
5130 
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5133 
5134 
5135 
5136 
5187 
5138 
5139 
5140 


5141 


LO ED SAEED TALL py i TRL 


5142 
5148 


5144 
5145 


5147 
5148 





and 
Dates. 


1881 
Nov.22 
500. 


Co = 


Nov 
Hy | 
5110 | 


5116 | 


25 
5146 


NAMES, &0 
OF APPLICANTS. 


ABBREVIATED TITLES, &0. 





a Rg Middles- | 


ey 
T. White, Headingley. 


I. A. Timmis, Lon- 
don. 

Lake. Potts. 

Lake, Blake, 

Boult. Guinchard. 

T. 


als. 
Thompson. 
mick, 


J. aan. San Fran- 


x... Christen- 
sen and Lund, 

Johnson. Recken- 
dorfer, 


McCor- 





Clark. Fournier. 
W. Rose, Halesowen. 


|W: B. Price and W. 
D. Overton, Hamp- 
ton Wick. 
| Kimber. 
Edwards. 
J. Gresham, Salford. 
R. Hallewell, Black- 
burn. 
| J. BR. Hargreaves, 
Haslingden. 
| Abel. Kleemann. 
W. = Eades, Birming- 
ve Place, Maccles- 


eid. 
|R. 8. E. and R. 
| Collinge, Oldham. 
Haddan, Jackson, 


Bellamy, 
Gamichon. 


} 
| Haddan. 


Haddan. Salvat, 
Haddan. Ullrich. 
A. iF, Pld, Sr “=. 


Jackson. 


a C. "Bromfield, Brigh- 
to 


n. 
J. A. F. Aspinall, 
Inchicore, Dublin. 


Brandon. Nysts ‘dm, 
Pitt. Surr. 


W. Reid, Bristol. 

Brandon. D'Aragon, 
oe Woodford, Upper 
Imray. _» 


Lake. La Société de 
Tassigny Freres et 
Die. 
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Stoppers for bottles, &c. 


Mineral white substances for dress- 
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Rotary engines 
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firing of kilns 
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chemical accumulators 


{Coal cutting machinery. 
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Ventilating buildings and apparatus 
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Manufacturing woollen fabrics. 
(Complete specification). 


Screw buttons for apparel. 
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Rotary engines. 
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and giving an alarm in 
a + excessive speed. 

Steam boilers. 
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Gas motor engines. 

| mentertng harmless explosive gases 
in mines, &c. 
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machines and churns. 
Artificial Neat apparatus for photo- 


fabrics. 
oe | 
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Purification of water. 


Knobs and their attachment to 
spindles. 

Electric lamps. 

| Sewing machines. 

Looms. 


| ae pottery ware and muffle; 


| Securing knobs to spindles. 
| Heating appliances. 


Manufacture of gun barrels, applic- 
able to ordnance, shafting, sheets, | 
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Pulleys, or like apparatus keyed or | 
fastened to shafts. 

a for use with reservoir holders. 
Gas regulators and burners, 

Cocks and valves. 


Process for the manufacture of 
malleableiron. 

Production, conservation, and regu- 
lation of electric currents. 


or - eee for disinfecting sewage, 
iC. 
Self-regulating gas burners. 
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of the invention. 











each containing a row of types of the same denomination ; the casg 

















The type case consists of a number of grooves 














NOTICES TO PROCEED. a is placed at an angle and the weight of the superincumbent t 
1,.—Time for entering Opposition expires Friday, FINAL SPECIFICATIONS — serves to force the lowest type through an aperture when requi me 4 
December 16, 1881. November 19, 1881, Nos. ytd, 3 2182, 2 32138, 2214, | The setting mechanism isarranged on movable guides in front of 
— + the type grooves, and is capable of being brought opposite to any 
" | one of the grooves for the purpose of ejecting a type into the com 
No. Name. | Name. No. Name. 21, » posing race which is fixed to it. The distributor comprises princi 
| —_ om aaa pally a distributing race for receiving the lines to be de-¢ omposs i. 

1881 | : 1881 : i 22, and mechanism which, after having corrected the position of the 

3155 Kelday. towe. £249 Minitre, distributors, transfers the front type from the race into the corre. 

3159 | wr! , | | Soke sane a 23, sponding type groove. (April 16, 1881). 

( am). es. 298 ake y/or, ’ " 

3163 | Engel Singer. Wood, and y all of the sear 1361, 1689. Spinning and Twisting Frames: J. Erskine, 
(Viedberger | Johnson Clark). 24 75 , 2280, 2: Strabane, Tyrone, Ireland. (4d. 4 /iys.)—The inventio: 
and Co.) (La Société] 4392 | Fingland. — 9: is essentially for a “cent-ifugal guard” by which the ends of 

3166 | Morgan- dite Rafi) 4442 | Ezard. broken threads are caught up and prevented from becomin 4 
Brown nierie de St) 4480 | Thompson 95 2 2 entangled with adjacent en's, and also by which the centri- 

(Harding). Quen), (Ganith:. ein » 9317, 2318. 2319, 2326 fugal action of the thread is controlled, and less drag pro- 

3167 | Donkin. | Genn. 4544 | Turpin 99, all of the year 1851 duced onthe bobbin, A is the centrifugal guard placed under. 

3170 | Gibbs | Goolden and] 4607 | Joel. 

3172 | Bassnett. Macka 4683 Hudson, 

sees | Sencincte | ai a HLL) Maka ind | paTENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 

3187 | Lake Bean, Ferguson. DUTY OF 50’. HAS BEEN PAID AND REGISTERED. 

(Nichols). Klug (Meier).| 4715 | Makin and es = 

3189 | Lake 2 | Swan Johnson- ’ a c 
(Maxim). Francis Ferguson. No. Name. No. Name. No. Name. 

3191 | Cooke. (Wurtz) 4797 | Gore. — —_ —j} —_—_—_ | —_— 

3192 | Wilson. Reddie 4946 | Morris and 1878 | 1878 1878 

3194 | Hardingham, (Ch esebrough Bennett 4366 | Whelan. 4856 | Lheureux. 4940 Mappin 

- 4755 | Cobley. 4876 | Lake (KAen- |] 4818 | Engel (Hey- 
° , iti. 4761 | Gibbs. drick Loom mann). 
- sit res m | 
Tl ftme for entering Cupest — Feceday 5018 | Burbridge. Harness 4826 Benn. 
December 20, 1881 por er | “ ~ 

a ——___—_—— 5116 | Knights | Co.) 4839 _ Rylands, 

oe " . . Templeton. 5006 | Ciotti 4849 | Haddan 

No. | Name Name. No. Name. Cooke. 4794 Lanyon, (Watkeys). 

= ™ jliiott and | 4814 | Thompson 4850 Haddan 

1881 | 7 1881; Bayley | & Rogers (Potter), 

3148 | Lake 3600 . ilkinson. 4531 | Dixon 4004 | Brown, 4852 | Aronson 4854 | Maignen 
Renshaw). | 3666 -riestman & (Kenig). S47 tate J 900 | Lake (Bart t : 

| aw ha 3 | ae oobi aun) Jeanee” 4547 | —— 4900 —. v whew y a by neath the thread plate and above each bobbin; / is a slit for 
Bradbury ant | Clark (Edison) ) ag ‘ 913 Hellve — setts. admitting the thread g; d are screws attaching the guards 
Harrison. (Michaud). | 4556 | Justice an). 4913 | ellyer, | The dotted lines show the thread plate lifted up to facilitate the 
Fieldhouse. Wetter | (Bastet). = sane ee ee removal of the bobbins from the spindles. The tongue or point 
Abel (Wheeler). 4562 | Kitson. which projects downwards from the gus ard serves to control the 
(Petzold). | Jensen 4576 | Brewer PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP _ a — within the radius of adjacent spindles or threa is 

3261 | Helliwell. (Serhlet). (Edison) DUT 100%. HAS BEE aeTR (April 19, 1851) 

> : . w= coe EN PAID AND REGISTERED. 

3271 | McLaren. Harrison. 4578 | Barlow 7 - 1692. Distance Register for Conveyances: Ww. 
= 0 suewer. — eae ne nholdt). 7 - ar wa Zoemesen, Hackney, and A. Morten, Harlesden, 
Schmoele and on Naw- 615 | Dee. » ° . y : Middlesex. [‘d. 6 Figs.|—By means of a combination of 
Mols. rocki 4616 | Finch- No Name. No Name. No. Name. levers, wheels, ratchets, cams, &c,, the distance travelled by at 

3296 | Alexander (Paulmann Hatton and 187 eae 1874 = 1874. wheeled conveyance is registered, and indicated to the passengers, 
(Violette). Miniere. = Thorpe, 3999 Shorland 4094 | Risien 4174 —s so that each may know the amount of fare to be paid. A cam is 

3302 | Pieper Wadsworth. | 4673 | Melvin 4175 | Mond. ” aieciedaiie . Phill ye attached to one of the wheels for producing a reciprocating motion 
(Faber). Wilkinson 4676 | Hodson, od ond, on — sell). ; a <a for operating a ratchet wheel, from whence the necessary motion 

3305 | Bright, De Pass 4686 | Imray - ave Ru : : to the registering apparatus is transmitted by an endless chain. 

3315 | Amati. (Elliott). ‘ Viett). & Batter. (April 19, 1881). 

3362 | Hopkinson. Calvert, 4720 | Chambers 

3371 | With Fletcher. saan | Seinanalt ond 1719. Bending, Burning, Staining, and Anneal- 
(Praechter). 5 | Westing- Smith. PATENTS WHICH HAVE BECOME VOID. ing Glass and Burning Art Tiles or Pottery: b. 

3379 | Brewer house. 4760 | Smith. 1.—Through Non-Payment of the Third Year's Stamp Duty of 501 - og hosy Tana pte omy gt age 
(Stormer). Jameson. 4776 | Kynoch. ‘ ] ghi y amp Duty of ,, the use of gas and air combined before ent ering the kiln or 

3386 | Schmoele and Black and | 5004 | Lake (Reed furnace, and without using any additional pressure to either the 
Mols Larkin. 5116 | Haddan gas or the air, and (2) in the general arrangement of the kiln or 

3410 | Meihé © Akester. (Jackson) No Name. No. Name. Name, furnace in which the glass or tiles are heated. The mixture of gas 
(Frobeen) Gill 5117 | Haddan | and air is admitted to the furnace by a series of tubes 80 arranged 

3453 Bonneville Boys. (Jackson). 1878 1878 | in connexion with flues and dampers that the size and intensity 
(Roland). Sturgeon and] 512 Pitt (Burr), 4596 | Lumley. 4638 Gray $ | Edmondson, of the flames can be regulated and the heat localised in any part of 

3544 | Jones. Galwey. 5137 | Clark 4597 | Newton (Stewart). | Koch. the furnace. (April 20, 1881), 

3584 | Clark (Giraraj 4526 | Everitt and (Cooper), a (Good). 4659 pugas. | Everickx. 1728. Apparatus for the Manufacture of Bases 
(and Pabst) Barnard, 4598 | Aveling and | 4640 Lake | Gwynne. for Artificial Teeth: A. M. Clark, London. \‘/. 

Greig . (Despecher), } Scott. Duchesne, Marseilles, France). (is. 14 Figs.j—The bases of cellu- 
- —— 4601 | Hunt (Al- | 4643 | Brewer 3} | Haddan loid and india-rubber are made in a flask which is formed in two 
PATENTS SEALED er and = aane, | pe parts ; es pry te 2 See in + eae p rs - 
_ N emt r2 os , 188 enb8l). _ eres) GCOug , GNA wax pattern of dental pilates. ae top half is then placed on the 
— I. ~Sealed Nov moto eone nh 1. — 460 Aggio and 4645 | Sellon, Ladd, Bello) lower one and filled with plaster, When set, the wax pattern is 
, ; . Stidolph, & Edmunds, Lion, removed and the celluloid or caoutchouc is injected from the nozzle 
No. Name. Name. No. Name. 4608 | Rich. 4646 Sellon, Ladd, | Dawes. of an injector cylinder. (April 20, 1881). 
pe a 4609 | Morton. & Edmunds | Hinde, 4 

1881 1881 4614 | Lake 4649 | Bond Wirth 1766. Reel Fittings for Fishing Rods, &c.: W 

2340 | Turton and McKinley 2514 Ha idan | (Wesson). | 4650 Clarke and (Goldenberg). | Hardy, Alnwick, Northumberland. [(d. 16 Figs.)— 
Allibon (Cockerell). Hames, 4616 | Martin Smith. 4687 | Johnson. Comprises firstly a slide guide or double slot for the back of the 

2354 | Schneider Brown and Stever, and 4621 | Newton 4651 Wirth 4688 | Hancock. reel to slide, and having a spring lock bolt, and a double cap with 
(Dette). Michell. Eames). | (Good). (Lowenthal 4] 4694 | Engel spring to let the reel in or out at will; and, secondly, of an arrange- 

2359 | Macay Clark. 2805 | Haddan 4623 | Rowland. Léwenthal) | (Hasse!). ment for locking the rod section joints, which c ynsists of & hook 

2363 | Pocock. Ford (Healey). 4624 | Clark (Gold, | 4657 Starley and | 4695 | Wirth on one joint and a spiral catch on the other. (April 23, 1881). 

2367 | Dennert and Smith. 2963 | King (Xose). Go'd, Scott, Starley. | (Eimenhorst). 1772. Bobbins and Tubes of Spinning Machi. 
Lind. Herd. 2998 | Murphy. & Crowell). | 4660 Watson. 4697 | Howell. nery, &c.: J.H. and L. Wilson, Todmorden, Lanca- 

2368 | Specht (Schu- Bottomley. 3619 | W alker and 4625 | Bate. 4661 Mewbura 4699 | Melhado. shire. (6d. 25 Figs})—This invention essentially consists in 
mann), Ludlow. W alker. 4627 | Watson. (Friedmann) 4701 | Bray and strengthening the end of the bobbin or tube by means of a metal 

2372 | Scott. — 3911 | W a ; 4632 | Wilson. 4662 Sprague. | _ Jackson. ring stamped or spun into the requisite form, (April 25, 1881) 

Marks). ( Wheeler). 4703 | Breitbart. 
= beeeesne es | aa 1773. Controlling the Accuracy of Sighting and 
Ts —Sealed 1 November 29, 1881 - -—- Aim in Rifle Drill or Practice: R. Morris, Lewi 

- — a han eee dh. Ro oa ham, Kent. [6¢. 8 Figs.)—A tube is inserted in the or Soup 

. a 7 * 7 I1.—Through Non-Payment of the Seventh Year's Stamp rifle barrel and kept in position by a perforated block placed in 

No Name. Name. No. Name. Duty of 100%. the breech. The rifle thus becomes a small bore, and can be used 

ee ern enme for firing small cartridges at screens or targets placed at short 

1881 . 1881 cages: mah Poe j in distance. (April 25, 1881), 

528 | Gay. arvey. 3301 Burr. " z Zo. | z 

1099 | Cook and Lewis. 3384 Mewburn are. Home. No. Name. No Name. 1774.* Driving Gear of Tricycles: T. Townsend, 

Cook Alexander (Pond) | Coventry. (2d.)—The chain wheel of the tricycle contains a 

2366 | Engel (Guhl (Ziegler). | 3407 Stewart pee Pulv ot | Potte Sterley series of spur pinions and wheels so arranged that whilst they 
& Harbeck) Bell, Stoney (Stewart) —_ —— pane otter, Starley. do not interfere with the forward movement of the machine, yet 

2377 | Digby. _ and Rich. | 3483 | Brewer macher. 8947 | Despaquis. Hughes. when it is required to turn round corners either wheel of the 

9383 | Robertson Anderson. “ Edison ae tricycle is free to turn quicker or slower according to whether the 

- & Gubbins Everitt. 3504 Meihé machine be turned to the right or the left. (April 25, 1881). 

2396 | Orth (Dunks Mewburn. (Hoesch). NOTICE OF APPLICATION FOR PROLONGATION OF LETTERS 1777.* Joints of Pipes or Tubes: R. Punch, 

| and Ryan). (Dequoy). 3553  Jagenburg, PATENT. Middlesbrough. (24)—The ends of the pipes are joined 

2402 | Hawkes and Loress. 594 | Haddan D. Mitchell, Macclesfield. No. 1964 of 1968. Manufacture of | ‘osether by a screwed ferrule in which there is @ disc or plug, so 

‘ | Bowman. —.. u we. | ,{higowsky). | figured cloth. On the 6th day of January next @ time may be | that when pipe is disconnected by screwing the ferrule further 

2406 | Chrystal. peed (Hall), } 3595 | Collard. fixed for hearing the said petition. Any person desirous of being | 0" % the other pipe, the plug is forced against the end of the pipe 

oon — <C peland). | 3602 -e bi heard in opposition must enter a caveat to that effect in the Privy | #44 Stops the passage, (April 25, 1381), 

F ‘ O . | 3605 anac : + , 28 

sean | Sone ona on roo a 1. Council Office on or before the said 6th day of January next. 1779.* Machines for Shaping Wood: T. Morgan, 

pods wewton sane a London. (£. Bahn, Charlottenderg, Germany). (2d.]—For form- 

2499 | Mainwarin (Gravier). or oa) Scat ing pillars, balusters, &c., the wood bars are placed in an endless 

2438 Walhare. & Clark ane Di eager bed which leads them slowly past revolving cutters. ‘The clamps 

maaan | cee ae | T — _— which hold the bars are capable of being turned, so that a second 

2448 — one — we oe a om on ABSTRACTS OF SPECIFICATIONS PUBLISHED side of the wood can be offered to the cutters. (April 25, 1881). 

8, Ys . 3339 Abel (Godil- 

2477 | Clark Dalzell. lot) DURING THE WEEK ENDING NOVEMBER 26, 1881. 1782.* Hot Air or Carbonic Acid Engines: P. 

| (Whiting). Torr. 3864 | Pitt (Hyatt). | Abstracts marked with a * relate to applications not proceeded| Jensen, London. (MM. Honigmann, Grevenberg, Germany). 

2483 | Henderson Torr. 3876 Lake with, The number of Views given in the Specification Drawings | (24.]—The air is compressed, and is heated by forcing it into and 
( Demoney - Von Naw- (Anthony). is stated in each case after the price; where none are mentioned through the fuel contained ina closed retort. The air entering 
Minelle). rocki 4004 Lake (Liver- the Specification is not Illustrated. below the fuel forms carbonic acid; should, however. the latier, by 

2511 | Huxtable. (Schiitz & more). Where Inventions are communicated from abroad, the Names &c., of the | T¢#800 of too small a supply, be reduced to carbonic oxide, then 

2513 | Haddan Juel). 4019 Dering. Communicators are given in italics. the latter will bo burnt by the air admitted by a pipe above the 

| _ (Marks). Allan 4041 | Codd, Copies of Specifications may be obtained at 38, Cursitor-street, Chancery- | tate. The heated air is caused to operate a piston in the usual 
| Brentnall. | Greenwood | 4046 | Defty and lane, E.C., either personally, or by letter, enclosing amount of price | Manner. (April 25, 1881). 

— we F (Schiile). . aithwaite.| and postage, and addressed to Mn. H. READER LACK. 1783 eens Electric Currents: E. G 

Jourauc | Grove. 4075 Jomersley. 1669. T ° - 2 » r ) 

| oy : . Type Setting and Distributing Apparatus: | Brewer, London. (7. A. Ldison, Menlo Park, N.J., U.S.A.) 

po me anc | take (Sev). 4110 —= herd H. Springman, Berlin. (Z. W. Brackelsberg, Westphalia, | (6d. 4 Figs.}—Under Parent 4391 of 1880 the same inventor 

orga —_- 168 | Thon ard). | Prussia), (10d. 19 Figs.]—The type case, the setting mechanism’ | described a weber meter consisting of an electro-depositing cell 

, Ord. 416 nompson and the distributing arrangements constitute the three main parts | placed in a circuit which is a shunt to the main circuit, so that a 


definite proportion of the current was shunted through the cell, 








and left a record of its quantity in‘the amount of metal deposited 
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upon one plate of the cell. In use the resistance of the cell and 
consequently the amount of current passing through it decreases 
with an increase of temperature, and to obviate this effect he now 
forms the shunt of two parts, the resistance of one of which 
increases as the other decreases under changes of temperature. 
Supposing the second resistance to be a coil of copper wire and 
the first to be a 20 per cent. solution of sulphate of copper, then the 
variations of the two would balance each other if the resistance of 
the wire were three times as great as that of the solution, In 
practice he finds it convenient to use two cells, in one of which 
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the deposition takes place with greater rapidity than the other, 
one being open for inspection at frequent intervals while the other 
forms a check. Fig. 1 is a front elevation of a box or case contain- 
ing two cells which constitute a meter; Fig 2 shows two cells with 
diagram of circuit connexion; Fig, 3 is a detailed view in section 
of a portion of a cell. In Fig. 1 the ioner door D covering the cell 
C is kept locked, while the outer door is always open for inspection, 
In Fig. 2, 1 and 2 are the main conductors from which a derived 
circuit 3, 4 leads into the house in which the meter BC is placed 
for measuring the current passing through the house, Resistances 
RR' deflect portions of the current into the shunt circuits 5, 6 and 
7, 8, the resistance R' being less than KR, so that a greater current 
passes through B than C, SS! are the compensating resistances 
of fine copper wire. Fig. 3 shows how one of the plates may be 
withdrawn to be weighed by slaekening the thumbscrew H and 
raising the plate through the slot % (April 25, 1881). 


1784.* Machinery for Grinding Rags, &c.: W. 
Knowles, Heckmondwike, Yorkshire. (2¢.)—The 
slot which carries the spindle of the feed rollers is curved instead 
of being straight as usual, so that if the rollers are raised or lowered 
they do not leave the swift. (April 25, 1881). 


1786. Production of Solid Fat Acids from Oils, 
or Oleic Acid, &c.: F. Wirth, Frankfort, Germany. 
(A, M. Jacobs, Moscau, Russia), (4d.)—Transforming oleic acid, 
eraca acid, and their glycerides into solid fat acids by the reaction 
of sulphuric acid thereon at low temperatures, and by the decom- 
position of the sulpho-acid compound produced by means of boiling 
water, constitutes the chief feature of the invention. The applica- 
tion of the fat acids for making candles, soap, and Turkish red 
mordants is also claimed as novel. (April 25, 1881). 


1787. Dynamo-Electric Machines: A. M. Clark, 
London. (i. J. Miller and A, Levett, New York, U.S.A.) [ls. 4d. 
13 Figs.}—The object is (1) to provide a dynamo machine 60 con- 
structed that separate currents may be produced, one of which 
may be used to excite the field magnets, and at the same time 
perform work in the external circuits, whereas the other currents 
perform work in the external circuits only, and these different 
currents from the same machine may be of various degrees of 
intensity. (2) To facilitate the separation of the armature co ls 
from the fixed magnet coils, and to provide aform of wheel that 




















will prodace a current of air to prevent overheating of the coils. 
Referring to the illustration, the armature rotates between two sets 
of field magnets, of which there are six in each set, The magnet 
cores are connected by brass plates U' to O*, and are coupled 
together in one circuit by means of a wire L, which proceeds from 
the binding post N', traverses the whole of the magnets in succtes- 
sion, and goes in the form of a coil R to the lower brush of the first 
commutator I', From the other brush H' of the same commutator 
a wire extends to the binding post P'. These two posts form the 
terminals of the external circuit, The armature wheel has 
eighteen coils designated J‘ toJ*. These coils are divided into 
three groups of six each, that is, a8 many as there are field 
magnets, in the following manner: A wire K' connects all the 
coils J'J' J‘ for each group, while the coils J? for each group are 
connected by a wire K?, and the coils J3 are connected by a wire 
Ks. These wires pass to the respective commutators I' I? 1%. 
Each commutator consists of six segments, arranged concentri- 
cally within a flanged ring a (Fig. 3), and the segments 1, 3, and 5 
are connected with each other, and the segments 2, 4, and 6 are 
also connected with each other. The wire K' connects the seg- 
ments 1, 3, and 5 of the commutator Il, and the coils J' J' J! of 
an armature cof group with each other, and passes back to the 
commutators and connects the segments 2, 4, and 6 of this commu- 
tator 1. In like manner the wire K* connects the segments 
1, 2, and 5 of the commutator, I2 the coils J* J* J*, and the 
segments 2, 4, and 6 of the commutator I[*, and so on, The 
sides of the armature coils are so arranged that in the moment 
that they leave one field magnet one-eighth of their cross section 
covers the next adjoining magnet, as shown in Fig, 2. The 





specification further describes a machine provided with a relay 
and resistance for causing the reverse or secondary current 
originating in the solution of a plating bath to pass through the | 
magnets in the same direction as the main current. (April 25,! 
1881). 





1788.* Furnaces for Burning Pyrites: J.Mason, 
Witney, Oxfordshire. [44 3 Figs.)—Relates to improve- 
ments on former Patent 3196 of 1880, and consists in placing an 
inclined shoot for feeding the material instead of the hopper 
previously used, also in making other variations in the construc- 
tion of the furnaces described io the former specification. (April 
26, 1881). 


1789. Block Signals for Railways: J.W. Fletcher, 
Stockport. [d. 6 Figs.)—Kefers particularly to shunting 
stations or sidings which are too far away from the signal-box to 
be worked by a lever, or tobe seen by the signalman. The lever 
in the signal-box which works the signal and the lever at the 
shunting station or siding for operating the points are each fitted 
with locking apparatus capable of being worked by electric 
current. When the signal lever is free to be moved the points 
lever is locked, and when the latter is free the signal lever is 
locked in position to maintain the signal at danger. (April 26, 1881). 

1793." Tobacco Pipes: J. Koppenhagen, London. 
{4d. 3 Figs.}—A reservoir and tube receive the nicotine, which 
can be discharged on removing a plug stopper at the end of the 


tube. (April 26, 1881). 


1794. Bottle Stoppers: H. A. Bonneville, Paris. 
(J. Wills, New York, U.S.A.) [4d. 1 Fig.)—Relates to what are 
known as ‘‘syphon” bottles for aérated waters. The object of this 
invention is to prevent the contact of the liquid with any metallic 
part, the stopper is therefore formed with a vitreous lining, as is 
also the spout which extends from the outer shell and from which 
the liquid is discharged, (April 26,1881). 


1795. Manufacture of Glass, &c.: C. A. W.Schon, 
Hamburgh. (4G. Leuffyen, Berlin). (10d. 32 Figs,|—The glass is 
melted in a similar manner to the melting of metals. The inven- 
tion comprises (1) a melting tank and tilting apparatus; (2) the 
melting furnace; (3) an annealing furnace; (4) a hand Jadle; 
(5) @ tilting ladle; (6) tongs for grasping hot articles; (7 and 
8) apparatus for shaping bottle necks; (9) a casting bench and 
appurtenances; (10) a method of forming dishes and other articles 
by pressure; (11) a hollow spring core to allow for the contraction 
of the glass when cooling around it; and (12) the combination 
of any two or more parts of the invention and the apparatus 
by which the working is rendered continuoas. A complete descrip- 
tion of the various apparatus described in this specification would 
be beyond 'the limits of an abridgment. (April 26, 1881). 


1799. Lamps for Bicycles, &c.: G. Burt, Birming- 
ham. (6d. 7 Figs—A box clip for securing the lamp to the hub 
of the wheel, and appliances for raising and lowering the wick, con- 
stitute the features of novelty of this invention, (April 26, 1881). 


1800. Oyster Culture: E. Johnson, Isle of Wight. 
(6d. 2 Figs.}—The spat deposit is received in covered trays or 
chambers, and there retained until sufficiently matured and fit for 
turning out on the open ‘ground. The inventor claims this 
system, and the use and arrangement of the trays and covers. 
(April 26, 1881), 


1801.* Appliances for Preventing Radiation of 
Heat from Pipe and other Surfaces: R. Stewart, 
London. (2d.)—The covering is formed in halves, and consists 
essentially of an inner sheet of asbestos, &c,, on the outside of 
which longitudinal strips are fixed and covered with sheet iron or 
millboard, the intervening space being filled with silicateor other 
non-conductor of heat. (April 26,1831). 


1802. Electric Lights, &c.: P. Jensen, London. 
(T. A. Edison, Menlo Park, N.J.,U.S.A.) (10d, 22 Figs.jJ—Describes 
several forms of Edison incandescence lamps so arranged that the 
act of putting them into their sockets connects their terminals to 
the respective conductors. Fig.1is an example of one form of 
lamp and socket. Two metal bands or rings a6 are put upon the 
neck B, one of them, a, being formed into a male screw thread ; 
from these bands wires 3, 4 lead to the clamps cc of the bridge 
Upon the interior of the socket is an internally screwed metal 
band connected to one main conductor, the other conductor 
being connected toc. Instead of forming one of the bands intoa 
screw thread it may be made concave and be held by spring fingers 
in the socket. Or the insulated neck may be slightly bevelled and 
have two concavities, one on either side, in the bottoms of which 
are metal plates to which lead the wires from the bridge. Spriog 





fingers attached to the socket enter these concavities and make 
the necessary contacts while they secure the lamp. Each lamp 
is provided with a circuit controller C by which it may be turned 
in or out as desired. In this appliance, which is shown in section 
n Fig. 2,is a bush which is screwed into the lamp socket, and 
which carries the spindle z ending in the contact point u, This 
spindle is constantly pressed forwards by a spring, its motion 
being restrained by a pin y. which as the handle D is rotated drops 
into one or other of two cross grooves, one only of which is sufli- 
ciently deep to allow the point of the spindle to come with the 
terminal of the lamp, The invention further relates to inserting a 
piece of lead wire in lamp circuit so that in case of an abnormal 
current the lead melts and destroys the connexion, Also to 
methods of suspending shades so that the fittings shall not cast a 
shadow, and of constructing brackets and chandeliers for electric 
lamps similar in general design to those already employed for gas. 
(April 26, 1881). 

1803. Production and Use of New Types, &c.: 
L. Weiss, Vienna, Austria. [l0d. 5 Figs.)—Kelates to a 
system of arranging the cells of the case in which the type are 
contained, and of combining letters or figures forming fractional 
parts or members of words or numbers most frequently required 
by the compositor; the object being to increase the speed of 
composing. The invention consists in the employment of the 
grouped letters or characters, and in the arrangement of the com- 
posing board or case in which they are contained. (April 26, 
1881). 

1804. Compound for Cultivating Plants without 
Soil: J. Imray, Londen, (A. /. Poullain- Dumesnii, Paris). 
[4d ]—The compound consists of moss mixed with manure. the 
roots of the plant are washed free from mould and placed in the 
compound, which requires to be kept in a damp condition, 
(April 26, 1881). 





1805. Machinery for Grinding, Granulating, or 
Crushing Grain, &c.: H. Seck, Frankfort-on-the 
Main. (8d. 9% Figs.)—Relates to such machinery as described 
in previous Patent 4169 of 1880, the present invention consisting in 
arranging the levers carrying the rollers, and the adjusting 
spindles and springs, in such a manner that the spindles adjust the 
position of the levers and roller independently of the action of the 
springs, the tension of which is also adjusted independently of 
the position of the rollers. The grinding or crushing roller is 
mounted on the ends of levers B pivotted at C to brackets D 
on the framing E and formed with an eye at their opposite ends 
through which passes loosely a screw spindle having ® collar, 
against which the lever is pressed by a helical spring, with its 
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other end against adjusting nuts on the spindle. The inner end 
of the spindle screws through a wheel nut heid between the jaws of 
bracket K, and gearing with the teeth of two nuts or worms on a 
spindle carried in bearings and rotated by a handwheel. The 
roller A can thus be adjusted to or from the roller A! within the 
limits of actual contact independently of the action of a spring, by 
rotating the nuts ; while the pressure of the spring can be adjusted 
by another nut irrespective of the adjustment of the rollers, 
(April 26, 1881), 


1806. Preparing and Welding together Lengths 
of Metal Pipe: A.M. Clark, London. (iH. von Hartz and 
O, Fix, Cleveland, Ohio). (6d. 9% Figs.}—Is particularly applicable 
for preparing and welding short sections on to old boiler tubes, so 
that they may be of sufficient length to allow of their being 
reused, The invention substantially consists in the method of 
simultaneously cutting off and preparing the male end of a tube, 
by rolling a bevel channel around it, and then expanding the 
female end of a tube to suit the bevel of the male ended tube. 
Also in the apparatus for accomplishing this and effecting the 
welding of the two parts together. (April 26,1881). 


1807. Slide Valves tor Steam Engines: A. M. 
Clark, London. (W. 8S. Hughes and J. Gregory, of Long Island 
City, and C.J. Howe, of New York,U.S,A.) (6d. 7 Figs.)—The object 
is to prevent the noise made by the exhaust steam of engines, and 
the invention consists in so arranging the valve cavity for obtaining 
a gradually increasing opening, that exhaust previous to the com- 
pletion of the piston stroke is limited, and the exhaust steam 
instead of being allowed to explode is gradually released. In the 
illustration, A is the improved slide valve, c exhaust port, and 6 b 
steam ports; d is a perforated diaphragm that forms a portion of 
the valve face. When the valve is moved in the middle position 








the exhaust steam passes through the rows of perforations as they 
come successively over the ports }into the cavity a,and to the 
exhaust port c through the middle perforations. The steam is thus 
cut into smal] streams first very fine, and then larger as the 
perforations come fully over the steam ports }, so that instead of 
the usual explosion when the exhaust is suddenly admitted through 
a single opening, the exhaust makes an almost noiseless passage 
tothe portc. Back pressure to the piston is prevented by reason 
of the first outlet of exhaust taking place before the live steam is 
admitted. (April 26, 1881). 


1809. Telegraphic Cables: W.R. Lake, London. 
(P. B, Delany, New York, U.S.A.) (8d, 18 Figs.}—The illustrations 
show one form of cable according to this invention. The wires 
CC are strained through insulating distance pieces in a tube, the 
space between them being filled up with powdered mica. In some 
cases the inner tube serves for the circulation of a heating 





medium to dissipate any moisture condensing on the wires; in 
other cases the wires pass through the inner tube, and the annular 
space serves for the passage of the heating medium. The specifi- 
cation describes methods of laying or carrying and ramming such 
pipes, (April 26, 1881). 

1810. Combination Garment for Mechanics, 
&c.: W.R. Lake, London. (A. Peschel, Berlin). (6d 3 Figs.) 
—The garment consists of trousers, with a front part formed to 
serve as a breast covering. (April 26, 1881). 


181l. Treating Vegetable Textile Materials to 
Facilitate the Dyeing of the Same; W. R. Lake, 
London. (A. /, J. Bang and VU. V. Clotus, bothof Paris). {4d]~— 
The cellulose of such materials as cotton, flax, hemp, &c., is traus- 
formed into slightly nitrogenised product, so that it is capable of 
being dyed directly by dyes which contain nitrogen or azote, or of 
being applied as a mixture with wool or silk, to be afterwards 
worked up and dyed together, (April 26, 1881), 


1813.* Brake and Speed Indicator for Bicycles, 
&c.: H.S.H. Shaw, Bristol, ([2d.)—A rotating weight over- 
comes the resistance of a spring as the speed of the vehicle increases, 
and shows the velocity by the size of the circle which the weight 
apparently forms by reason of the retention of impressions on the 
retina. The circle can be measured by the point at which it 
appears to cut a properly graduated spiral curve. (April 27, 1881). 


1814. Button-Hole Sewing Machines: W. M. 
Brown, London. (J. Reece, Boston, U.S.A.) [ls. 33 Figs.) ~ 
Is an improvement on that class of machine in which the stitching 
mechanism is made to travel first along one side of the button-hole 
slit, then about the eye, and then along the other side of the slit. The 
machine and its details are fally illustrated and described at great 
length, and twenty * claims” for novelty are made, but to describe 
the manner in which the apparatus works would occupy great 
space, (April 27,1881). 

1815. Apparatus for Moulding Water-Closet 
Cisterns : H.and W. Sutcliffe, Halifax, Yorkshire. 
[sd, 14 Figs.}—A bedplate supports a block or core to form the 
inside of the cistern; the outer portions of the mould are made so 
as toleave the required thickness of metal The mouldis held 
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in position by pins and cotters, and the fluid metal poured in at an 
orifice at the top. (April 27, 1881). 

1816. Valvesand Taps: J.G.Messenger, Lough- 
borough, Leicester. [6/. 6 Figs.}—The application of a 
flexible movable seating and a tap plug constitute the features of 
novelty claimed for this invention. The flexible seating is in the 
form of a ring and arranged so that it is compressed between a 
fixed flanged and loose ring, and becomes expanded laterally and 
makes a sound joint by the pressure of the plug. (April 27, 1881). 


1818. Apparatus for Regulating Flow or Pres- 
sure of Gases, &c.: F.W. Clark, Westminster. [6d. 
4 a eee applicable for reducing very high to low 
pressure. he apparatus consists of two vessels, one being 
within the other, the inverted one being open at its lower end and 
extending nearly to the bottom of the outer vessel. A branch 
from the main gas-pipe admits the high-pressure gas to the annular 
space around the inner vessel, and the gas passes beneath a 
weighted piston or plunger which it raises more or less according 
to the pressure ; the upper side of the piston is connected by a rod 
and lever to a gas cock, so that according to the degree of move- 
ment of the piston, the cockis turned and the passage of gas 
regulated. (April 27,1831). 


1819.* Furnace Fire Bars: R. Macpherson, 
Kentish Town, Middlesex. [2¢.}—Consists in so arranging 
the apertures that a more plentiful supply of air can be admitted 
to the furnace than hitherto. (April 27, 1881), 


1820. Preparation of Magnesia for Separation 
of Ammonia from Excrementitious Matter, &c.: 
S. Pitt, Sutton, Surrey. (7. Sciloesing, Paris), (4d.)—Con- 
sists (1) in submitting lime to the action of a magnesian solution ; 
(2) separation of magnesia from sea water; and (3) manufacture 
of magnesia by precipitating sea water with an equivalent propor- 
tion of lime, then concentrating the precipitate by deposition in 
tanks into a small quantity of water, and flaally obtaining the 
magnesia in a dry pasty state by draining away the remaining 
water. (April 27, 1881). 


1821. Looms: F.S. Witham, Burnley, Lancashire. 
(4d. 3 Figs.}—An adjustable sley or batten has a reed space 
capable of adjustment to the various widths of cloth required to be 
woven. By a modification the sley or batten is arranged so that 
one or both shuttle boxes or parts may be expanded or contracted 
thereon to determine the reed space, (April 27, 1881). 


1842." Producing Inlaid Designs upon Surfaces: 
E. Omerod and R. J. and A. Edwards. [2d.)—Stone, 
marble, metals, wood, &c., have designs cut upon their surfaces, 
and the recesses so formed are then filled with metallic sulphide, 
and the whole ground or rubbed to a polished surface. (April 27, 
1881). 

1823. Printing Machines: E. F. Kelly, London. 
(6d. 3 Figs.]—Is for an arrangement for drying the “ set-off” sheets, 
so as to prevent them when moist from spoiling the impressions 
of the succeeding printed sheets. The invention, which is stated 
to be more effective than that described in Patent 3720 of 1872, of 
D. Servante, consists in applying two or more heated drying 
surfaces, arranged so that both sides of the “ set-off sheets” are 
subjected to their influence. The arrangement is shown in the 
illustration ; 4 is the “ set-off sheet” which passes in contact with 
each of the two impression cylinders 3. The cylinder I with which 














the sheet first comes in contact after impression is mounted in 
ranners carried by bracket 9, attached to the framing 6 of the 
machine; the cylinder 2 is also carried by the bracket, but is not 
capable of revolving. The tubes 7 and 8 respectively supply and 
carry away steam or hot air. The set-off sheet passes beneath the 
heated cylinder 2 and over cylinder 9, by which means both sides 
of the sheet are heated and dried. (April 27, 1881), 


1825. Apparatus for Padding Colours on to 
Calicoes. &c.: G. W. Clayton, Manchester. [éd. 
2 Figs.)—The object is to dispense with the engraved“ pin pad” or 
**slash” roller, and also with the top bow! and the blanket usually 
employed in padding. The invention consists chiefly in employing 
a colour trough having a roller revolving within it. The furnish 
ing roller delivers the colour on to a plain metal roller, which in 
its turn lays the colour on the underside of the fabric, which 
passes over in contact with it. (April 27, 1831), 


1826. Galvanic Soles for Shoesand Boots: G. W. 
von Nawrocki, Berlin. (4. Wienand, Baden, Germany). 
{4d. 3 Figs.}—The soles are composed of a series of plates of 
copper and zinc alternately, which by contact produce electri- 
city, The plates are united by eyelsts and covered with leather. 
(April 27, 1881). 


1827. Drills: W. Lloyd Wise, London. (4. Derome, 
Paris). (6d. 10 Figs }—Refers to machines for distributing seeds 
or pulverulent manures. According to this invention the machine 
is capable of sowing or distributing either seeds or manure, or 
both, and deposits them either in separate lines or mixed together 
cr in furrows, orseparate clusters, the manure being, if required, 
keptapart from the seeds by a bed of earth. The manure and 
seeds are contained respectively in a forward and rearward hopper, 
whence they are led by suitable openings into a trough wherein 
revolves helical arms for stirring and assuring a regular flow. 
The feed is regulated by sliding doors. The trough is divided into 
compartments, some of which receive the manure and some the 
seeds, and by means of valves and tubes they can be guided in the 
requisite direction, and delivered together or separately in a 
furrow, or indetached clusters. (April 27, 1881). 


1828. Manufacture of Gunpowder: E. A. 
Brydges, Berlin. (4. Mayr, Felixdorf, Austria), [(4d.)—The 
common cakes are pressed in open piles between linen cloths and 
metal plates The cakes are then separated, and again so many 
of them placed on top of each other as are necessary to give the 
required thickness of the powder when finished. The blocks are 
subsequently treated the same as single cakes wrapped ir cloths. 
and a whole column of them pressed openly between metal plates, 
(April 27, 1881). 








1829. Machinery for Manufacture of Nails: J. 
L. Heward, Newport, Monmouthshire. [id 3 Figs.)— 
The shanks are made in one pair of rolls instead of two pairs as 
usual and the side pressure of the slides to form the sides of the 
shanks is dispensed with. The manner of arranging and putting 
together the rolls in segments for convenience in renewing the 
working surfaces constitutesthe invention, (April 27, 1881). 


1830.* Machinery for Manufacture of Nails: 
J. L. Heward, Newport, Monmouthshire. (2d.)— 
Relates to improvements on former Patent 2711 of 1870 for a ma- 
chine for heading wrought nails. According to the present 
invention four dies are used, of which the bottom one is stationary, 
the top one working up and down, and the other two sides being 
held in their places by the usual motion of the ordinary heading 
machine. (April 27, 1881), 


1831.* Apparatus for Regulating the Heat of 
Carbonaceous Substances used for Enriching 
Coal : W.R. Lake, London. (Z. 7redholm, Stockholm), 
(2d.]—The object of the invention is to render the heat imparted 
to the plates in an “albo-carbou apparatus” capable of being con- 
trolled and regulated automatically, so that the naphthaline does 
not become overheated. The construction of the apparatus cannot 
be clearly described without drawings. which are not filed with 
this provisional specification, (April 27, 1881). 


1832. Brake Apparatus for Railway Trains: G. 
L. Joy, Southwark, Surrey. (2¢.)—Consists principally of 
an automatic device for throwing the pull bars operating the 
brakes out of gear when the motion of the train ceases, and for 
putting them in gear again when the train is running. (April 28, 
1881). 


1834. Reflectors: H. J. Haddan, London. ((. F. 
Brush, Cleveland, U.S.A.) [6d. 14 Figs.}—Consists of a concave 
reflector formed of a flat sheet bent into the form of a parabola. 
One or more cut-off plates are provided for the purpose of inter- 
cepting the direct rays of light without interfering with the 
reflected rays. In another arrangement a cut-off tube having a 
non-reflecting inmer surface is used with the same object. The 
reflectors are more particularly designed for use with the electric 
light. (April 28, 1881). 


1835. Current-Governors for Dynamo-Electric 
Machines: H. J. Haddan, London, ((. /. Brush, Cleve- 
land, Ohio, U.S.A.) (6d. 3 Figs.)—The object of the invention is 
to produce constant curreuts from dynamo-electric machines 
working under variable external! conditions without variation of 
the speeds of their armatures. This is effected by exciting the 
field magnets by a shunt current from the main conductors, 
and interposing a variable shunt acruss the magnet coils 
Fig. 1 shows the governor in section, while Fig. 2 shows 
it applied to a dynamo machine. The operation of the whole 
device is as follows: the binding posts p n, forming the ter- 
minals of the shunt circuit, are connected with the fleld mag- 
nets of the machine. The course of the shunt circuit is then 
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from the post p, through the piles H H, formed of carbon discs, 


and the outer portion of the solenoid coil E tothe postn. The | 


posts P N are putin the working circuit of the machine, in such a 
manner that the main current shall pass through the helix E in 
the same direction as the shunt current. The weight ¢ is so 
adjusted that when the machine is working to its full capacity, 
and the normal current is passing through its portion of the helix 


1842. Extracting by Volatile Solvents Soluble 
Matter from Substances, &c.: E. B. Belfast. 
(6d. 2 Figs.]—Consists (1) in boiling and washing the substances 
ona filter bed by evaporating a solvent and allowing it to ascend 
as vapour through the bed, so that it will be condensed and retained 
and boiled in the substance on the bed so long as the pressure 
below is not balanced by the pressure above, and that when they 
are balanced the solvent will fall, carrying with it what it has 
dissolved ; (2) the method of recovering the volatile solvents; and 
(3) the apparatus described. (April 28, 1881), 


1843." Rymer for Wood, &c.: G. W. von Naw- 
rocki, Berlin. (Zhe Wertzeug und Maschinenfabrik Ocerlikon, 
Zurich, Switzerland), (2dj—Specially adapted for ryming the 
naves of wheels. The instrument consists of two halves hinged 
below and forming a hollow tube. The upper ends are held 
together by the handle, longitudinal slots are formed in the tube, 
in which is fitteda cutter blade. The shavings accumulate in the 
tube, and are removed by taking off the handle and opening the 
tube. (April 28, 1881). 


1846. Rotary Engines: J. Swalwell, Battersea. 
fls. 24, 13 Figs.] —The illustration shows one of the arrangements, 
but the specification, which is profusely illustrated, describes a 
double rotary engine, a gas engine, and a compound high and low- 
pressure rotary engine, the main principle of construction, how 
ever, being in all cases the same. A is the main axis and B the 
piston, C casing, D abutment block or roller, The axes A and D! 
| pass through the end covers and are geared together with spur 
wheels; D* is a recess in the block D to receive the piston as it 
passes round. F is the steam inlet, G the exhaust outlet, and H a 
cylindrical valve, The steam enters in at the end and passes into 
the engine by a slit in the side of the cylinder when this slit 
corresponds with the inlet port F. The valve H is held to its face 
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by springs H', and a film of steam,surrounds it. The valve has a 
rocking motion imparted to it by means of a cam and levers, and 
the cam is so arranged that by sliding it more or Jess on the shaft 
the movement of the valve can be varied to suit the required 
degree of cut-off. A jacket N surrounds the main shaft, and the 
cylindrical part of the piston and springs N' acting against strips 
| N? serve to keep the jacket N up to the abutment block D, At its 
| ends the jacket N abuts upon packing rings, which are kept up to 
| it by springs. Q are packings which bear against the upper surface 
| of the block D; the steam is admitted between them by the 
passage R, so as to equalise the pressure above and below the axis. 
(April 28, 1881) 


1847. Extracting Copper from its Ores: W. W. 
| Hughes, London. [4¢.)—The ore is melted in a desulphurat- 
| ing furnace, and brought to a high temperature by a biast. 
| Powdered ore is then added, and the charge run first into an 
| accumulating furnace and then into a refining furnace. (April 28, 
| 1881). 


1848. Apparatus for Extinguishing Fires, &c.: 
| J. K. J. Foster, Bolton, Lancashire. [fd 5 /igs.|—Is 

for improvements on former Patent 4181 of 1871. The apparatus 
| comprises a water tank in which stand a pump cylinder, a cylinder 





E, the magnetism of the core is just sufficient to sustain the lever | having a discharge pipe, and a third cylinder containing 


D without subjecting the piles to pressure. 


the external circuit be now lessened the current will be increased | 
in the helix E, and the core drawn upwards compressing the piles | 


HH. Current will then be shunted from the fleld magnets until 
the main current falls to its original strength. Some increase of 
current strength is, however, required to maintain the pressure, 
but to render this as little as possible the shunted current is made 
to pass through a portion of the helix E. The piston of the dash- 
pot bas a valve in it which allows the lever D to fall suddenly but 
retards its rising, (April 28, 1881). 


1837. Coke Ovens: H. Simon, Manchester. (4. 
Hussener, Essen, Germany). (6d. 4 Figs.|)—Refers to ovens for 
utilising the by-products, the heat for the coking process being 
produced by a separate fire, This invention consists in conducting 
the purified gases distilled into flues in the side walls of the oven, 
in order there to enter into combustion with a heated air supply. 
It further consists in causing the heated air from the cooling flues 
in the bed of the ovens to ascend in veriical flues between the fire- 
places of the oven, and to enter through passages regulated by 
valves into the spaces above and below the firegrates and the flues 
into which the combustible gases pass. (April 28, 1881), 


1838. Horse and Cattle Food: E. J. T. Digby, 
London. ([2¢.)— Gentian, carraway and salt, {each 20 Ib.; fenu- 
greek and cocoa husks 25 lb. each; linseed meal and Indian meal 
each 1 cwt. and locust beans 4 cwt.; all reduced to powder and mixed 
together, (April 28, 1881). 


1839.* Musical Apparatus Applicable to Kettles, 
&c.: M. A. Wier, London. (24.)—Reeds or whistles are 
applied so that a revolving pin-drum operated by the escaping 
steam causes various sounds according to the particular valves 
opened by pins on the drum. (April 28, 1881). 


1840. Machine for the Manufacture of Sweet- 
meats: S. P. Wilding, London. (1. Zimmerman, Thiele, 
and Holshause, Magdeburg, Germany). (6d. 10 Figs.}—The sweet- 
meat material is forced through a perforated form plate at the 
bottom of a box, the requisite pressure being applied by a pressing 
plate operated by a cam and lever. (April 28, 1881). 


1841* Harmonicons: M.A. Wier,London. [(24)— 
The metallic or glass plates which produce the musical notes are 
sounded by the dropping of shots upon them. The shots are con- 
tained in a hopper and are liberated and caused to fall upon the 
various sounding plates by means of a perforated strip of paper 
wound around rollers. (April 28, 1881). 


if the resistance of | chemicals 


First air and then water is pumped into the first two 
cylinders until the requisite pressure is obtained. Water is 
admitted to the chemical cylinder when requisite, and a connexion 
made with the other cylinders. Carbonic acid gas is thus gene- 
rated, which gas impregnates the water. \April 28, 1881). 


1849. Treatment of Coffee, &c.: A.Gough, Buck- 
ingham. (2¢.)—The coffee is malted before roasting for the 
purpose of improving the flavour. Theinvention is also for a new 
product consisting of an admixture with the malted and roasted 
coffee of malted grain. (April 28, 1881). 


1850. Apparatus for Impregnating Water with 
Carbonic Acid Gas: J. K. J. Foster, Bolton. [éd. 
3 Figs.)—The apparatus constitutes an attachment to a water 
service pipe or engine hose, and consists of two cylinders connected 
by pipes controlled by a cock and valves. One cylinder contains 
chemicals which, when dissolved by water, combine and generate 
carbonic acid gas. (April 28, 1881). 

1851. Carving Forks: W. B. Hatfield, Sheffield. 
(6d. 5 Figs.)—1s for an arrangement of * guard’ which is raised or 
lowered by rotating it on its shank, thus dispensing with the usual 
pin joint and spring. (April 29, 1881). 


1852.* Electric Lighting Apparatus: H. J. Had- 
dan, Westminster. (. Somzée, Srussels), (24)—Consists (1) in 
illuminating a gas flame by passing an electric current therein, (2) 
in the use of materials, slight conductors of electricity in a finely 
divided state as exciters for the electric light, (3) in a double mode 
of feeding electric lamps, one assuring the continuity of the current 
by an automatic feeding of the exciting materials, the other a hand 
regulator. (April 29, 1881). 


1853. Propelling and Steering Apparatus for 
Ships or Vessels; J. I. Thornycroft, Chiswick. 
(8d. 3 Figs. }—This refers to improvements on former Patent 133v. 
of 1879. The present invention consists essentially in forming the 
rearward portion of the apparatus with a rudder and water guide 
combined, and in making the tube or case through which the 
water from the propeller is ejected in such a manner that when 
the steering portion of the apparatus is turned “ hard aport” or 
* starboard” one or other of the two guide plates is caused to pro- 
ject beyond the end of the tube, and to direct the issuing water in 
a line parallel to the axis of the rudder; thus enabling the vessel 
to make a sudden and rapid turn, Full illustrations are being 
prepared, which with a more complete description of this invention 
will appear in ENGINEERING shortly, (April 29, 1881). 
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1854. Lifts and Hoists: J. M. Day, W. R. Green, 
and H. C. Walker, Borough, London. [6d. 10 Figs.)— 
The use of an improved friction brake by which the cage of « lift 
can be sustained at any point of its descent, forms the chief feature 
of novelty of this invention. The action of the brake is as follows, 
When the cage is raised the disc B revolves in the direction indi- 
cated by the arrow, whilst the outer wheel or drum D, being held 
by the pressure of the weight K, remains stationary, the pawls E 




















running freely in the groove C. When the motion is reversed the 
pawls E are instantly raised by the friction and become locked 
within the groove C, The disc B and with it the shaft A are thas 

revented from revolving, and the descent of the cage arrested. 
Tn order to lower the cage the lever I is raised by cord L, when the 
wheel D being freed from the grip of brake strap H, at once yields 
to the pressure of the pawls E and revolves together with the disc 
Band shaft A. (April 29, 1881). 


1855. Machinery for Preparing, Spinning, and 
Doubling Cotton, Wool, &.: R. Clegg and J 
Taylor, Oldham, Lancashire. (6d. 7 Figs,)—Substantially 
this invention consists in the use of a tube or bush placed within 
a frame or flyer, so as torevolve around an axis inclined to the axis 
of the frame or flyer for the purpose of imparting to the yarn 
additional twist to that given by the flyer. The illustration shows 
insection one arrangement of the invention; 3 is the lifting rod 





carrying at an angle stud 51, upon which is mounted a bush 58 
having projecting arms 59 and 60 against which the wings of the 
frame or flyer act and impart rotary motion. A cap 61 carries 
arms 63, 64, the end of the latter being formed in a loop or guide 
65 for the purpose of conducting the yarn to the bobbin, 
The yarn in its passage through the frame or flyer receives one 
amount of “twist” from the revolution of the flyer, and in its 
paseage through the aperture in the bush 58 receives a further 
amount of “ twist” from the revolution of bush, (April 29, 1881). 


1856. Construction of Railways: A.W. L. Reddie, 
London. (J. Hunebelle, Paris). (6d. 4 Figs.J—Relates to a 
construction of composite rail, especially adapted for the reception 
within it of telegraph wires. A continuous chair is used consist- 
ing of a baseplate with two vertical cheeks, the upper part of the 
space between the cheeks being occupied by the web of the rail. 
the lower part being utilised for the reception of telegraph wires. 
(April 29, 1881). 


1858. Soe for Drying, Cleaning, and 
Dressing Grain, Seeds, &c.: E. Keighley, Scar- 
borough, [6d. 4 Figs.)-On a diagonal shaft is fitted a 
cylinder whose top is open, and which contains within it curved 
plates for lifting and turning over the grain, &c. Hot or cold air 
or steam is at will forced in through the shaft, which is part!y 
perforated. The shaft and cylinder, through gearing, receive 
revolving diagonal movements, and the sides of the cylinder have 
— through which the grain, &c., is discharged, (April 29, 
1). 


1859. Brickmaking Machinery: T.C. Fawcett, 
Leeds, (4d. 2 Figs.}—Consists inconstructing moulds large enough 
to hold material for the formation of several bricks, and fixing 
knives in front of them, so as to cut the mass into bricks of the 
requisite size. Also in the use of a knifein front of the mould 
to cut off a corner of the brick as it issues from the mould 
(April 29, 1881). 


1860. Tricycles, &c.: J. Harrington, London. 
(6d. 9 Figs.}—The crank driving axle is immediately under the 
seat, and motion from said axle is communicated to the driving 
wheels by friction wheels which, instead of heing in right lines, 
have theic intermediate wheels on axes slightly out of such right 
lines, so obviating the necessity for the wheels pressing with great 
force towards each other. Relates also to means for throwing the 
friction wheels into and out of action. (April 29, 1881). 


1861. Manufacture of Thickening and Adhesive 
Materials or ‘ Dress Compositions:” G. W. von 
Nawrocki, Berlin. (£. &. von Portheim, Smichow, Bohemia). 
(4d.]—2} Ib. of dry protéin substance with 2} gallons of water and 
2 0z. of hydrate of soda are heated for about 18 hours in a water 
bath. The solution is then passed through a sieve and, if necessary, 
neutralised. (April 29, 1881). 


1865. Lime Kilns, &c.: E. Crosland, Arnside, 
Westmoreland, [6¢. 3 Figs.)—From the bottom, where 








there are openings for discharge of burnt lime, the kiln widens out 
upwards and then is narrowed by overhanging shoulders, at which 
point are gas flues in apertures through which gas enters the kiln, 
and meeting with air rising from the bottom burns and produces 
great heat, By flues and dampers draught can be regulated so as 
to vary the heat in different parts of the material under treatment. 
(April 29, 1881). 


1866.* Apparatus for Letting-off the Warp in 
Looms: J. Heap, Ashton-under-Lyne. (2/.)—The 
warp passes between rollers covered with vulcanised caoutchouc, 
mounted in a vibrating frame, One roller has a wheel which can be 
acted on by a paw] to rotate the roller to let off the warp. (April 
30, 1881). 


1867.* Mules: J. Haughton, Manchester, and J- 
Roberts and J. Buckley, Staleybridge. (2d¢.)—Has 
for object au arrangement of mechanism for regulating the wind- 
ing of the threads in a mule by diminishing the speed of the 
spindles in proportion as the diameter of the cops increases, and to 
build up the cops in a more perfect manner than heretofore. 
(April 30, 1881). 


1869.* Elastic Cotton for Upholstering: G. G. 
de I. Byron, London. (24.)—Cotton is acted on by steam 
which is impregnated with alum or other salts, it is then dried. 
Suitable apparatus, in which the operations may be effected, are 
referred to. (April 30, 1881). 


1870. Apparatus for Separating and Sorting 
Grain, Seeds, &c.: S. Handscomb and C. Dellar, 
Melbourne, Cambridge. (6d. 6 Figs.j)—The separator 
and perforated screens are rotated by frictional contact with rollers. 
A travelling rope or strap is used for removing the small seeds and 
refuse from the discharging shoot. Two or more perforated 
cylindrical screens are of different diameters, and one guided or 
stayed when rotating by outside rollers. The materials are main- 
tained against the internal periphery of the screen by radial arms 
carrying adjustable pulleys. The sorter receives a series of jolts 
or sharp vibrations by means of discs, (April 30, 1881). 


1871, Velocipedes: A.G. Meeze, Redhill, and N. 
Salamon, London. (8d 15 figs.)—Kelatestirst to the means 
of transmitting the motion from the treadle which consists in 
arranging two discs, each having three stud pins upon which work 
three connecting rods, and second to a means of laterally contract- 
ing the velocipede to enable it to pass through a narrow doorway. 
(April 30, 1881). 


1872. Breechloading Small Arms: H. Walker, 
Birmingham. (6d. 7 figs.) —Refers to drop-down guns and 
pistols, and consists in the means employed for cocking and dis- 
charging: aisthe striker having a cut away part a* to receive 
the ends of mainspringc. The under side of the sear d engages 
with a shoulder or bent in the rear part of the slot a2 for the 
purpose of holding the striker at full or half-cock; / is the com- 





pressing or cocking lever turning on centre, f? the upper end 
working in the slot a’? ; gis arod sliding in the body of the gun, 
and jointed to the lower arm of the lever 7. When the gun 
opens the pin# retires from the inner end of the sliding rod g, 
and the rod is drawn forward by the crosspin i assisted by the main- 
spring c acting through the cocking lever /, and the latter is moved 
into the position shown in the illustration, the expansion of the 
mainspring and the action of the cocking lever carrying the 
striker into its cocked position. (April 30, 1881). 


1873. Telegraph Cables. &c.: W. T. Henley, 
Plaistow. ([6d. 13 Figs.}—Claims the construction of multiple 
conductors for telephonic, telegraph, electric light, and other pur- 
poses, in the forms of bands or belts of insulating material in 
which the conducting wires are embedded. These multiple con- 
ductors may be packed in troughs underground or be made in the 





form of coils and be carried overhead. In the latter case steel 
wires are introduced in connexion with the copper ones to give 
the necessary strength tothe whole. For telephone purposes each 
line wire and its return wire are laid close together and at a little 
jistance from the other wires to prevent induction effects. (April 
30, 1881), 

1874.* Annealing Iron and Steel: W. Ramsden, 
Tingley, Yorkshire. (2d.)—he articles are placed in an 
iron retort with a mixture of red ore and oxide of manganese, 
rhe retort is kept ata red heat for several hours, which disengages 
the carbon in the iron. (April 30, 1881). 


1878. Apparatus for Finishing Woven Fabrics : 
M. McCallum, Renfrew, N.B. [6d. 4 Figs.}—Consists of 
an improved clip formed with holding surfaces for holding the 
fabric both in progressive and non-progressive finishing machines, 
and of an arrangement of helical spring with adjustable screws for 
securing and steadying the lever for operating the clip, (May 2, 
1881). 

1885. Electric Telephones: W. Main, Brooklyn, 
U.S.A. [6d. 25 Figs.)—Relates chiefly to battery telephones, but 
is applicable in part to receiving telephones. AA are two acoustic 








vibrators, which answer to the diaphragm in other telephones, 
but differ therefrom in being freely suspended from above, and 
having their edges free to vibrate, Both are hinged to arod a 
carried on felt cushions } 6, Each vibrator is constructed of two 
thin plates of r wood ted by a wooden ring /, which 
separates them slightly so that a thin layer of air is included 
between them. B B are the resistance varyinz contacts, one 
fastened to each plate e. Several modifications are described, and 
also a magnetic receiving telephone with a similar vibrator. (May 
2, 1881). 


1888. Music Stools, &c.: A. W. L. Reddie, Lon- 
don. (M.H. Wilson, New York). (6d. 7 Figs.)—The stool can 
either be used as a single seat, or can b? arranged to form a 
double stool to seattwo persons. (May 2, 1881). 


1891, Railways: A.J.H. Smythe, Athlone. Ireland. 
(6d. 2 Figs.j—Relates to a method of fastening flat-bottomed 
rails to the sleepers. A rolled metal grooved bed-plate receives 
the rail bottom in an inclined position, and the rail is attached by 
a dog spike which passes through the plate into the wood sleeper, 
and holds one side of the rail bottom, whilst the other side is held 
by aclip, bolt, and nut. (May 2, 1881). 


1893. Absorbing and Rendering Available the 
Sulphuric and Sulphurous Acid contained in 
Furnace Gases, &c.: C. D. Abel, London. (Ur. K. 
Schnabel, Goslar, Germany). (4d.|—The fumes contained in fur 
nace gases are absorbed and rendered innocuous by converting 
them into sulphite of zinc by means of oxide carbonate or sul- 
phates of zinc, The sulphite of zinc is heated so as to obtain con- 
centrated sulphurous acid, and to regenerate the absorbing medium. 
(May 2, 1881). 


1898. Machinery for Folding Paper, &c.: J. H. 
Johnson, London. (W. C. Cross, Boston, U.S.A.) (6d. 11 Figs.] 
—Conical folding and feeding rolls carry along the paper faster 
at one side than the other; the sheet is thus partially turned, so 
that when the fold is completed, what were the front and rear 
edges become the side edges of the sheet. A vibratory tucker 
blade, endless tapes, transverse clamp, and slide rods are used for 
effecting the required folding. (May 4, 1881). 


1911. Food for Cattle: A. E. B. Hunt, Gloucester. 
24.)—A mixture of sea-weed, bruised corn, oil cake, and meal, 
(May 3, 1881). 


1929. Alarm Signal Apparatus for Railway 
Trains: Comte de Sparre, Paris. (6d. 2 Figs.)—Con- 
sists of an independent apparatus to be placed on the roof of each 
carriage and communicating with the interior of the carriage by a 
cord, The appsratus has a gong and a windmill or set of vanes 
which is putin motion by the current of air when the cord is 
pulled, and which operate the gong. (May 4, 1881), 


1931. Treating Textile Fabrics for Sanitary 
Purposes: H.J. Haddan, London. (J. 7isselin, Paris). 
(24.]--The inventor claims the application of tar to textile fabrics 
of any kind by dipping them in a solution of that material. (May 4, 
1881). 


1964. Manufacture of Door Knobs: A.andR.F. 
Heath, Birmingham. [6d, 18 Figs.}—(he knobs are formed 
by making two shells of ductile metal, and after inserting the pre- 
pared edge of one within the edge of the other, the edges are 
turned over by spinning or burnishing. (May 5, 1881 ). 

1994. Lathes, &c.: G. E. Sherwin, Birmingham. 
(6d. 7 Figs.\—Consists in forming a bracket or bed on the head- 
stock at iight angles to the axis of the lathe, and carrying a 
sliding bed for supporting the slide rest, the arrangement being 








specially applicable for turning pulleys and wheels. This will be 
understood by the illustration; D is the fixed bed, B the sliding 
bed, C the slide rest, A the headstock, and a the face plate of the 
lathe. The invention also includes a sliding angle plate for use 
with lathes or other tools, and an adjustable holder or bolt for 
fixing articles to be operated upon, (May 7, 1831), 


2016. Engraving on Glass or Glassy Surfaces 
J. H. Johnson, London. )S8. H. Crocker, Railton, Tasmania) 
{4d.]—The engraving is effected by drawing with a hot pen, which 
melts and maintains fluid an ink capable of resisting the subse- 
quent action of fluoric acid or its equivalent. (May 9, 1881). 


2017. Manufacture of Soda: E. Solvay, Brussels. 
(2d.]—Relates to improvements on numerous former patents. The 
present invention is for the manufacture of soda by the ammonia 
process, the process of mixing soda with bicarbonate of soda 
previous to the introduction of the latter into the decomposing 
pans. (May 9, 1881.. 


2235. Utilisation of Ores in the Manufacture of 
Iron and Steel: J. H Sanders. (£. Samuel). (2d.)—The 
ores are mixed with small pieces of particles of iron or steel and 
consolidated into workable masses by means of moisture previous 
to their reduction in a blast furnace. (May 21, 1881). 


2312. Metallic Pipe Joint for Fire Engines, &c. 
E. Cooman and P. Dallard, Paris. (4d. 7 Figs.)—The 
joint consists of two similar parts furnished with claws, and 
admitting of the joint being quickly closed and tightened by 
means of jointed clamps. (May 26, 1881). 


2663. Rope Compresser: W. McGlashan, Leith, 
N.B. (6d. 4 Figs.)—Is adapted for braking or retarding the 
passage of wire rope; the apparatus is formed with movable 
wedges or inclined surfaces, and a fixed inclined plane so that the 
strain of rope causes the two inclined surfaces to produce the 
required pressure to the clip through which the rope passes. 
(June 18, 1881). 


3061. Pencil Cases: W. E. Wiley, Birmingham. 
(6d. 19 Figs.}—Consists of the method of retaining the lead by 
making a partial turn of the tube or case containing it. (July 13 
1881). 


3565. Fasteners for Gloves, Gaiters, &c.: W.R. 
Lake. London. (A. Hopfen, New York, U.S.A.) (6d. 8 Figs.j— 
In this complete specification numerous methods of fastening 
gloves are shown and described, but a description of them would 
not be clear without the aidof drawings. (August 16, 1881). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offices of ENGINEERING, 35 and 36 
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FOREIGN AND COLONIAL NOTES. 

A Direct Line from Marseilles to Calais.—MM_ Dela- 
hante and Donon have just addressed to the French 
Minister of Public Works an application for a concession 
of a direct line between Marseilles and Calais passing vid 
Lyons and Paris. The general councils of the departments 
traversed will probably take up the question during their 
approaching session. 

Great Northern Telegraph Company.—The number of 
despatches forwarded over the lines of the Great Northern 
Telegraph Company amounted in the first seven months of 
this year to 562,970. The corresponding number for- 
warded in the corresponding period of 1879 was 568,663. 


Anglo-French Telegrams.—Arrangements are said to be 
pending for a reduction in the cost of telegrams transmitted 
between England and France. 

The Arllerg Tunnel.—The Arlberg tunnel is progressing 
rather more rapidly than it had been expected to advance. 
The progress made has beeu something over 13 ft. per day. 


Steamer Shafts.—The recent accidents to the shafts of 
several steamers, notably to the screw shaft of the Cata- 
lonia and the discovery of a flaw in the crankshaft of the 
Servia, have drawn the attention of sbhipbuilders to these 
as the weak points of great vessels, and led to the question, 
if, with our present modes’ of manufacture, we have 
not reached the limit of increased size in these vessels. 
Mr. John Roach, the veteran American shipbuilder, is 
reported to have said on this question of shafts: ‘I do 
not want to criticise the work of other men, but since 1871 
we have built sixty-four steamers, and not one of them has 
had a broken shaft. Iron has its time of usefulness, just 
as men and horses have. That time once up the iron must 
be born again. Our railroad men understand this law. 
They know how much weight one of their freight cars is 
built to carry, and they know how far those cars are made 
to travel. When the shafts beneath these cars have run 
out their natural lives the railroad men throw them out, 
although there may be no visible defect in them. Iron has 
a way of crystallising in process of time, and often whena 
much used piece of it breaks you can find no flaw in the 
material, no apparent reason for its giving way. To 
obviate the danger we make our shafts a little larger, and, 
asl tell you, none of them have broken.”” While Mr. 
Roach has made some large shafts, he has certainly not 
made any as large as that of the Servia. 


Milwaukee Erhibition.—A new building, now being 
erected at Milwaukee, Wisconsin, has a frontage on Fifth- 
street of 400ft., and on State-street of 293ft. The height 
of the main building is 89 ft., and of the dome 138 ft. The 
height of the landing above the dome is 145 ft., and to the 
top of the cupola roof, 202ft. The area of the ground 





floor is 87,000 square feet. In style the building may be 
described as Queen Anne, combining the picturesque quali- 
ties of the Gothic with the practical features of the classics. 
The estimated cost is 125,000 dols. 


Australian Railways.—At the close of 1879, Victoria 
possessed 1125 miles of railway; New South Wales, 736 ; 
South Australia, 559; Queensland, 503; and Western 
Australia, 72. In all the three first-mentioned colonies 
considerable additions have been made since the commence- 
ment of 1880,and New South Wales and Queensland are 
both pressing for great Transcontinental lines. 


Foreign Trade of Boston.— Boston’s foreign traffic 
seems to be in a bad way, notwithstanding heavy expendi- 
ture in the improvement of terminal facilities. Boston 
congratulated herself on the fact that the loss of her East 
India trade was made good by increased direct traffic with 
Europe, but even this dependence seems to be failing. 
Thus we hear of the withdrawal of several steamships in 
the European trade, in consequence of the present dull con- 
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line the steamships Massachusetts, Minnesota, an 


hereafter going to Havana. ‘The Hartlepool steamers 
have been ordered to New York, where they are assured of 


largest of the whole fleet of steamers sailing from Boston, 
has been ordered to that port. The steamers Hansa, 
Rochester, Sumatra, and Edinburgh, which have been 
represented by Messrs. Tears and Co., are transferred to 
another management ; but they are to remain at Boston, 
sailing in future from the new Commonwealth Docks. 


Western Australia.—The first section of the Eastern 
Railway of Western Australia, which connects Freemantle 
with Guildford, has been opened for traffic by the governor, 
Sir H. C. Robinson. The governor stated that the Secre- 
tary of State had approved of a loan of 100,0001. being 
floated immediately for the next section of the line, and 
intimated that there would be no objection, if the finances 
of the colony kept up well to the end of the present year, 
to the raising of further loans for the completion of the 
line to York. The governor has also consented to the 
raising of 80,0001. by public loan for the repayment into 
the revenue of the cost of the Eucla telegraph. 


Public Works in Queensland.—In the public works of 
Queensland steady progress is being made. ‘Tenders have 





dition of Transatlantic business at Boston. Of the Warren | 


Milanese have been temporarily withdrawn, the latter | 


more remunerative business. The steamer Hooper, the | 





been accepted for the construction of the first section of 
the Clermont Railway from Emerald to Capella. This | 
branch of the Central Railway will, when completed, con- | 
nect the rich pastoral and mineral district of Peak Downs | 
with the port of shipment, Rockhampton, at an estimated 








cost of 21001. per mile, and at that rate the traffic developed 
should prove remunerative. 


' would be given—subject, ‘‘ Overhead Railways.’’ 





Turkish Railways.—Turkish railway reports show an 
increase of business last year. In passenger and express 
traffic the increase was 20 per cent. ; in freight 5 per cent. 
From military transport it is estimated that 20 per cent. 
of the total was derived. Of passengers, 521,376 were 
carried, as against 408,464 in 1879, and the receipts from 
them were 57,0001., as against 52,000. From express the 
receipts were 52,0001., as against 40,0001, and from 
freight 106,0001., as against 100,0001. The total receipts 
were 215,0001., or 2471. per mile, the extent of line in opera- 
tion being 872 miles. 








SANITARY InsTITUTE oF GREAT BriTaIn.—At a 
meeting of the Sanitary Institute of Great Britain, held 
November 24, Professor F. S. B. F. De Chaumont, M.D., 
F.R.S., in the chair, the secretary read a list of donations 
to library since last meeting, and Dr. Benjamin Browning, 
Mr. A. Roberts, of Sydney, and Dr. W. Robert Smith 
were elected Fellows of the Institute. Four members and 
associates were also elected, and four associates enrolled 
who had obtained the Institute’s certificate as inspectors of 
nuisances. Applications were read for ballot at next meet- 
ing. The autumnal Congress and Exhibition is arranged 
to be held at Newcastle-on-Tyne in 1882. The announce- 
ment of the award of the prize of 2001. offered by the 
Reverend E. Wyatt Edgell for an essay on the “‘ Range 
of Hereditary Tendencies in Health and Disease,” will be 
made by the adjudicators as the first ordinary meeting of 
the Institute for the session 1881-82, which will be held on 
Wednesday, December 7th, at 7.45 p.m. The inaugural 
address will be delivered by Dr. Alfred Carpenter. 





LIVERPOOL ENGINEERING Soctgty.—The thirteenth 
meeting of the session was held on Wednesday evening at 
the Royal Institution, Mr. A. J. Maginnis, vice-president, 
in the chair. After the nomination of officers for the 
ensuing session, the second part of the paper on ‘‘ Tides 
and Tidal Scour,” by Mr. ‘Joseph Boult, an account of 
which has already been published, was read by the author. 
In the discussion which followed the paper, Mr. A. G. 
Lyster gave particulars of the works which had been carried 
out at the mouth of the Mississippi by Captain Eads, and 
also referred to the improvements of New York Harbour 
and the mouths of the Danube. Votes of thanks to Mr. 
Boult for his able and interesting paper, and to Mr. Lyster 
for his remarks, were carried unanimously. The chairman 
announced that the next meeting of the society, which 
would be the last of the session, would take place on 
December 7, when the election of officers for the ensuing 
session would occupy the first part of the meeting, and an 
address by the President, Mr. A. Holt, M. Inst. C.E., 
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THE DEPREZ SYSTEM OF ELECTRICAL 
TRANSMISSION. 

Since 1873, when M. Fontaine made his histo- 
rical experiment at the Vienna Exhibition, illus- 
trating the transmission of force by electricity, a 
wonderful advance has been made in the utilisation 
of the principle demonstrated in that experiment ; 
and in Europe, as well as in the United States, electri- 
city as a motor may be said to have almost—not 
quite—reached the development necessary for a 
widespread though not economical application. We 
have already described in some detail the motor of 
M. Trouvé, that was exhibited in no very practical 
shape at Paris; and we may now interest ourselves 
with a more important arrangement—the electric 
motors of M. Marcel Deprez. Although Mr. Edison, 
amongst others, appears practically to have solved 
the problem of subdivided transmission of power, 
up to the present employers of the electric current 
either for the production of light, for power, for 
electrotyping, &c., are all obliged (except for 
incandescence lighting) to be the producers also, 
and to procure a more or less important plant for 
the generation of the currents they require. They 
are, in fact, in the position of a gas consumer who, 
instead of receiving his supply from the mains, has 
to manufacture it for himself. Central works for 
the production of electricity, as they exist in Lon- 
don, at Charing Cross for lighting the Thames 
Embankment, or in Paris in the cellars of the Opera 
for lighting the Place and the Avenue, are only 
special establishments for the one or two clients 
who light and extinguish all their lamps at the 
same time, and work their generators under fixed 
conditions. The same thing applies to the trans- 
mission of power. The valuable principle of rever- 
sibility on which such transmission is based, has up 
to the present been applied only within narrow 
limits by manufacturers who find it economical to 
have an installation for producing the power 
and transmit it to the points where it is to be 
utilised by the aid of two connected machines. So 
far, however, nothing at all comparable to the 
distribution of gas has been done, no system by 
which, from a central establishment, a réseau of 
lines is laid in different directions to supply light, 
to drive machines, or to use for heating purposes. 
In such an arrangement each consumer would be 
independent of his neighbour ; he would open and 
close his meter when he pleased ; light, regulate, or 
put out his lamps ; apply the current to his motors, 
or heat his apartments—none of these operations 
would involve any inconvenience to the other con- 
sumers in the same réseau. This is the principle to 
be perfected for the popular and domestic applica- 
tion of electricity—the principle Mr. Edison is 
putting into practice, which M. Deprez has utilised, 
and which, as far as power is concerned, is already 
the business of a large company in Philadelphia, 
who are introducing the Griscom motor. 

We have now to do with the system of M. 
Deprez, and we will postpone for a future article 
the simple explanation of the method which he has 
followed in working out his system, and will limit 
ourselves to-day to explaining the principle in a 
general manner, and to describing the installations at 
the recent Palais de l’Industrie. Let us suppose that 
M, Fig. 1, is a dynamo-electric machine producing a 
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current, and that A A', B B' are two copper con- 
ductorsattached to the terminals serving as the points 
of departure to the exterior circuit. If we connect 
the ends of the two wires, the current will circulate 
by reason of the difference of potential at the points 
A B, or rather by the electromotive force of the 
machine. If instead of this we connect certain 
points a a' a"! of the first conductor with corre- 
sponding points b b! b" on the second conductor, 
the lines a b, a b', &c., will receive partial currents, 
the intensities of which depend on the differ- 
ence of potential at the pointsabal'adi. If 
then by any means the connexions can be so made 
as to render their difference of potential con- 
stant, whatever may be the number or extent of 
the branch lines, the passage of the current will be 
equal in each of them, and it will be possible at 
will to suppress or establish any number of the 
branch currents without interfering with the circula- 
tion in the others. Each branch would thus be 
entirely independent, and the mechanism it drives 
would work without variations due to other 





mechanism being thrown in or out of operation. 
This is the problem proposed by M. Deprez, and 
which he has solved with great success. Further 
on we will describe by what series of deductions he 
arrived at his system of automatic potential regula- 
tion; for the present we will confine ourselves to the 
way in which it was carried out at the Exhibition of 
Electricity. M. Deprez’s patents are the property 
of a syndicate, and the apparatus which secured for 
their inventora diploma of honour, were exhibited by 
M. Guichard, who it may be remembered was one of 
the earliest to interest himself in the Jablochkoff 
system of electric lighting. It was at his works 
indeed that the first experiments of M. Deprez 
were conducted that have since been developed on 
a large scale, and were shown so extensively at 
the Palais de l’Industrie. 

* The current transmitted and divided between 
the various apparatus by which it was employed, 
was produced at the Palais de l’Industrie by an 
Otto and Langen gas engine driving a Gramme 
machine, modified as we shall indicate on a 
future occasion, and excited by a small Siemens 
machine. ‘These were placed in the middle of 
the group of motors installed by the syndicate, 
and behind the exhibit of the French Gas 
Engine Company ; the position is marked M on 
the annexed plan, Fig.2. We may mention here 


which was the case at the Exhibition, it will be 
seen that all the points of derivation correspond 
,to an equal length of main conductor, that is 
/1000 metres. On the two accompanying plans, 
| Figs. 2 and 3, of the ground floor and the gal- 
|leries of the Palais de l’Industrie, respectively are 
|shown the direction of the main circuit. After 
|\leaving the machine the conductors were raised 
jand followed the ceiling of the main machine 
gallery. The first branch taken off fed a small 
| Marcel Deprez motor (which will be described 
further on) which drove a light shearing machine 
for metals, with about one-twentieth of a horse 
power. This machine, which was exhibited by M. 
Bunon, is marked / on the plan, and was placed 
behind the Hermann Lachapelle engine. The 
branch wire was of copper .9 mm. (.036 in.) in dia- 
meter, and 72 ft. long for the whole circuit. The 
main conductors then continued along the ceiling 
| of the gallery past the buffet, and descended at one 
of the columns supporting the main staircase, to 
the principal exhibit of Deprez motors. The 
annexed sketch shows the arrangement of this 
exhibit, which comprises no fewer than fifteen 
different apparatus working together, or individu- 
‘ally, with absolute independence. It was easy to 
| test this during the Exhibition by starting all the 
| machines together, and then stopping them except- 


the velocities of the machine — 800 for the) ing one, an experiment which invariably showed 
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Gramme machine, and 2000 for the Siemens. The 
two main conductors from which the various 
branches were led off have a special peculiarity. If 
they had been arranged as shown in the first 
figure, it will be seen that the successive derivations 
would be made at constantly increasing distances 
from the machine. More favouable conditions are 
obtained by bringing back each conductor to its 
point of departure, and in leading off each deriva- 








Fic. 4. 
tion at an equal distance from the point of depar- 
ture and the point of arrival of the two conductors. 
Thus, for example, the first derivation leaves at 
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that the speed of this latter was not modified, and 
that it continued to work without being in any 
way affected. The plan shows the general arrange- 
ment of the main circuit, and the approximate 
positions of the derivations. The apparatus worked 
on this circuit were as follows (see Fig. 5). 

A wood-cutting machine A is driven by a small 
Deprez motor ; 4 is the table on which the wood is 
placed ; a represents the motor; C is a sewing 
machine, Da plaiting machine, E a sewing machine, 
F a small copper chain-making machine that was 
exhibited by M. Bunon ; G is a gauffering and 
plaiting machine. All these were driven by separate 
Deprez motors. On the table H was placed a Deprez 
gulvanometer and a Giilcher lamp J. These two, as 
well of the Lane Fox incandescence lamps K, and 
the Siemens machine L, were on successive sub- 
circuits as shown in the annexed sketch, Fig. 6. The 
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the point a, Fig. 4, at 50 metres from the first binding 
screw of the conductor A, and is connected at gat 
50 metres from the end of the conductor B. If 
the total length of the conductcrs be 1000 metres, 


other installations were as follows: M isa gauffer- 
ing machine shown by M. Tuquet ; N isa plaiting 
machine, and P a wood-cutting machine ; these also 
were worked by separate Deprez motors. The sew- 
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ing machine O was on a branch of the circuit from 
the machine P. The main circuit rose at R up one 
of the columns of the Palais de I'Industrie. and 
passed along the gallery in which was installed a 







—Gulcher Regulator 


Galwar™ “ter 

kia. 6. 
series of small overhanging balconies projecting 
from the balustrade and carried on _ brackets. 
These balconies as shown in the sketch, Fig. 7, were 
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Fig. 7. 


reached by stairs; there were four such balconies 
marked 2, 3, 4, 5 on the plan. Ineach of them 
was placed a Deprez motor, and the machine it 
worked ; in the first of them, No. 2, was a sewing 
machine. Before arriving at the second of these 
installations, a branch was taken off the main 
circuit and led to Salon 12, where M. Guichard 
showed his fine collection of apparatus connected 
with the electric light. This branch No. 6 was 
not much used, and the same remark applies to the 
circuit No. 9, in Salon D, eontaining exhibits also of 
M. Guichard. Balcony No. 3 contained a small 
wood-cutting machine and its motor. In Salon 15 
was a branch circuit to the exhibit of M. Carpen- 
tier, proprietor of the Ruhmkorff Works. It was 
connected with a commutator, 7, and could be ap- 
plied to various purposes, either to magnetise a 
large electro-magnet, to drive a Deprez motor, or to 
work the Carpentier melograph, already described 
in these columns (see page 525, ante). Another 
branch, 8, will be seen in the corner of salon 17, 
where it actuated a watchmaker’s lathe. The main 
circuit then supplied two branches placed on bal- 
conies 4 and 5, and worked respectively a saw and 
a watchmaker’s lathe. Continuing to follow this 
main circuit we return to the ground floor, at a 
very interesting installation, consisting of two ma- 
chines placed side by side, which required very dif- 
ferent amounts of power to work them. This instal- 
lation was placed opposite the Swiss exhibit. It was 
enclosed with a light railing, and was divided into 
two unequal parts, the smaller of which contained 
a Vigneron plaiting machine M, Fig 8, worked by a 








Fic. 8. 
Deprez motor. This machine was on the main 
circuit, which passed over the exhibit, being at- 
tached to the ceiling, the conductor was .35 milli- 
metre in diameter and 35 ft. long. The adjacent 
division, B, about double the size of the former, 
contained a Marinoni printing press L, and worked 
by a small Siemens machine. The circuit was 
formed of about 70 ft. of copper wire .9 milli- 
metre in diameter. The power absorbed by the 
press was about 13,000 foot-pounds power, while 
the plaiting machine only used 1300 foot-pounds. 
Nevertheless, these two machines worked together 
or separately without the movement of one in any 





‘nally instead of transversely. 


way affecting that of the other. This experiment 
was shown daily, the press being employed in 
printing specimens for distribution. Before return- 
ing to the electric generator the main circuit fed 
two more machines, the first being on a derivation 
from the circuit, and the second on a branch from 
the latter. There was a sewing machine placed 
under the gallery by the permanent French 
colonial exhibition, and near the collection of M. 
Christofle. This branch was 16 ft. long, and the 
wire .9 millimetre in diameter. From it branched 
another circuit 170 ft. long, of similar wire, con- 
nected to a Deprez motor working a small drilling 
machine for metals, placed under the gallery. Thus 
the main circuit, arranged as described, fed, by 
means of successive and independent derivations, a 
series of miscellaneous machines, selected from 
those most commonly in domestic and small indus- 
trial service. Recapitulating, they comprised : 

Five sewing machines. 

Four wood-cutting machines. 

One machine for cutting metal. 

Three plating machines. 

Two gauffering machines. 

One chain-making machine. 

Two watchmakers’ lathes. 

One drilling machine. 

One printing press. 

One galvanometer. 

One Gulcher are lamp. 

One incandescence lamp. 

One Siemens machine. 

Three commutators for applying the currents to 
various purposes. 

The first nineteen of the foregoing installation 
absorbed each from 900 to 1800 foot-pounds, while 
the printing machine required 13,000 foot-pounds. 
There were thus altogether twenty-seven machines 
and tools supplied from one source of power. 

This very practical demonstration is extremely 
interesting, and renders any excuse for thus entering 
into detail, unnecessary. The selection made was a 
very judicious one, and the arrangement was such 
as to show at a glance, on a small scale, the advan- 
tages to be derived from the Marcel Deprez system, 
especially when applied to domestic purposes, and 
for employers of small powers. 

We trust that the experimental phase shown at the 
Palais de l'Industrie may soon pass to that of per- 
manent and practical application, and we believe 
that still more important and complete tentative 
installations are being prepared that will serve as 
a point of departure for a new branch of industry, 
the effect of which should be very important. 

In the course of this article the name of M. 
Marcel Deprez occurs somewhat frequently, but 
this could not be avoided, considering not only 
that the system is of his own devising but that 
nearly all the machines were driven by his 




















motor. Figs. 9 and 10 show this device in plan 
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and elevation. It consists of a cast-iron frame 
A, which serves as the base for a four-bar magnet 
B, supported by two studs C. Between the arms 
of the magnet is a Siemens revolving armature D, 
consisting of a core of soft iron having two recesses 
running along its length, within which the coil is 
wound that receives the fraction of the general 
current supplied by the sub-circuit in which it is 
placed. The current traversing the coil, creates 
two opposite poles, and a commutator reverses 
the current at each revolution in such a way that 
a repulsion is thus set up between the magnet and 
the revolving armature which produces a rotation 
of the latter. The originality claimed for this 
motor consists in placing the armature longitudi- 
A much greater 





length of the active part of the magnet is thus 
utilised. We shall take an early opportunity of 
returning to the subject and of dealing with other 
features connected with this interesting system. 








THE ACTION OF ELECTRIC LIGHT ON 
VEGETATION. 

On several previous occasions we have referred 
to the interesting experiments conducted by Mr. 
C. W. Siemens upon the action of the electric 
light upon horticulture and agriculture ; his latest 
experiences on this subject formed the subject of a 
paper read at the last meeting of the British Asso- 
ciation at York. (See page 297 ante). 

The able professor to the Museum of Natural 
History in Paris, M. Deherain, desiring to profit by 
the exceptional advantages for experiment that 
the recent Electrical Exhibition at Paris placed at 
his disposal, commenced, independently, a series 
of investigations having the same object. Gene- 
rously seconded by the General Admunistration 
of the Exhibition and by the syndicate, he was 
able through a period of three months to continue 
these investigations in a conservatory, constructed 
by M. Sohier, placed in the building near the great 
central fountain. The general conditions were 
unfortunately less favourable than those under 
which Mr. Siemens conducted his experiments, who 
was able to study the effect of electrical radiation 
in a conservatory freely exposed to the air and sun, 
and consequently subjected to the ordinary varia- 
tions of temperature. On the contrary, the instal- 
lation in the Palais de l'Industrie was enclosed 
within the building, so as to be practically a con- 
servatory inside a larger conservatory, and the day- 
light entered only as it were at second-hand. 
Moreover, the temperature, relatively low at the 
beginning of the day, rose rapidly with the influx 
of visitors and the machinery in motion, until in 
the evening it often reached 77 deg. Fahr. Added 
to this drawback, the dust raised by the ceaseless 
circulation was deposited on the leaves of the plants, 
and on the glass of the conservatory. Such con- 
ditions are fatal to the good development of 
vegetation. During the ordinary horticultural ex- 
hibitions held in the Palais de l’Industrie, a large 
number of plants have to be renewed every few 
days, so quickly do they fail under the conditions in 
which they are shown. M. Deherain had therefore 
to take into account the destructive influences 
under which his experiment was made, and which 
it was wholly impossible to avert. We propose to 
see how experience enabled him to conduct his 
trials under all the conditions possible in such a 
way as to separate the results obtained from the 
principal causes of deterioration. 

The little conservatory devoted to his purpose 
was divided into two equal parts by a transverse 
partition having a door of communication. The 
glass of one of these compartments was painted 
black outside and white within, to prevent the 
entrance of light from the outside, and to reflect as 
actively as possible on the plants within, the 
artificial light placed in the centre. Only a very 
small quantity of external light thus penetrated 
this part of the conservatory when the door was 
opened to admit visitors. The other compartment 
was glazed with transparent glass. In the centre 
of each room, at a height of about 8ft., was 
suspended a Gramme regulator, 10ft. 6in. from 
a lateral staging, on which was placed vases 
containing the plants submitted to the action of 
the light. Each regulator had an intensity of 
about 2000 candles. The current was furnished 
by two Gramme direct-current generators driven 
by a gas engine placed near the conservatory. We 
have already described this installation in our last 
article on the motive power at the Exhibition. 

M. Deherain has given the result of his experi- 
ments in a voluminous report published in the 
Revue Scientifique, and of this report the following 
is an analysis : He divides his trials into five parts, 
or rather he worked under five different conditions, 
combining all the circumstances that could influence 
the vegetation. The first included a series of 
plants growing day and night under the action of 
the light. These were placed in the darkened 
section of the conservatory. The second included 
plants placed during the day in the transparent 
compartment to receive what daylight they could, 
and were subjected at night to the electric light. 
The third comprised those plants which were also 
subjected to the diffused light from the transparent 
compartment. At the close of each day they were 
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taken away and placed in a corner of the Palais de 
I’'Industrie, where they passed the night in darkness. 
The places of these plants were taken by others 
brought in from the open air from the Champs 
Elyseés, and by others from the border of the 
basin of the central fountain. Lastly, the fifth 
section comprised plants raised in the Jardin 
des Plantes, in the open air, and the stages of 
whose development afforded a means of compa- 
rison. On the 13th of August, when the Exhi- 
bition was opened, M. Deherain had brought in 
vases containing a variety of blooming flowers, 
partly to furnish the conservatory and partly to 
study the influence of the diffused daylight pass- 
ing through the two glass screens. The elec- 
tric light was not in operation at that time, the 
motive power for the installation not having been 
completed till the end of the month. As may be 
imagined the hght was quite insufficient for sup- 
porting the active life of the plants, and most of 
them died, or were struck at the end of eight or 
ten days. On the 30th of August the electric light 
was ready, and the two regulators placed in the 
conservatory commenced their work, which re- 
mained uninterrupted till the end of the Exhibition. 
The conservatory was furnished with vases fur- 
nished by the gardens of the City of Paris, of La 
Muette, the conservatories of the city, and the 
nurseries of the Museum of Natural History. The 
plants consisted, among others, of flax, oats, roses, 
pelargoniums, camellias, rhododendrons, azalias, 
ficus, deutzias, bamboos, &c., divided into four series 
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| corresponding to the four first categories mentioned , ceased, the leaves remained and grew, but with 


above. In a week the effects of the electric light , difficulty under the action of an evidently insufficient 
were manifest, and unfortunately they were disas- | quantity of light, since the growth was feeble and 
trous, especially to the plants subjected unin-| weedy. The seeds that had been sown germinated, 
terruptedly to its action, which lost all their leaves but the stalks were fragile and rapidly faded. As 
in a few days. The regulators were burnt with a to the buds they fell without expanding. Except- 
naked light, and wherever the rays struck the | ing the oats none of the plants came to maturity. 
plant the destructive influence was especially felt. |'These discouraging results showed that the electric 
Those which were partially screened suffered less light, capable of giving a certain impetus to vegeta- 
and the limits of the shadows were marked by! tion when it supplemented the ordinary action of 
the degree of disorganisation, clearly proving that | solar light and heat, is incapable of supplying this 
the light was the cause, and ,not as was at first | of itself, and the plants, being ferced to draw on 
supposed the influence of the vapours proceeding | their cwn vitality, speedily become exhausted. To 
from the voltaic arc. It was the same phenomenon | confirm these deductions from his first experiments, 
that Mr. Siemens had observed, but the results of M. Deherain made others of a more conclusive 
his last experiments were not then known, and M.| character. He took several flasks of about one litre 
Deherain proceeded gradually for some days. | capacity, the mouth of each being closed with a 
Around the regulators were placed solutions of | large cork, through which two glass tubes passed, 





sulphate of quinine to absorb the injurious emana- | 
tions. The results of Mr. Siemens’ latest experi- 
ments were just then published, and his example 
was followed of enclosing the lights in transparent 
glass globes, which was sufficient to remove the | 
destructive effects at first observed. A third series | 
of experiments was commenced on the 25th of 
September, on the same kinds of plants, and to 
which were added kalmias, pandanus, azalias, 
aspidistras, and draccenas, lent by the director of the 
gardens of La Muette, together with crysanthemums 
in bud, flax in flower, pelargoniums in bud, maize, 
oats, beans, tobacco, and riccini. At first it was 
found that when the action of the chemical rays had 








one of which was closed at one end, while the other 
and open end was close to the bottom of the flask. 
The second tube, open at both ends and curved, 


| descended to the bottom of the flask to allow of 


the escape of water forced out by the disengage- 
ment of gases. In these flasks, M. Deherain 


|introduced fragments of an aquatic plant, the 


Elodea Canadensis, and filled the bottles and tubes 
with water slightly charged with carbonic acid. 
One of the flasks was placed in the transparent 
part of the conservatory, and remained there during 
two days without a bubble of gas being disengaged. 
It was then removed and placed beside a similar 
flask exposed to the permanent action of the electric 
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light in the other compartment. This was at the 
commencement of the trials, and the lamps were 
burning with a naked light. After a week there were 
accumulated in the first flask 32.8 cube centimetres of 
gas, containing 22.8 centimetres of oxygen. The 
other had 47.8 cube centimtrs. of gas, containing 26.7 
cube centimirs. of oxygen. A similar result was 
obtained after the regulators were enclosed in glass 
globes. Thisexperiment proved conclusively that 
the action of the electric light was real, and that 
it aided the assimilation of carbon by the plant ; 
very feebly, however, since one hour of sun- 
shine produced the same effect as six days and 
six nights of exposure to the electric light. The 
decomposition of the carbonic acid was not sufli- 
ciently active to make up the losses due to the 
respiration of the plant. 

As to their inability to mature, M. Deherain 
explains this phenomenon by pointing out that 
maturing is entirely due to desiccation. Plants too 
heavily charged with moisture do not come to per- 
fection. With equal intensity the electric hght 
gives indefinitely less warm radiation than solar light, 
and this deficiency must be made good by heating 
the plants. Such are the results recorded which were 
obtained with plants coming into the two first 
categories. 

The vegetation which was exposed during the 
day to the comparatively feeble light doubly 
filtered through the glass of the Palais de l' Industrie 
and the conservatory, and which were kept in 
darkness during the night, grew with difficulty, 
and were much more affected than those of the 
second series that were lighted in the same manner 
during the day, and were exposed to the electric 
rays at night. Finally those plants which were 
kept during the day either in the Champs Elyseés 
or in the palace around the central basin, did not 
do so well as those of the fifth series cultivated in 
the open air in the Jardin des Plantes. M. Dehe- 
rain completed his trials in placing the plants 
nearer tothe light, the first distance of 10 ft. being 
reduced to about 6 ft., but no appreciable difference 
was observed. 

From this prolonged and careful series of trials, 
M. Deherain concludes that the electric light pro- 
duced by the voltaic are has only a feeble and 
uncertain action on vegetation. It did something 
to continue the vitality of some plants, azalias, 
draccenas, aspidistras, ficus, camellias, pelargoniums, 
&c., which would certainly have died under the 
feeble light in the transparent part of the-conser- 
tory. The useful effect of the light was much more 
marked in the investigations of Mr. Siemens than in 
the plants on which M. Deherain experimented, the 
conditions of Mr. Siemens’ experiments having been 
much more favourable. But M. Deherain does not 
consider that under the best conditions, can the 
electric light be of much service to vegetation. 
However, before he would conclude definitely he 
would prefer to carry out a new series of experi- 
ments with an electric light richer in yellow rays 
than the voltaic arc, such as an incandescence or a 
Soleil lamp. 

The investigation is an interesting one, and the 
field is open to other experimenters, so that there is 
little doubt that—even if Mr. Siemens does not 
continue his trials—others will carry on the work 
thus ably begun, and bring to a certain solution 
the problem of the action of the electric light on 
vegetation. 











THE SMITHFIELD CLUB SHOW. 


To those in search of novelties in agricultural 
engineering the Smithfield Club Show appears to 
become year after year more disappointing, and the 
exhibition which has been held during the current 
week at the Agricultural Hall certainly forms no 
exception to this rule. We have by no means to 
complain of either the quantity or quality of the 
machinery exhibited—for all the space allotted to 
agricultural engineers is well filled and there is un- 
doubtedly a steady improvement in both the design 
and workmanship of the machinery shown—but the 
collection is marked, so far as we have been able 
to discover, by the introduction of scarcely a single 
really new implement or mechanical contrivance for 
assisting the farmer. In remarking on this fact we 
have no desire to allege that it shows a want of 
enterprise on the part of agricultural engineers—in 
fact the rapid progress these engineers have made 
shows clearly that there is no lack of enterprise 
amongst them—but we take the absence of novelties 
at the Smithfield Show simply to indicate that com- 


mercially this show is not one at which novelties can 
be advantageously brought under the notice of the 
agricultural public. Whatever the cause may be, 
however, the fact remains, and it follows that in 
the present notice we shall have to deal almost 
exclusively with improvements in general (design 
and detail rather than with absolute novelties, 


STEAM PLovuGuine, TRACTION, PORTABLE, AND 
FIXED ENGINES. 

In dealing with the engines of various classes now 
at the Agricultural Hall, we shali follow our usual 
plan of commencing at the north-east corner of the 
building, and speaking in order of those makers 
whose exhibits are found on the ground floor. 
Messrs. John Fowler and Co., of Leeds, are repre- 
sented by four engines, namely, a 16-horse ploughing 
engine, an 8-horse single-cylindertraction engine, one 
of their ‘“ Yorkshire” compound semi-fixed engines, 
and a 10-horse compound traction engine. The 
three first-named engines are of types which are 
now well known, and it is unnecessary for us to say 
more about them than that their workmanship fully 
sustains the reputation of their makers. ‘The com- 
pound traction engine, however, is of a new type, 
which Messrs. Fowler introduced last summer, and 
an example of which they exhibited on their trial 
ground at Derby, although it. was not finished in 
time to obtain an entry into the Royal Agricul- 
tural Society’s Show. The engine at Derby had 
high and low-pressure cylinders, respectively 6 in. 
and 10} in, in diameter, with 12-in. stroke ; that now 
at the Smithfield Show has cylinders 6 } in. and 
11} in, in diameter, the stroke being 12in. With 
the exception of the difference of size, however, the 
engines are identical, and the perspective view pre- 
pared from a photograph of the Derby engine, 
which we give on page 569, will equally serve to 
explain the design of that now at the Agricultural 
Hall. Referring to our illustration it will be seen 
that the engine is of the intermediate receiver type, 
the pistons driving cranks at right angles. ‘lhe 
counterbalances are fixed on the cranks themselves, 
an arrangement which gives a very steady running 
engine, Theengine is mounted on large driving 
wheels, and the leading wheels are much larger than 
usual, this being found to be a material advantage 
ona rough road, Provision is made for the ready 
admission of live steam direct to the low-pressure 
cylinder, if necessary, to secure prompt starting, and 
the engine is very easily handled. Messrs. Fowler 
and Co.’s experience with compound engines has 
led them to form a very strong opinion of the 
advantages they possess in respect of economy of 
fuel, and we expect to find that they will be largely 
adopted for both traction and steam cultivating 
purposes, 

‘The next stand is that of Messrs. Clayton and 
Shuttleworth, of Lincoln, who, as usual, make a 
good show, and are represented by excellent work, 
but whose exhibits are not this year marked by any 
novelty of detail requiring description, if we except 
the fact that one of the engines is shown with the 
cylinder lagged with polished copper. Mr. E. 
Humphries, of Pershore, who comes next, only 
shows one of his ordinary engines, and the same 
may be said of Messrs. Burrell and Sons, of Thet- 
ford, who exhibit one of their well-made and 
handily arranged traction engines, in which we 
nctice that they have increased the wearing sur- 
faces of the valve motion. 

Messrs, Allchin and Sons, of Derby, in addition 
to a small vertical engine and a 5-horse horizontal 
engine of the type which we illustrated on page 61 
ante, exhibit a traction engine fitted with a new 
arrangement of gear, which we illustrate on page 
573. In this arrangement the slow feed gear is 
placed on the left-hand side of the boiler and the fast 
gear on the right-hand side. Messrs. Ajlchin claim 
tor this arrangement that it enables the overhang 
of the gear to be reduced, renders the castings of 
the gear less complicated than usual, and distributes 
the wear and tear more equally between the bear- 
ings of the two sides of the engine, thus lessening 
the tendency of the shafts to get out of parallelism 
with each other, and of the crankshaft to get out 
of square with the guide bars. ‘The arrangement 
leads, however, to the flywheel being considerably 
overhung, a sliding pinion having to be got in 
between its boss and the adjacent bearing. The 
gearing is all of cast steel. 

Messrs, J. and H. McLaren, of Leeds, show a 
well-finished traction engine marked by several 
improvements in minor details, while adjoining it, 








steam ploughing engines with the driving wheels 
roory! the rope drums, a type of engine with 
which he has, as we have remarked on former 
occasions, done excellent work. Messrs. J. and F 
Howard show one of their well-known “ farmer's 
engines,” which we have already described, 

Messrs, Aveling and Porter, of Rochester, are 
represented by two engines, namely, an 8-horse 
traction engine and an 8-horse steam ploughing 
engine, both these being of the firm’s established 
designs, We notice, however, that the engines are 
marked by several improvements of detail, Messrs. 
Aveling haying amongst other things very materially 
enlarged the wearing surfaces of their valve gear, 
All the gearing is of steel, and steel is also used 
freely for the castings generally. The traction 
engine is fitted with a neat arrangement of com. 
bined pump and check valve which we illustrate on 
page 572. It will be noticed that the pump is fitted 
with large valves having a small lift and arranged so 
as to be readily accessible, the cover of the valve box, 
moreover, forming an air vessel, The brass seat for 
the check valve is screwed into its place, while the 
two seatings for the suction and delivery valves of 
the pump are made in one, and are secured bya 
nut as shown, an extension of the seating forming 
the union for the attachment of the suction pipe. 
The workmanship of the engines shown is excellent. 

In addition to their eugines Messrs, Aveling and 
Porter also exhibit a model of a valve motion which 
they are now applying. ‘This is a straight-link 
motion of the Allan type, and its novelty consists 
in the expansion link being cylindrical, and being 
fitted with a plain bored block, a mode of construc. 
tion which is both simple and good. ‘The Allan 
straight-link gear is well titted for use on traction 
engines, and it is somewhat singular that it has not 
been adopted earlier. We illustrate the arrange- 
ment designed by Messrs, Aveling and Porter on 
page 572, our engraving showing the model which 
they exhibit at the Smithfield Show. The arrange- 
ment of the reversing gear employed in the model 
will also be retained in the gear as applied to an 
engine, there being no weighbar, and the reversing 
lever being directly coupled to the expansion link 
and radius rod. ‘he arrangement is exceedingly 
simple. . 

‘The exhibits just mentioned are followed by a 
number of engines of the established patterns of 
their respective makers, namely, Messrs, Eddington 
and Co., of Chelmsford, Messrs. Ransomes, Head, 
and Jefferies, of Ipswich, Messrs, Davey, Paxman, 
and Co., of Colchester, and Messrs, E. R. and F. 
Turner, of Ipswich, none of these engines havirg 
any novelties of detail requiring description. We 
notice, however, on Messrs. Ransomes’ stand that 
the firm show one of Cochran's boilers in connexion 
with one of their neat vertical engines, a very good 
combination. 

Next to Messrs. Turner, the Agricultural and 
General Engineering Company, Limited, of Wal- 
brook, E.C., show one of Darby’s broadside diggers, 
the construction being generally the same as that 
of the digger exhibited at the last Royal Agricultural 
Society’s Show at Derby, and which we noticed at 
the time. ‘The digger at the Smithfield Show has, 
however, five digging forks instead of three, and it 
deals with a width of 21 ft, At an adjoining stand 
Messrs. Woods and Long, of Stowmarket, show 
a portable engine of an ordinary type. 

At the stand of Messrs. Ruston, Proctor, and Co., 
of Lincoln, the most interesting exhibit is a com- 
pound portable engine of a new type which the 
firm has just brought out, and which has several 
novel points of detail. The engine, which is rated 
as a 12-horse, has cylinders 7 in. and 1] in. in 
diameter respectively with a stroke of 14 in., and it 
ia of the intermediate receiver type, the pistons 
driving cranks at right angles. The low-pressure 
cylinder is fitted with a cut-off valve of variable 
stroke worked through a slot link and controlled 
by a cross-armed governor. The cylinders are 
both steam-jacketted, the connexion between the 
jacket and the boiler being made by drilling two of 
the cylinder fixing bolts longitudinally and trans- 
versely, these two bolts being made extra large to 
permit of the steam passages being formed through 
them, There is no steam joint between the cylinder 
and the boiler, the steam entering the cylinder 
through a branch from a separate stop valve casting. 
The last-named casting contains besides the main 
stop-valve, a small secondary stop-valve by means 
of which steam can when necessary be admitted 





Mr. Savage, of King’s Lynn, exhibits one of his 





direct to the low-pressure valve chest, the steam so 
admitted passing a simple reducing valve, ‘The 
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secondary stop-valve is so arranged that any steam 
reaching it must pass the main stop-valve, while itis 
actuated by its spindle being connected to a catch 
handle on the lever of the main stop-valve, so that 
in starting the mere act of the man in fairly grasp- 
ing the handle of that lever, opens the secondary 
valve. ‘The engine is also fitted with a very neat 
pattern of iron under-gear, formed of angle-irons bent 
so as to embrace lugs on a casting which clips the 
front axle, this axle having no holes formed in it. 
The boiler is of steel, and has the ends stayed by 
gusset stays ; the manhole is so placed at the side 
of the barrel as to give convenient access for clean- 
ing the firebox tubeplate. We hope hereafter to 
be able to illustrate the leading features of the 
engine we have been noticing. 

Messrs. Ruston, Proctor, and Co,, also show a 
well-finished horizontal engine, with cylinder 8 in. 
in diameter and 16 in. stroke, fitted with the 
arrangement of automatic expansion gear, of 
which we give an engraving on page 572. The 
main slide valve has on its back a cut-off slide, the 
stroke of which is variable by the governor ina 
manner which will readily be understood from our 
illustration. From this it will be seen that the 
governor is of the Porter type, the weight however 
being assisted by aspring. The governor spindle 
is hollow, and the vertical motion of the slide is 
communicated to a fork at the back of the rock 
shaft by means of a steel central spindle. ‘The fork 
is, in its turn, connected to the rocking lever by a 
bolt fitting into a hole in the fork and a short 
vertical slot in the lever, so that by screwing up or 
down the small set screws its position in the slot 
can be varied and an adjustment effected ; the bolt 
is then nipped up tight. To the other end of the 
rocking lever is coupled the lifting link of the 
radius rod which connects the block in the slot 
link with the end of the expansion valve spindle. 
‘The slot link itself vibrates on a bolt shouldered 
and dropped into a boss cast on the pump foot, 
it being secured at the back by anut. ‘There is 
provided for the slot link to rock upon, a steel 
bush, having a length about twice the width of the 
link. The lifting link, the long end of the rocking 
lever, and half the weight of the radius rod, are 
balanced by the counterweight shown. The ex- 
pansion slides are double-ported, and they cut off at 
from ] per cent. to 50 per cent. of the stroke; they 
are arranged as near the end of the valve chest as 
possible so as to shorten the steam ports. As will be 
seen from our illustration, this gear is very simple 
and it has the advantage that it can be very readily 
applied to an engine without alteration of pat- 
terns. 

Adjoining Messrs, Ruston’s stand is that of the 
Reading lron Works Company, who have no 
novelties in engines this year, and next come 
Messrs. Marshall, Sons, and Co., of Gainsborough, 
who exhibit for the first time an excellent type of 
semi-fixed compound engine, the engine being 
arranged under a locomotive boiler, We intend in 
an early number to illustrate this engine, and at 
present, therefore, we need only notice it briefly. 
The framing of the engine is formed by a pair of 
channel irons connected at one end by the cylinders, 


* at an intermediate point by the motion plate, and 


at the other end by the casting forming the ash-pit. 
To these channel irons the main pedestals are 
bolted. ‘The cylinder casting forms the support for 
the smokebox. The cylinders are both steam- 
jacketted, and the valve chests are arranged out- 
side, so as to be easy of access. ‘The high-pressure 
cylinder is fitted with Hartnell’s automatic expan- 
sion gear, which Messrs. Marshall have now applied 
so extensively and successfully to their various 
types of engines. The boiler has ample heating 
surface, and is made for a working pressure of 
140 Ib. per square inch. The engine has through- 
out large wearing surfaces, and is well fitted for 
electric lighting purposes; we should expect its 
performance to be very economical. The other 
exhibits at Messrs, Marshall’s stand include examples 
of their vertical and horizontal fixed engines and of 
their portable and traction engines, all these, how- 
over, being of their regular patterns, which we have 
had occasion tO commend at former shows. The 
workmanship in every case is excellent. 

The next engines in order are those shown by 
Messrs Brown and May, of Devizes, and Messrs. W. 
Foster and Co., Limited, Lincoln, these being of the 
respective makers’ standard patterns, and Messrs, 
Foster’s engine being fitted with Starkey’s auto- 
matic expansion gear, which the firm introduced at 
the Carlisle show last year, and which we illustrated 








at the time (vide ENGINEERING, vol, xxx., page 41). 
This gear is, we understand, giving very satisfactory 
results. 

Proceeding next along the north side of the Hall 
we come first to the stand of Messrs. Robey and 
Co., of Lincoln, who make a good show, but have 
nothing new this year requiring notice, while their 
neighbours, Messrs. Wallisand Steevens, of Basing- 
stoke, exhibit a 6-horse traction engine of a type 
which we have already described. Messrs. Garrett 
and Sons, of Leiston, who come next, are the ex- 
hibitors of three engines this year, one being a 
6 horse power portable, not calling for special 
notice ; the second being a 10 horse power com- 
pound fixed engine, of the same type as the 
16-horse engine exhibited by this firm at the 
Royal Agricultural Society’s show at Derby,* but 
improved in several minor points of design ; and the 
third being a 10-horse compound portable engine, 
fitted with Messrs. Garrett's arrangement of firebox 
and hot-air tubes, which we illustrated on page 61, 
ante. ‘This latter engine has also its smokebox 
made with a double casing so as to form a feed- 
water heater, the feed water being pumped through 
this casing on its way to the boiler. We illustrate 
the arrangement on page 572. The fitting of a 
smokebox with a water casing is not an entirely 
new idea, Messrs. Tasker and Son’s competing 
engine, at the Cardiff show of 1872, having been 
fitted with a feed heater of this kind,t but Messrs. 
Garrett’s heater is of much more simple construction 
than Messrs, ‘Tasker’s, the employment of flanged 
plates in the way shown in our illustration making 
an excellent mechanical job, In their earlier heaters 
on this plan, made by Messrs. Garrett, a check 
valve was fitted between the heater and boiler, as 
shown in our illustration. ‘This exists in the 
engine exhibited at the Smithfield Show, but it is 
now considered to be unnecessary, and is therefore 
omitted, Our illustration on page 572 shows the 
special arrangement of dampers which Messrs, 
Garrett adopt in the smokebox of this engine. 

Next is the stand of Messrs. Hornsby and Sons, 
Limited, of Grantham, who this year show a hori- 
zontal engine for the first time. ‘This engine has a 
frame of the open bedplate type, modified by the part 
between the cylinder and the main bearing being 
made much deeper than the front, so as to form a 
girder. The crosshead guides are cast solid with 
the bedplate and are bored out, while tbe cylinder 
is bolted to a flange at the hind end of the guides, 
the base of the cylinder being, however, extended 
so that it forms apparently a continuation of the 
bedplate. The engine is of neat design generally, 
and well finished. ‘The traction engine also exhi- 
bited by the firm has a new arrangement of cylinder 
and crosshead guides, the base of the cylinder, 
which is fixed to the boiler, commencing about the 
middle of the length of the cylinder and extending 
backwards to a little beyond the centre of the cross- 
head guides, On this extension is cast a bracket, 
the upper side of which is bored at the same time as 
the cylinder, this bored portion receiving the central 
part of the crosshead guides, which is correspond- 
ingly turned to fit it. ‘The guides are cast in one 
piece with the corresponding cylinder cover, and are 
bored. The extension of the cylinder base is also 
planed to receive the stand for the governor and 
weigh-bar bearing, so that the whole of these parts 
are mounted on the boiler by one fixing. The arrange- 
ment is a very neat piece of designing. We notice 
also that this traction engine has driving wheels 
with cast-iron tyres, a class of wheels which the ex- 
perience of Messrs. Aveling and Porter and others 
has proved to stand exceedingly well. The other 
engines shown by Messrs. Hornsby are of their 
usual patterns, and are well finished. 

The only other firms exhibiting engines on the 
ground floor are Messrs, Barrows and Stewart, of 
Banbury, Messrs. Tasker and Sons, of Andover, and 
Messrs. Hempstead and Co., of Grantham, these 
makers all being represented by engines of their 
standard patterns, the last-named firm having a large 
show of verticals. In the galleries, vertical engines 
also are exhibited by Messrs. Penfold, of Derby, 
Messrs, Jeffery and Blackstone, of Stamford, Mr. A. 
Dodman, of Lynn, Messrs. Picksley, Sims, and Co., 
of Leigh, Mr. W. N. Nicholson and Son, of Newark, 
Mr. E. S. Hindley, of Bourton, and Messrs. B. Gar- 
rett and Co., of Maidstone, these, however, being 
all of well-known patterns, requiring no descrip- 
tion, if we except a two-wheeled portable exhibited 





* The 16-horse engine shown at Derby was illustrated by 
us on page 60, ante, 
+ See ENGINEERING, vol. xiv., page 36, 


by Messrs. Jeffery and Blackstone. This is a ver- 
tical engine fixed to a vertical boiler which is 
mounted on two high travelling wheels. These 
wheels carry the boiler clear of the ground, and 
when in use the boiler is kept in a vertical position 
by wooden standards fixed under the shafts which 
are attached to the boiler. ‘This is an arrangement 
of engine which has for some time been known on 
the Continent, but we believe that this is the first 
time that it has been exhibited by an English 
maker. The arrangement is a handy one for some 
situations. 
IMPLEMENTS. 

The Smithfield Show is this year almost barren 
of novelties in agricultural implements ; for not only 
are quite a number of well-known makers absent 
from the building, but the majority of those who 
do exhibit, show to a more limited extent, imple- 
ments similar to those that were to be seen at 
Derby and previous agricultural meetings, Messrs. 
Ransomes, Head, and Jeffries, of Ipswich, have a 
4 ft. 6in. thrashing machine, combining several new 
features. It is considerably greater in length than 
the same makers’ usual type, a larger area being 
obtained by this means for the shakers and riddles, 
so that a better sample of corn is obtained. An 
extra dirt sieve is added to the lower shoe, and 
the riddles, instead of being flat, are stepped at 
intervals so as to prevent any return movement of 
the grain upon them, ‘The drum has seven beater 
bars upon it instead of six; these are of the twisted 
section usually employed by Messrs. Ransome ; 
the ends of the drum instead of being open are 
closed with stamped wrought-iron heads, a detail 








which is found to prevent scattering of the grain. The 
concave can beadjusted from the outside of the frame. 
The chaff is taken out at the side of the machine 
| near the back, the five corn deliveries being at the 
front as usual. After the grain is raised by the ele- 
|vator, the buckets of which are made stouter than 
usual, it is fed into the barley awner, to the conical 
chamber of which has been added a cylindrical por- 
tion into which the grain first enters and is partially 
treated by a series of revolving knives, before it flows 
into the awner, and it can be discharged at different 
stages of treatment at will, either kept clear of the 
main awner chamber, or be delivered at two points in 
the course of its passage through the cylinder. 
From the awner the grain falls successively through 
three transverse vibrating wire screens, when it is 
exposed to a blast from a small fan on the awner 
shaft, the air being led through a casing connecting 
the fan with the ends of the screen ; an opening is 
made in the side of the machine near the screen for 
getting rid of the chaff, &c., cleared from the grain 
by this blast, as it passes through the screen. The 
framing of the machine is very rigid without being 
heavy ; the drum bearings are on iron brackets 
introduced so as to reduce the vibration and to add 
to its strength and durability. A very simple drum 
guard is usedin this machine, consisting of a hinged 
flap which when desired is held open by a steel 
spring. Very slight pressure on the movable board 
in front of the man feeding the drum, releases this 
spring, and the cover falls down, closing the opening 
to the drum. 
Messrs. Ruston, Proctor, and Co., Lincoln, show 
a 5-ft. thrashing machine with combined dressing 
and finishing apparatus. It is furnished with slides, 
by which it can be used either with single or double 
blast, and has a creeper for feeding the corn direct 
| to the second riddles without its passing through 
the smutter. This machine is fitted with Messrs. 
Ruston, Proctor, and Co.’3 drum guard. Messrs, 
Nalder and Nalder, of Wantage, show one of their 
well-known combined elevators and thrashing 
machines, The one exhibited is a 4 ft. 6 in. machine, 
weighing with the elevator complete only 3 tons ; 
Messrs, Nalder and Nalder’s system has been often 
described in this journal, and requires no further 
reference here. Amongst the other exhibitors of 
thrashing machines we may mention Messrs, Richard 
Garrett and Sons, Leiston, Suffolk; Messrs. Clay- 
ton and Shuttleworth; Messrs. Marshall, Sons, and 
Co.; Messrs. Davey, Paxman, and Co.; Messrs. 
Holmes and Sons, Norwich ; and Messrs. Hornsby 
and Sons, Limited. 

Messrs, Richmond and Chandler, of Manchester, 
make as usual a good show of their specialities in 
food-preparing implements—chaff-cutters, crushers, 
slicers, pulpers, &c, We illustrate on page 573 the 
new pattern slicer made by this firm, to which strip- 
ping plates can be attached for cutting the roots into 
finger pieces when desired. Messrs. Richmond and 
Chandler’s root pulpers are coming very favourably 
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AUTOMATIC EXPANSION GEAR, CONSTRUCTED BY MESSRS. RUSTON, PROCTOR, AND CO., LINCOLN. 
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MESSRS. GARRETT AND SONS’ FEED WATER HEATER. 






CENTRIFUGAL CREAM S&PARATOR, 


into notice. They combine anew arrangement of 
disc and hopper, which effectually prevents the 
breaking of the roots into large pieces. The knives 
can be adjusted to regulate the degree of fineness of 
the pulp. 

The Bristol Wagon Works Company, Limited, 
make a good display of tip wagons and carts on the 
Margetson and Hek system, In this arrangement 
a windlass is fixed to the front part of the locking 
carriage, and a sheave is placed on the lower end of 
a lever or arm working underneath the back axle; 
a chain is brought from the windlass over the sheave 
wheel and is attached to the back of the wagon 
body, so tbat, on tightening the chain by turning 
the windlass the back of the wagon is drawn down. 
It will be seen that by fastening the windlass on to 
the front carriage the wagon may be tipped irre- 
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MESSRS. AVELING AND PORTER’S COMBINED FEED PUMP AND CHECK VALVE. 
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MESSRS. AVELING AND FPORTER’S STRAIGHT-LINK VALVE MOTION. 


spective of the relative position of the front and) shoe, and by drawing on either of the bars both are 
rear wheels, that is, the former may be turned, pulled outward, until the shoe comes opposite the 
round. In order to secure an automatic opening of | wheel but is clear of it. Then by turning the 
the tailboard, as the body is being tipped, it is| windlass the cart body, and with it the brake bars 
hinged at the top, and secured below with a spring | attached to the body, are lowered until the shoes 
lever and catch. A chain is fixed to the under| come into contact with the wheels, the amount of 
frame working over sheave wheels fastened to the| pressure being regulated to a nicety by means of a 
body, and is connected at the other end with the pawl and ratchet on the windlass. The brakes are 
spring lever of the tailboard ; as the wagon is tipped | thrown off by pressing one of the bars until the shoe 
the chain is tightened and draws on the line holding | is clear of the wheel, after the weight of the body 
the tailboard in place, and the fastening being re-| has been taken off, when the bars being articulated 
leased the tailboard is free to swing as the wagon is| together, move inwards clear of the wheels. The 
tilted. We illustrate a cart on the opposite page to| same arrangement allows of the body of the cart 
which this mechanism is attached as well asa very in- | being set at any desired angle to reduce the strain 
genious and simple brake. ‘This brake consists of two on the horses, This very simple arrangement has 
transverse bars placed at the rear of the cart behind| been found extremely efficient in practice, and 
the wheels. The outer end of each bar carries a brake| though it has been introduced only long enough 
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SHEAF-BINDER, BY MESSRS. SAMUELSON AND CO., BaNBURY. 




















TRACTION ENGINE, CONSTRUCTED BY MESSRS. W. ALLCHIN AND CO., DERBY. TIPPING CART, CONSTRUCTED BY 


thoroughly to test its utility, it has been very largely 
adopted not enly by private men, but also by 
vestries and other municipal bodies. 

Without attempting to notice all the exhibitors 
of implements at the Show we may name a few who 
have important collections of articles of their 
standard manufacture. Messrs. J. and F. Howard, 
of Bedford, make a large show of ploughs—the new 
‘* Simplex,” ‘‘ Champion,” and riding Gang plough 
with self-lifting device, amongst others. Their new 
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ROOT PULPER, CONSTRUCTED BY MESSRS. RICH- 
MOND AND CHANDLER, MANCHESTER. 
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THE BRISTOL WAGON COMPANY. 


trenching plough for deep tillage, which is a cheap| arrangement being shown by them this year at 
implement, is much in favour in the midland and/| Smithfield, and to which we refer in a later portion 
home counties, as are also their ridging, subsoil, and | of this article. Finally we may notice an American 
a variety of special ploughs for foreign markets. In| horse rake of a strong and somewhat improved pat- 
harvesting machinery Messrs. Howards’ exbibit| tern over those of last season, and a Simplex hay- 
includes a Simplex mower which received the first | maker slightly modified to adapt it especially to 
prize at some recent trials at Koslow, in Russia, and | ridge and furrow land. 

a four-rake Simplex reaper of their standard type.| Messrs. E. H. Bentall and Co., Heybridge Works, 
The firm appears to be very persistent and prolific) Maldon, have a collection of horse gears, root 
in the matter of sheaf-binders, a totally new | pulpers, chaff-cutters, &c, ‘This firm has adopted a 
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good pattern of cast-iron legs for the food-prepar- 
ing implements, securing great steadiness and ease 
of fixing. ‘The turnip-cutters are fitted with a 
shield to insure economy in working. Messrs. R. 
Garrett and Sons, of Leiston, show their combi- 
nation horse hoe aud drill, described and illustrated 
by us (see page 81 ante), and not modified since 
the Derby Show, except in some minor details, such 
as a modification in the press lever, and the intro- 
duction of a shifting wheel in the gear driving the 
barrel, to facilitate changing the speeds. This com- 
posite implement appears to be doing good work 
and to be much in favour. Mr. James Coultas, 
Perseverance Works, Grantham, has a collection of 
drills of his ordinary make. Messrs. Kell, Meats, 
and Co., Gloucester, show horse rakes, horse hoes, 
and scuffles. Mr. Henry Denton, St. Peter's Iron 
Works, Wolverhampton, has chain harrows, rollers, 
cultivators, and turnip grubbers. Messrs. Alex 
Jack, and Son, Maybole, show a potato digger, 
which received a first prize silver medal at the Bir- 
kenhead Agricultural Society's Show, and a first prize 
gold medal at the Royal Agricultural Society's Show 
at Dublin, last summer. Messrs. Ransomes, Head, 
and Jeffries make their average show of ploughs, 
cultivators, and other implements, Messrs. Reeves 
and Sons, Westbury, exhibit ploughs and corn sowers, 
and Messrs. T. W. Wedlake and Co., Romford, Essex, 
ploughs, rollers, and horse gears. In food-preparing 
implements, corn-dressing machines, &c., besides 
these makers already mentioned, there are among 
others Messrs. W. Cottis and Son, Epping, Essex ; 
Messrs. Wood and Long, Stowmarket; the Albion 
Iron Works Company, Rugeley ; Messrs. Barford 
and Perkins, Peterborough; tke East Yorkshire 
Cart and Wagon Company, Beverley; Messrs. 
Hunt and Tawell, Earl's Colne, Essex ; Messrs. E. 
Page and Co., B-dford; Messrs. Handyside and 
Co., Derby; and Messrs. Jeffery and Blackstone, 
Stamford. 

The Aylesbury Dairy Company exhibit at Smith- 
field for the first time this year. They show a milk 
separating plant, consisting of a modified * Danish” 
continuous centrifugal separator driven at a high 
speed by a belt from a large handwheel, and a milk 
reservoir above for maintaining the supply. As will 
be seen from the section on the preceding page the 
milk is fed to the lower part of the separator, 
passing off by the tube D and the cream by the 
tube F. 
principle upon which it operates is fully explained 
on page 2] of our twenty-eighth volume, and more 


recently in our notice of the Dairy Show, page 340 | 


ante. 
machine, in which a number of curved wooden arms 
or beaters revolve in a tub containing the butter, 
the object being to blend the products of different 
farms, and obtain a standard quality. The other 


exhibits are two automatic milk weighers, the milk | 


being contained in a receiver hung on trunnions, 
and caused to tip as soon as the quantity to which 
the balance is adjusted is reached. ‘The milk is 
strained at the same operation by passing it through 
a wire gauze on its way to the receiver. 

The exhibits of harvesting machinery appear to 
be smaller than usual this year, and to present little 
or no novelty. Anexception may be made to a device 
on Messrs. Reeves and Sons’ stand, by Mr. II 
Andrews. This consists in recessing the reaper 
platform for its whole width, and for as great a 
breadth as possible. ‘This recess is covered with a 
metal perforated cover, the object being to catch 
the ripe seeds of the various weeds cut with the 
corn, and in the ordinary way carried off the plat- 
form on to the ground, where they fertilise to the 
injury of the next year’s crop. The device was 
triel last harvest, and the quantity. of seeds collected 
in this way comparatively was very large. A number 
of sheaf binders are shown, Mr. W. A. Wood, 
McCormick, Woo!nough and Kingsford, Kearsley, 
and Howard being among the exhibitors. As stated 
above. the binder of Messrs. J. and F, Howard is 
quite different to that shown at Derby. 

Prominent among the exhibits of Messrs. Samuel- 
son and Co., of Banbury, is their self-binding 
harvester, which took the second prize at the late 
competition following the Royal Agricultural 
Society's Show at Derby. The diagrams on the 
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being a view from above, Fig. 4 a view looking 
from the platform side of the machine, and Fig. 5 
an underneath view. The main feature of this 
knotter is the knotting hook, which is mounted on a 
nearly horizontal shaft, to which a small bevel 
pinion is keyed. The outer jaw of the hook is 
rigidly fixed to the shaft, the inner jaw being 
pivotted thereto, and extended backwards to carry 
a small roller which is acted on by a cam, that 
serves to open and close the jaws at the proper time, 
This cam is a projection from the bearing in 
which the shaft works, and its outer surface 
is cylindrical and concentric with the axis of the 
bearing and shaft. Looking at the perspective 
plan, Fig. 3, it will be seen that it extends from 
about the top of the bearing towards the left, and 
comprises rather more than a quarter of the circum- 
ference of the bearing, so that the jaw is open 
duriog this portion of a revolution, and closed for 
the remainder of it. ‘The hook is rvtated intermit- 
tently by the action of the segmental rack which 
forms part of the circumference of the cam disc. 
which circumference also keeps the hook from rotat- 
ing, except under the influence of the rack. 

lhe string holder, for securing the end of the 
string, consists, as shown in Figs. | and 2, of a pair 
of horizontal discs, mounted on the same shaft and 
rotating together, having notches around their cir- 
cumferences, Between these discs is a fixed plate, 
and on the string being brought down by the needle 
arm and passed through one of the notches of the 
discs, the two discs rotate through the space between 
two consecutive notches, and the string is firmly 
wedged between the fixed plate and the discs on 
each side of it. These dises are actuated through 
the ratchet wheel, indicated by the dotted line, 
by means of the pawl carried by an arm pivotted 
at its centre, which is moved to and fro by the 
action upon a rod parallel to the cam disc shaft 
of the cam disc and spring, and the wing upon 
the other end of the cam disc shaft. ‘The string is 
guided and the knot pulled off by means of the bent 
lever with a V-shaped opening at one extremity 
through which the string passes, the other extremity 
of this lever being acted upon by the cam disc to 
produce the required motion, 

‘The action of these parts will now be readily 
understood, The two parts of the string which 
come from the sheaf, passing horizontally through the 


The arrangement is a new one, but the/ y groove and over the bill of the hook, and thence 


vertically downwards to the string holder beneath, 
the hook commences to turn upwards from the 
position shown in Fig. 1. A loop is thus partially 


fhe same firm exhibit a butter mixing| formed, and when the hook bas made nearly three- 


quarters of a revolution, the cam opens the jaw, and 
as the jaw proceeds, the portion of the string which 
is stretched between the hook and the string-hol!der, 
comes between the jaws, which then close upon it 
just before the hook completes its revolution. The 
bent lever with the YY opening in it through which 
the strings pass is now moved tothe right. Its first 
action is to sever the string by means of the knife 
shown attached to its underside, and it then com- 
pletes the knot by drawing aside the string still 
farther, so that the portion held by the hook is 
dragged through the loop, and the knot tightened 
and pulled out. We have described this knotter 
thus minutely because it is the one which is very 
generally considered by manufacturers to be the 
best, and has been largely adopted by them. It 
solves in a simple and complete manner the difficult 
problem of tying a knot by machinery in the harvest 
field. The general arrangements of Messrs. Samuel- 
son’s machine we described at the time of the Derby 
Show and trials,* They are very similar to the 
other machines of the Appleby type, though in some 
details Messrs. Samuelson’s arrangements possess 
advantages. 

Messrs. Howard, of Bedford, have not been slow 
to profit by the experience gained in the trial fields 
at Derby, and the machine which they now offer to 
the public, and which bas already at the conclusion 
of last harvest been publicly tried, though lacking 
some of the originality which distinguished their 
previous efforts, has, in conforming to the type of 
machine which was at Derby recognised to be the 
best, gained in efficiency what it loses in the other 


| respect. Messrs. Howard have adopted the Appleby 


preceding page will serve to make clear one of the | 


most important features of the machine, which it 
possesses in common, except as to minor details, 
with the machines of the chief English and American 
makers, Figs. 1 and 2 are respectively a plan and 
elevation of the knotting attachment, and Figs. 
3, 4, and 5 are perspective views thereof, Fig. 3 


knotter, and with some alterations the description 
of it above given would apply to their modification 
of it. The chief points of variance are the mount- 
ing of the string holder on a swinging carriage, so 
that a little string is given at the right moment, and 








* See ENGINEERING, p. 86 ante. 





there is less liability to break ; and also the use ofa 
small arm which presses the string into the Y notch 
of the bent lever, whereby greater certainty Of action 
is attained. As to the general features of their 
machine, the method which Messrs, Howard a lopt 
to take up slack string, viz., by a flexible a-m 
through an eye at the end of. which the string 
passes, insteal of by an ad litional cam and systein 
of levers as in other machines, is a minor simplifi ca- 
tion of some importance, A further improvement 
of considerable value is the driving of the reel by 
means of bevel gearing from the packer shaft, so 
that the reel rotates only when the packers are in 
operation, and the shifting of the reel chain which 
is necessitated in most machines when the cut is 
altered, is also avoided. A new and improved 
method of actuating the knife bar has also been 
introduced into this machine, and in other respects it 
bears out Messrs. [loward’s known character for 
simplicity and good workmarship. 

It is not a little remarkable that Mr. Appleby 
should have neglected to secure an invention of so 
much value by an English patent, and that the 
chief features of it should thus be open to all Enylish 
makers without let or hindrance. One important 
detail only of his invention, viz., the arrangement 
of the pivotted jaw and cam of the knotting hook jis 
protected by the patent of an English firm, but we 
believe that some arrangement as to the use of this 
by other makers will soon be arrived at. 

Before concluling our notice of the Show we 
must not omit to refer to one of the novelties to be 
seen there. For the first time implements and 
cattle are exhibite1 by the electric light, and we 
think only one opinion can exist as to the superiority 
of the illumination and the improvement in the 
atmosphere of the Hall. The Brush system is 
employed, four sixteen-light generators being driven 
by a semi-portable compound engine made by 
Messrs. Joho Fowler and Co., Leeds. ‘The gene 
rators are driven direct from the engine, which has 
alarge pulley on each end of the main shaft. ‘These 
pulleys are 7 ft. 9 in. in diameter and 20 in. wide. 
From each pulley two 8 in. straps pass over the 
pulleys of the generators, which are driven at a 
speed of 800 revolutions per minute. There are 
altogether sixty-four lights on the four circuits, 
involving the use of about three-quarters of a 
mile of wire. The installation comprises a Luss 
tachymeter, which we described the other day (see 
page 436 ante). The engine, which is 30 horse 
power nominal, is of course working above that 
amount, but how much we do not know. We believe 
that the installation will remain at work, certainly 
for six weeks, during which time the public will 
have ample opportunities for realising how superior 
the light is as compared to the old gas sunlights, 
and how far more conducive it is to the comfort of 
visitors. 

PUMPING ENGINE TRIALS. 

A VERY interesting trial has recently been made 
by Mr. E. A. Cowper, the President of the Institu- 
tion of Mechanical Engineers, of two pairs of 
rotative beam puinping engines, at the Lambeth 
Water Works Company's pumping station at Thames 
Ditton, and we give below a copy of the official 
report, embodying the results obtained. The 
engines, which were constructed by Messrs. Simp- 
son and Co., of Grosvenor-road, Pimlico, are 
described generally in Mr. Cowper's report, but the 
outline illustrations of them which we give on page 
576 will explain their arrangement further. As 
will be seen, each pair consists of one high and one 
low pressure engine connected to cranks placed at 
right angles, the steam on its way from the high to 
the low pressure cylinder passing through one of 
Mr. Cowper's reheaters. The engines are placed 
considerably above the boiler level, and all water 
from the steam jackets drains back directly into 
the boilers. Under these circumstances the water 
evaporated to supply steam for the jackets of 
the cylinders and intermediate heater was not 
measured as feed supplied to the boilers during 
Mr. Cowper’s trial. In some experiments made on 
the same engines by Messrs. Simpson themselves, 
however, the jacket drains were temporarily 
disconnected from the boiler, and the discharge 
measured, when it was found to amount to from 
2.0 lb. to 2.1 lb. per horse power per hour. If we take 
it at the latter figure, and add it to the 13.4 lbs. of 
water per horse power per hour pumped into the 
boiler as ascertained by Mr. Cowper, we get 15.5 1b. 
of steam per indicated horse power per hour as the 
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TABLE GIVING RESULTS OF TRIALS OF COMPOUND BEAM PUMPING ENGINES CONSTRUCTED BY MESSRS. SIMPSON AND CO. 








| \Chatham Water 











| | 
| 7 . , | : . Bristol East Lambeth 
} oo See re ~~ 7... a ® | Water Works, | London Water | Water Works, | Works. 
aa | Kingston. Kingston | Berlin | Works, Essen. | Clifton Works, | Ditton. | Deep Well 
| oe . os ; : * | Extension, Lea Bridge, | Filter Engines, Pumps. 

Whether Woolf or intermediate receiver engines one - Woolf Woolf Woolf Woolf } Receiver Woolf | Receiver Woolf 

Date of trial oe a ase eee on 1857 | 1867 | 1869 - 1877 1830 1880 | 1881 | 1881 

Engincer who conducted the trial... Joshua Field T. Hawksley H. Gill yy } | J. Taylor G, Seaton | J. Taylor | J. Taylor 

Pressure of steam... an ree! — ae _ ose 40.5 Ib. 82 Ib. 41.1 1b. to 57.4 lb, 59 lb, 56 Ib. | 59.3 lb, | 

Indicated horse power . 306 see 136.47 | 235 185.647 238,77 | 69.57 

enn? ee ee ee eee i 247 120,66 108.57 196,76 157 | #172011 | 55.45 

Frictional horse power inclading air, cold water, feed, and air- | | | 

charging pump... nein Saal eon eee eee eee 59 | ese 27.9 | 38.24 28.647 66.76 | 14.12 

Efficiency of pumps P ai ca a 80.719 - 79.566 83,728 81.569 | 204 | 79.704 

LHP. 

Height of lift ... eo ce 219 ft, sie 378.5 ft. 190.6 ft, 195 ft. | 35 ft. | 

Duration of trial 24 hours 24 hours 3 min. 76 hours 137 hours 7.5 hours 12 hours 8 hours 15 min.| 10.0 hours 

Coal used eee - soe 105 c. 2 qr, 11 Ib, 19,536 lb. 35,409 lb, | 33.29 cwt, 41.5 cwt. 27.25 cwt. | 11.9 cws. 

. r North country 7 } 

Description of coal ... eee oe eee ons German Welsh { ecreenings y } Welsh | Welsh. 

Percentage of ashin coal ... ove on ose 144 | 10 ° | 3.3 | 64 
Supposing that | . 

“ee daavery Foot pounds in millions per 112 Ib. of coal 103.9 111.25 117.9 ak 98.67 } 90 | 108.841 92.2 
equa! displace- { Pounds of coal per pump horse power per hour eee 1.99 1.88 ‘ 2.32 2.46 | 2.056 | 24 
ment, } . 

Calculated from the) ( Foot-pounds in millions per 112 Ib. of coal pee ane 112.5 93.6 pom 103,112 | 
actual delivery of Pounds of coal per pump horse power per 2 | 
pumps, SU hour .. re sah ooo ‘a eae 1.97 237 | “ ‘os 2.15 

lncluding ash.— Pounds of coal per indicated horse power per hour 1.61 am 1.89 | 1.94 2,08 | 1.55 1 92 

Excluding ash. — D.tto ditto ditto | ind ase 1.62 1.75 ME 1,50 191 

| | 











quantity used by the engines, a performance which, 
so far as we know, has never been exceeded by any 
engine when subjected to a really careful trial, 
except in some cases where highly superheated 
steam has been experimentally used. Mr. Cowper's 
report is as follows : 

Trial of Two Pairs of Compound Rotative Beam Engines 

with Low-lift Pumps. 
6, Great George-street, Westminster, S.W., 
November 30, 1881. 

Gentlemen,—In accordance with your request I made the 
necessary arrangements for, and on the 7th and 8th Octo- 
ber personally conducted, a trial of 24 hours’ duration of 
the above machinery, which was designed, manufactured, 
and lately set to work by you at the Ditton pumping sta- 
tion of the Lambeth Water Works Company, and I append 
the results arrived at in the Tables at the end of this 
report. 

These engines are employed in lifting water some 35 ft. 
high into a reservoir, from which the water flows by gravi- 
tation on to the filter beds. 

The trial was most carefully carried out by myself and 
assistants, and I take this opportunity of expressing my 
best thanks to Mr. John Taylor, Memb. Inst. C.E., and 
his staff for the assistance they rendered. 

The slip on the pumps was ascertained as follows : The 
reservoir being at first empty, was filled until the water 
had risen to a certain mark, when the counters were read ; | 
it was then filled, the depth of water ascertained, and the | 
counters again read, and the quantity of water delivered | 
was found to be 94.04 per cent. of the theoretical capacity 
of the pumps. ‘This is, in fact, a very small percentage of | 
loss. The contents of the reservoir was measured by | 
myself aud my assistants in the most careful manner after | 
the trial was over 

The head was kept very steady, as the delivery outlet 
from the pumps is above the bigh-water level in the 
reservoir. The low head (about 35ft.) is very unfavour- 
able to a high duty being obtained ; but notwithstanding 
this, the results show a difference of only 27.24 per cent. 
between the pump horse power and the indicated horse 
power, which loss includes the work of the cold water, air 
and feed pumps. The engines, however, work with such 
economy that, notwithstanding this loss (which is less than , 
exists in most low-lift engines), the duty is very satis- 
factory, as will be seen hereafter. 

The engines are compound beam fitted with intermediate 
receivers, and these, together with the cylinders, are 
thorongbly steam-jacketted, tops, bottoms, and sides, with 
boiler steam. Every possible precaution was taken to 
obtain accurate results, counters were on both pairs of 
engines, glass gauges on the stand-pipes just outside the 
house, and efficient means for measuring the depth of 
water in the pump well. The indicators used were two 
Richards, and two Darkes, all of which were tested, 
after the trial, by me, and found correct. 

Diagrams were at first taken off all the cylinders every 
quarter of an hour, but when it was found that there was 
little or no variation in them, they were only taken every 
half hour. Those given with this report are average ones 
and show a remarkably good distribution of the steam, 
about fifteen expansions being made, when the clearances 
are taken into account. Injection condensers are used, 
and the vacuum in the low-pressure cylinders was good, 
there being only 13 lb. back pressure in the cylinders. 

The boiler pressure was kept very steady, the readings 
of the gauges (which were tested ones) being taken 
constantly. The coal used was ‘‘ Nixon’s navigation,’’ 
and was weighed op a tested machine, in barrows of 3 cwt. 
each, and taken into the stokehole (when the door was 
unlocked for the purpose), the key being throughout the 
trial in my possession. The feed-water was measured in 9, 
tank, which when filled to a level mark weighed 396 lV. 
The number of tanks was taken by two observers, who | 
checked their figures at the end of the trial. The 24 hours’ 
trial was commenced with the engines running exactly at | 
the nominal speed, and the condition and level of the fires 
of the three boilers used was most carefully taken, several | 





* Tbis horse power is calculated from the measured quantity delivered 


bricks on edge having been inserted in the fires for the 
purpose of gauging the level correctly, and towards the end 
of the 24 hours’ trial the fires were carefully made up toa 
similar condition, and to the same level, so that there was 
as much burnt and partially unburnt coal at the termina- 
tion as at the commencement of the trial. The engines 
were not stopped at the end of the trial, but were kept 
running at their normal speed for some time, no more coal 
being required to keep up the speed than during the course 
of the trial, thus proving (if further proof were pore 
a the condition and size of the fires had been correctly 
judged. 
, The level of the water in the boilers was accurately 
taken, and left } in. higher at the end than at the com- 
mencement of the trial. Three single-flued ordinary Cor- 
nish boilers were used, but they were not provided with 
such good furnace bars as they might have been. The 
pumps, of which there are four to each pair of engines, are 
plain plungers, with air vessels over each set of delivery 
valves, these vessels being charged with a special air pump 
for the purpose. The delivery is in an open stand-pipe 
outside the house. The valves work remarkably well, and 
the engines can be driven very fast if desired, without any 
inconvenience or danger. 
Dimensions, &c. 
Engines. 
diameter. stroke. 
High pressure cylinders ... 2lin. by 5 ft. 6 in. 
Low pressure cylinders 36 in. by 5 ft. 6 in. 
Pumps. 
Diameter of main pumps, of which there 
are two to each engine or four to each 
pair mee eee a 
Stroke of main pump 
Boilers. 
Three single-flued boilers, each 5 ft. 6 in. 
diam. by 27 ft. long, flue 3ft. diam. 
Grate surface in each boiler equals 174 square ft. 
Observations. 
Steam pressure on trial, average 


oan 27 in. 
4 ft. 0 in. 


60 Tb. 
ves 31 ft. 1} in. 


Head on pumps » we 

Temperature, injection ... ees «. Ol deg. 
a air-pump discharge onc 
99 feed-pump delivery a we 


Average number of revolutions per 
minute for each engine.. sa 
Barometer ... oon one ase oes 


Resulis. 
Total indicated horse power of the two 
pairs of engines .. “ee saa and 
Horse power of the water actually deli- 
vered (as measured in the reservoir)... 174.71 ,, 
Or a difference of ... ove ose oo §«=—6.27.24 pc. 
Measured quantity of the water deli- 
vered by the pumps equalled 94.04 per 
cent. of their theoretic capacity. 
Coal used per indicated horse power per 
hour, including the ashes cn «+ 1.6019 Ib. 
Coal used per horse power of water deli- 
vered per hour, including the ashes ... 2.2057 ,, 
100,539,103 ft.-lb. 


The duty of 112 lb. of coal, including 
ashes eee on ove she 
Water fed into boilers per indicated 
horse power per hour 13.397 lb. 
8.347 ,, 


99 
22 


30.26 in. 


240.119 HP. 


Water evaporated per pound of coal, in- 
cluding ashes_... one an “se 

In addition to this, the coal supplied 
the heat given up by the steam jackets, 
which was not measured on this trial, 
as the jucket drain returned the water 
to the boiler. 

Coals burnt per square foot of grate per 
hour ih os ies ae «+ 7.186 Ib. 

I remain, Gentlemen, yours very truly, 

(Signed) K. A. CowPER. 
Mezsrs. Simpson and Company, Engine Works, 
Grosvenor-road, Pimlico, London, 8.W. 








In the above trial made by Mr. Cowper, three 
boilers were used ; but in an earlier trial made on 
the 30th September last, by Mr. John Taylor, the 
engineer to the Lambeth Water Works Company, 
four boilers were employed, and a somewhat higher 
performance was obtained, so far as the coal con- 
sumption was concerned. In Mr. Taylor's trial 
the consumption of coal per indicated horse power 
per hour was 1.551b. against 1.6lb. in Mr. Cow- 
per’s test, this difference being probably due to 
the slightly better evaporative performance of 
the boilers when more easily worked. The boilers, we 
may remark, have flues without any Galloway tubes. 

A point which will probably be noticed in Mr. 
Cowper’s report is the performance of the pumps, 
the pump horse power being 72.76 per cent. of the 
indicated power in the steam cylinders. This isa 
smaller percentage than is usually obtained in 
Messrs. Simpson’s pumps, a result due to the lowness 
of the lift. As bearing upon this point, and also 
on account of its general interest, we annex a Table 
giving in a condensed form the results of a number 
of official trials of Messrs. Simpson’s compound 
pumping engines which have been carried out 
between the year 1857 and the present time. The 
engines tested were all beam engines, most of them 
being of the Woolf type, with the two cylinders 
placed close together, the piston rods being coupled 
to the same beam ; two of the sets of engines 
were, however, of the receiver type with inter- 
heaters, as stated in the Table. All the engines 
have the cylinders thoroughly steam-jacketted. The 
results in the last column but one of the Table 
refer to the same engines as those on which Mr. 
Cowper’s experiment was made. The whole of 
the results recorded in the Table are excellent, and 
they form a record which is certainly most credit- 
able to Messrs. Simpson. We give on page 576, in 
addition to outline views of the engines tested by 
Mr. Cowper, reductions of a pair of indicator 
diagrams taken during the trial. 


THE NEW TAY VIADUCT. 

Tue new Tay Viaduct of Mr. W. H. Barlow is 
intended to replace the old Tay Bridge of unfortunate 
notoriety, and to be in complete working order within 
three years, An account and illustrations of the old 
Tay Bridge and its failure wexe published in ENGINEERING 
during the early part of last year (vide vol. xxix., pp. 11, 
31, 5% 92, 132,191, 211, 320, 335, 363, and 387), while 
in our number of the 25th ult. we gave a two-page 
engraving, with other views on page 530, of the new 
Tay Viaduct, and we publish another two-page illus- 
tration with further details this week. 

In Mr. Barlow’s design, fully recognised and esta- 
blished modes and principles have been employed and 
generally adhered to in preference to any new, original, 
or untried methods; while, therefore, any detailed com- 
parison of the details of this and of the old bridge could 
hardly serve any useful purpose in explanation, such 
similarity as exists between the general arrangement of 
the one and the other may be briefly noted, before pro- 
ceeding to details of design. 

he new viaduct is to have its general alignment 
parallel to the old bridge, at a distance from it of 60 ft, 
on the up-stream side, that is nearly west of it; and will 
serve purposes similar to those of the old bridge in 
establishing railway communication between the existing 
lines on the Wormit and the Dundee side of the Tay; 
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it will thus commence and terminate at exactly the 
same level, and run into the same points at each end. 
The number and the size of the openings and piers will 
entirely correspond so far as the size of the new piers 
will allow; thus the numbering of the piers from 1 to 
77 still corresponds; the rails of the old bridge will be 
utilised, also some of the existing girders, namely, 2 of 
162 ft. long, 26 of 145 ft., 42 of 129 ft., and 48 of 67 ft.; 
but these will be altered to some extent by additional 
ironwork. 

The curved approaches on the Wormit side will be 


treated similarly to those of the old design, making, | 


however, the requisite allowance for the lateral move- 
ment of 60 ft.; the two oblique spans over the proposed 
extension of the Dundee Esplanade, and the opening or 
span of 100 ft. at the termination of the existing Dundee 
Esplanade, will correspond with those in the old design; 
some additional ornamentation to the columns of the 
piers at this end will be made, in consequence of the 
vicinity of the public garden. The gradients of the line 
on the old bridge were rising 1 in 353.68 from the 
Wormit approach as far as pier No. 29, the second high 
pier ; thence level to pier Ne. 36; thence 1 in 330.166 for 
a single span. From pier No. 37 to pier No. 83, the 
second pier from the end, there was a fall of 1 in 74; 
and thence to the esplanade span a fall of 1 in 115.0. 
These gradients are much reduced in the new viaduct, 


as the extreme height at the centre is 11 ft. less than | 


that of the old bridge: the rail level is also kept gene- 
rally lower by the system of troughing the longitudinal 
girders and thus dispensing with any additional depth 
for cross girders, and reducing the clevation through- 
out. A very important alteration will also be made 
as regards depth of pier foundations; these will be 
carried to a depth of 20 ft. below the bed of the estuary 
in the new design, while in the old bridge the depth was 
apparently only 10 ft., and in some cases rather less. 
Finally, the new viaduct will carry a double line of 
rails, instead of a single line, an arrangement that gives 
about double the breadth of pier; this, added to the 
lower elevation of the central portion of viaduct, affords 
a higher degree of stability throughout, and thus 


(For Description, see Page 574). 
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removes the whole design out of the category of expe- 
rimental engineering and tentative method. We may 
proceed now to describe the actual design of the new 
Tay Viaduct, apart from further comparison of similar 
| and dis-similar general arrangement. 

The first four piers and the abutment at the Wormit 
|} end are of brickwork, and carry brick arches of 50 ft. 


| span; the piers are 12 ft. thick at the foundation, and | 
|are thus carried to 8 ft. Gin. above high water of ordi- | 


nary spring tide; at this point the width is reduced, and 


thence at a batter of 1 in 36 is carried up for 43 ft. to | 
the springing, where the width is 8 ft., this portion being | 


, brick and mortar with hoop iron bonding; the former 
| are ordinary brick arches backed with lias concrete, 
| carrying an ordinary ballasted permanent way, with 
chairs and transverse slecpers. The fourth pier termi- 
Dates these arches, and commences a series of openings 





being cased with blue brick in cement. On these piers 
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bridged by lattice girders, and carrying the rails on 
their upper members, extending for a considerable dis- 
tance up to pier No. 28, where larger spans and a 
girder of a different type begin. The fourth pier is 
23 ft. thick below high-water, and is carried up to the 
| springing at a slightly reduced thickness with a batter, 
but is hollow in that height, with compartments or voids 
10 ft. Gin. wide. (See Figs. 28, 29,30, and31). The 
parapet along the arched portion of the viaduct is solid. 
See Fig. 32, and also Figs. 34 and 35 for abutment and 
walls. 

The Wormit arches of red brick, except portions up to 
plinth level, which are faced with blue brick; the shafts 
of the piers supporting girders, are of blue brick backed 
with cement concrete, Red brick is only used in these 
piers as a lining to caissons in some cases. 

Throughout the brickwork portions of the viaduct 
generally, blue brick is ordinarily used, red brick being 
applied mostly with the view of preserving a less 
sombre external appearance. Cement is invariably used 
below a level of 8 ft. aboye high-water; and lias mortar 
in the superstructure. 

With the exception of a few such arch-sustaining 
piers at each end of the structure, the general types of 
pier employed are two in number; the one a wrought- 
iron cylinder filled with concrete, having a superimposed 
brickwork and concrete shaft, the other a brick and 
concrete cylinder in cast-iron casing. Of the former 

|type are piers 5 to 28, and piers 42 to 53; the piers 
between No. 28 and No, 42 are of the same type, but 
are large, as the thirteen spans between these are greater 
and are bridged by curved girders carrying the rails on 
their lower horizontal members; piers No, 28 and No. 41 
|are thus exceptional .as regards superstructure, from 
involving a change from one type of girder to another. 
The piers from No. 53 onwards to nearly the end of the 
structure up to pier No. 77, are of the second type, of 
brickwork and concrete in cast-iron casings. 

The sizes of the cylinders for the piers vary from 23 ft., 
| as a maximum, to 17 ft. 6in.; the depths below high-water 
level vary with circumstances, so, also, the heights of 
| the piers above high water to superstructure level; but 
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‘TARLS OF PIERS AND ABUTMENTS. 
RLOW, ENGINEER, LONDON. 


Description Re Page 575.) 
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THE “CORNISH” 


STEAM PUMP. 


CONSTRUCTED BY MESSRS. JOSEPH EVANS AND SONS, ENGINEERS, WOLVERHAMPTON. 
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the type remains the same. Each picr consists of two | 
shafts or cylinders in its length, placed at about half a | 
diameter apart; these are carried up independently to | 
above high water, where there is a connecting piece, | 
consisting of a mass of concrete 16{t. long and 7 ft. deep, 
strengthened with cast-iron bearers and tied with wrought 
iron tie-pieces. Above the level of the top of this con- 
necting piece is the iron superstructure of each pier. 

The type of foundation ard of pier is shown in Figs. | 
26 and 27. The proposed mode of placing the cylinders | 
and constructing the foundations is as follows: 

The cylinders, consisting of wrought-iron annular por- 
tions about 5 ft. deep, are to be deposited in place from | 
timber stagings and worked in pairs simultaneously, | 
two to each pier; the joint between two successive | 
cylinders is to be formed by an internal annular T-iron, 
rivetted to both cylinders; the cylinders are to be weightzd | 
by an internal ring of brickwork, and any additional 
weighting that may be needful, and air pressure appa- 
ratus will also be used as required. The necessary | 
subaqueous excavation having been effected under these | 
conditions, 10 ft. of concrete will be laid, the two first 
feet of this in sewn bags, the rest in 18 in. layers; this | 
having been allowed to remain undisturbed for a week 
will form a water-tight base, and the water within the 
cylinder will then be pumped out; the shaft of brick- | 
work and concrete will afterwards be constructed and 
filled in up to the level of the top of the permanent iron- 
work of the cylinder, which is a little below low-water 
level. The whole of this substructure is then to be | 
tested by weighting with cast-iron test weights; the | 
largest cylinder shafts to bear 1560 tons, the smallest 





200 tons, the intermediate in proportion to their per- is surmounted by a trellised parapet. 
| dimensions of the bars and plates are given in the two- 


manent load; the testing to continue for fourteen days 


| 8 ft. 6 in. 








cylindrical casing, afterwards removed; anchor-plates 
are imbedded below, and 2} in. holding-down tie-bolts 
are set in the concrete during construction. The con- 
necting piece between the two shafts is to be placed 
when the sbafts have arrived at 7 {t. below the bottom 
of the wrought-iron superstructure; the shafts will then 
be continued up to 3 ft. 6 in. from the bottom of the 
superstructure, when the wrought-iron bases will be 
fixed in place on temporary wooden supports. 

The last or uppermost 3 ft. Gin. of the pair of shafts, 
each about 11 ft. in diameter, is then to be constructed in 
underpinning; the nuts are screwed on the bolts, after 
careful packing around them; and the pier will thus 
be ready for the superstructure. 

The cast-iron cylinder piers Nos. 54 to 77 are to be 
sunk in a corresponding way ; they have few peculiari- 
ties either in design or detail of construction; but the 
temporary cylindrical casing employed to protect the 
brickwork shaft during construction will, in their case, 
be entirely dispensed with; they are generally small, 


| about 10 ft. in diameter. 


The superstructure on the piers is shown generally in 
Figs. 26 and 27, but in complete detail in Figs. 24 and 
25. They may be considered as hollow shafts of braced 
ironwork, continued above the shafts of the substruc 
ture, up to various heights, the highest, 68 ft. 6in., 
giving a width at top from side to side of 40ft. A 
connecting portion of similar construction joins the two 
upper ironwork shafts in a horizontal line above, but 
has a curved lower edge with a splay or reveal, giving 
an arch-like appearance ; its extreme depth is 20 ft. at 
the highest point of the curve and about 28 ft. to the 
lowest, the semicircular curve having a radius of 
The whole of such superstructure is covered 
with boiler plates, which are ,4,in. thick in the iron- 
work hollow shafts, end Zin. thick on the connecting 
portions. 

In the special piers Nos. 28 and 41, the ands of the two 
interior bowstring girders rest on the connecting portions, 
The dimensions of the braces and channel irons in these 
superstructures are given in Fig. 24. 

The girders employed in the new Tay Viaduct are of 
two types; the one for small spans consists of a wrought- 
iron lattice girder of uniform depth strengthened by 
vertical half braces, alternating with cross braces at each 
alternate lattice. The depth of girder is 16 ft. 6 in., and 
the horizontal distance for each lattice 16 ft. ; the rails 


|are carried on the upper member, and the top flange 


The details and 


only, provided all subsidence ceases in ten days, but for | page illustration published in our number of the 25th ult. 


a longer period if otherwise. 

From about low-water level to the base of the super- 
structure, about 25 ft., a brickwork shaft filled with 
concrete is carried up under protection of a temporary | 


This is the type of girder used throughout the greater 

part of the viaduct. Such girders will be probably moved 

across into site from the piers of the old Tay Bridge. 
Curved girders carrying the rails on their lower hori- 





zontal member, occur for thirteen spans between piers 
Nos. 28 and 41; some of the larger spans are 245 ft., 
227 ft., 162 ft.,and 145 ft., the others 129 ft., 106 ft., 71 {t., 
68 ft. A portion of a 245 ft. girder is given in the two- 
page illustration in our number of the 25th ult. It has 
both vertical and inclined braces, and is further stiffened 
at the four central lattices by cross bracing; of this full 
details and dimensions are given in the elevation and 
section. 

The modes of elevating these girders into place will 
be thus: Brackets will be temporarily bolted to the 
piers on each side, and a temporary lattice girder, of 
great depth, will be laterally moved on to each pair of 
brackets ; for the 245 ft. opening the temporary girder 
will be 198 ft. long and 33 ft. deep ; on this the permanent 
girder will be raised to the necessary height, which in 
this case is 72 ft. above high-water level. The skew 
bridge of two spans of 70 ft. at the Dundee end is illus- 
trated in Figs. 36 and 37, published this week. 

Cross girders are used above the piers, but in other 
places they are generally dispensed with. The longi- 
tudinal girders are troughed (see Figs. 8 and 15), with 
troughs | ft. deep, filled with ash ballast and cinders, 
and carrying the cross sleepers of the permanent way. 

Two Gin. water pipes may be carried across the bridge 
at the outer girders in wooden casings packed with saw- 
dust. An iron lattice parapet 5 ft. high is carried along 
the whole of the bridge to protect the bottoms of the car- 
riages from the effect of wind, in accordance with the 
new regulation of the Board of Trade. Wood blocks, 
13 in. square, are also set along the whole viaduct at 
each side of each pair of rails to act as fenders in the 
event of a carriage going off the line. 

In matters of specification: The wrought iron used is 
to be capable of bearing a tensile strain of 22 tons per 
square inch, and extending 6} per cent. of its length with- 
out fracture; testing samples to be 8 in. long. The cast 
iron to be good soft grey pig, capable of bearing a weight 
7 cwt. suspended in the centre of a bar 1 in. square, and 
with a distance of 3 ft. between bearings. The girders 
and superstructure to be subjected to any tests the engi- 
neer thinks necessary. All ironwork below high water, 
as well as the viaduct flooring, is to be heated to 700 deg, 
Fabr. and submerged in or coated with coal tar; Bower- 
Barth’s process will be applied to some parts of the iron- 
work to protect it from rust. The cast iron will be 
rated at a weight of 450 1b. per cubic foot, and the 
wrought iron at 480 lb. 

In brickwork: Blue vitrified brick, equal to the best 
blue Staffordshire (capable of bearing 250 tons to the 
square foot) is to be used. In walling English bond will be 
adopted, marching, half-brick rings will be inadmissible, 
and hoop iron 1 in. by 7, in. used at 9 in. apart wherever 
required. In stonework, Arbroath stone will be em- 
ployed; in string courses and copings cast iron dowels 
and cramps run with lead. 

The mortar will be of the best fresh burnt hydraulic 
lime, equal to that of Barrow-upon-Soar lias mixed with 
two parts of eand. The Portland cement to be mixed 
dry in the proportions of one part cement to three of 
sand, with 10 per cent. of the weight of water added and 
not to set within one hour; and the test briquettes, 
after remaining 28 days in water, must bear 170 lb. per 
square inch without breaking. The cement mortar to 
consist of one part of the above cement to two of sand, 
and the concrete of six parts of gravel to one of cement, 
or of lime as required. 

The permanent way for a double line to have rails of 
75 lb. per yard. The abutments and piers of the old 
Tay Bridge are to be removed, some to the river bed 
level, some to cutwater level as required. 

The estimated cost of the whole works is 615,0002 ; 
of which the piers from Nos. 5 to 77 are estimated at 
282,0001., and the girders and parapets, &c., at 268,500/. 
The value of the subaqueous work is estimated at 
31,6007. 





THE “CORNISH” STEAM PUMP. 

In July last, in the course of our account of the 
Royal Agricultural Society’s Show, at Derby (vide page 
59 ante), we mentioned a new form of direct-acting steam 
pump (Tonkin’s patent), which, under the name of the 
“‘ Cornish” steam pump, was exhibited by Messrs. Joseph 
Evans and Son, of Wolverhampton, and of one of these 
pumps we now annex illustrations. The pump has no 
tappets, and there is no metallic impacts in the working 
parts. 

The construction of the pump will be readily under- 
stood on reference to our engravings, the action being 
as follows: As the piston approaches the end of its 
stroke, say from right to left, the steam from the cylinder 
is admitted by the ports K and M to the left of the small 
plunger G, moving it to the right, By this means the 
right end of large plunger D is placed into communi- 
cation with the exhaust through the ports N and the left 
end with the interior of steam chest B, from which steam 
is admitted through the ports R and Q, thus causing the 
plunger D together with the common slide valve E to be 
carried over to the opposite end of steam chest, thereby 
reversing the motion of the main piston. The exhaust 
steam from the plunger G passes through the small 
port S and thence into the main exhaust through N. 

The steam chest being placed on the side of the 
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cylinder and the bottom of the steam port, on the same 
level as the bottom of the cylinder, the whole of the 
condensed water is carried out every stroke of the piston, 
the necessity for drain cocks being thus avoided, 

The pumps exhibited by Messrs. Evans and Sons at 
Derby worked well and quietly, and they were started 
easily at any part in the stroke, The pump valves, also, 
were very readily accessible. 








NOTES FROM THE SOUTH-WEST. 

Clydach Vale Colliery —A number of gentlemen 
assembled at this colliery on Saturday to witness the pre- 
liminary trial of Schiele’s fan, which has lately been 
placed there. Among those present were Messrs. Penmaen 
and Crighton, from Manchester (Union Engineering Com- 
pany). The extensive colliery is managed by Mr. E. Hay- 
hurst, Aberdare, and the resident manager is Mr. J. Price. 
As an idea of the average output we may state that in the 
four weeks ended November 12 it turned out 32,130 tons, 
winding 51 hours per week, making up an average for 8} 
hours of 1300 tons of coal. The seam is the 6-ft. steam, 
and one of the best sections of that coal yet proved. The 
fan is Schiele’s patent. The diameter is 14 ft. 3 in.; 
engines (duplicate), having cylinders 27 in. diameter and 
3 ft. stroke; diameter of flywheel, 17 ft.; diameter of 
pulley, 6ft. 4in. The size of downcast pit is 16 ft.; 
upeast, 15 ft. Pits are down 395 yards. The fan goes 
2 revolutions to one of the engines. With the engines 
running at 71 revolutions, the pressure of steam being 
63 lb., there was obtained a water gauge of 4 in. in engine- 
house, and at separation doors 2.85 in. 


Bristol Water Works.—The Bristol Water Works Com- 
pany are promoting a Bill in the Parliamentary session of 
1882 with a view to obtain powers to construct new works 
in Chewton, Mendi, Barrow, Long Ashton, Winford, 
Dandry, and Chelvey, and to enable them to enter into 
agreements with local boards and other bodies for the pur- 
pose of supplying water. 

Cardif Tramways.—A new tramway line between Splot- 
lands, Roath, and Grangetown was opened on Tuesday for 
passenger traffic, by the Mayor and Corporation, who were 
conveyed in the first tramear. The route was gaily deco- 
rated with flags, and numbers of spectators lined the road- 
way. The new line is 24 miles in length, and crosses the 
old tramway at the corner of Custom House-street. It 
opens up an entirely new district, and will doubtless be a 
great advantage to the residents of the neighbourhood. 
It is intended to run 1d. fares for half the distance, and this 
has influenced the uld company, who now ran from High- 
street to Canton for a penny. The new tramway termi- 
nates at the Plymouth Hotel. 


Bristol Wagon Works Company (Limited). — The 
directors have declared an ad interim dividend, at the rate 
of 5 per cent. per annum, on the preference and ordinary 
shares of the company, for the half-year ending 30th of 
September last. 

Newport.—The trade of the port continues to evince 
great activity, and a good quantity of coal has been got 
away- Prices, both for steam and house descriptions, are 
steady. Of iron, &c., there have been two or three ship- 
ments completed, as follows: To New York, 1230 tons ; 
Lavona, 400 tons; and Galveston, 2300 tons. Business 
at the iron works remains brisk, and anticipations of a 
good winter’s work will evidently be realised. Last week’s 
clearances comprised 21,278 tons of coal and 3920 tons of 
iron. The imports comprised 250 tons of pyrites. No ore 
was received. 


Cardiff.—The steam coal trade has been active, and 
the clearances show a good total. Milder weather having 
prevailed, tonnage has come forward more freely, espe- 
cially towards the latter part of the week. On Friday, 
the clearances reached 36,000 tons, but the preceding days 
were rather under the average. Prices continue very 
steady, the leading houses especially showing firmness. 
Patent fuel continues in fair demand. Imports have been 
slight during the week. 


NOTES FROM SOUTH YORKSHIRE, 
SHEFFIELD, Wednesday. 

Agitation amongst the Miners.—On Thursday evening 
a meeting was held in the Corn Exchange, Barnsley, to 
consider the wage question. A miner presided, and the 
meeting was addressed by Messrs. Parratt and Frith. The 
following resolution was carried: ‘‘ That in the opinion of 
this meeting, all miners working at the various collieries in 
the district should at once join the Yorkshire Miners’ 
Association, in order that they may secure the full benefits 
of their labour in an advance of wages in proportion to the 
increased selling price of coal, and prevent the evils arising 
from unfair and extreme competition as far as possible, by 
faithfully adhering to the carrying out of the eight hours’ 
principle. 

Large Bells.—The casting of the new bell for St. Paul’s 
Cathedral has just been completed at the works of Messrs. 
Taylor and Sons, of Loughborough. Some 21 tons of metal 
were prepared. All being in readiness, three furnaces were 
opened, and liquid streams poured forth for four minutes 
and three-quarters before the huge casting was filled. The 
process being one of great delicacy and difficulty, the 
operation was kept strictly private. On Saturday evening 
the casting was steadily cooling down. When it is dug 
out, within the next day or two, it will weigh no less than 
174 tons. It will be the largest bell in the kingdom. 


Sheffield Chamber of Commerce and the French Treaty. 
—Ata meeting of the council of the Sheffield Chamber of 





Commerce, held at Sheffield on Wednesday, the President 
(Mr. Brittain) read a report he had drawn up with reference 
to the proceedings at Paris during the sittings of the Royal 
Commission as to the French Treaty. He asked if any sane 
man in this country really believed that a policy of retalia- 
tion in certain cases would have been futile. He was of 
opinion that a treaty sanctioning present duties on iron and 
steel would be unsatisfactory, and he considered that if 
small concessions were made by a reduction of the duties 
upon French wines they would have probably to face 
difficulties raised by Spain and Portugal, and thus see the 
gain on one hand counterbalanced by a loss on the other. 


The Yorkshire College, Leeds.—The plans for the new 
buildings of the Yorkshire College at Beech Grove, as 
finally revised, have now been returned from London by 
the architect, Mr. Waterhouse, and are under the conside- 
ration of the Building Committee. It is expected that 
instructions will at once be given for a surveyor to take 
out the quantities and advertise for tenders, so that the 
work of erection may soon be proceeded with. Subscrip- 
tions to the amount of about 25,0001. have been promised 
towards the building fund; but a total sum of 40,0001 
will be required in order that the plans as now modified 
may be carried out. 


Threatened Strike at Leeds.—The turners, fitters, &c., 
employed by the various iron firms in Leeds, whose wages 
four years ago were reduced from one to two shillings per 
week each, owing to bad trade, have given notice to the 
employers that unless the old rates of wages be conceded, 
they will come oat on strike. Messrs. Greenwood and 
Batley, who have large orders on hand for America and 
Italy, have conceded the advance, as have also several 
other firms. 


The Electric Light at Barnsley.—The experiment with 
the electric light at Barnsley commenced on Friday even- 
ing, when nine of the most important public places of the 
town were lighted by means of the light supplied on 
the Brush system, by Messrs. Hammond and Co., of 
Wharncliffe Chambers, Sheffield. The light was tried for 
the inspection of the Park and Lighting Committee of the 
town, about midnight on Thursday, when great satisfac- 
tion was given, the light being clear and steady. 


NOTES FROM THE NORTH. 


Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Tbhe pig-iron warrant 
market was weak at the opening on Thursday, but it 
gradually strengthened, and closed at an advance of 3d. 
per ton over the final quotations of the previous day. There 
was a fairamount of business done. During the forenoon 
transactions took place at from 51s. 53d. to 51s. 9d. cash, 
and from 5ls. 9d. to 53s. one month, the close being bayers 
at 51s. 8d. and 51s. 11d. cash and one month respectively, 
and sellers asking 1d. more perton. Business was done in 
the afternoon at from 51s. 8}d. to 51s. 9}d. cash, and from 
51s. 11d. to 52s. one month, and at the close of the market 
there were sellers at 51s. 9d. cash and 52s. one month, and 
buyers offering 1d. less per ton. The warrant market 
showed further strength on Friday, and prices had an 
advance of 2d. per ton further, making a gain of 4d. per ton 
on the week. There were transactions in the morning at 
from 51s. 9}d. to 51s. 10}d. cash, and at 52s. 1d. one month, 
and sellers near. The quotations in the afternoon ranged 
from 51s. 10}d. cash to 52s. eight days, and from 52s. 1d. 
to 523. 14d. one month, and the market closed with sellers 
at 51s. 11d. cash and 52s. 14d. one month, and buyers offer- 
ing 4d. per ton less. Monday’s market opened very firm, 
and a large amount of business was done at higher prices, 
the favourable reports from Middlesbrough, and the brisk- 
ness of the home trade, having stimulated buying. Busi- 
ness was done during the forenoon at from 52s. 6d. 
down to 52s. 4}d. cash, and from 52s. 9d. down to 52s. 7d. 
one month. There were sellers at the close of the 
market wanting 52s. 4}d. cash and 52s. 7}d. one month, 
and buyers near. In the afternoon the quotations ranged 
from 52s. 4d. up to 52s. 6d. cash, and from 52s. 7d. up to 
52s 9d. one month, and the market closed with buyers at 
52s. 6d. cash and 52s. 8jd. one month, and sellers asking 
4d. per ton higher, being an advance on the day of 74d. per 
ton. There was again a very strong market yesterday, 
and although the closing quotations were 2}d. per ton under 
the highest prices paid, they were still 2d. over those of the 
previous day. Business was done in the morning at from 
52s. 6d. to 52s. 9d. cash, and from 52s. 9d. up to 52s. 114d. 
one month, and the close was buyers at 52s. 9d. cash and 
52s. 114d. one month, and sellers wanting $d. per ton more. 
The quotations in the afternoon ranged from 52s. 9d. to 
52s. 10}d., and again down to 52s 7}d. cash, and from 
53s. to 53s. 1d., and back to 52s.9d. one month; and the 
market closed with buyers at 52s. 8d. cash and 52s. 10}d. 
one month, and sellers near. A large amount of business 
was done to-day, first at weaker and latterly at higher 
prices—at 52s. 6d. to 52s. 8}d. cash, and at 52s. 9d. to 
52s. 1ld. one month, the forenoon market closing with 
buyers at 52s. 8d. cash and 52s. 11d. one month, and sel- 
lers near. The range of quotations in the afternoon was from 
52s. 9d. to 53s. 0}d. cash,and from 53s. to 53s. 3d. one month, 
sellers wanting the top prices at the close, and buyers near. 
It cannot be said that there is any specially new feature 
in the pig-iron market this week, but increased strength 
has been imparted to it chiefly through the continued 
activity in the malleable iron department. The Continental 
and American markets remain in much the same position, 
namely, doing a large business, but apparently being 
perfectly able to supply their own requirements without 
increasing in any material degree their importation of 
British iron. This is quite borne out by the shipments. 
The home trade goes on from day to day continuing to 
develop strength. Large purchases are being made for 








actual consumption, and the advance in prices appears to 
be solely due to the immediate requirements of trade. The 
speculative element has scarcely yet entered the market, 
but when it does enter there is a good foundation to work 
upon. Almost the whole of the dealers in warrants, who 
a few weeks ago were strong “‘ bears,’’ are now as strong 
on the other side. It is considered to be somewhat surpris- 
ing that this rapid and complete transformation has not 
caused a stronger rise in prices ; indeed, the rise has only 
been held in check by the abundance of the supply of iron. 
The price of makers’ iron has not materially altered, except 
as regards the lower numbers and brands, which are, of 
course, regulated by the price of warrants. Manufacturers 
of all kinds appear to be preparing for an unusually large 
trade next year. The total stocks in Messrs. Connal and 
Co.’s warrant stores up till yesterday afternoon stood at 
622,350 tons, the increase being still at the rate of from 
500 to 700 tons per day. The number of blast furnaces in 
actual operation is still 105, as against 121 at this time 
last year. Last week’s shipments of pig iron from all 
Scotch ports amounted to 8161 tons, as compared with 
9452 tons in the corresponding week of last year. 

Naval Architecture and Marine Engineering.—The 
first of the series of lectures ‘‘On Naval Architecture and 
Marine Engineering,’’ at present being given in the Univer- 
sity of Glasgow, by Mr. J. G. Lawrie, was redelivered last 
Tharsday night, in the Faculty Hall, St. George’s-place. 
a desire having been expressed amongst underwriters, 
shipowners, and others, to have the lectures repeated at 
an honr suitable for them. 


Clyde Shipbuilding Trade.—This branch of trade con- 
tinues to be exceedingly brisk, and the output of new ship- 
ping from the various yards on the Clyde was very large. 
The number of vessels launched was 27, and the total 
tonnage was 32,366 tons, being the largest amount ever 
recorded in the month of November. ‘The total for the 
eleven months of the year is nearly 292,000 tons, or fully 
25,000 tons in excess of the whole shipping launched in the 
year 1874, which is the largest year’s work ever recorded. 
Last month’s launches included the Ludgate Hill, 4200 
tons and 3000 horse power, built by Messrs. Dobie and 
Co., for the Twin-Screw Steamship Company, of Liver- 
pool ; the Dacca, 4100 tons and 3200 horse power, built by 
Messrs. A. and J. Inglis, for the British India Association’s 
East Indian service; the Antonio Lopez, 3430 tons and 
4100 horse power, built by Messrs. William Denny and 
Brothers, Dumbarton, for Messrs. A. Lopez and Co., of 
Cadiz ; a steamer of 3000 tons ; one of 2600 tons ; a sailing 
vessel of 2080 tons, and another of 1600 tons. 


New Shipbuilding Contracts on the Clyde.—There has 
been a considerable number of contracts for new vessels 
placed with Clyde shipbuilding firms lately. The most 
important, perhaps, are orders for five new steamers for 
Messrs. Donald Currie and Co.’s ‘‘Castle Line’ of 
Cape steamers. Three of them are to be vessels of fully 
4000 tons each, two to be built and engined by Messrs. 
John Elder and Co., and the other by Messrs. Barclay, 
Carle, and Co., who have also contracted to supply the 
other two steamers, which are to be vessels of about 3000 
tons each. 


Proposed Horse and Carriage Ferry at Glasgow 
Harbour.— At yesterday's meeting of the Clyde Naviga- 
tion Trustees there was under consideration a report bear- 
ing on a proposal to place a horse and carriage ferry 
steamer on the Clyde at Finneston, near the lower end of 
Glasgow Harbour. A model of the proposed ferry boat 
has been supplied by Messrs. Simons and Co., of Renfrew, 
and the estimated cost of the scheme ranges from 20,0001. 
to 40,0001. 


The New Docks at Grangemouth.—The new docks, which 
have been in course of constraction at Grangemouth since 
1877, are now drawing near completion, and the present 
contractors, Messrs. Charles Brand and Son, have little to 
do further than dredging at the entrance to connect the 
dock with the River Carron. The tide was being admitted 
into the docks on Monday through a pipe from the Carron, 
and it was expected that the dock and timber basin would 
be filled by the end of this week. The dock covers 
an area of eleven acres, and the timber basin, which 
is a continuation of the docks, about eight acres. The 
railway company have the work in hand of laying the rails 
round the docks, and the sheds will be proceeded with 
shortly, so that in a few weeks it is expected the whole 
will be fully equipped. The deepening of the Carron has 
been entrusted to Messrs. Lawson and Best, the contractors 
for the Edinburgh Dock at Leith. The dredger is on the 
spot, and the work will be proceeded with immediately. 
It is understood that all the excavated material, instead of 
being taken out by hoppers to the sea, will be deposited on 
a waste piece of ground at the east of the lighthouse. The 
river, when the work is completed, will be of sufficient 
depth to enable vessels drawing about 26 ft. of water to get 
into the new docks. 








Krne’s CoLLeGEe ENGINEERING Society.—On Thurs- 
day, November 24, Mr. Sharp read a paper on ‘‘ House 
Drainage,’’ Professor Kerrin the chair. He opened the 
subject by giving a brief account of the various methods 
for the disposal of sewage : Filtration, irrigation, inter- 
mittent downward filtration, chemical treatment, &c., 
explaining a diagram showing analyses of the products 
of the various processes. House drainage proper was 
next noticed, the various defects and their results, such 
as pollation of water, air, &c., being well shown by 
diagrams. A sectional drawing of a house showing a 
typical arrangement of the pipes was then fully explained. 
Under the heading of traps several forms were described 
and their relative advantages shown; and whilst speak- 
ing of joints for pipes, a model of Standford’s patent joint 
was shown. 
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NOTICES OF MEETINGS. 

THE INSTITUTION OF CIVIL ENGINEERS.— Ordinary mecting, 
Tuesday, December 13th,at8p.m, Papers tobe discussed: “The 
Conservancy of Rivers ; the Fen District of England,” by William 
Herry Wheeler, M, Inst. C.E, ‘* The Conservancy of Rivers ; the 
River Irwell,” by Arthur Jacob, B.A., M. Inst. C.E. 

Tue Soctety OF TELEGRAPH ENGINEERS AND OF ELECTRICIANS. 
—On ‘Lhursday, December 15th. at the Institution of Civil Engi- 
neers, at 8 o'clock in the evening, meeting for the reception of the 
Annual Report of the Council, and for the election of Council ani 
officers for the ensuing year. The ballot box will be open until 
8.30 p.m. The following paper will be read, “On a Convenient 
Form of Constant Battery of very Small Resistance,” by C. F 
Varley, F.R.S., Member. 
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PRIVATE BILLS FOR SESSION 1882. 

‘THE measured tread of the implacable sentry 
Time again brings us to that period of the year 
when we are enabled to present our readers with a 
programme of the private business for the ensuing 
tession as shadowed forth by the London Gazette. 

The Parliamentary notices published last month 
amount to 361, but as the insertions have been 
duplicated in several instances it will be safer to 
take the total at 355, out of which 64 are for Pro- 











visional Orders; the total is 56 in excess of last 
session and the largest number known for several 
years past. ‘The subdivision may be stated thus: 
Established and authorised companies 90, for incor- 
porating new railway companies 55, as to tramways 
56, gas and water with electric lighting 53, towns 
improvement and local corporations 30, docks and 
harbours 21, piers 8, bridges and canals 6, and the 
reminder are of a miscellaneous description. The 
preponderating differences are as regards established 
and authorised companies, and the Bills for new 
railway companies, the former of which is 29 over 
and the latter more than double those of similar 
kinds in the preceding year, on the other hand 
the miscellaneous are3] less than on the last occasion. 

All the leading companies with London termini 
are in the field except the Chatham and Dover, but 
as that company passed three Acts last session the 
shareholders will probably accept their present 
position with becoming fortitude. 

Apart from the inscrutable vagaries of the pro- 
fessional chairmen, there is no Bill of a peculiarly 
aggressive character as between one existing com- 
pany and another. The nowannual Brighton ghost 
was evoked again, aud this time with apparently 
more solid proportions than its brethren, inasmuch 
as it was rumoured to be in the Midland interest, but 
it passed away in the shadowy manner common to 
the fraternity. ‘The notice for the Bill is not in the 
London Gazette, and the ouly traces of the ghostly 
visitation are to be found, as on previous occasions, 
in the records of the Stock Exchange. 

In reviewing the Bills we begin as usual with the 
established companies, taking them according to our 
own option rather than in deference to precedence 
of incorporation. 

The London and North-Western Company’s 
Omnibus Bill is to authorise six new railways. The 
first, called the ‘* Willesden Curve,” beginning at the 
North and South-Western Junction Railway near 
Old Oak Junction, and terminating in Hammer- 
smith by joining the company’s Willesden loop line 
near Willesden Junction High Level Station. The 
second consists of two railways, to be named the 
‘‘ New Railways at Rugby.” No. 1. commences on 
the London and Birmingham Railway near the 
Rugby and Stamford Junction and terminates at 
Clifton-on-Dunsmore by a junction with the Rugby 
and Stamford at Clifton Hill Station; No. 2 is to 
begin at Rugby by joining No. 1 at Clifton-road 
bridge over the London and Birmingham Railway, 
and to terminate at Hillmorton by a junction with 
the Bletchley, Northampton, and Rugby Railway 
No. 2, now in course of construction. The third is to 
be called the ‘‘ New Junction at Nechells,” and to be 
wholly situate in the parish of Aston-juxta-Birming- 
ham, commencing by a junction with the Grand 
Junction Railway near the bridge carrying Nechell 
Park-road over it, and terminating near the junction 
of Johnson-street with Cattell’s Groove. The fourth 
is to be named the ‘“‘ Wednesbury Curve,” and is 
to join the company’s ‘Tipton branch of the South 
Staffordshire Railway to the Darlaston branch of 
the Great Western Company. The fifth is a devia- 
tion of the Denton and Saddleworth Railway autho- 
rised in 1879. The next item is the widening of the 
company’s Liverpool and Manchester Railway 
between Lime-street Station and Back Brownlow- 
street, Liverpool. Then follows the making and 
diversion of roads, altering bridges, construction of 
additional archways over streets at Salford and 
Liverpool, further widening of a bridge in connexion 
with the works authorised by the Companies Act of 
1878, and other matters of a similar kind. Next 
comes the now familiar acquisition of land, in no 
less than thirty-seven separate places, which are to 
be taken compulsorily and held for certain specified 
objects, and also for that undefined but most 
significant expression ‘other purposes.” The 
company also seek power to purchase by compulsion 
and to hold as part of their undertaking so much of 
the Bickershaw Railway as lies between Wigan and 
the termination of that railway. Following which 
are joint powers with the Lancashire and Yorkshire 
Company to construct a new junction at Bootle and 
a railway at Huddersfield to be called the ‘* Hud- 
dersfield Second Tunnel.” Authority to make in 
connexion with the Great Western Company three 
railways to be called the ‘* West Kirby Extensions ;” 
No. 1 being from the Hooton and Parkgate line at 
Neston to an independent station at Thurstaston ; 
No. 2 from the termination of No. 1 to a junction 
with the Seacombe, Hoylake, and Deeside at West 
Kirby ; and No. 3 from the termination of No. 1 to 
an open station at Caldy in West Kirby parish ; 








other works in the county of Chester; then 
exemptions from the 92nd section of the Lands 
Clauses Act. Alteration of the Carnoarvonshire 
Railway tolls; amendment of powers of 1881 as to 
Springwood second tunnel; sale of Shropshire 
Union shares ; exemption from provisions of Lands 
Clauses Act as to surplus lands, in connexion with 
the Birkenhead Railway ; powers as to the regulation 
and management of Holyhead Harbour, and to con- 
tribute to the funds of the North-Western Railway 
provident fund; concluding with provisions as to 
agreements with the Midland relative to Rugby 
Station ; the Lancashire and Yorkshire and Shef- 
field Company as to Huddersfield passenger station, 
and the ever needful provision for additional capital 
all round. The whole notice being in short a com- 
pendium of matter portraying equally the vastness 
of the undertaking and the excellence of its manage- 
ment. The North-Western Company present a 
second Bill (called ‘ Ordsall Lane”), which is to 
authorise a railway commencing by a junction with 
the South Junction and Altrincham line, where it 
crosses the River Irwell, and terminating at Ordsall 
Lane Station, the abandonment of part of the exist- 
ing line, and the vesting of the new part in the 
Altrincham Company. 

The Great Western No. 1 Bill includes the 
making of five new railways. The first being at 
Darlingscote, Tredington, in the county of Wor- 
cester, and connecting the Stratford and Moreton 
with the Shipston-on-Stour branch. No. 2 begins 
at the Bodmin-road Station of the Cornwall Railway, 
passes through St. Winnow, Cardinham, and Lanhy- 
drock, and terminates at a point in Bodmin, near 
the military stores and barracks. Nos. 3, 4, and 5 
are continuations of No. 2 to various points in 
Bodmin, and No. 6 commences by a junction with 
4 and 5 at the termination thereof, and terminates 
at the southern fence of the Bodmin and Wade- 
bridge Railway in Bodmin ; the description is some- 
what perplexing, and the object of the several 
sections more so; the original idea seems to have 
been subsequently altered, inasmuch as the notice 
states that No. 6 ‘‘ will pass from, through, or into 
the several parishes, townships, extra-parochial or 
other places following, or some of them, viz., the 
borough and parish of Bodmin,” which must be a 
place of vast dimensions with many subdivisions if 
it requires all that voluminous description to cover 
its proportions. The notice then continues with 
matter affecting bridges, roads, and footpaths, 
additional lands, the construction in connexion with 
the Helston Railway Company of lines at Gwinear, 
Helston, and Weadon, the acquisition jointly with the 
North-Western Company of lands for the purposes 
of Barr’s Court joint station, also similar powers 
with the Tiverton and North Devon Company 
affecting that railway; alterations of the terrible 
92nd section, extension of time forsale of surplus 
lands, the vesting of the Swindon and Highworth 
light railway and the Berks and Hants Extension in 
the company; subscription to the capital of the 
Alexandra (Newport) Dock Company and the Bala 
and Festiniog Railway Company ; agreements with 
the Whitland and Cardigan Company as to capital 
arrangements, agreements with the Corporation of 
Bodmin as to lands required for the before-mentioned 
rai] ways in that capacious locality, enabling powers 
to Cranbourne Local Board, confirmation of agree- 
ments with Tiverton and North Devon and Teign 
Valley Railway Companies and Vestry of Padding- 
ton. Then follows a novel power requiring the atten- 
tion of the Home Secretary and all other persons 
who believe in the dictum that the common law of 
England is the perfection of common sense, viz., to 
make other and more effectual provisions than now 
exist for the prevention and punishment of tres- 
passers upon railways, and to vest in the company 
and their officers and servants more immediate 
powers for the removal or apprehension of such 
trespassers. Then we come back to common-place 
powers as to the working of the Stratford and 
Moreton line, the abandonment of such part of the 
Shipton-on-Stour branch as will be rendered unneces- 
sary by the construction of the new railway, the 
superannuation fund, a revival of the Coleford Rail- 
way Company’s powers as to completion of part of 
that undertaking, joint powers with the Ross and 
Ledbury Company as to part of Hereford and 
Gloucester Canal, provision as to return of Acton 
and Brentford deposit, and amendment of Acts. 

The Great Western No. 2 Bill is to authorise the 
construction of eight new railways in the County of 
Glamorgan. ‘The first five being all in the parish 
of Merthyr Tydfil, two forming junctions with 
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railways of Messrs. Crawshay Brothers, two with 
the Vale of Neath line, and the fifth connecting 
No. 4 with the Glamorganshire Canal. No. 6 forms 
a junction between two points on the Ely Valley 
Extension Railway at Llantrissant; No. 7 joins the 
Ely Valley to the Taff Vale at Perth Station; and 
No. 8 is a junction between the South Wales and 
the Porthcawl branch of the Llynvi and Ogmore 
Railways. The other provisions of the Bill relate 
to bridges, roads, additional capital, the distribu- 
tion of certain moneys which, upon the transfer 
of the undertaking of the Briton Ferry Floating 
Dock Company to the company, were set apart for 
distribution among the creditors of the dock com- 
pany, and the vesting of the Torbay and Brixham 
Railway in the company. 

We always experience the pleasures of anticipa- 
tion on turning to the Midland notice, because it so 
often contains some novelty calculated to lift it out 
of the regular groove peculiar to this class of 
literature, Time was when the company was the 
most reserved and least stirring of all railway com- 
panies, and the rest-and-be-thankful doctrine was 
prevalent in its councils, but later on the spirit 
moved the genius of progress to energetic action, 
and it has kept him going ever since. Almost all 
the late innovations have emanated from this 
quarter, and although some of them (notably the 
abolition of the second class) have failed, it is 
refreshing to find that people still exist ready to 
admit there are some matters in the world capable 
of improvement and ever on the alert to adopt the 
improvements when found. That the company’s 
notice on the present occasion contains nothing out 
of the ordinary course is no refutation of our 
assertion. The ruling spirit bides his time, a lion 
cannot be always roaring. . 

The Midland Company’s Additional Powers Bill 
for next session is a modest affair which requires 
only three pages of the London Gazette to describe 
its purposes. They comprise the construction of 
five new railways. The two first are called the 
‘‘Snydale Branches,” No. 1 commencing by a 
junction with the main line at Wormfield and 
terminating at Messrs, Briggs and Co.’s colliery 
siding at Ackton, in Featherstone parish ; and No, 2 
begins by a junction with part of No. ] at Snydale, 
m the parish of Normanton, and terminates at an 
independent station at Featherstone. The third is 
to be called the ‘Stroud Branch Deviation ;” it 
begins by a junction with the Stroud branch, autho. 
rised in 1880, and ends on the towing path of the 
Thames and Severn Canal at Stroud. The fourth 
is named the “‘ Keighley Widening,” and forms a 
connexion between the company’s Keighley and 
Worth Valley Railway and the company’s main 
line in that parish. The fifth is styled the ‘*‘ Swan- 
sea Vale Widening,” commencing by a junction 
with that railway at Llansamlet and terminating by 
another junction near Ystalyfera Station; then 
come new roads and footpaths, the acquisition of 
a few more additional lands at several places, 
exemption from the thralls of the 92nd section, 
extension of time for sale of surplus land, the 
transfer to the company of the Evesham and Red- 
ditch Railway, powers affecting the Severn Bridge 
Railway Company, the raising of additional capital, 
and that is all the company asks of Parliament by 
its Additional Powers Bill. The Midland Company 
also tender a Bill under the title of ‘‘ Carlisle Citadel 
Station,” to alter the constitution of the joint 
committee known as the Citadel Station Committee 
for managing that station, and to empower the 
company to nominate members of that committee, 
and to extend the provisions of the agreement of 
1857 to the Midland Company. 

The Great Eastern Company’s General Powers 
Bill is to include four railways. The first is from 
the Enfield branch at Edmonton to the London and 
Cambridge at Cheshunt, The second is to join the 
Ely and Norwich to the Ely and Peterborough in 
Ely. The third is at Deptford, commencing by a 
junction with the East London line from Deptford- 
road Station to Old Kent-road Station, near White 
Post-lane bridge, and terminating on the south 
side of the Grand Surrey Canal, near the East 
London Railway bridge over that canal. ‘The 
fourth is also at Deptford, beginning by a junction 
with the East London Railway from Deptford-road 
to New Cross Station and ending in a market 
garden at New Cross, The descriptions of these 
two latter works include the acquisition of land by 
compulsion for siding, goods, mineral, warehouse, 
station, and other accommodation. The Bill is 
then to authorise widening of the company’s main 








line at St. Botolph, Bishopsgate, and Bethnal Green, 
the North Woolwich branch at West Ham, the 
Colchester line from West Ham to Romford, the 
Dereham, Fakenham, and Wells branch from North 
Elmham to Ryburgh; an improvement of the 
Colchester line at Lexden, and an improvement and 
diversion of the March and Wisbech at Ely; a 
diversion of the March and Spalding at March ; 
another new railway from the Ely and Peter- 
borough at March Station to the before-mentioned 
improvement of the March and Wisbech. ‘The 
remainder of the Bill relates to roads, footpaths, 
joint powers to company and Great Northern Com- 
pany, construction of tramways at Wisbech, and 
from Elm to Friday Bridge, the abandonment of 
the Ely curve of 1877, exempting the company from 
the provision of the Locomotive Acts; power is 
also sought to authorise the company to conduct 
hotels and refreshment rooms, and the business 
thereof, and the notice winds up with powers of a 
financial character. 

We must conclude our notice of the Private Bills, 
for this week, with an analysis of the Great 
Northern Company's Bill, which is to sanction 
fourteen railways, branches, and junctions. No. 1 
is from the Sedgebrook and Barkstone to the com- 
pany’s main live at Barkstone. No. 2 is to connect 
the Trowell Iron Company’s siding at Trowell with 
the company’s Derbyshire and Staffordshire Rail- 
way at Ilkestone. No.3 is wholly in the parish of 
Ilkeston and joins No. 2 with the Ilkeston Colliery 
Company's line. No. 4, also in Ilkeston, connects 
No.2 with the sidings of the Hallam Field Iron 
Works. No. 5 (called Woolsthorpe Branch) is from 
the Nottingham and Grantham Railway at Muston, 
through Sedgebrook, to an open station at Wools- 
thorpe. No. 6 (Cleekheaton Railway) begins at 
Soothill, Dewsbury, by a junction with the Batley 
and Dewsbury, passes through several places in the 
West Riding of York, and terminates near the 
Lancashire and Yorkshire Railway at Sikefold. 
No. 7 joins No. 6 to the Batley and Dewsbury at 
Soothill. No.8 is a junction between the com- 
pany’s loop line and the Boston and Sleaford in the 
parishes of Skirbeck and Boston. No. 9 joins the 
East Lincolnshire with the loop at Boston. No. 10 
is a junction between the loop and the Louth and 
Lincoln at Bardney. No. 11 connects the East 
Lincolnshire with the Louth and Lincoln at Louth. 
No. 12 is from the Stafford and Uttoxeter at Staf- 
ford to a field adjoining the gas works there. 
No. 13 is to continue No. 12 to another point in the 
same parish, and No. 14 is a branch from the Staf- 
ford and Uttoxeter at Chartley. The rest of the 
Bill affects additional and surplus lands ; is to vest 
the Louth and Lincoln in the Great Northern Com- 
pany, to restore, repair, and maintain the Sutton 
Bridge Dock, and vest that undertaking in the 
company, and gives further powers to the Great 
Northern and Great Eastern joint committees. 


THE SOCIETY OF ARTS’ PATENT BILL. 

THE promoters of this Bill must have felt 
chagrined at the reception it met with at last Fri- 
day’s meeting. However hopeful they may have been 
previously, they certainly cannot now entertain 
any reasonable doubt that to attempt to secure the 
adoption of the Bill on anything approaching its 
present lines must be utterly futile, and result in 
mere loss of time and waste of money on their 
part. By one speaker after another fundamental 
parts of the Bill were severely criticised and con- 
demned. Indeed, it is not to be wondered at if 
those who carefully consider the Bill are seized 
with strong misgivings as to the propriety of the 
proposed Commission. Certain it is that unless 
the Bill be very largely altered, as respects the 
duties of the Commissioners, its adoption by the 
Legislature is altogether out of the question. The 
public can have no reason to desire the passage of 
a measure the chief effect of which would be to 
confer dignity and emolument upon a select few 
rather than to advantage either inventors or the 
public ; and any hope that may have been cherished 
that the proposed Commissioners should act as 
judges must assuredly have been utterly demolished, 
if not by the proceedings at Friday’s meeting, 
at any rate by the able letter of Mr. Justice 
Stephen (who presided at the meeting) in Wednes- 
day’s issue of our contemporary, the St. James's 
Gazette; wherein, after forcibly indicating and 
illustrating many most serious defects, he, referring 
especially to one of them, says : “ The importance 
of this blunder is that it shows that the very 
learned and most ingenious authors of this Bill are 














not quite so competent to discharge the duties of a 
division of the High Court of Justice as they seem 
to consider themselves to be, and that even in 
legislating with regard to patents, some know- 
ledge of the general principles of law is desir- 


able.” One speaker at the meeting thought 
the Commissioners should have at least the 
rank of a Judge of the High Court, and 


equal emoluments. This, no doubt, would be 
quite satisfactory to the Commissioners, but it is 
not what the public want. The authors of the 
Bill profess considerable knowledge of the working 
of the present law, and their avowed object, of 
course, is to amend it in those particulars wherein 
it has been found wanting. Now, they must be 
perfectly well aware that one of the most generally 
felt defects of the present system—a defect from 
which, in many cases, most disastrous results flow 
—is that when a man applies for a patent he is not 
assisted by any official intimation as to the exist- 
ence in the Patent Office of prior descriptions 
tending to narrow his invention, even if they do 
not altogether anticipate it. 

On the contrary, every applicant must take, 
unaided, all the risk in this direction ; and if he be 
prudent and attempt to search, he must do it under 
great difficulty, owing to the very imperfect state 
of the indices, the absence of sufficient abridgments, 
and so forth. Now it is in this direction, in the 
way of giving every applicant all possible infor- 
mation as respects the extent to which, as far as 
appears, he has been anticipated, that much might 
be done with very great and general advantage. 

We do not agree with that speaker, who (if the 
report before us be correct), whilst condemning the 
American and German systems, seemed to think 
that if there was examination at all, then the 
examining authority should have power to refuse 
a patent. But if the Committee really have the 
interests of inventors and the public at heart, we 
invite them to seriously consider how truly useful 
and beneficial would be such an examination system 
as that the adoption of which we have so frequently 
urged, and which we fully explained in our issue 
of July 15 last. It isa system the Society of Arts 
itself approved after very full discussion, and we 
feel assured its adoption in the Bill under conside- 
ration would be a step towards obtaining a very 
large measure of support. The proposed examina- 
tion and procedure need not in any sense amount to 
a guarantee that the invention is new or the patent 
good ; but, in practice, the effect would be to induce 
many inventors to abandon their applications for 
patents, and to render many patents taken out valid, 
that otherwise would not be so. To attempt (as pro- 
posed in the Bill) to settle the words of a specifi- 
cation drawn in the dark as to what had been 
already done, would be utterly useless ; indeed, as 
Sir James Stephen pointed out to the meeting, 
the difficulty of determining, before granting a 
patent, whether it is good or not, would practically 
amount to a kind of lawsuit in every case, although 
it would not take the form of litigation between 
party and party, but would take the form of getting 
the matter into the head of an examiner. Either 
an examiner must be compelled to understand the 
matter, which must be a tedious and more or less 
expensive operation, or else a patent must be 
allowed to be taken out as it is now, and run the 
chance of litigation. The question was, whether 
the meeting liked to have the lawsuit and pay for 
it in all events, or run the risk of having one after- 
wards, and he did not see how that dilemma was to 
be avoided. The Bill appeared to go on the prin- 
ciple that it was best in every case to have the pre- 
liminary examination, which must be more or less 
expensive and laborious. So far, we entirely agree; 
indeed, these remarks of the eminent judge amount 
toa confirmation of what we have urged on previous 
occasions. But it does not therefore by any means 
follow that the Patent Office should not assist 
inventors and the public by a careful search— 
let us even call it a cursory search—leaving every 
patentee to frame his specification in his own way. 
Such an examination should be regarded as a 
certain measure of assistance in the most useful 
direction, and be taken simply for what it was 
worth ; on the principle that half a loaf is better 
than no bread. It would not involve by any means 
the same full appreciation of the invention on the 
examiner’s part, that would be absolutely essential 
if he were to be clothed with power to dictate 
verbal alterations in the specification. A super- 
ficial knowledge of the invention would on the 
contrary usually suffice to enable the examiner to 
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pick out the closest anticipations. Ignorance of 
what has been done before is one of the most fruit- 
ful causes of specifications being so drawn as to 
invalidate the patents. Incompetence and care- 
lessness of patent agents is another. If attention 
be devoted to these two points there will be no need 
of official supervision of specifications in the manner 
proposed, which would end in failure and disap- 
pointment. We observe that annual payments 
were referred to with approval by at least one of 
the very few speakers, and it may be useful to 
point out that according to the system suggested 
by us of twelve months’ grace with a large fine, if 
one year’s payment were overlooked, the oversight 
would be discovered on tendering the next annuity, 
and there would then still be time to pay the over- 
due annuity with fine, thus saving the patent; and 
the patentee could then petition the Lord Chan- 
cellor, stating the facts and praying for return of 
the fine or part of it. 

It is well the Society of Arts should endeavour 
to pursue a course that may commend itself to 
approval beyond the limits of the Society’s own 
members. Much as people may sneer, the workman 
must have a voice in the settlement of the great 
question of Patent Law Reform, and in this con- 
nexion, it is worthy of note that the matter has 
been for some time under consideration by the 
London Association of Foremen Engineers, and, 
also that in one of the best-known annuals, circu- 
lating very extensively amongst workmen—* Cal- 
vert’s Mechanic’s Almanac”—no less than eight sup- 
plemental pages are, in the issue for 1882, just 
published, devoted to a consideration of the subject, 
whilst in the preface Mr. Calvert urges that a peti- 
tion from mechanics would have great weight, and 
offers his assistance in that direction. 

In conclusion, we may mention that the adjourned 
discussion at the Society of Arts will take place on 
Thursday, the 15th inst., at 8 P.M. 


THE WESTINGHOUSE CONTINUOUS 
BRAKE. 

Ir is about ten years since Mr. George Westing- 
house first came over to this country with the 
object of inducing railway companies in this 
country and on the Continent to adopt his system 
of continuous air brake, which had at that time 
found a large and very useful application on the 
railways of the United States. At that time con- 
tinuous brakes were only exceptionally used on 
English railways, and not at all on the Continent. 
Here the necessity for them was realised, but not 
so fully asa few years later, when the increase in 
the number of trainsand the acceleration of speeds 
rendered some efficient means of controlling trains 
absolutely necessary. The Board of Trade took 
action in the matter by a series of exhaustive trials, 
and having satisfied themselves as to the require- 
ments of an efficient brake, and also as to what 
could be done within practical working limits, laid 
down a series of conditions sufficiently stringent, 
but capable of being fulfilled by one system—the 
Westinghouse automatic. This was a very con- 
siderable advance over the original Westinghou:ze 
continuous air brake, which was, however, until 
the introduction of the improved system, the 
most efficient that had been introduced. These 
trials took place in June, 1875, and were only 
one series of a large number carried out before 
and since both in this country and on the Con- 
tinent, and which proved conclusively the supe- 
riority of the Westinghouse brake over all the 
other systems with which it came into competi- 
tion. In spite of this undoubted superiority, the 
adoption of the automatic air brake proceeded but 
very slowly on English railways, owing to causes 
with which we need not trouble ourselves now. 
But however slow this progress, it has been at all 
events steady, and during the last two years has 
advanced with more rapid steps, while on the Con- 
tinent the adoption of the Westinghouse automatic 
brake may be said, as regards France and Belgium, 
to be universal. An examination of the results 
obtained will show, indeed, that Mr. Westinghouse 
has established his system in Europe on as strong a 
basis as in the United States. Up to the 25th of 
last month the number of automatic brakes in use 
or ordered for immediate application were as 
given in the above Table. 

In England the system is in use on fourteen 
different railways, the chiefof which are the North- 
Eastern, with 328 engines and 2343 carriages, the 
London, Brighton, and South Coast Railway, with 
256 engines and 2116 carriages, and the Great 














Country. Engines. Carriages. 
England ... 1087 7,719 
France 1416 7,193 
Belgium ... ove 859 1,728 
Germany... ove 63 105 
Austria ... eee 4 32 
Russia... “ad 64 51 
Holland ... 59 208 
Italy - Be sae ll 35 
Sweden ... ous ae 1 6 
India sa aia oes 6 60 
New South Wales eco 66 124 
South Australia ° 27 18 
Queensland aa oon 1 11 
United States ... oe 3435 12,270 

6599 29,560 
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Eastern with 136 engines and 1064 carriages. The 
North British, the Caledonian, and the Glasgow 
aud South-Western also have their stock fitted with 
the brake. In France the system may be said to 
be universally adopted, since it is the standard 
brake on the Western, Ceinture, the Paris, Lyons, 
and Mediterranean ; the Orleans and Midi have 
accepted it. The State railways of France have 
not yet definitely decided, and the Northern, which 
for some time has employed the vacuum brake, has 
still that system in use. There is little doubt, 
however, that with a uniform system throughout 
the other railways, the Northern will soon decide 
on making a change. In Belgium, on the whole 
réseau of State railways, the Westinghouse auto- 
matic brake it used, it having been very early 
adopted by the Government, which has every 
reason to be satisfied with the wisdom of their 
selection. In the United States it is of course 
recognised as the standard system, no less than 190 
railway companies employing it. As regards the 
non-automatic or early continuous brake, its use 
continues to a large extent in America, there being 
in service on United States lines, 2579 engines and 
11,389 cars fitted, while in England and the colonies 
there are 58 engines and 399 carriages running with 
the brakes. Thus the total of railway stock to 
which Westinghouse brakes have been applied and 
are to-day in use amount to no less than 9236 
engines and 41,349 carriages. These figures are 
more conclusive than any argument could be, of the 
acknowledged efficiency of the system. Despite 
the hesitation, indifference, and in some cases 
obstructiveness of locomotive superintendents in 
this country, the example set by Belgium and 
France (in both of which countries the automatic 
brake was promptly decided upon), will doubtless 
be followed here as soon as public and official 
pressure enforces general action. The Westing- 
house Brake Company, Limited, employs more 
than 500 men manufacturing antomatic brake 
apparatus in their various establishments in Europe, 
the present capacity for turning out work being 
equal to 1200 carriages and a proportionate number 
of locomotives per month. 


THE WEATHER, NOVEMBER, 1881. 

Tuk temperature of the first nine months of the 
year having been much below the average of former 
years for the same period, the probabilities became 
very great in favour of milder weather for the 
remaining months. Nevertheless October was 
wanting in warmth, though this only rendered it 
more probable that November would prove, as it 
has proved, exceptionally mild throughout the 
British Isles. This has been the effect of persis- 
tent south-westerly winds, with their usual mois- 
ture and accompanying storms. Against the 
advantages of this high temperature are, however, 
to be set off vast losses in shipping and the lives of 
alarge number of seafarers. A violent storm in 
the north of Scotland on the 20th, and a still more 
severe one on the 27th, extending over the whole 
islands, did nought of good at sea unless it was to 
the shipbuilders. So mild was the weather that 
primroses were growing and spring flowers blossom- 
ing plentifully in the open air at Chester during 
the latter portion of the month. 

Referring to extreme positions to which the Isle 
of Man is central, the mean atmospherical pressure 
and temperature at 8 A.M. were as follows : 














: Mean . 
nes Mean Difference Difference 
Position. | pressure. jfrom Normal. reure. {Om Normal. 

in. | in. deg. d 
North 29.46 below 0.36 46 | above 5 
South a aera 52 eae” 
West 29.47 | , 44 49 a 
Fast 29.85 | 04 45 | + 
Central 29.68 * 21 49 re 














Pressure was greatly deficient in the north and 
west, and in correlation to its distribution, the 
resultant of the daily general directions of the 
winds over the islands was 8.W. by S., the normal 
resultant being W. by N., showing how greatly the 
British climate is controlled by the wind. The 
temperature was above the average from 3 deg. to 
5 deg., the excess having been greatest in the north, 
west, and central districts, where the pressure was 
most deficient. It is the latent heat set free by 
the condensation of the vapour with which these 
south-westerly winds are laden, which so remark- 
ably raises the winter temperature of these islands. 
Accordingly the month was excessively humid in 
those districts where the temperature was most in 
excess, and the pressure most in defect, as witness 
the following Table : 














3 ' . Difference 
Station. Rainy Days. Amount, (com Mermel. 

in. in, 

Sumburgh Head 27 3.81 above 1.30 

Prawle Point 20 3.43 below 0,76 

Valencia 28 9.33 above 4.53 

Yarmouth 12 | 1.32 | below 1.81 








The south seems to have had a trifle less than 
the normal rainfall, but the east coast had com- 
paratively dry weather, as if the winds had yielded 
up their moisture before arriving there, having 
left double allowance in the west, and a large 
surplus in the north. On the Ist, 1.45 in. was mea- 
sured at Valencia, 1.12 in. at Roches Point, 1.10 in. 
at Mullaghmore ; and on the 20th Valencia again 
had 1.21 in. of rain. 

The atmospheric pressure varied from 30.5 in. to 
27.9 in., or through 2.6 in. of the barometer, nearly 
one-eleventh of the mean pressure. At 8 A.M. 21st, 
the barometer at Shetland stood at 28.32, a violent 
gale having raged during the night. What its 
force must have been thereabouts may be inferred 
from the fact that the Greenwich anemometer at 
this instant registered 20 lb. on the square foot. 
A barometric depression appeared on the west of Ire- 


towards the NN.E. This was the commencement 
here of a storm, which by the following morning 
had overspread the whole islands. In Edinburgh 
the wind was estimated to have a velocity of 72 
miles per hour. At Greenwich at 1 A.M. the wind’s 
force was 37.5 lbs. ; and at 2 a.M. next day 34 Ib. ; 
at Lloyd’s the force did not exceed 19 lb. to the 
square foot. The storm continued to move off 
NN.E.; at 8 a.M., 28th, its centre 28.3 in. was 
between the north of Scotland and Norway ; at 
8 A.M., 29th, the centre 29.1, now filling up, was over 
the north of Norway. When British meteorologists 
take the pains to ascertain the average direction in 
which barometric minima traverse these islands in 
each month, from the daily weather reports which 
have now been continuously made since 1860, they 
will be better able to foresee the paths which future 
storms will take, and to make more reliable 
forecasts than at present. The officials would no 
doubt like this work done for them, but as they 
are no doubt aware of the advantages they will 
obtain from it, they should be required to do it 
forthwith. 

The highest temperature was 65 deg. on the 14th, 
at Leith, the lowest 26 deg., at Oxford, on the Ist. 
Simultaneous differences of temperature were fre- 
quently large ; on the 2nd, Valencia 52 deg. ; Leith 
34 deg.; 3rd, Falmouth 54 deg. ; Liverpool 37 
deg. ; 4th, London 58 deg.; Nairn 38 deg.; 5th, 
Nottingham 57 deg.; Nairn 43 deg.: 8th, Fal- 
mouth 55 deg.; Aberdeen 38 deg. ; 9th, Valencia 
58 deg.; London 44 deg.; 10th, London 56 deg. ; 
Nairn 40 deg.; 15th, Valencia 56 deg.; Shields 
42 deg.; 17th, Pembroke 61 deg.; Stornoway 
37 deg; 18th, Valencia 54 deg.; York 31 deg.; 
22nd, Dover 55 deg.; Donaghadee 43 deg.; 23rd, 
Dover 52 deg.; Nairn 39 deg.; 25th, Hurst Castle 
54 deg.; Parsontown 39 deg; 26th, Valencia 49 
deg; Donaghadee 30 deg.; 30th, Pembroke 52 
deg.; York 38 deg. 

During the four weeks ending the 28th, the 
duration of bright sunshine, estimated in percentage 
of its possible amount was 33 in South Ireland, 
28 in North Ireland, 25 in south west and east 
England, 24 in central England, 21 in east Scot- 
land, 20 in south and north-east England, 18 in 
north-west England, 16 in west Scotland. There 
were frequent displays of lightning during the 
month, and the aurora was seen on two or three 
evenings. 
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NOTES. 
STEEL FOR MAGNETs. 

At the Society of Telegraph Engineers on 
Thursday week, Mr. Stroh drew attention to the 
fact that it was difficult to get good steel in this 
country for the manufacture of magnets. Two 
pieces cut from the same bar gave different results. 
In France, on the other hand, he found that very 
powerful magnets of reliable quality were made 
from the cast steel of MM. Charriére and Co. 
The superior power of the Gower-Bell telephone 
was largely due to the use of French steel. If 
good steel were used Mr. Stroh had found that the 
mode of magnetising did not matter. Mr. Le Neve 
Foster, in reply to Mr. Stroh, said that he had used 
French steel at Silvertown for over a year, and 
that its excellent magnetic property was due to its 
containing some 3 per cent. of tungsten. 


MACDONALD BURSARIES FOR WORKING MINERS. 





The late Mr. Macdonald, M.P., has left his large | 
collection of books and reports on the science and 
practice of mining, to the University of Glasgow, 
together with a sum of 1000/. to found two 
bursaries or scholarships for students who have 
worked underground as practical miners. Con-| 
sidering that there are many persons who were | 
always sceptical as to the motives which guided | 
the conduct of the late member for Stafford, the | 
bequest which we have just mentioned ought to be } 
regarded as evidence of the sincerity of his pro- | 
fessions. Mr. Macdonald did well to connect his 
name in this way with the University at which he 
himself studied for two or three sessions while he 
was a working miner. The bursaries which he has 
established will no doubt do much to improve the | 
state of matters which he had such frequent occa- | 
sion to deplore in connexion with the management | 
and working of mines. 


Tue JasLocukorr Evectric Licur. 

On Wednesday evening a portion of the Bon 
Marché at Brixton was illuminated with the Jabloch- 
koff electric light, and the installation will probably | 
be followed by an extension over the whole build- | 
ing. This system of lighting has had a long and 
successful career in a number of industrial establish- 
ments in this country, among which we may 
mention Messrs. Shoolbred and Co., who com- 
menced its use three years ago with forty lights, 
now to be increased to sixty; Messrs. Nicols and 
Son since 1879, and Mr. W. Whiteley during the 
last twelve months. All of these gentlemen speak 
enthusiastically (after their prolonged experience) 
of the superiority of the arc light over gas, and it 
is an important fact that after three years’ work, 
the generators and lamp at Messrs. Shoolbred are 
in as good a condition as when they were first 
started. The Société Générale d’Electricité have 
now lighted the Thames Embankment since the 
16th of December, 1878, and during that time there 
has been no suspension of the light through any 
failure of the system, the only periods when it was 
not used being during alteration involved from 
extension of the company’s contracts with the 
Board of Works. 

ArcTIC RESEARCH, 

The British Government is evidently doomed to 
become involved once more in Arctic research. 
Mr. Leigh Smith has not returned from his cruise 
to Franz Josef Land, and a relief vessel, geogra- 
phers say, ought to be sent to bring him back next 
summer. Then there is the Jeannette, last seen 
near Wrangell Land in September, 187%, missing 
for two years. The vessels sent out by the United 
States Government to seek traces of her have all 
returned without tidings. The Advance, sent to 
the Spitzbergen Sea, found the ice extending very 
far southward, and could do but little in the way of 
search, though little only could have been hoped from 
her mission. The Corwin, which passed through 
Behring Strait last year on a fruitless search, made 
this summer two trips, first to Herald Island and 
Wrangell Land, and next to Point Barrow. The 
Rodgers also visited Herald Island and Wrangell 
Land, and discovered the latter to beanisland. No 
traces whatever of the Jeannette were found. The 
British are bound in honour and gratitude to ren- 
der all possible assistance in the search. In con- 
nexion with the scheme of the International Com- 
mittee on Polar Research, the United States have 
succeeded in planting their two stations. The party 
at Lady Franklin Bay was conveyed without any 
difficulty by the British whaler Proteus ; that at 





Point Barrow by the Golden Fleece from San Fran- 


cisco. The British are expected by the co-operating 
nations to establish stations in the Arctic region of 
America, intermediate with those of the United 
States. 

REFRIGERATED MEAT FROM MELBOURNE. 

Some interesting information has just been 
received in Glasgow from Melbourne regarding 
the new industry in shipping refrigerated fresh 
meat to the mother country, an industry which 
may be said to have been originated by Messrs. 
John Bell and Sons, of Glasgow, a firm of 
merchant butchers. The correspondent, writing 
on the 25th of October, says that the steamer 
Europa had nearly finished taking on board 800) 
sheep and 500 lambs. No beef was to be sent, as 
large cattle were too high in price. The Europa 
had also a quantity of butter and a large shipment 
of wool on board. She had been fitted witha 
freezing machine constructed, the correspondent 
says, on an entirely new principle. It was made on 
the banks of the Yarra at Melbourne, and is worked 
by two steam engines of 20 horse power com- 
bined, and has three compressing cylinders and 
three expanding cylinders. The engineer having 
the shipment in charge (Mr. Hilliard) had ex- 
pressed the utmost confidence in taking the meat 
to London in prime condition. The meat had 
been prepared at Maribyrnong, near Melbourne, 
and was shipped by the Australian Frozen Meat 
Preserving Company, at whose works there is in 
use a machine similar to the one fitted on board the 
Europa. 

ANILINE CoLours BY ELECTROLYSIS. 

The first fruits of a new industry were exhibited 
in the recent Paris Electrical Exhibition in the 
shape of a glass case containing samples of various 
aniline colours, and specimens of cloth dyed by 
them. These colours were produced by electrolysis 
of solutions by M. Goppelsreeder, of Mulhouse in 
Switzerland, and were on view in the Swiss Section. 
The feasibility of making certain colouring matters 
by electrolysis was announced in 1875 by M. 
Goppelsroeeder in a paper to the Industrial Society 
of Mulhouse, and by M. Coquillon, but the sub- 
sequent experiments have greatly extended the 
method. The general process consists in submitting 
water, or acidulated water, to the action of a 
current, and dissolving in it an organic substance 
capable of yielding a pigment either under the 
influence of nascent oxygen or hydrogen. For this 
purpose M. Goppelsreeder employs plates of 
platinum as electrodes, connected to the two 
poles of a battery of sixteen tichromate of potash 
cells. In order to separate the two plates from 
each other, and prevent the mixing of the colouring 
matters reduced, one plate, generally that connected 
to the positive pole of the battery, is enclosed in a 
porous vase, which may be a clay pipe or battery 
pot. Sometimes the two plates are plunged in 
separate vessels of the solution, and connexion 
established by a wick of cotton or Swedish filter- 
paper dipping into both liquids. Carbon plates, 
too, are sometimes used instead of platinum with 
good effect; and if heat is required to urge the 
process, a bath of hot sand is placed underneath the 
apparatus. The substances dissolved in the acidu- 
lated water are chiefly salts of aniline, toluidine, 
methyline, diphenylamine, methyl diphenylamine, 
phenol, and the salts of napthylamine. Analine 
black is obtained at the negative plate by electro- 
lysis of an aqueous solution of chlorhydrate, sul- 
phate, or nitrate of aniline, acidulated with a little 
sulphuric acid. Various aniline blues are got at 
the negative pole by electrolysis of the chlorhy- 
drates of methanyline, dephenylamine, and methyl- 
dephenylamine. Hoffmann’s violet is obtained at 
the negative pole from a solution of rosaniline salt 
with methylic alcohol, sulphuric acid, and a trace 
of iodide of potassium added. Artificial alazarine 
is prepared at the positive pole from a mixture of 
anthraquinone and caustic potash. The results are 
highly promising, but the question of cost has to be 
decided ere it can be seen whether the method is 
economical. 

Tue Use or Pararrin ComMPpouNDs FOR ELEc- 

TRICAL INSULATION. 

In the course of our notices on the Exhibition of 
Electricity at Paris, we ventured to point out that 
the magnificent collection of electrical apparatus in 
the Palais de l’Industrie, besides introducing to the 
general public a certain number of new applications 
of electrical science, would also display as novel- 
ties many reinventions of old discoveries, and many 
visitors to the Exhibition must have recognised in 





walking through the galleries several old friends in 
new dresses, and still oftener with new names, 
This was especially the case in connexion with 
electric lamps, many of which bearing widely dif- 
ferent names, possessing such strongly marked 
family likeness, that their descent from a common 
ancestor was obvious. And the same remark is ap- 
plicable in a somewhat less degree to several of the 
dynamo-electric machines which were exhibited 
at Paris. In another department of electric science 
also, history (as evidenced by the Paris Exhibition) 
has a strong tendency to repeat itself. In a recent 
article we described the very interesting exhibits 
of Messrs. W. T. Henley and Co., and of MM. 
Berthould, Borel, and Cie.,° in the former of 
which an insulating material is introduced composed 
of a mixture of solid paraffin and india-rubber, and 
in the latter an insulating substance is employed, 
which is compounded of paraffin and resin, while in 
another part Messrs. Latimer Clark, Muirhead, and 
Co. exhibited a new compound insulating mate 

rial to which the name “nigrite” has been given, 
and which isa mixture of india-rubber and ozokerit. 
In connexion with these inventions it is an in 

teresting historical fact that as far back as the year 
1865, Professor Abel, C.B., the eminent director of 
the laboratories of the Royal Arsenal at Wool 

wich, not only conceived the idea, but took out a 
patent for insulating materials for electrical pur 

poses, consisting of compounds of india-rubber with 
paraffin or beeswax, stearine, spermaceti, or other 
solid fatty substances, or mixtures thereof, as well 
as of gutta-percha, treated in the same way, and in 
his published specification, Professor Abel describes 
methods of preparing the mixtures, as well as of 
covering electrical conductors with it, and there can 
be no doubt that the publication of this invention 
seventeen years ago has in the light of recent 
improvements become of considerable historical 
interest. Another point of interest is the fact that 
almost all the submarine electric cables that have 
been constructed are but little more than perfected 
modifications of the first submarine cable that was 
ever laid: namely, that designed by Mr. T. R. 
Crampton, C.E., and laid by him between Dover 
and Calais in the year 1851, and in the Exhibition 
specimens of this cable were to be seen exhibited 
side by side with the splendid collection of specimens 
of cables made by the Telegraph Construction and 
Maintenance Company, and which have already 
laid the foundation for a network which bids fair 
to cover the whole civilised world. 








LOCOMOTIVE WORKING EXPENS 5S. 
To THe Epiror or ENGINEERING. 

Sir,—In reading your issue of the 2nd my attention 
was drawn to the figures given in reference to the relative 
cost of working the locomotive departments of the Metro- 
politanand Lancashire and Yorkshire Railways respectively, 
and having some knowledge of both lines I was led to 
analyse the figures which you give, and also half-yearly 
reports of the two companies with the following results, 
viz. : 

The first item you mention being the relative cost per 
engine for salaries account, you stating that it is 6/. upon 
the Lancashire and Yorkshire as against 12/. upon the 
Metropolitan. It must here be pointed out that the latter 
railway is worked by a much smaller number of engines 
as compared with the work done and money earned, this 
relation being as follows: 

Thus Metropolitan spent 12/. and ran 14,733 miles per 
engine at a cost of 0.19d. per mile, and earned 49531. per 
engine, or equal to 6s. 8}d. per mile. Lancashire and 
Yorkshire spent 6/. and ran 8339 miles at a cost of 0.17d. 
per mile, and earned 5s. 9d., so that the same total stands 
thus: Metropolitan spent 0.19d. to earn 63. 84d., while the 
Lancashire and Yorkshire spent 0.17d. to earn 5s. 7d. ; 
this is decidedly in favour of the former. ‘The next item 
quoted is wages, running per engine, the Metropolitan 
having spent 1611. as compared with 11U/. spent upon the 
Lancashire and Yorkshire ; again taking the work done by 
the engines of each railway, the former spent 161l., or 
2.62d. per mile to earn 6s. 8$d., whilst the Lancashire and 
Yorkshire spent 110/., or 3.16d. per mile to earn 5s. 7d. ; 
these facts should amply reply to your remarks under this 
head. The next question refers to coal and coke account. 
Metropolitan spent 1571. per engine to run 14,733 miles and 
to earn 49531., whilst the Lancashire and Yorkshire spent 
671. in running 8339 miles an-l to earn 2366l., and taking 
this out in mileage cost it will equal 191d. per mile upon 
the Lancashire and Yorkshire, as against 2.55d. upon the 
Metropolitan, and this in the face of the London line having 
to pay about 17s. per ton for its coal, whilst the Lanca- 
shire and Yorkshire would buy certainly at one-third less 
per ton. This being so, the Lancashire and Yorkshire at 
equal price would cost 2.54d. per mile. 

Again, you mention that water, oil, &c., cost the Metro- 
politan 44/, per engine, as compared with 311. paid by the 
Lancashire and Yorkshire; this result is far more than 
compensated by the former engines running three fourths 
more miles in an equal time. Farther, as to the total 


* See ante, page 429, 
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ing expenses per engine of the two lines, it must be 
reed that = oh the Metropolitan spent 3621. per 
engine to run 14,733 miles, the Lancashire and York- 
shire spent 2081. per engine to run 8339 miles, which, 
when divided out into the relative mileage, would show 
that the former cost 5.89d. per mile, whilst the latter 
5.98d., and finally, as to cost of locomotive power upon the 
two lines being respectively for the Metropolitan 4861. per 
engine for the half-year, this will give a cost of 7.9d. per 
mile to earn the 6s. 8}d, as against the Lancashire and 
Yorkshire 3391. per ~ ora! for half-year, or a cost of 9.7d. 

or mile to earn 5s. 7d. 

oe ee the figures I have given should satisfactorily 
reply to those given by you as having been extracted from 
the curious Table you refer to, and the two results will 
forcibly show the fallacy of comparing two lines so utterly 
dissimilar in general characteristics, and it would appear 
far more judicious if an effort was necessary to show the 
efficiency of the Lancashire and Yorkshire to compare its 
working with that of the Midland, se Northern, or 

lines that has more in common with it. 
pm M.I.M.E. 


BLASTING ROCKS UNDER WATER. 
To rHe Epiror or ENGINEERING. 

Srtr,—In your number of November 25, page 542, you 
gave a description of a new method for blasting rocks under 
water, by Major Lauer of the Austrian Engineers. I am 
anxious to know something further regarding the working 
o' this system, and shall be obliged if you, or any of your 
readers can inform me where I can obtain full informa- 
tion regarding the first cost of the apparatus, working 
expcnses, &e. : 

I am, Sir, your obedient servant, 
INQUIRER. 
December 5, 1881. 


INTERDEPENDENCE OF PATENTS. 
To THe Eprror oF ENGINEERING. 

S1x,—Referring to the import int and interesting articles 
on patent laws in ENGINEERING of March 4th and 
November 4th, from which it would appear that a patent 
obtained in the United States for an invention patented in 
Austria expires with the next annual renewal of the latter, 
I should be exceedingly obliged for further information 
Both my Austrian and American agents to whom I have 
written upon this subject reply that such an interpretation 
of the patent laws of the United States is new to them, 
and they, moreover, question its accuracy. What I am 
anxious to learn is, firstly, whether such interpretation has 
been confirmed by any decision in the law courts of the 
United States; and, secondly, whether in the case of a 
patent for an invention patented in Austria, with improve 
ments not patented there, applied for in the joint names of 
the Austrian patentee and the inventor of the improve 
ments, the whole patent would be voided with the next 
annual renewal of the Austrian patent, or only the portion 
covered by the latter. 

The conviction that the interests of many of your readers 
who are patentees are affected by the points raised must 
be my excuse for trespassing on your space. 

I am, Sir, yours obediently, 
December 5, 1881. Assoc. M. Inst. C.E. 
Our correspondent is referred to the case of Riessner et 
al. v. Sharp, decided June 7, 1879, and reported in the 
official Gazette, August 19, 1879.—Eb. E. 
GUN-COTTON. 
To THE Epiror oF ENGINEERING. 

Sir,—In the leading article in ENGINEERING of 
November 25th, on certain experiments made at Stow- 
market, with a new form of gun-cotton powder, it is stated 
that when the rifle cotton was tried in a 12-bore shot gun, 
‘the penetration with 30 grains was equal to that obtained 
with the usual charge of 81 grains of violent sporting 
powder ;” the italics are mine. Yet the recoil could not 
be felt, and your writer continues, ‘‘ the absence of recoil 
can only be accounted for on the supposition that the 
charge burns slowly and progressively, thus maintaining a 
pretty uniform pressure throughout the whole length of the 


barrel.””’ This is not the usual way of accounting for 
small recoil when accompanied with a high muzzle 
velocity. It is generally considered that such results can 


only be obtained from very quick powders producing very 
high pressures on the interior of the barrel, and this view 
is capable of mathematical proof. 

Your article suggests that the rifle cotton is ‘‘ un- 
doubtedly serviceable for small arms.’’ But the experi- 
ments mentioned only prove a high muzzle velocity and 
low recoil, and for rifle powders it is hardly necessary to 
point out that accuracy at long ranges is a sine qud non, 
It is a mistake to suppose that such accuracy depends 
entirely upon the arm and bullet, so long as a proper 
muzzle velocity is obtained ; for a bullet being formed of a 
soft metal, an alloy of lead, is disfigured and set up unduly 
when being driven out of a barrel with so quick a powder 
that ‘‘ the recoil is very slight.” 

The sentence in which your writer says, ‘‘if the slow- 
burning and prozressive action can be maintained in pieces 
of large calibre,’ not only contains a big big if, but implies 
that the powder is slow-burning and progressive in its 
action in small arms, which is not the case. 

The s‘atement that the explosive forces of gun-cotton 
and gunpowder are a’ six to one requires modification 
Gun-cotton, and, indeed, all explosive chemical compounds, 
being much quicker in their action than gunpowder, are 
infinitely stronger when used in small charges which are 
untamped. I use the word infinitely advisedly, because 
the effect produced is something definite in the case of the 
explosive compounds, whereas with gunpowder it is nil, 
and something when compared with nothing is infinite. 





As the tamping process, however, is perfected, the com” 
parative power of gunpowder as surely rises, until even" 
tually it approaches the power of gun cotton and of its 
brethren. Insuch a result, however, it would be necessary 
to explode a minute charge in a solid mass of iron or 
steel, 

It would be really interesting if some comparative 
experiments were made with the gun-cotton powder with 
long range rifle fire for accuracy, the rifles being first fired 
with the gunpowder, which should not be debited with any 
inaccuracy due to any straining of the barrel which might 
be occasioned from the use in it of a powder giving high 
muzzle velocity and but little recoil. 

I am, Sir, your obedient servant, 
Hien Recoil. 
SMYTHE’S PERMANENT WAY. 
To THe EpiTror oF ENGINEERING. 

Si1r,—Allow me to point out to you that the abridged 
description of my improved arrangement for fastening 
flat-bottomed rails to their sleepers (No. 1891), given in 
the Patent Record this week, is not quite accurate, as you 
will perceive on referring to the copy of the final specifi- 
cation which I beg to enclose you. 

If ouly one dog spike was used on the outside of the rail, 
as described in the Patent Record, one of the advantages 
[I claim for my arrange nent would be lost, and the resist- 
ance to outward pressure would be insaflicient. It is to be 
noted that I only propose to apply these fastenings at the 
joints and middles of the rails; the rails being simply 
spiked to intermediate half-round sleepers without bed- 
plates, but with a grooved seat in the timber for the 
rail. 

In the case of rails laid by contract, or indeed otherwise, 
it has often been found that the fangs or nuts which should 
have been screwed underneath the sleepers bad not been 
put on, and this has escaped detection until the bolts began 
to wear loose in the timber, when it was found impossible 
to tighten them. Kven when properly fastened originally, 
the threads of screws underneath the sleepers almost inva- 
riably get rust-bound. These considerations led me to 
prefer the arrangement of having the thread of the bolt 
above the sleeper, as shown in the drawing. 

I am, Sir, yours respectfully, 
A. J. HAMILTON SMYTHE. 

Athlone, Ireland, December 4, 1881. 











NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
large attendance on ’Change at Middlesbrough. Owing to 
the heavy reduction in stocks of pig iron during the month 
of November prices were much better, No. 3 Cleveland 
being quoted 43s. to 43s. 3d. per ton. Even at these 
advanced figures ironmasters were not anxious to do busi- 
ness for early delivery, the fact being that most of the 
producers are fully sold for prompt delivery. Makers are 
sanguine that better prices will prevail. 

The Make and Disposal of Cleveland lron.—The official 
returns of the Cleveland ironmasters for November show 
that out of 166 blast furnaces 115 are in operation, or three 
fewer than there were a year ago. There are 83 furnaces 
on Cleveland pig iron, and 32 on hematite, &c. During 
the month of November the total make of all kinds of iron 
in this district was 214,032 tons; the total stocks in the 
district amounted to 379,301 tons, or a reduction of 33,149 
tons compared with the previous month. The total ship- 
ments amounted to 86,935 tons, or 2463 tons more than in 
October. These returns are most satisfactory, and point 
clearly to better trade. It is true that the agreement 
between the ironmasters of Cleveland and Scotland to 
restrict the total production for six months from last 
October is still in operation, but the only effect upon the 
Cleveland district which this arrangement has produced so 
far is the very beneficial one to makers of very considerably 
reducing their heavy stocks, and enabling them at the 
same time to get better prices for their iron. 


The Finished Iron Trade.—There is a further improve- 
ment in this great industry which has now been so long 
in a very active condition. All the works in operation are 
running to the full extent of their capacity and yet the 
manufacturers cannot turn out the work sufficiently quick. 
Last week prices were raised and this week they are further 
advanced. Ship plates are now quoted 61. 17s. 6d. per ton, 
and bars and angles are 5s. per ton dearer than they were 
a week ago. Orders are coming well to hand and months 
of briskness are assured. Ironfounders are receiving more 
inquiries, but they find it difficult to compete successfully 
with Scotch firms. 

Engineering and Shipbuilding.—Engineers are busier 
than they have been for a long time, and shipbuilders have 
more contracts on their books than they can execute during 
the first half of next year. Within the past week some 
splendid steamers have been launched on the north-east 
coast. The shipbuilding trade on the Tyne, Wear, and 
Tees now affords employment for many thousands of men. 


The Coal and Coke Trades.—Manufacturing coal and 
coke have been advanced this week 6d. per ton, and for all 
other kinds of fuel excepting house coal there is an excel- 
lent demand. The collieries and coke ovens in South 
Durham are working satisfactorily. 








Tue INsTITUTION OF CIvIL ENGINEERS.—At the meet- 
ing on Tuesday, the 6th of December, Mr. James Aber- 
nethy, F.R.S.E., President, in the chair, it was announced 
that the Council had recently transferred William Thomas 
Henney Carrington, Archibald Crellin Cregeen, Gavin 


George Henry Glass, John Alfred Jones, and Henry Batson 
Joyner, to the class of Members ; and had admitted Harold 
Abbey, James Ranson Baass, Joseph Henry Baynes, 
Thomas Hudson Beare, Harry Robertson Best, Charles 
Ziethen Bunning, Harry Arthur Dix, Henry William 
Turner Dixon, Osborne Anthony George Edwards, Rcgi- 
nald Eaton Ellis, Frederick Arthur Field, Benjamin King- 
ton Finnimore, William Robert Fitzmaurice, Edward Colin 
Foote, Henry William Hargrave, Frank Richard Harrison, 
tichard James Hartley, Joseph Henry Howard, Charles 
Herbert Hutton, William Standish Haly Hutton, Arthur 
Joseph Jack, William Arthur Johns, Thomas King, 
Alexander Anderson Kyd, John Kyle, Juan, Edouard Ele 
Lefébure, John Randall Mann, William Martin, Wh.Sc., 
James Edward Mitchell, William Osmond, Charles Stuart 
Russell Palmer, Henry Hollinworth Parkinson, Arthur 
Robert Penny, Herbert Wilmshurst Pewtress, Jeffery 
Macklin Pailpot, Thomas Ravenhill, John Charles Dodg- 
son Raper, John Simpson Roper, John Ross, Arthur 
Brunel Rumball, William Connor Steel Rumble, Norman 
Scorgie, Richard Smith, Jun., Robert Charles ‘Taylor, 
Francis Sales Thomas, Thomas Thomson, Alfred Torode, 
Arthur Laurence Ridley Verdon, James Kynaston Edwards 
Verschoyle, William Head Middlemore Walsh, Herbert 
Francis Waring, and Maurice Wilson, as Students. ‘The 
first monthly ballot of the session resulted in the election 
of three Honorary Members, viz., Frederick Augustus 
Abel, C B., F.R.S.; His Grace the Duke cf Devenshire, 
K.G., F.R.5.; and the Right. Hon. Earl Granville, K.G., 
¥.R.S.; of nineteen members, viz., Robert Nelson Boyd, 
F.R.G.S., Westminster; John Walker Buyers, M.A., 
P.W.D., india; Edward Alexander Cameron, L. and N. 
W. Railway, Wolverton ; George Cunningham, F.R.S.P., 
Edinburgh ; Edward Rice Sweet-Escott, Borough kng - 
neer, Halifax; William Evans, Bowling Iron Works ; 
Arthur Greenwood, Leeds; Henry Hack, Birmingham ; 
Arthur John Hughes, P.W.D., India; Charles Booth 
Jones, B.A., T.C.D., County Engineer, Sligo; George 
Nugent Reynolds Lambert, P.W.D., India; Thomas Bell, 
Lightfoot, HFenchurch-street; Francis Joseph Lynch, 
Canadian Pacific Railway; John Leonard McAlpine, late 
P.W.D., India; Andrew Noble, C.B., F.R.S., Newcastle- 
on-T'yne; John Russell, Westminster; William Edwin 
Tbursfield, Vienna; John Franklyn Tyler, Wigan; and 
James William Wells, Rio de Janeiro ; of sixty Associate 
Mewbers, viz.: Clement Henry Allen, Stud. Inst. C.E., 
Survey Department, Ceylon; Henry Alty, Borough Engi- 
neer, Plymouth ; Thomas Andrews, Wortley Iron Works ; 
Ralph Archbould, L. and 8S. W. Railway, Nine Elms; 
Samuel George Artingstall, Principal Assistant City 
Engineer, Chicago ; Charles John Seymour Baker, Stut. 
Inst. C.E., P.W.D, India; John Beckett Baker, Cordoba, 
Argentine Republic; Augustus Zachary Constant Belin, 
Rio de Janeiro; Arthur Wilbraham Dillon Bell, Stud. 
Inst. C.E, P.W.D., N.Z. ; George Bell, Swansea ; 
Christian Bentzen, L. and N. W. Railway, Crewe ; George 
Rowland Bird, P.W.D., India; James Wiliam Blackett, 
P.W.D., N. Z.; John Henry Briggs, Water Works, 
Kimberley, S.A.; James Bull, Huelva; James Samuel 
Butler, Stud. Inst. C.E., Melbourne ; Henry William Butt, 
S. E. Railway, London Bridge; Henry Benjamin Chap- 
man, Natal, Brazil; Frank Cbauntler, Stud. Inst. C.E., 
Dimbula, Ceylon; Edward John Henry Christie, P.W.D., 
Ceylon ; Harry Bathurst Christie, P.W.D., Ceylon ; 
Archibald Ross Colquhoun, P.W.D., British Burma ; 
Leslie Montgomery Connor, B.A., Dublin; Charles Friend 
Cooper, Stud. Inst. C.E., Hammersmith: Henry Croft, 
Stud. Inst. C.E., P.W.D., Syndey; George Parnall Cul- 
verwell, A.B., T.C.D., Dublin ; Robert Dayison, Jur., 
Leadenhall-street ; James Diggle, Borough Engineer, 
Heywood ; Earnest Gordon Fraser, Stud. Inst. C.E., 
P.W.D., India ; James Edward Fulton, Outram, N.Z.; 
Henry Chudleigh Granville, P.WD., India; William 
Stukeley Gresley, Asbby-de la-Zouch ; Beverley Griffin, 
Burbage, Wilts; Gustav Hallé, P.W-D., Orange Free 
State; Harold Hayes Harker, Stoke Newington; Robert 
William Lyons Hawkins, P.W.D., India; Cecil Quixano 
Henriques, Stud. Inst. C.E., Westminster; Robert 
Nathaniel Hodges, late Stud. Inst. C.E., P.W.D., India ; 
John Poictevin Hogan, P.W.D., India: James Bernard 
Hunter, Stud. Inst. C.E., Bow; Charles James, Port 
Colborne, Canada; Edward Homer Jeffreys, Stud. Inst. 
C.E., Leeds ; John Alexander McDonald, Stud. Inst. C.E., 
P.W.D., Sydney ; Frederic William Marchant, ?.W.D., 
N.Z.; William Michell, late Stud. Inst. C.E., P.W-.D., 
India ; William Millhouse, Scarborough Water Works ; 
Charles Algernon Moreing, Stud. Inst. C.E., Westminster ; 
John Henry Nuttall, Bary, Lancashire; Robert Stewart 
Oliver, Inverness; Hans Blom Olsen, Harbour Works, 
Christiania; Thomas Ormiston Paterson, Gas Works, 
Birkenhead ; Henry David Alexander Reid, Government 
Railway Extension, Jamaica; Ernest James Rumsby, 
P.W.D., British Burmah ; Herbert Blomfield Smith, Stud. 
Inst. C.E., P.W.D., Ceylon; Hubert Le Gay Solly, Stud. 
Inst. C.E., Railway Department, C.G.H.; Francis Joseph 
Edward Spring, P.W.D., India; James John ‘Talman, 
Colonial Engineer, West Africa ; Frederick Herbert ‘I'ul- 
loch, Stud. inst. C.K., Harrow-on-the-Hill; James Wal- 
lace, Stud Inst. C.E., P.W.D., India; and Richard Join 
Woods, B.E., Stud. Inst. C.E., P.W.D., India; and of 
three Associates, viz.: Thomas Bridges Heathorn, late 
Capt. R.A., Knightsbridge; Thomas Mellwraith, LL D., 
Colonial Treasurer and Premier, Queensland ; and Pro- 
fessor John Frederic Main, M.A., D.Se., University 
Coliege, Bristol. 





Smoke ABATEMENT EXHIBITION, SOUTH KENSING- 
Ton.—The Committee anuounce that the new inventions, 
not patented, exhibited at this Exhibition, are protected by 
special provisions of the Board of Trade. ‘They also state 
that inventors havivg apparatus of which models cannot 
be prepared in time for exhibition may send in drawings 





Gemmell Dick, Donald Macdonald Ford Gaskin, James 


of the same, 
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“ENGINEERING” ILLUSTRATED PATENT RECORD. 


Comprtep By W. LLOYD WISE. 


—<—<—<—<—= 









APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 

DECEMBER 5, 1881. 

In the Cases of Inventions communicated from Abroad || 
the Names, §c., of the Communicators are given in| 
Tialics after the Applicants’ Names. 





Nos. | 
and | 
Dates. , 
1881 | 
-~ 29 





5201 


5202 


5203 
5204 
5205 
5206 
5207 
5209 
5210 
5211 
5212 

213 
5214 
5215 
5216 


5226 
—~t 
228 

5229 

5230 


5231 
5232 


5233 
5234 


5235 
5236 


5237 
5238 
5239 
5240 
5241 
5242 
5243 


5250 


5251 | 
Dec. 1 


5252 
5253 


5254 
5255 


NAMES, &o. 
OF APPLICANTS. 


W. W. Tonkin, Brix- 
ton. 

P. J. 
linasl 


J. Kerr & J. Haworth, 
Church 


C. stuart, Fenny Strat-| 
C. peneet, Fenny Strat-| 


Reynvids, Reynolds, 
E. L. Ransome, San 
Francisco. 


H. Mardon, Bristol 


A. N., pee, Bir- | 


mingh 
i 2 a, ” Sowerby 


Bridge. 
J. Hunt and J. & 
Fairfax, London. 
Hadfield. Reddish. 
J. Nichol), Halifax. 
F. og Scott, 


pool. 
J - Huggett, Lon- 


on. 
J. E. Liardet, Brockley, 


and T. Donnithorne, 
London. 

W. Clarke, Gateshead- 
on-Tyne. 


F, W. Fox, Windhill, 


Chessbrough. Hail, 
Browning. Leslie, 
Lake, Shaffer, 


I, Lajda, New York. 
Pitt. 


Fabric Orna- 


menting and Manu- | 


Win- | 


Sacturing Co. 
V. Harris, 


. W. Brewtnall, 
London. 
J. — Hope, Wedues- 


ury. 
J. Thomas, Bangor. 
Lake, 


Johnson.  JDelétoille 
and Lechopier. 

J. Bell, Wishaw. 

W. — chinson, Clap- 


tae 


W. T. Braham, Man- 
chester. 

¢ 5 Mapple, London, 
XN, Holi liday, Sun- 
or 

Newton. Desruelles 
and Carlier. 


R. H. Bishop and A. 


Williams, 


Williams 


8. Bishop, Islington. | 
Nicholson and | 


W.N. 
W. Mather, New- 
ark-upon-Trent. 

J. Pinder, Sheffield. 

J. H. R. Dinsmore and 
F. Hoyer, Liverpool. 

J. Cotield, Birming- 


W. Foxcroft, Bir- 
mingham, and J. 
Titley, Wolver- 
hampton. 

J, Bell, Wishaw. 

Abel. Andrée. 

Glaser. Biittgenbach. 

J.F. Walters, London. 

Lake. Budd and 
Grant. 

0. N. Witt, Mul- 
house, 
H. Kochlin, Lor- 


Cockerell. 
W.B. Brooker, Bootle. 


Haddan. LZverett, 
I. T. Townsend, Co- 
ventry. 
a. W, Hoteon, New- 
wit! Dictsehe, 





Lynam, Bal- | 
08. 


Liver- 


Nip 





Alsace, and | 


ABBREVIATED TITLES, &o. 


Motive power en 


gas. 
Boilers, condensers, and apparatus 
for raising and lowering the tem- 


perature of fluids 
Apparatus for printing fabrics. 


Stopcocks or safety taps. 
Drilling apparatus 


Railway switches. 
Utilising spent lime of soap and 


gas works in the manufacture of 


bricks, tiles, &c. 
Closing or stoppering jars, &c. 
Coating tin-plate and metal sheet. 
Centrifugal hydro-extractors 
Sewing machines for button holes. 


Manufacture of animal chs 
from bones, &c. 


Ap paratus for heating conserva- 


tories rooms. baths, &c 
Apparatus for manufacture of casks 


Manufacture of horse nails. 


Hydraulic mot ors for production of 
electric t, &. 


Cranes, hoists, &c., for obtaining 
intermittent auxiliary motion for 
dredging, tipping, &c. 

Apparatus for spinning, twisting, 

and drawing. 


way sleepers. 

Electrical apparatus for stopping 
trains and giving signals on rail- 
ways. (Co mplete speci fice ation), 

Ladies’ cloaks and dresses. 
P lete spec ific ation). 

Ornamented fabrics. 


Window sashes. 


Apparatus for discharging powerful 
jets of water, applicable for pro- 
ducing motive power. 

Coupling branch to main conducting 
wires for electrical purposes. 

Manufacture of rings, hooks, &c., 
from bars, wires, &c. 


Construction of dams, breakwaters 
| ¢€ 


Cc. 
Utilisation of electricity for light- 
ing, &c., and apparatus therefor. 
Cut pile fabrics. 


| Motive-power engines. 


Portable heating apparatus. 


Utilisation of electricity and appa- || 
| Dec. 5 


ratustherefor, éé§=— 
Fire alarms and extinguishers and 
burglar alarms. 


| Matches. 


Steam and hand steering apparatus. 

Apparatus for obtaining motive 
power. 

Portable cabinets. 


Hay-making machines. 


Biscuit boxes, soup tureens. &c. 

Feeding paper to printing and other 
machines. 

Belt clasps. 


Burners of oil lamps. 


Apparatus for cleaning coal. 

Ships’ propellers. 

Sorting ores, minerals, &c. 

Wheel pads for polishing kui knives, &c. 
Manufacture of ornamental glass. 


Colouring matters known as indo-|| 
phenols, and a method of render- || 


ing them soluble in water. 


Improved harrow. 
Washing machines. 


Clothes dryer. 
Tricycles. 


Picks, pickaxes, &c. 


 -- for cooling or heating | 
uids, \ 


gines actuated by 


arcoal 


(Com- 


| S| 





5256 


|| 5257 
|| 5258 





5299 


5300 
5301 


| 5802 


5303 
5304 
5305 
5306 
5307 
5308 
5309 
5310 


5311 


| 5312 


5313 
5314 


5315 
5316 


5317 
5318 


|| 8319 





NAMES, &0. 
OF APPLicaNts, 


J. Davies, London. 
Pitt. Harmet. 


J. vy. Merrall, Morton, 


orgs. 
J. Rhodes, Manches- 


er, 
J. C. Eckardt, Stutt- 
gart. 
Newton. Volckmar, 
Abel, Glaser, 
Abel. Schmalbein. 


Abel. 


Glaser. 
American Screw 
Schlosser. 


Schlosser, 
Schlosser, 


J. Walker, Leeds. 
A. Stevenson, Chester. 


F. Claudet, London. 

W. F. King and A. B. 
Brown, Edinburgh. 

Imray. Cheswright, 


Bend lerson., Aoch and 
and 


J Teer, Salford. 

G. Whalley, Hackney. 

J. B. Spence and J. 
Desvignes, London. 

T. Ivory, Edinburgh. 

H. J. Harman, Man- 
chester, 

G. P. Blake, Exeter. 

E. Horsfall, Bradford, 
Yorks. 

Redfern. Buczkowski 


N. K. Husberg, Stock- 
holm. 

J. aie, Notting- 

s, = | ae Wor- 


C. Beger, Berlin. 
Peyton. Barter. 
Lloyd Wise. Babcock, 
Wileexr, Pratt, and 
Bennett. 
Haddan. 
Spence. 


J. Leyland, Bolton. 


Quesnot 


Werner, 


Brydges Schreiber 
and Moldenhauer, 
E. Kaulbach, London. 


Newton. Gravier, 
Wirth. Aalle and Co. 
Lake. Nicolet. 


W. OD. Priestman, 


Kingston-upon-Hull. 


H, Green, Preston. 


H. Fauler, Baden. 

J. Holding and E. K. 
Dutton, Manchester. 

Des Veux. Diesel- 
doi vf. 

I. Burton, Oldham. 

Haddan. Bommelaer, 


C. R. B. Hamilton, 
Greenwich. 

C. Beger, Berlin. 

J. Darling, Glasgow. 

L. McIntyre, Glas- 


gow. 

J. A. Fleming, Not- 
tingham 

E. Carey, H. Gaskell, 
and Hurter, 
Widnes, Lanc. 

T. H, Ward, Tipton. 


H. W. Deacon and 
H. Gaskell, Widnes, 
Lanc. 

B. A. Dobson, Bolton. 

J. Farrar and F. H. 
Bowman, Halifax. 

Clark. 7Janner. 

R. Laybourne, New- 


port. 
, J —™ Hawley, | 


Imray. Steeg, 


8. Sturm, Cologne. 


ABBREVIATED TITLES, &0. 





Lubricators. 

Purification of metals, especially of | 
cast steel. | 

Rings for spinning. 


Gas engines. 
Friction couplings and clutches. 


Secondary batteries. 

Manufacture of chromate of soda. 

Manufacture of fabrics suitable for 
sackcloth. 

Manufacture of chromate of soda 
and chromic acid 

Manufacture of screws. 
spectfication). 

Receiving, disinfecting, and sepa- 
rating fecal matters, &c. } 

Desiccating apparatus. 1} 

Treating faecal and other matters. 


(Complete | 


Purifying coal gas. 
Roller mulls for grinding middlings, 


Purific ation of precipitated copper. 
Electric lamps. 


Capsules for bottles, and apparatus 
f r their manufacture. 
Insect powder for agricultural pur- 


poses. 

Chests of organs and similar musi- 
cal instruments. 

Fire-grates or fire-plates. 

Ladders. 

Purification of coal gas. 


Apparatus for heating and cooking 
Fusible plugs for steam boilers, &c. 


Implements for cultivating land. 
Manufacture of fancy yarns. 


Manufacture of materials for wash- 
ing and cleansing, &c 
Tricycles and quadricycles. 


Furnaces, 


' 
Production of electric light. electric 
lamps, manufacture of carbons & 
incandescing conductors for same. 
Velocipedes. 
Wardrobes, book-cases, &c. 
Steam generators. 
Lubricators. 1] 
a - chrome yellow and choume} | 


Apparatus for spinning cotton, flax, | 
jute, &c., also for doubling and || 
Tontine the same. 

Steam boilers and heating apparatus 
pertaining to the same 

Furnaces to insure perfect combus- 
tion and prevent smoke. 

Mechanism for regulating feed of 
electrodes in electric lamps. 

Manufacture of sulpho-aciis. 

Composition for blacking leather. 

Cranes more particularly applicable 
for working self-acting grapple 
buckets, grabs, &c. | 

Process of removing obstructions 
occasioned by frost in gas & water || 
pipes, &c., and preventing freez- 
ing in water receptacles. 

Pumps. 

Loom pickers and method of lubri- 








GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTuS, 
For Particulars, see Corresponding Numbers in Lists of 
‘Applications | for Patents, 

I.—Announced December 2. 
































No. Name. No. Name. No, Name. 

1881 1881 1881 

4018 Wirth 4542 | Jensen 4893 | C.ive. 
(Gruis) (Schmidt 4897 | La e 

4127 Mills Brothers), (Basquin 
(Carpentier).| 4844 | Cobley and 4899 | Imray F 

4565 Adie, Tidcombe. (Koec! li 

4542 Eicke. 4846 | Chamberlain. ] 4901 | Phillip. 

4804 Johnson. 4848 | Gibbons and | 4903 | Dicks 

4806 Hansen, Anthony. 4905 | Barney 

4808 Simons 4852 Grimmer, 1907 | Jensen 

( Vetterli), 4854 | Rogers (European 

4810 Masche. i856 Lake (Porter) Water Gas 

4512 Haddan 4858 | Erckine Co.) 

(Busscher). | 4859 Adauns and 4909 | Webster. 

4814 Macbeth. Bonehill 4919 = Ketley, 

4816 Groth 4850 | Starley. 4921 | Tasker. 
(Motard and| 4861 | Whiteford. 492 Gordon. 
Motard), 4862 | Harley. 4925 Jellyman, 

4820 | Lloyd Wise | 4863 | Allsop 1 De Pass 

( Biirgin). 4564 | Abel (Stone) 

4822 Brewer (Schulte), 4929  BHaddan 

(Paul Boca).| 4865 | Armstrong. (Schneur), 
4824 | Carus- 4866 | Coad, 4931 | Lyall, 
Wilson, 4867 | Coad, 4933 Baggally 

4826 Lowry. 4871 | Earl Poulett.] 4935 | Wirth (Sui ) 

4528 Frost 4873 | James. 4937 Baker 

45830 Lake (Lay). 4875 | Adams. 4939 | St. George 

834 Dickinson. 4877 | Cobley and 4941 | Cunningham 

4838  Kinipple. Monckton. | 4943 | Tall! 

4340 Spence and 4879 | Kenyon. 1045 | Lake 

Ormerod. 4885 | Johnson anc ( Bergstrom) 
Phillips, 4947 Wirth 
4591 Fordred. (Classen) 
I1.—Announced December 6. 

No. Name No, Name. No Name. 

1881 1881 1881 

4863 | Dicki 4961 | Blood 5011 

4874 Wolff 4965 | Hayes. 5013 20m pson, 

(Jensen) 1967 | Pumphrey 5015 | Littlet mn, 

4880 | Pym. 4969 | Murrell. 5019 | Phillips 

4852 Thompson 4971 Torr 5021 | Milis (Gibbs) 

(Lemoine). | 4975 | Shanks and | 5073 | Messenger, 
4556 Wolff Lyon 5025 | Garland 
(Malmros).| 4979 | Mewbura 6027 | Ho.laads 
4890 | Salamon. (Johrson). 5029 | Liovd Wise 
one Amberst. 4981 | Higginbotton (Marthaus 

4896 | Plener. and Stuart and Polster) 

4898 | Clark (T7ur- | 4983 | Wirth 5031 | Dickie. 

man), (Jaberg). 5033 | O'Neill, 

4900 James. 4985 | Pierrepont. | 5035 | Hayes 

4904 Alexander 4987 Beagarie. 5037 | Korth, 
(Elliott) 4939 | Aaron. 5041 | Sims. 

4906 Chisholm and] 4991 | Solomon 5043 | Engel 
Clegg. 4995 | Kelway and (Schultze) 

4908 Smith and Dyer 5045 | McMurtrie & 
Smith, 4997 Allison and Smeliie. 

4916 Lang. Senior. 5047 | Wilson. 

4918  Standfield & [| 4999 | Morgan- 5049 | Lake 
Clark | brown (becaurille) 

4920 Baharie and | (Mb heeler). | 5051 near mul 
Adamson. | 5001 | W hite and | 5053 ott 

4922 | Clark | Zieschang. | 5055 Devi s, 
(Garnier) 5003 | Barron and 5057 | Mcrgun- 

4951 Fortune. Raimes Brown 

495 Yates. 5005 | Castle. (Schroeder d 

4 Russ. 5007 | Clark 9059 | Edwards, 4 

E Gwynne. | (Sutliff) (Fleury). : 

4959 Higginbot‘om] 5009 | Fox and . 

and Stuart ' Whitley é 


INVENTIONS PROTECTED FOR SLX MONTHS BY DEPOSIT OF 
COMPLETE SPECIFICATIONS. 
For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents. 















































cating the spindles upon which || No Name. No. Name. Name. 
they slide pe rg _ — 
coffee b 1881 1881 
—~ 0 SS Ge eee 5166 | Haddan 5167 Bonneville Lojda 
Telephones. (Porter anc (Pollet). Lake 
Operating the keys of organs, | White), 5221 Lake (American 
pianos, and harmoniums, and (Shaffer). Screw Co.) : 
apparatus therefor. 4 
Saddles for bicycles, &c. | NOTICES TO PROCEED. 
A level. | 1,—TZime for entering Opposition expires Friday, Fy 
Oil, tallow, and grease lamps. aa ___ December 23, 1881. a 
Steam boilers, I a 
| No. Name. No. | Name. No. Name. . 
Preparation of materials to be|| 4 
employed for electric insulation. 1881 1881 1881 g 
Purification of alkiline solutions. 3252 | Short. 3377 | Haddan 4466 Dexter. ; 
i} 281 | Barlow (Babcock). 4522 Spence, ; 
(Chandet). | 3380 | Thompson 4548 Hall pi 
Pulley-blocks, partly applicable to| 3288 | Paget (Pel). 4536 Hopkinson ' 
cranes, overhead travellers, &c. || | (Haswell), | 3395 | Mewburn and Hop- 4 
Purification of alkaline solutions. | 3312 | Haddan (Bonnefoy). kinson. a 
1] | (Motte). 3541 | Clark (Smith).] 4588 Pieper 
|| 3313 | Gedge 3556 | Thomas, (Erben), ad 
Mules for spinning. | (Kaufmann)| 3560 | Weldon. 4592 | Millar. 
Spindles employed in spinning and || 3316 | Broadbent & | 3570 | Bogue and | 4613 | Hanson. 4 
twisting wool, &. } Mitchell, Le Moussu.j 4630 Guilleaume. HY 
or securing Window glass. || 3322 | Hallam. 3653 | Readwin. 4640 | Parnall. j 
Apparatus for lighting railway car-|| 3328 | Lake 3704 | Stuart. 4697 | Byron, ¢ 
riages, &c., by electricity. (Jouffray &] 3922 | Clark (Farra-| 4710 Drey. i 
Tunnelling machinery. Chevalier). |  desche), 4718 | Edmeston. 4 
! 3344 | Lake (Noye, | 3926 Sellon. 4723 | Smith. 
a . saepenaans or braces for chil- Noye, and | 3987 | Sellon, 4792 | Hubble ; 
i} Noye. 4146 | Burt, | (Gérard- 4 
| Apparates for increasing the heat- ! 3317 | Blake and [| 4364 | Phillips. Lescuyer) 5] 
| ing power of domestic stoves and || Shepherd. | 4430 Harrison. 5167 | Bonneville k 
fireplaces, 3370 | Walton. 4433 | Clark (Ras- | (Pollet). : 
| musen). ' 
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I1,—Time for entering Opposition expires Tuesday, 


December 27, 1881. 







































































No. Name. No. | Name. No. Name. 
1881 1881 1881 
2783 | Sands, 3405 | Connolly. 4444 | Lake’ 
3330 | Brydges 3409 | Pieper (Reusch). 
(Schitlz) | (Liernur), | 4587 | Dowling. 
3334 | Smith. 3488 | Wilkinson. 4646 | Warner, 
3340 | Bonneville 3508 | Farquhar. 4714 | Lake 
| (Baglin and] 3509 | Ullathorne. (Hinckley). 
| Gray). 3572 | Richards andj 4731 | Johnson 
$341 | Neilson. Tilghman. (Kramer 
3353 | Lamberton. | 3668 | Lake and Co.) 
Lake ( White) (Connolloy).| 4732 | Kershaw. 
3374 | Crawford & | 3774 Clark 4814 | Macbeth. 
Lees. (Harris) 4871 | Poulett. 
3382 | Green. 4196 | Lake 4920 | Baharie and 
3392 | Allport and (Reusch). Adamson. 
Hollings, | 4198 ake 4922 | Clark 
3400 | Johnson (Reusch), (Garnier). 
(Mignon andj 4245 Purdon. 4941 | Cunningham, 
Rouart), 4350 = Titley. 5166 | Haddan 
3402 | Johnson 4412 Wylam. ( Porter and 
(Mignon andj 4422 | Briggs. White). 
Rouart, | 
) 
PATENTS SEALED, 
I.—Sealed December 2, 1881. 
No. Name. No. Name. No. Name. 
1881 1881 1881 
2436 | Hibbert 2575 | Gedge | 2769 | Lake 
(Saverbrey). (Maumené). (Dervaur- 
2451 | Nadal. 2589 ux. Ibled and 
2452 | Fear. 2597 | Brandon Schoenberg) 
2461 | Engel (Lang and 3152 | Webb, Red- 
(Moller), Son). drop,&Foye. 
2470 ~Rassell. 2605 | Sugg. 3243 | Little. 
2487 —- Caries. 2624 | Sugg. 3357 | Walton. 
2489 ~=Laughrin. 2628 | Beaumont & 3446 | Haresceugh. 
2506 Hall and Welman. 3975 | Smith. 
Thompson. | 2629 | Wright. 4013 } Nicoll. 

2508 Lampson. 2656 | Bourne. 4357 | Lake (Wahl), 
2568 | Biische, 2694 | Bulpitt. 4421 | Pitt (Buell). 
II.—Sealed December 6, 1881. 

| 
No. Name. No. Name. No. Name. 
1881 1881 1881 
2475 | Reddaway 1544 | Hannay. 2824 | Geddes and 
2490 | Lake 5 Lake (Marin). Sword. 
(Mueller) 2561 | Pennycook. | 2925 | Bonneville 
2491 Elmore. 2585 | Haddan | (Alfieri), 
2503 , Justice (Beaudry). | 3162 | Johnson 
(Holmes). 2600 | Boardman. (Cross). 
2507 | Mayer. 2611 | Lloyd Wise Bruce. 
2510 Bardsley. (Rour), MacLeod. 
2515 Puilan and 2639 Evans and Jobson, 
Meihé, Tucker, Read. 
Gray. 2646 Wilson. Mather. 
Sexvon, 2680 ©Pearce, Salamon. 
Hall, 2701 = «Lazerges, McNary. 
Delmard, 2801 Hocking. 





November 26, 1881. 











FINAL SPECIFICATIONS FILED. 


” G. « 

” 29, . 

0, 
December 1, 


9° 
“~ 


Nos, 2308, 2309, 


2313, 2 
2333, 2 
all of the 


2355, 2359, 






the year 1881, 


2341, 2342, 2345, 2354, 
ear 1881. 
2390, 2424, 2426, 2630, all of 


320, 2325, 2330, 2334, 
2357 





2367, 2368, 2370, 2375, 2388, 2389, 2406, 
2407, 2456, all of the year 3881. 





528, 2360, 2363, 2366, 2372, 2373, 2377, 
2383, 2399, 2402, 2403, 2404, 2408, 2410, 
2420, 2423, 2453, 2512, 2513, 2514, 2531, 


3422, all of the year 1881. 
2099, 2411, 2412, 2414, 2416, 2421, 2422, 


2425 





2438, all of the year 1881. 
, 2428, 2429, 2431, 2434, 2436, 2441, 


"2442, 2449, 2450, 2457, 2750, all of the 


year 1881 





PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STA MP 


DUTY OF 50’. HAS BEEN PAID AND REGISTERED. 





























| 
Name. No. | Name. No. Name. 
1878 1878 
Hunt 4919 Clark and | 4953 | Knott. 
Marchant. Standfleld. | 4959 | McEvoy. 
Duftield. 4939 Spencer. 4980 Mills. 
Macdonald, | 5213 Lake 4985 Kay. 
Wilson and (Boynton). | 5005 Williams. 
Clegg. 4993 | Lonsdale. 4960 | Newton 
Ed wards 4938 | Brenton. | (Weston 
Teale. 4949 | Siemens ( Von |  Dynamo- 
Johnson Alteneck), | lectric Ma- 
(Recken- 4973 | Atwood | chine Co) 
dor fer), (Brown and | (Unre- 
Wirth Brown). gestered). 
(Meister, 5154 | Corliss, } 
Lucius and | 4987 | Lake (Lay). | 
Bruning). \ ' 





PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
DUTY OF 100’. HAS BEEN PAID AND REGISTERED. 








1874 
4108 
4162 | 








Name. No. | Name. 
1874 
Deluy. 4119 | Boyd and 
Clark 3oyd. 
(Kastner). 341 | Westwood 


and Baillie. 


No. Name. 

1874 

4188 Morgan 
(Etworthy). 


422 | Muller, 








PATENTS WHICH HAVE BECOME VOID. 
1.—Through Non-Payment ef the Third Year's Stamp Duty of 501, 









































No. Name. No. Name. No. | Name, 
1878 | 1878 1878 | 
4707 | Meredith and] 4732 | Higgs, 4768 | Johnson 
| _ Meredith. | 4734 | Pratt. | (Hall), 
4711 | Johnson 4737 | Cahen (Mont-4 4772 | Craig. 
| (Magnier | blanc and | 4774 | Pulver- 
Doerflinger). |  Gaulard). macher, 
4712 | Deiseu- 4739 | Suthers and | 4783 | Johnson 
| hammer & |} Wild. (Wilcox). 
Brezina. 4742 | Cooke. 4789 | Forder. 
4713 | Worthington] 4744 | Mewburn 4791 | Morton. 
4716 | Floyd. | _ (Verlinde). | 4792 | Ericson, 
4718 | Von Naw- 4747 | Barnes. 4796 | Cockshott, 
| rocki (7ill-] 4750 | Von Naw- 4797 | Ellis, Ellis, & 
manns), | rocki (Juhl). lis, 
4721 | McNeale. 4752 | Haddan 4799 | Oliver and 
4723 | Taylor. (Barbe). Arundel. 
4724 Wirth. 4754 | Rowan. 4803 | Hallam. 
|(Konigsberger).| 4756 | Von Naw- 4806 | Gledhill, 
4725 | Clark (Under rocki ( Von] 4808 | Ewart. 
wood and Voigtldnder)| 4809 | Pitt (Curtis), 
Smith) 757 | Jackson. 4810 | Nicholson, 
4727 | Lowry. 4759 | Ellington. | 4816 | Stokes. 
4729 | Bell, 4766 | Halladay. 4817 | Longsdon 
4731 | Barrett and | (Krupp). 
Bailey. 
I.—Through Non-Payment of the Seventh Year's Stamp 
Duty of 1001. 
No. Name. No. Name, No. | Name, 
1874 | 1874 1874 | 
3990 | Pinder. 4017 | Whitehead, | 4052 | Newton 
4007 | Jones. 4024 | Thompson. (Wiles and 
4009 | Haycraft. 4029 | Thomson, | _ Adams), 
4015 , Bonneville 4046 | Haycraft, 4053 | Haseltine. 
(Steinway). (Jones). 











ABSTRACTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING DECEMBER 3, 1881. 


Abstracts marked with a * relate to applications not proceeded 
with, The number of Views given in the Specification Drawings 
is stated in each case afier the price; where none are mentioned 
the Specification is not Illustrated, 

Where Inventions are communicated from abroad, the Names &c., of the 
Communicators are given in italics. 

Copies of Specifications may be obtained at 38, Cursitor-street, Chancery- 
lane, E.C., either personally, or by letter, enclosing amount of price 
and postage, and addressed to Mz. H. READER LACK. 

1878. 

728. Mining Machine: C. Barlow, London. (/. ¥. 
Lechner, Columbus, U,S.A,) [4d,]—This has reference to Patent 
728 of 1878. The amended specification now consists of five instead 
of seven “ claims,” and rectifles several clerical errors contained in 
the former specification, (Disclaimer and memorandum of altera- 
tion filed October 31, 1881). 

1881 

724. Boots and Shoes: L. Morton, Kensington, 
Middlesex. [6d. 5 Figs.)—Are particularly applicabie for use 
by velocipede riders, and consist in forming openings in the uppers, 
so as to give freedom to the foot of the wearer. (February 19, 
1881). 


1633. Machines for Separating, Dressing, Dry- 
ing, and Mixing: F. . Drechsler, Eden-street, 
Middlesex. {éd. 8 Figs.j)—Relates 1) to a hopper made with 
an inclined bottom having overlapping flaps operated by a spring 
lever and rack, and constituting the feed regulator; (2) toa fan 
blast arrangement by which the “tailings” can be regulated ; 
(3) to the method of working the sieves; and (4) to the means of 
separating seeds, corn, weeds, or offal, consisting of a paddle- 
wheel like arrangement, the paddles of which are made to take 
up the mixture, so that in rising some falls by its conformity sooner 
than others between the paddies, and the rest is thrown further 
out as the paddle turns over to the opposite side from the sieve. 
(April 14, 1881). 


1681. Reels, Spools, or Bobbins: F. Wirth, Lon- 
don. (P.J/.B. and £E. Adt,of Farbach, Germany). [6d, 13 Figs.J— 
Has reference to improvements on former Patent 3857 of 1878, and 
consists (1) in a spool provided with a hole to enable it to be placed 
on the spindle; (2) to an improved form of ** Rabeth” spool ; and 
(3) the construction of paper spinning tubes. (April 16, 1881). 


1700. Construction of Compartments in Ships: 
W.R. Lake, London. (Ff. W. Rainey e T. B. Rogers, New 
Orleans, U.S.A.) (6d, 3 Figs.]— Consists in dividing the hull of a 
ship into compartments by means of adjustable partitions to pre- 
vent the displacement of cargo. (April 19, 1881). 

1710. Aerial Balloons: G. E. Vaughan, London. 
(Count A. Apraxine, Paris). (8d. 8 Figs.)—Refers to improve- 
ments on former Patent 2039 of 1878, and consists in method of 
facilitating the working and control of the balloons described. 
The specitication gives numerous formule to be used in the calcula- 
tion of the proportion of the parts and velocity, and force to be 
obtained, (April 20, 1881). 


1769. Apparatus for Withdrawing Firedamp 
from Mines, &c.: W. and J. Morgan, Pontypridd, 
Glamorganshire. [64 4 Figs.|—The firedanp or foul air is 
withdrawn by inverted syphon pipes, which are in communication 
with an exhaust chamber, which discharges the firedamp into the 
atmosphere or delivers it to a suitable place for burning. (April 
23, 1881), 


1778. Bleaching Cotton and Linen Fibres, &c.: 
W. Mather, Manchester. (2¢.)—-The materials to be 
bleached are passed through a solution of caustic soda until 
thoroughly saturated. They are then squeezed and passed into a 
continuous steaming chamber such as described in previous 
patents. The novelty of the invention consists in steaming the 
material after being saturated with the caustic soda soiution. 
(Void, patentee having neglected to file final specification, April 25, 
1881). 


1791. Machinery for Raising a Nap on Cloth: A. 
M. Clark, London. (Z. Gessner, Aue, Saxony). (1s. 4d. 85 Figs.} 
The object of the invention is to effect the driving of gig mills having 
cylinders wth teasel holders, rotary teasels or cards, by one main 
shaft, The way in which this is accomplished is explained and 
illustrated at great length. The “claims,” of which there are 
twenty-five, refer to details of construction and could not be 
enumerated in an abridgment. (April 26, 1881). 





1798. Steam Generators: B. Brazelle, St. Louis, 
U.S.A. [6d. 10 Figs.)—The general construction of the boiler 
will be understood from the illustration; the objects are to insure 
rapid and constant circulation to reduce the tendency to “ priming”’ 
and to produce drier steam than heretofore. A is a cylindrical shell 
with top and bottom plates aal!, B the furnace lined with firebrick, 
a* fire tubes through which the products of combustion pass to the 
uptake a'!. Flanged circular heads a* a’ divide the shell into an 
upper and lower water chamber, the upper part constituting the 
steam space, and the space between the heads a® and a’ forming 
a separate steam chamber, which communicates with the steam 
space A* by a central steam pipe a*. The heads a® a’ are con 
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nected by a series of water tubes a’, each surrounding the fire 
tubes a’, so that an annular water space is formed between each 
fire tube and its encircling water tube. A series of return water 
tube a'° connects the heads a*a’. A° is the pipe for supplying the 
steam, which pipe communicates by connexions A’ A* with the 
steam A* and chamber A’, In operation circulation is induced by the 
action of the heat upon the water in the annular spaces surrounding 
the fire tubes A*, the currents ascending through these spaces, and 
descending through the return water tubes a*. The steam gene- 
rated passes into the steam space A* and thence through tbe pipe 
a* into chamber A' in which it is out of contact with the water, 
and is further subjected to the superheating action of the return 
flues B*, (April 26, 1881). 


1812. Manufacture of Concrete: A. E. Carey, 
and E. Latham, Newhaven. (82. 11 Figs.)}—Consists in 
mixing the materials in the proper quantities first in a dry state, 
and subsequently adding water. Also in the machinery for effecting 
the mixture, and delivery of the finished concrete. This machinery 
is mainly composed of hopper measuring boxes capable of delivering 
the materials into a mixing pan,in which mixing arms revolve, 
The dry cement is added by an archimedean screw, and after it has 
been mixed with the ballast the whole is delivered through shoots 
to revolving cylinders where the water is added. (April 27, 
1881). 


1824. Tricycles, &c.; T. Banister and S. Lees, 
Rochdale,Lancashire. [2¢.]—Is for obtaining an accele- 
rated movement to the driving wheel without the use of chains 
and chain wheels. The movement is obtained by a reversed modi- 
fication of the “sun and planet” motion. (Void, patentee having 














Jailed to file final specification. April 27, 1881). 


1844. Apparatus for Filtering Chemical Solu- 
tionsand Drying the Resulting Precipitates: H. 
E. Newton, London. (D. Monnier, Paris). (64. 3 Figs.J)— 
The apparatus is chiefly for laboratory purposes, and is intended 
to replace the usual glass or earthenware filtering funnels. The 
invention consists in adapting to the filtering apparatus means for 
drying the precipitates ; this is accomplished by a meta! cone placed 
over a cylinder and connected by a tube which is heated bya 
Bunsen burner. (April 28, 1881). 


1868. Torpedoes, &c.: W. N, Hutchinson, Welles- 
bourne, Devonshire. [6d. 12 Figs.}—The charge iostead 
of being carried at the end of a separ is placed in the head of a 
long arrow projected with slow burning powder from atube. The 
arrow afteralighting on the water is driven forwards by com- 
pressed air or clockwork acting on propellers. A wheel is placed 
at the head of the arrow, so that it may guide its way under 
defending obstructions, and enable the arrow to be deflected and 
carried against the armour of a ship before explosion, (April 3", 
1881). 


1875. Machinery for Windingand Reeling Yarns 
or Thre &c.: G. Bernharat, Radcliffe, Lanc. 
(8d. 29 Figs.)—Kelates to hank and cop winding. The principal 
feature of the invention is the employment of two rotating drums 
for driving each bobbin. The axes of these drums are in the 
same horizontal or the same vertical plane, the latter arrange- 
ment being shown in the illustration. When the bobbins run on 
pegs or spindles these are hinged ut one end, so that the bobbin 
can be removed by swivelling the peg, but usually no pegs are 
employed, the bobbin z being held in the angle between the two 
drums byaroller d'. Secured to the beam a® isa bracket a3, for 
each head of the bobbin to rest in when in the position showa at 
the left hand of Fig. 2. The swifts are shown both in the running 
position and also raised for the discovery of a broken end. Five 











mo iifications of this machine are illustrated, differing principally 
in the mode of supporting the bobbin, one also being provided 
with detector mechanism. Secondly, the invention relates to a 
reel in which the pegs are hinged and can be placed in two posi- 
tions, in one of which the yarn is drawn off the bobbins (ring 
frame bobbins) endwise until the lower portion is reached, when 
the spindle is turned into the second position and the bobbins 
allowed to rotate on the pegs, the operation being the equivalent of 
“ gigging” in cop-reeling. During this process the spindle or the 
bobbin is driven by frictional contact of a rotating disc, the 
friction, however, not being sufficient alone to rotate the bobbin 
without some assistance from the drag of the thread, which is 
thus rendered very light. Thirdly, an improved form of shuttle 
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pirn is described in which the endwise motion is resisted by a 
stop piece on the shuttle peg which engages with a cavity within 
the pirn, (May 2, 1881). 


1877. Wheels of Locomotive Engines used in 
Mines: H. Lawrence, Durham. (2d.)—To prevent the 
possible explosion of gases by the emission of sparks caused by 
friction of the wheels on the rails; the wheels are, according to 
this invention, made with tyres of brass or other metal. (May 2, 

$81). 

1879. Balloon, &c.: W. N. Hutchinson, Welles- 
bourne, Devonshire. [8d 11 /igs.J—Consists essentially 
in the means employed for decreasing or increasing the bulk of 
the balloon for the purpose of changing the altitude without baving 
recourse to the usual method of allowing gas to escape, or throw- 
ing away ballast. (May 2, 1881). 


1881. India-Rubber Driving Belts, &c.: W. T. 
Henley, Plaistow, Essex. (4¢)—The belts are made of two 
bands of a mixture of india-rubber compound and sulphur, and have 
intermediate flexible galvanised or tinned steel wires placed between 
them. They are then passed through rollers. In addition to this 
two inner bands made of india-rubber and oxide of zinc or French 
chalk are used in order to prevent the action of the sulphur on 
the wire. (May 2, 1881). 


1882.* Clock for Postal Purposes: J. Nadal, 
London, ([2d.)—Comprises a timepiece and letter-box provided 
with means for indicating the weight of letters, the hours of collec- 
tion, the days of the week and month, and the rates of postage for 
different countries, (May 2, 1881). 


1883. Boots and Shoes, &c.: A. Greer, Beswick, 
Lancashire. {6¢. 5 Figs.)—Relates to “blucher” boots; the 
improvement consists in the formation of the *- bellows,” forming 
the back quarter in two parts, and in a strengthening piece con- 
nected on the outside of the quarter. (May 2, 1881). 


1884.* Labels for Horticultural Purposes: S. A’ 
Varley, Hatfield, Hertfordshire. (2¢)}—The name is 
written or princed on a slip of card, and is inserted in a flattened 
glaes tube fused at one end and sealed with sealing wax at the 
other. (May 2, 1881). 

1886.* Clothes Washer, &c.: A. Cooper, Clerken- 
well. (2d.)—Consists in the construction of an auxiliary 
chamber, through which the water must pass before being dis- 
charged from the apparatus, by which a better circulation of the 
water is said to be produced, and consequently a more effective 
action on the articles to be washed, (May 2, 1881). 


1887.* Smoothing Machines: G. W. von Naw- 
rocki, Berlin. (0. Lange and Kéhsel, Hanover), (2d.}—Kefers 
to mangles, smoothing or ironing tables, &c., and consists in the 
mode of moving a smoothing roller on the table by a screw with a 
right and left-handed motion. (May 2, 1881). 


1889.* Machinery for Removing Burrs and 
“Spiles” from Wool: F. Moore, Trowbridge, 
Wiltshire. (2¢)—A stationary casing encloses a rotating 
cylinder which has a series of spikes. The lower part of the 
casing is made of open mesh wire cloth to allow the burrs to pass 
through, and the upper part has a number of longitudinal openings 
in which are placed brushes. Below the casing there is alsoa 
comb, the teeth of which project through the perforated bottom. 
The wool is fed through an opening in the casing by feed roilers. 
The rotation of the drum sets upa centrifugal action which throws 
the wool outwards against the casing, and also drags it round 
through the comb and past the brushes, which opens the wool 
without breakirg it, and loosens the burrs or “ spiles.” (May 2, 1881). 


1892. Fishing Nets: H. and 8S. Boyce and §&. 
Calloway: Sandown, Isle of Wight. (4¢)—Consists 
substantially in forming the net with three sides and a bottom. 
(May 2, 1881), 


1894. Production of Combustible Gas, &c.: C. D. 
Abel, London. (£. Langen, Cologne, Germany). [6d. 3 Figs.} 
—The principal feature of this invention consists in the method of 
prodacing combustible gas by causing a part or all the carbonic 
oxide, generated by imperfect combustion of the fuel, and diluted 
with nitrogen to pass into a separate combustion chamber, by which 
means its combustion with a further supply of heated air produces 
heat for decomposing steam or other fluids into combustible gases 
that are added to the other gases in the producer to take the place 
of those withdrawn. The apparatus consists of a retort in which 
& maximum quantity of gas is produced by withdrawing (through 
side channels) the carbonic oxide and nitrogen, at the lower part 
of the retort, and causing them to enter into combustion with 
highly heated air in a combustion chamber surrounding the upper 
part, (May 2, 1881). 


1895.* Surgical Instruments for the Incision of 
Strictures, &c.: E. A. Brydges, Berlin. (M, V. Schiltz, 
Cologne, Germany). {(4d.]—The probe acts as a guide for operating 
the blade, and is fitted with a handle ring, and terminates in a 
short screw, to which a very small round button can be attached. 
(May 2, 1881). 

1897. Obtaining, Storing, and Utilising Gas for 
Lighting and other Purposes: W. A. Barlow, 
London, [6d. 4 figs.}—The illustrations show an electrolytic 
cell for decomposing water by the current of a dynamo machine, 
‘ wound with coarse and fine wire upon the same core or bobbin in 
order to obtain a current of intensityand quantity,” The electrodes 
ee are covered with hoods D E to keep the two gases apart, and to 
deliver them to their respective reservoirs. In his provisional 
specification, the inventor says, ‘‘ Given the apparatus as specified, 
the dynamo machine has to be driven from a motive power engine, 
& gas engine being selected. Upon the engine being started run- 
ning, the dynamo machine will be driven, the current passes into 
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the tank of water under treatment, and the gases evolved in large 
volumes and pass over to their receivers, a portion of which gases are 
then employed in the driving of the engine. If now the gases 
obtained are in excess of the quantity requisite for driving the 
engine there will be set up what I may call a ‘ perpetual motive 
cycle,’ affording, bowever, an available power over and above that 
employed, Perpetual motion is, however, out of the question; the 
whole depends upon (1) the generation of electricity as described ; 
(2) the electricity directed and operating to liberate from the 
e'ement water the gaseous forces for utilisation, the equation 


being completed by (3) the quantity of water supplied.” (May 2, 
1881). 


1899. Kneading Machine: D. C. otay and A 
Knox, Glasgow. [6¢. 6 Figs])—Two mixing frames are 
fitted on spindles and are caused by gearing to revolve one within 
the other. The frames carry stirring blades which mix, cut, and 
knead the dough contained in the vessel in which they revolve. 
(May 3, 1881). 


1900. Utilising Waste Heat of Kitchen Ranges, 
&c.: T. Jackson, Edinburgh, [6d. | fig.)—The hot and 
cold water pipes connected with the boiler of the range are situated 
within a shaft or pipe leading up to the cisterns, baths, &c. The 
lower end of the shaft is formed as a hood, and receives from the 
range the waste heat, so that the cold water pipes are by the 
current of heated air contained in the shaft prevented from being 
affected by frost. (May 3, 1881), 


1902. Tools for Cutting Tubes or Pipes, &c.: 
W.and J. Maiden, Hyde, Cheshire, and E. F. Cowley, 
Walsall, Staffordshire. [6¢ 4 Figs.}—The novelty con- 
sists in the use of a cam E having a flat / and cutting edges ¢ 


for removing the burr thrown up by the action of the cutter B, 
The cam E adjusts itself to suit the different diameters of pipes 
(May 3, 1881), 


1903, Fireplaces for Dwelling Houses: M. 
am,Manchester. [6¢. 6 Figs.}—the improved stoves 
are termed by the inventor “ Kaio-kapuos” stoves, and are made 
both hygiostic and non-hygiostic. The former are made with air 
chambers at the side into which the external air is drawn by flues. 
Gills or bafflers are placed in the chamber which compel the air to 
take a zig-zag course, and absorb the heat from the air chamber. 
The heated air can be allowed to pass directly into the room, or 
may be conveyed to other parts by flues. In the non-hygiostic 
stove there are no side flues, (May 3, 1881). 


1904. Machines for Ornamenting Wood, &c.: A. 
Martin, London. (64. 7 Figs.]}—1s for improvements on former 
Patent 2704 of 1873. The present invention consists in the arrange- 
ment of the table and frame of the machine, so that it is capable of 
treating wood of any length, and in a rectilinear, curvilinear, 
elliptic, or other direction. The pattern to be embossed on the 
wood is formed on the periphery of a roller, which is heated 
internally by gas burners. (May 3, 1881). 


1905.* Electro-Telegraphic Apparatus: J. H. 
Thompson, Shoeburyness, Essex. (2) — las reference 
to step-by-step electric telegraphs, the object being to enable the 
pointers to be rotated in either direction. The transmitter con- 
sists of a serrated wheel rotated in unison with the index, so that 
the teeth by the movement of the wheel in either direction make 
contacts which put the one pole of the battery to earth, and the 
other to line, or vice versd. (May 3, 1381). 


1906. Apparatus for Assorting and Branding 
Corks: J. Liston, Glasgow. (84. 14 Figs }—The essen 
tial feature of the improvement is in the combination of a rotating 
roller with a bevelled or rounded fixed surface ; both the roller and 
surface are inclined, so that there is a space which is narrow at 
the higher end, and sufficiently wide at the lower end to let the 
largest corks pass through. The roller rotates with its inner side 
upwards, and the corks are laid on at the upper end, so that by 
the motion of the rollers they are gradually moved down the 
incline until each cork reaches a point where the space is wide 
enough for it to pass through, when it is received in a receptacle 
below. (May 3, 1881). 


1907. Machinery for Setting up and Workin 
the Pressing Bars of Paper-Cutting Machines: H. 
J. Haddan, London. (F. A. Barthel, Leipzig). (8d. 11 Figs.)— 
Ibe mechanism consists of a shaft with driving discs and wheels, 
in connexion with a crank and connecting rod, which by means 
of acrank loop causes the pressing bar to move up or down as 
required; the object being to apply power to the pressing beam 
instead of moving it by hand as hitherto. (May 3, 1881), 


1908.* Vegetable and Fruit Paring Knives: W. 
P.. O’Reilly, Peckham, Surrey. (2¢)—The cutter is 
pivotted to two projecting lugs, so that the cutting edge is paralle 
to the axis of the shaft, the space between the cutter and the 
shaft being capable of adjustment to suit the thickness of peeling 
required, (May 3, 1881). 

1909.* Production of Magnesia: H. Wedekind, 
London. (H. Hanensehild). (24.}—Burnt or powdered carbonate 
of magnesia is treated with dilute sulphuric acid or soluble sul. 
phates of alkalies. The sulphate of calcium thus formed is 
rendered more soluble by the addition of common sa/t or sa!- 
ammoniac. May 3, 1881). 

1910. Machinery for Shaping, Drilling, Boring. 
and Facing Metals: H.E. Newton, London. (Z. /. 











D. Deboutteville, Paris), (8d. 10 Figs.}—Describes a machine by 
which the article to be operated upon when once planed on the 
bed can be drilled, bored, slotted, milled, planed, or surfaced, 
without removal from the machine. Fig. 1 shows a sectional 
elevation of the machine, and Figs. 2and 3a side and back view 
of the differential movement. A isa horizontal bench fixed to base- 
plate B, C' asaddle to which longitudinal motion is given, and D 











capable of rotary motion, and upon which is fixed the article to be 
worked, The slideC carries a tool-holder O and a spindle g, to 
which drill toolacan be secured. The manner in which motion 
is transmitted to these parts will be understood from the illustra- 
tion. The screw V carries a loose pulley, the belt of which passes 
over a pulley g? on the shaft G, which shaft is either actuated by 
the differential movement, or by the ratcheté'. (May 3, 1881). 


1916. Desulphurising,Ores: W. R. Lake, London. 
(FP. W, Wiesebrock, New York). (6d, 4 Figs.)—The invention con- 
sists in a process of desulphurising by dropping powdered ores 
into the oxidising flame of a blow-pipe injector, the flame carrying 
an excess of oxygen with the blast flame, whereby the air and ore 
are bighly heated. The supply of ore and the strength of the blast 
flame are regulated to carry the ore entirely through the retorts into 
receivers, where the heated ore is oxidised. The fumes resulting 
from the desulphurisation are conveyed into gatherers where they 
are condensed or collected. The apparatus for carrying out this 
process is described and shown, and its novel features of construc- 
tion claimed as forming part of the invention, (May 3, 1881). 


1917. Separators: B. J.B. Mills, London. (J. Stern- 
berg, Boulder, Colorado, U.S.A.) (6d. 4 Figs.}—The apparatus is 
intended for the treatment of grain after it has been previously 
treated by another separator which has taken out the lighter 
refuse, the object of the invention being the separation of heavy 
refuse, such as stones, pieces of wire, @c. The improvements 
consist (1) in the fan C revolving in chamber B, which communi- 
cates with an air shaft or trunk D, terminating in chamber E, and 





having a grain opening ¢; (2) in the arrangement of valves 
J J' J, for increasing or diminishing the size of the opening for 
regulating the aircurrent ; (3) in making thetrunk D with a pro 
jection H for diverting the descending current, and a deflector K 
for separating the currrent and directing it into the chamber: anid 
(4) the hopper G having gauges or valves g g' for regulating the 
supply of material to the machine. (May 3, 1881). 


1918. Manufacture of Carbon Conductors for 
Incandescent Electric Lamps: E. G. Brewer, Lon 
don. (7. A, Edison, Menio Park, U.S.A.) [(4d4.)—In Patents 4576 
and 5127 of 1879, 578 and 3765 of 1880, and 562 of 1881, are described 
various methods of manufacturing incandescing carbon conductors 
with the qualities of flexibility and high resistance. This inven- 
tion is to farnish a method by which such conductors can be made 
of graphite or plambago, graphotoidal silicon, boron, zirconium 
and the like. The material used is reduced to an impalpable 
powder and pressed into sheets in a die box. The density is 
varied according to the pressure employed, and the resistance 
regulated by the amount of pulverised carbon mingled with the 
* basic material.” When the materials have little or no cohesion they 
are made into a paste by a fluid having iu solution a hydro-carbon 
the menstruum being one that is readily evaporable, From sheets 
thus prepared the bridges are stamped, after they have been heated 
to incandescence in hydro-carbon vapour. (May 3, 1881). 


1919. Self-acting Lathes or Machines for Cut- 
ting Rifle Grooves in Rollers. &c.: G. W. von 
Nawrocki, Berlin. (Werkzeuy und Machinenfabrik, Oerlikon 
Zurich, Sutizerland), (8d 4 Figs.)}—The construction of the revers- 
ing gear, the mode of connecting the guide screw of the gear, the 
a:rangement of double too!l-holder, the disengaging gear for the 
cutting tools, and the combined parts forming a single, double, an! 
multiple ritle grooving machine, constitute the novel features 
claimed for this invention, The illustration shows a side eleva 


tion of the apparatus; the driving shaft is arranged transversely 

















to the lathe and has reversing gear so combined with spurwheels 
and wormwheel gear f A A that the slide rests move slowly 
forward and quickly back. Between the wormwheel / and 
the bevel wheel A is a sliding clutch é and lever &, which by means 
of a rod and adjustable stop n is connected to the slide rests E E!. 
The object of the invention is to cut rifle grooves of avy desired 
pitch and number in hard rollers, such as are used in roller mills, 
(May 3, 18881), 


1920. Harvesting Machines: B. Samuelson and 
W.G. Manwaring, Banbury, [84 8 Figs.|—The leading 
features of this invention are (1) dividing the platform into two 
parts, one containing the driving mechanism ard the other forming 
a hinged ps (2) using @ secondary platform slotted for the 
passage of travelling teeth, which become masked at the proper 
time to escape the grain whilst still continning their travelling 
motion; (3) combining with the “‘ Fiskin” knotting apparatus 
(Patent 4242 of 1877) two auxiliary hooks, one laying the string 
over the jaws of the knotter, and the other disengaging the loop 
from the jaw after the knot has been made; (4) moving the cutter 
for severing the string by the descent of the needle arm; (5) the 
method of operating the device for pressing or holding the string ; 
and (6) and (7) the general construction of the machine as a whole 
and employment of the toothed travelling platform. (May 3, 1881), 


1921. Apparatus for Reeling, Spinning, Doub- 


ling, and Twisting Silk, &o.: J. H. Johnson, London. 
(Z. Weber, Milan, italy). (6d, 9 Figs.|\—A compound reel is 





a second saddle, to which transverse motion is imparted ; p a table 





employed consisting of a series of reels mounted side by side, and 
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driven by friction, so that any one of the reels can be independently 
stopped. Each reel receives a thread of raw silk from one of a 
series of threading apparatus, which are arranged above a basin 
containing the cocoons in hot water. The threading apparatus 
is arranged so that in the event of a rupture the filament can be 
reconnected, and the reel can be thrown out of gear without 
interfering with the others. The invention also embraces a peculiar 
ce nstruction of spindle. (May 3, 1881). 


1922. Electric Lamp: J. B. Rogers, London. 
(64. 10 Figs.j—In lamps, according to this invention, the carbons 
are fitted to adjust themselves and to bring their points or ends 
into electrical contact, either by their own weight or by an applied 
weight, the ends bearing against an asbestos, talc, or other non- 
combustible stem. The two carbons A, B, are, in the particular 





form of lamp shown in the illustration, set at an angle in sockets CC, 
and permitted to slide until their points D E come into contact with 
strips of asbestos or tale F. “The sockets or tubular portion CC 
are in electrical circuit when the strip of metal G, which is articu- 
lated at H, rests across and in contact with the two carbons A, B.” 
(May 3, 1881). 


1923 Segasating Iron from Charcoal: D. Mc- 
Eachran, Greenock. (6d. 11 Figs.)}—The substance from 
which the iron is to be separated is caused to pass between the 
poles of magnets, which can be adjusted nearer to or further from 
each other. This method and the apparatus for carrying it out 
constitute the invention. (May 4, 1881). 


1925.* Apparatus for Cooling Milk, &c.: J. 
Askew, Hampstead, Middlesex. (2¢.})—A_ number of 
metal globes are joined together by tubes, and the whole put into 
the vessel containing the milk to be cooled. A current of water 
is caused to pass through the globes for the purpose of effecting 
the cooling. (May 4, 1881), 


1926. Combined Clinometer and Prismatic Com- 
s: F. Barker, London. [6¢. 5 Figs.)—A combined 
compass and clinometer, in which two discs or cards are mounted 
one above the other, and both facing in the same direction so as to 
be viewed at the same side of the case, the clinometer disc having 
a portion cut away to admit of the compass card being seen 
beneath it. (May 4, 1881), 


1927. Manufacture of Paving Flags and Tiles: 
H. Hill, Macclesfield, Cheshire. [id. 2 Figs.)- That 
which is claimed as constituting the invention is * the formation 
of flags or slabs composed of pieces of stone united by cement.” 
(May 4, 1881). 


1928. Materials and Appliances Composed 
partly of Vulcanised Caoutchouc: G. L. Scott, 
Manchester. (4d )—I\schietly applicable to packing for steam 
joints, &c, The invention consists in the manufacture of the 
materials composed of paper coated on one side or both sides with 
caoutchouc and subsequently vulcanised. (May 4, 1881). 


1930* Apparatus for Ventilating Railway Car- 
riages, &c.: F. H. F. Engel, Hamburg. (2. V. Che, 
Hamburg). (2d.)—A frame containing a number of pivotted plates 
or blinds is fitted into an opening at the side of the carriage, and 
outside the carriage is fixed a gutter which covers the opening. 
The ends of the gutter are left open, so that when the train is in 
motion a current of air passes through and draws out the foul air 
from the carriage. (May 4, 1881). 


1933. Machinery for Obtaining and Applying 
Motive Power: D. Woollatt, Burton-on-Trent. 
(6d. 4 Figs.}—This is practically an arrangement of turbine, the 
novelty consisting in the manner in which a series of blades are 
successively presented immediately in front of the stream of fluid. 
The apparatus is formed of a drum containing a number of blades, 
each of which has a hooked extension passing through the case of 
the drum ; these hooks engage with the surface of a movable ring 
or collar placed obliquely to the plane of rotation, and eccentric to 
the axle. When the drum rotates the blades are drawn out- 
wards until the hooks reach a porition on the oblique ring which 
liberates them, whereupon springs cause each of the blades in 
tuccession to be shot forward in front of the incoming stream of 
water. (May 4, 1881). 


1934. Mills for Grinding Grain, &c.: J. H. John- 
son, London. (W. Sect, Bokenheim, Germany). (4d]—The 
produce to be ground is contained in a hopper, and is fed by a 
feed roller to a second hopper divided into a number of compart- 
ments, which alternately discharge their contents respectively to 
the back and front, so that one-half of the produce is delivered on 
to the upper cylinders, and the other to the lower or middle 
cylinders. (May 4, 1881). 


1935.* Infants’ Feeding Bottles: J. Hickisson, 
Hackney.({2d.}—The mouth of the bottle is fitted with a funnel- 
shaped tube of glass, so that in the event of the cork or stopper of 
= bottle coming out, the contents will not be spilt. (May 4, 

881). 


1937. Apparatus for Bleaching: C. T. Jacoby 
and W. Jennings, Nottingham. [(d. 1 Fig.) The follow- 
ing is the method of working: 1. The goods after boiling in lime, 
soda, &c., are washed and placed in a bleaching kier and sub- 
jected toa vacuum. 2, They are then treated with chlorine liquor 
and then washed ; a vacuum is again produced and the goods sub- 
jected to acid liquor, after which they are again washed and 
scoured, (May 4, 1881). 


1938. Mainand Thrust Block Bearings of Pro- 
peller Shafts: M. H. Gerring and R. E. Rumsey, 
Farringdon, Berkshire. (2d.}— Water jackets are made 
around the bearings for the purpose of conveying away frictional 
heat, (May 4, 1881). 


1939. Breaking Down or Getting Coal, &c.: C. 
S. Smith and T. Moore, Shipley, Derby. [4¢.)—Con- 
sists (1) in introducing caustic lime into the bore holes, which 
after compressing and confining is brought into contact with water 
along the length of the charge, so as by the expansion of the lime 
and pressure of the steam generated, to produced sufficient fores 
for breaking down the mineral; (2) in the use of cartridges 
formed of compressed caustic lime; and (3) in the use of a per- 
forated tube for use with the cartridges. (May 4, 1881), 


1942. Electric Arc Lamps: J. Brockie, London. 
(6d, 10 Figs.)—According to this invention two magnets or sole- 





noids are placed in each lamp, one in the main and one in a shunt 
circuit, The second magnet releases, retards, or stops the feeding 
train, while the first magnet pulls the arc directly, and at the same 
time, by its motion, tightens or slackens the spring against which 
the second solenoid acts, so that when a strong current exists in 
the main circuit the first magnet, in addition to directly lengthen- 
ing the arc (as in the Serrin lamp), will tighten the said spring. 





By this arrangement the lamp becomes self regulating, and may 
be worked with currents of various powers without adjustment or 
regulation. When the solenoids are arranged as in the figure, and 
the main current from any cause becomes diminished, the solenoid 
A will reduce the tension of the feeding spring D, and thus com- 
pensate for the simultaneous weakening of the influence of the 
shunt magnet B, while at the same time it brings the lower carbon 
a little nearer the upper one, reducing the length of the arc and 
adjusting the feeding gear to the decreased strength of current. 
The core of the solenoid A is of iron in the upper half only, and is 
pulled downwards against aspring not shown. The shunt solenoid 
B actuates a brake K upon the upper holder H. The lever of this 
brake plays between two stops S' S#, the lower of which forms an 
abutment which allows the lower solenoid core as it moves up and 
down to diminish or increase the tension of the feeding spring D. 
The descent of the carbon is retarded by a dash-pot or a train of 
wheels. The specification illustrates the invention as applied to 
lamps with various forms of regulating gear and with more than one 
set of carbons. (May 4, 1881). 


1943. Electric Lighting: E.G. Brewer, London. 
(T. A. Edison, Menlo Park, U.S.A.) [4d. 1 Fig}]—When a number 
of incandescence lamps are fed by currents from a main kept at a 
constant potential, and one lamp is taken as a standard, as in the 
Edison system, lamps may be constructed to give a smaller light 
of any desired amount by diminishing their radiating surfaces and 
increasing their resistances in definite proportions. Thus sup- 











posing a lamp giving under the normal potential in the system 
sixteen candle power be taken as a standard, then if another 
lamp with half its radiating surface and twice its resistance be 
substituted for it, a light of eight candle power will be obtained; 
one-fourth the surface and four times the resistance would give 
four candle power, and soon, In the drawing 1, 2 are the main 
conductors with lamps 4, 8, 16 set upon the multiple arcs 3, 4, 5. 
(May 4, 1881). 


1947. Liquor Frames, &c.: W. Sherwood, Bir- 
mingham. (2¢.J]—An oblong frame consisting of a top plate 
and base plate encloses a second frame which is pivotted to it. 
The bottles are contained in this second frame, and can be removed 
when the two frames are at right angles, (May 4, 1881), 


1948.* Machinery for the Manufacture of Direc- 
tion Labels: A. Gorse, Birmingham. (2d.)—A long 
strip of paper cloth is fed from a reel to a piercing tool which 
punches a pole near the end, whilst a washer slides from a tube, 
and is attached by gum. An eylet tool attaches an eylet,and a 
cutter cuts off the corners of the eyeletted end, and severs the 
finished label from the strip. (May 4, 1881), 


1949.* Knitting Machines: E. M. Brydges, Berlin. 
(EB. G. Wege, Apoida, Germany), (2d.)—Instead of pressing down the 
hooks of the needles by the usual presser, covering needles are 
employed, and are so formed that the points are so guided in an 
angular channel in the upper surface of the hooked needles, (May 
4, 1881). 


1950. Electrophonic or Telephonic Apparatus: 
W. R. Lake, London. (L. Maiche, Paris). (6d. 8 Figs.j— 
The invention is based upon the application to microphonic appa- 
ratus of a separate vibrating plate for each contact piece. By this 
means there is obtained at the same time an extensive vibrating 
surface, which is advantageous for the transmission of loud sounds, 
and a number of small distinct areas which are well adapted for 
the reception of low tones. All the contact pieces act together 
and are connected either parallel or in series, The necessary 
surface is obtained either by a number of distinct vibrating sur- 
faces or by a single plate rendered immovable in places by being 
pressed between two fixed plates provided with corresponding 
apertures. The contact pieces are. by preference spheres coated 





being interposed between the vibrating plate and the contact 
piece, To prevent overheating with powerful currents a special 
form of induction coil is used. core is wound with two 
primary coils in opposite directons, one being always in com- 
munication with the poles of the battery whilst both the battery 
and the contact pieces are placed iu the circuit of the other, 

















the total resistance of each circuit being practically the same 

As one circuit serves as a shunt to the other, and as the resist- 

ance of one is constantly varying, it follows that the two cur- 

rents will continually fluctuate and produce a differential effect 

upon the magnetic core of the instrument. The illustration shows 

—" with five vibrating plates and contact pieces. (May 
» 


1951. Sewing Machines: M. C. Denne, East- 
bourne, and T. J. Denne, Red Hill. (6d. 1 Fig.j— 
Relates to a machine for making a running stitch for producing 
what is called “ gauging,” or a series of rows of stitching or 
running parallel to each other. ‘Ihe fabric is passed between a 
pair of grooved rollers like coarse crimping rollers, and is forced 
in plaits on to the points of long needles fixed so to receive it as it 
is delivered. The rollers have grooves or nicks running round 
them at intervals, in which grooves the points of the needles lie. 
After the piece has been plaited it is removed on the needles, 
which are then threaded and drawn through followed by the 
— as the cloth is extended to its former length. (May 4, 
). 


1952. Feeding Bottles: J. Thomas, Brixton. 
(6d, 2 Figs.}—There is a groove in the side of the bottle neck for 
the insertion of the flexible tube between a solid stopper and the 
neck, (May 5, 1881). 


1956. Respiratory Apparatus for Use under 
Water: w. R. Lake, London. (4. Xhotinsky, Paris), 
(6d. 2 Figs.}—The diver carries an apparatus which comprises a 
supply of oxygen and a material capable of absorbing carbonic 
acid. The man breathes the same air over and over again, the 
carbonic acid being extracted from it at each exhalation, and the 
loss being made good by oxygen from the reservoir, (May 5, 
1881). 


1958. Centrifugal Machines: C. D. Abel, Lon- 
don. (£. Langen, Cologne, Germaay). (6d. 6 Figs.j}—The essential 
features of novelty consist (1) in an elastic packing ring placed in 
a circular groove in the cover, and pressed by centrifugal force 
against the side of the drum bya loose weight contained in the 
groove. (2) The arrangement by which the clarifying liquor can 
enter at the axis of the drum and flow through channels C into 
annular space D. (3) The use of movable mould boxes P for the 














t 
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purpose of separating solids from liquids; when these boxes are 
used the covers to the centrifugal drum are dispensed with. M is 
a distributing ring perforated as shown, and having a circular rib 
N, which is designed to break the force of the liquid, so that the 
space between the rib and the outer wall of the ring is first filled, 
and the liquid then issues with decreased velocity through the 
circular holes or slits O. (May 5, 1881). 


1960,.* Metallic Uppers for Boots andShoes: H. 
J. Haddan, London. (C. J. Tisserand, St. Diz, France). [24.} 
—The uppers of clogs and sabots are to be made of sheet metal 
lined with felt. (May 5, 1881), 


1963. Pencil Cases: G. W. von Nawrocki, Berlin. 
(J. Faber, Nuremberg, Bavaria). [6d. 10 Figs.)}—The lead or 
crayon is contained within an inner tube and is retained by being 
passed through a washer which is tilted by a spring to give ita 
grip on the crayon. The arrangement somewhat resembles the 
means employed to retain the carbon holder of a Brush electric 
lamp. (May 5, 1881), 

1965.* Vent Peg: A. Whicker, Birmingham. [2.] 
—A hollow peg is driven into the barrel and communicates with 
the outer air by an aperture at its side, which opens into a circum- 
ferential groove. A rubber ring lies in this groove and closes the 
aperture, except when forced aside by the thumb and finger 
(May 5, 1881). 


1966.* Water Meters, &c.: W. Jones, Manchester. 
(2d ]—Describes a cylinder provided with one or two pistons and 
a slide valve actuated by tappets and other arrangements, but in 
the absence of drawings the precise arrangement cannot be under- 
stood. (May 5, 1881). 

1968. Electric Light Apparatus: W. R. Lake, 
London. (¥. Bouliguine, Paris). (6d. 4 Figs.—The lamp has 
six pairsof carbons, the arc being formed in the first instance 
between any pair, and after burning there for @ time moving to 
another pair, and so on. Referring to the drawings the current tra- 
verses the coils of the electro-magnet d, and then goes by the spind’e 
B to the carbon-holders E, of which there is one at the end of each 
of the six arms of the wheel K, After crossing the arc it proceeds 
to one of the fixed carbon-holders F, and away to the lead. At the 
commencement the spring p rotates the spindle B and brings each 
of the carbons / into contact with one of the carbons m. On the 
passage of the current the electro-magnet tends to cause the arma- 


with metal except at the points of contact, a small elastic cushion | ture to place its axial line parallel to the axial line of the magnet 
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thus rotating the spindle and moving the carbons out of contact. 
The are will be established between one pair, and as they burn 
they will gradually approach each other until those of another 




















pair touch, when the are will leave the first pair and be estab- 
lished between the second pair and so on. It is stated“ that the last 
pair of carbons will burn for twice as long a time as the preceding 
ones, as it will be the longest; thus the consumption or wear of the 
pairs of carbons will be almost loxodromic.”” (May 5, 1881). 


1972. Apparatus used in Combination with 
Acoustic Instruments: F. Wirth, Frankfort-on- 
the-Main. (4. Aettig, Saarbriicken, Germany;, (64, 6 Figs.}— 
fveters to Patent 1014 of 1880, and is for appliances for holding 
instruments to the ears of deaf people. (May 6, 1881). 


1973. Presses or Apparatus for Stamping or 
Perforating Papers, &c.: H.C. Gover, Hampstead. 





(6d. 4 Figs.) -‘lhe clamp is carried at each side on two arms or 
levers, 80 arranged that they always keep it horizontal while they 
carry it from the inking pad to the paper and vice versd. (May 6, 
1881). 


1974. Chambers for Condensing Fumes from 
Roasting Arsenical and Sulphurous Pyrites: H. 
N. Lay, Rumleigh, and H. Bulford, Calstock. [éd. 
6 Figs,;—The claims are: (1) forming flues in the wails of the said 
chambers, the flues being so arranged that currents of air may 
pass through them for the purpose of removing the heat absorbed 
by the walls from the fumes ; (2) forming the roof of the chambers 
ot iron; (3) bracing the outer walls by rods passing through the 
air flues in the transverse walls. (May 6, 1881), 


1976. Stoves and Fireplaces: J. Carrick, Glas-| 
gow. [6d. 8 “igs.}—Relates to the use in cumbination for | 
heating purposes of a portable basket or grate, and a glazed | 
chamber enclosing the same and p:ovided with a cone-mouthed or 
equivalently formed chimney, the arrangement being such that 
the fuel does not come in contact with any of the walls of the said 
chamber, The gas or other source of illumination in the room is 
placed under a canopy connected by a flue to the said chimney, 
(Alay 6, 1831). 


1979. Fur Garments: W. H. Beck, London. (/. 
Jungmann, Paris). (6d. 4 F#igs.)—\ls a combinauon of collar, boa, 
and muff with pockets, &c. (May 6, 1881). 


1984. Instruments for Cutting Open Tin Cases: 
H, Knight, Ryde, 1.W. [td 42 figs.)—the improved knife 
has among cther things a grooved wheel guide and a grooved 
guide at the fulcrum of the lever and a side guide. Numerous 
modifications are illustrated. (May 7, 1881). 


1989. Fastenings for Albums, Scrapbooks, &c. : 
S. Pasen, Offenbach-on-the-Main. |(d. 8 /iys.}—The 
knob or stud of the clasp fastening is made hollow and fitted with 
a locking device. (May 7, 1881). 


2004. Treatment of Sewage for Producing 
Solid Matter therefrom: H. Collet, Paris. (6d. 2 Figs.) 
—Consists in entrapping in a gelatinous precipitate the solid 
matters suspended in the liquid and in causing the magma so pro- 
duced to mse as ascum by a rapid liveration of gas. This is 
attained by the use of a special substance prepared from pyrites 
and termed * vitriolic powders.” The separated liquid is neutra- 
lised to produce a phosphate-ammonico-magnesian precipitate. 
1n place of the vitriolic powder there may be empluyed an alkaline 
silicate with iron or zinc su)phate and sulphuric acid, ur fluorides 
of silicon or boron, or hycro-fluosilicic acid aided by substances 
containing tannin, (May 9, 1981). 


2010. Warming Apparatus: H. J. Haddan, Lon- 
don. (A. H. Godefroy, Versailles). (2d.}—The application of an 
uir pipe passing from the hearth to the interior of the chimney 
and provided with a valve or other regulatiog device, constitutes 
the invention. (May 9, 1881). 


2023. Regulator Gas Burners: H. Zwanziger, 
Vienna. (J. Janky and J. and C. Rimanoczy). (4d. 5 Figs.) 
—Consists essentially of a piece of Bengal cane prepared and 
hardened and inserted into shells or cases upon which the burner 
or burner tip is screwed. The flame is said to be regulated in 
consequence of the gas being opposed by from 200 to 30) capillary 
channels, through which the current must pass before reaching the 
nipple. (May 9, 1881). 


2065. Pianofortes: G. W.von Nawrocki, Berlin 
(G. Neuhaus, Kalkar, Germany). (6d, 2 Figs.}—The keyboard, 
instead of being in a straight line as usual, is made in the form of 
a concave arc with radial keys converging towards the performer, 
who, it is stated, can by this arrangement have a greater command 
of the keys. (May 12, 1881). 


2075. Power Hammers, &c.: J. Patterson, Lon- 














don. (6d. 8 Figs.}—Has reference to the springs and flexible 
connexions used in power hammers, the object being to dispense | 
withthe ordinary built-up or plate springs which are liable to 
derangement through the alternate tension and compression to | 
which they are subjected. The illustration shows the invention 
applied toan ore stamper. A is a rigid arc, the terminations 
being forked and hooked outwards so as to receive the trunnions 
6 bof two shells or cases B B, which contain spiral or volute 
springs. These springs give the necessary resilience to the 
hammer through the action of the connexions D D, which cause 











the springs to be compressed when the hammer meets with 
resistance, (May 12, 1881). 


2080. Apparatus for Making Oxygen and 
Hydrogen, &c.; A. M. Clark, London. (J. A. Hélouis, 
Paris). [ls. 2@. 6 Figs.)—Is for apparatus for producing the oxy- 
hydrogen light, This invention is stated to be especially econo- 
mical in use on account of the reduction of cost by the utilisation 
of the whole of the bye products. The two gases, oxygen and 
hydrogen, are produced simultaneously in the same furnace in 
retorts which are identical in form and working, One example of 
the apparatus is shown in the illustration ; there are two retorts A for 
making oxygen, and a retort B for hydrogen, Each retort com- 
municates with a pipe m and thence to a steam pipe T. O O! are 
flues for carrying the gaseous combustion to the shaft; F is the 












































furnace chamber. The process of making oxygen is based on the 
property possessed by silicic acid (sand) of displacing from their 
combinations, under the influence of heat, the most powerful 
acids, A mixture consisting of 660 parts of plaster and 340 parts 
of river sand is introduced into retort A, and raised to a dull red 
heat, and a current of superheated steam injected. The reaction 
causes the formation of silicate of lime, and a mixture of oxygen 
and sulphurous acid is disengaged. The gases are led by discharge 
pipe C, through a worm R, to a vessel D, containing caustic soda 
solution, which absorbs the salphurous acid and forms sulphites 
of soda, The free oxygen traverses the washer H, containing milk 
of lime, which retains any sulphurous acid carried over with the 
oxygen, and thence passes to a gas holder. (May 12, 1881). 


2113. Manufacture of Soda: E. Solvay, Brussels 
[44.}—Relates to improvements on former Patents 3131 of 1863 
1515 of 1872, 999 of 1876, 1904 of 1876, 2143 of 1876. and 2387 of 
1879. The present invention consists in making ammonia soda by 
the process of violently agitating the bicarbonate of soda in the 
decomposing apparatus, and in the apparatus for effecting the azita- 
tion, which comprises a series of tubes placed one ahove the 
other, end externally heated and provided internally with rotary 
arms for effecting the necessary agitation and reducing the 
bicarbonate of soda to a powder. (May 14, 1881). 


2115. Instrument for Curling, Waving, and 
Frizzing Hair: J. Careless, Birmingham. [(d 7 Fiys.) 
—Consists essentially of three light bars or strips of metal jointed 
together at one end. so as to be capable of opening out from, or 
being brought parallel toone another. (May 14, 1881). 


2198. Electric Lamps: C. D. Abel, London. (JW. 
Tschikoleff and H. Kleiber, St. Petersburg), (6d. 6 Figs}—The 
striking of the arc and the continuous adjustment of the carbons 
is effected by two small electric motors combined with the usual 
mechanism of a lamp. These moturs oppose each other, one tend- 
ing to increase and the other to decrease the arc, the former being 
placed in the main circuit, and the latter in a shunt circuit between 
the Jamp terminals, following the differential principle which is 
well understood, The motor whichtransmits the main current is 
wound with coarse wire, while that on the shunt circuit is wrapped 


























with fine wire to reduce the amount of current that leaks past it, 
and also to enable sufficient convolutions of wire to be used in a 
reasonable space to give it power to operate the lamp mechanism, 


two small Siemens electro-motors, each having two fleld magnets 
with extended pole pieces surrounding its armature. Both arma- 
tures are fixed on the same spindle on either side of a worm e, 
which, through intermediate wheels raises and lowers the rack 
W attached to the carbon-holder. The leading wire 6, as shown in 
Fig. 1, is divided into three branches, the first of which traverses 
the fleld magnet coils, and the second the armature coils of E, 
both meeting at P and going through the carbons and across the 
arc to the otherlampterminal H. The third branch leads in suc- 
cession through the armature and magnet coils of E' to the same 
terminal H, the connexions being so made that the two armatures 
tend to rotate in opposite directions. When direct currents are 
employed one motor need only be used with the high and low 
resistance coils wound side by side on its fleld bobbins. (May 19 
1881). 


3593. Manufacture of Pottery: H. J. Haddan, 
London, (6. Ligowsky, Cincinnati, U.S.A.) (6d. 5 Figs.)—Com- 
prises (1) a process of removing the superfluous material from 
moulds charged with semifluid called “slip,” and consists in 
exhausting it by means of a vacuum; and (2) the devices by which 
this process is carried out. (August 18, 1881). 


3707. Water-Closet Apparatus, &c.: W. R. 
Lake, London. (Aartford Sanitary Plumbing Company, Con- 
necticut, U.S.A.) (6d. 6 Figs.}—Is to prevent escape of sewer gas, 
and to insure a proper supply of water. A is the pan, B outlet 
pipe closed by water valve C, which is raised by handle D, E is 
the soil pipe connexion, and F a self-closing valve for preventing 





the return of sewer gas. The supply of water flows through a 
channel A, when a valve is raised, and is distributed in the pan by 
guard i, The valve c has a channel & extending upward and 
opening above the water line, so that should the water rise above 
the water line the channel R will act as an overflow pipe, and allow 
the surplus water to pass. A second part of the invention relates 
to the manufacture of the pan, by blowing the giass of which it is 
formed into a mould. (August 25, 1881). 


3775. Self Levelling Berths: T.C. Dunn. Boston, 
US.a. (W. Miller, Boston, USA) [6d. 6 Figs.)—Consists 
mainly in a bail or bent bar to which the ends of the berth are 
pivotted. The bar itself being also pivotted to a bracket over the 
centre of the berth, soas to havea universal movement, A spring 
partially checks the vertical oscillations of the bar, the ends of 
which bar are provided with guides for the purpose of preventing 
lateral oscillations. (August 30, 1881), 


3777. Hand Pieces for Dental Engines, &c: 5. 
Pitt, Sutton, Surrey. {6d 5 Fi ys.j—Refers to the dental 
engines driven by a flexible shaft from a motive power, the 
invention having for its objects the prevention of unsteady move 
ment or “ wobbiing,” the improvement of the tool locking device, 
and the shanks of the operating tools. (August 30, 1881) 


3867. Penholders and Pens: J.G Hester, Wash- 
ington,US.A. (6d. 11 figs.)—the nib is retained within the 
end of a holiow holder by means of a wedge or block, which ‘s 
jointed to a wire passing entirely through the holder, and term 
nating ina button or knob. When required to remove the nib 
this knob is pushed and the wedge or block forced out of the oppo- 
site end of the holder, (September 6, 18381). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offices of ENGINEERING, 35 and sé 
Bedford-street, Strand. 








Pusiic WORKS IN QUEENSLAND. —The official estimates 
submitted to the Queensland Legislature include a new 
dredge, to be used on the Mary River, a new lighthouse 
at Cape Tribulation, wharfs and buildings at Port Alma, a 
jetty at Port Curtis, 20,0001. for a jetty at Townsville, 
14,0001. for a tramway at Brisbane Terminus and Petrie’s 
Bight, and 80,0001. for Brisbane Water Works. 

Socrery or ENGINEERS.—At a meeting of the Society 
of Engineers held on Monday evening, December 5, in the 
Society’s hall, Victoria-street, Westminster, Mr. Charle 
Horsley, President, in the chair, a paper was read by Mr. 
W. Barns Kinsey, ‘‘On Arrangement, Construction, and 
Machinery of Breweries.’’ The author first stated the 
general principles which should govern the arrangement 
of the buildings and machinery ; he then treated the subject 
of wells and water. A simple way of preventing con- 
tamination was to bore from the surface of the ground, 
lining the boring with cast-iron pipes, and suspending the 
pump within the boring, wells of considerable depth 
having been constructed in this manner. He next described 
the machinery used in brewing, which he divided into six 
sections, namely, pumping, grinding, mashing, boiling, 
cooling, and fermenting and cleansing, stating that the 
simplest arrangement was by gravitation, the cold water or 
‘liquor’ being pumped to the top of the building into a 
vessel called a cold liquor back, thence it flowed to the hot 
liquor back to be heated, thence to the mash-tun to be 
mashed with the malt, from which the wort was run off 
through a perforated false bottom to the copper to be 
boiled with the hops, which were afterwards strained trom 
it in the hop-back, and run on to the coolers and refri- 
gerator to be cooled to the required temperature for 
fermentation. This, the most important process, was 
carried out in fermenting tuns, and the beer was either 
skimmed or cleansed. ‘The use of attemperators, cleans- 
ing, and union casks, together with yeast presses, elevators 
and lifts, cask- washing apparatus, &c., were duly descrilid 
and illustrated by models and diagrams. Lastly, the 
engines and boilers should be of ample power and of the 
simplest construction, the Lancashire double-flued boiler 





Figs, 2 and 3 are two elevations of the mechanism, E and E! are 





being most suitable for brewery work. 
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By CApTaIn ALLAN 
ublished at the 
Roorkee, 


Roorkee Hydraulic Experiments. 
CUNNINGHAM, R.E. Printed and 
Thomason College Press. In Three Volumes. 


1. 

Tas large and important work, giving full detail 
of one of the most extensive series of hydraulic 
experiments made in recent times, consists of three 
volumes; the first of text, consisting of nearly 
400 pages, mostly in rather small type ; the second 
of about 200 pages of tables, mostly in small type, 
the latter part of which consists of abstracts from 
the preceding 150 pages; the third of fifty-two 
plates illustrating the subject. 

The experiments, conducted on a large scale under 
the auspices of the Indian Government, had for 
their main object, to obtain further and more pre- 
cise information on hydraulics that would be of use 
to engineers and others connected with the large 
canals of India; the specific primary objects being : 

I. The discovery of a good method of discharge 
measurement, 

If. Testing the applicability of known mean- 
velocity formule. 

Ill. The discovery of a good approximation to 
mean velocity. 

The whole of this to be applicable to large bodies 
of waterin distinction to the results of the French 
hydraulic engineers obtained from experiment on 
small branch channels, such as the Bief de Bourgogne. 
The experiments on the flow of water were made 
on the Ganges Canal and its branches between 
December, 1874, and March, 1879, in which period 
there were some intermissions, at the comparatively 
low expenditure of 5400/. ‘The main results and 
deductions gained were the following: 

1. Loaded tube rods give a rapid and sufficiently 
close approximation to mean velocity past a vertical. 
They are so convenient that they should super- 
sede all other instruments for the purpose, in depths 
not exceeding 15 ft. 

2. With good arrangements, discharge measure- 
ments obtained under similar conditions by the sys- 
tem advocated, may be expected not to differ more 
than three per cent, 

3. None of the known mean-velocity formule 
appear to be of really general applicability. Kut- 
ter's appears to be the most general. ‘The approxi- 
mation likely to be given by it falls far short of 
that given by direct discharge measurement. 

4. Central mean-velocity measurement appears to 
be the best means of rapid approximation to mean 
sectional velocity ; but the reduction must at pre- 
sent be effected by a coetlicient to be found by 
previous special experiment at each site. 

Among the minor or secondary results, the fol- 
lowing are a few of the more interesting : 

5. The motion of water in large open channels is 
essentially unsteady. Even in long straight fairly 
uniform reaches, the velocity at any point is 
extremely variable from instant to instant, and the 
stream lines interlace freely in all directions, 

6. The water surface is not sensibly convex across 
the channel. 

7. The average velocity surface is, as a rule, 
convex throughout. 

8. ‘he maximum velocity past any vertical is, as 
a rule, below the surface ; the depression increases 
from the centre towards the banks in a rectangular 
channel. The depression is not much affected, if at 
all, by wind. 

9. Loaded rods nearly grazing the bed move 
slower than the mean velocity past them ; so that to 
measure mean velocity past a _ vertical, their 
immersed length should be decidedly less than the 
full depth, 

10. The mean velocity ata given site depends 
more on the surface gradient (which is determined 
by the state of control above and below the site), 
than on the mere depth of water at the site, 

ll. A discharge table for a given site must hence 
be necessarily one of at least double entry, showing 
the discharge as depending on both surface gradient 
and gauge reading. 

A general review of the whole results obtained is 
thus verbally expressed by the author himself. 

‘The general result of this work may perhaps 
be considered in some way disappointing, in that 
there are no brilliant results, no simple laws of 
fluid motion discovered, not even anew formula 
proposed for mean velocity; the complexity of 
fluid motion becoming indeed the more apparent, 
the more the conditions of experiment are varied. 








Nevertheless, the author submits that on the whole 
the practical objects proposed have been attained, 
and that taking this together with the great 
scientific interest of the other results, the great out- 
lay on this work has been usefully incurred.” 

This review certainly errs on the side of 
modesty ; the expenditure on such a large series of 
experiments over so long a time and at sucha place 
appears small; the discovery of new simple laws 
could not for a moment be expected by any one very 
conversant with hydraulics; the pursuit of a 
chimera in the form of an entirely new formula, as 
that of Gordon, could be nothing more than a 
disappointment to those pursuing it; the main 
practical results have been obtained, and these are 
exactly such as might have been legitimately 
expected by many hydraulic engineers. Their 
importance, however, should not be underrated. 
Apart from a perhaps excessive confidence in 
tube-rod measurement of mean vertical velocity, 
due rather to relative performances than absolute 
precision, the conclusions drawn from the experi- 
ments, affecting vital matters in hydraulics on a 
large scale, are of high interest to scientific men, to 
all professional men whose duty it is to be well 
informed on such subjects, and to the general 
public that are inevitably affected directly or 
indirectly by all scientific results. 

Although a very few, with unusual opportunities 
of observation joined to unsparing labour, might 
have foretold the results in broad terms; although 
the columns of ENGINEERING have for several years 
past advocated such principles as are now proved 
to be substantially correct on a large scale—the 
mass of professional and scientific men have long 
remained undecided on the most important points. 
The sweeping condemnation of all calculated 
mean velocity formule, with the exception of that 
of Herr Kutter, is now fully borne out by experi- 
meut; and as to the correctness of the Kutter 
coeflicients, the following is the verbatim statement : 

‘* Kutter’s coefficient is one of pretty general 
applicability ; when the surface slope measurement 
is a good average, that coefficient will give results, 
whose error will probably seldom exceed 74 per 
cent. in large canals.” 

There can now be little further hesitation on 
these points except among those that will not read, 
or those who, seeing, will not perceive; no longer 
will the old hydraulic tables be used, and the world 
is relieved from a sea of error. The value of such 
knowledge cannot be over-estimated. The other 
valuable result gained is the knowledge that the 
depression of the locus of maximum velocity past 
apy vertical is not much affected, if at all, by 
the wind. This will open the way for the future of 
experiment and observation, and place velocity 
observation on a firm basis, a matter of very high 
importance. 

While thus giving a cursory notice of the book 
treating of these experiments and their results, we 
postpone the detailed examination of the experiments 
themselves to future numbers of this paper, as their 
importance carries them beyond the limits usually 
assigned to literary notices, and into the wider 
subject of hydraulics generally. The pains-taking 
labour involved in the experiments, the difficulties 
to be surmounted, the ability shown, and the exces- 
sive elaboration of detail in these volumes, com- 
bine to place Captain Allan Cunningham in the 
first rank of hydraulic engineers of the present age, 
and to rescue Englishmen from the charge of being 
behind Continental scientific men in such matters. 





Ingenieur Kalender for 
Julius Springer. 

This engineer’s pocket almanack, which we.briefly 
noticed last year, has again come to hand, revised, 
altered, improved and brought up to date. It is 
truly astonishing where these numerous engineers’ 
pocket-books find a market in Germany, still their 
number increases every year, and the old-established 
books would soon find themselves behind if their 
contents were not carefully revised for each new 
edition. In this respect they form a striking con- 
trast to our own technical pocket-books, 

In Mr. Fehland’s calendar for 1882, several 
chapters, particularly those on iron and steel-making, 
have been completely rewritten. The Thomas. Gil- 
christ process is treated upon, and the Bessemer and 
Siemens-Martin processes have been brought up to 
date ; it almost appears that the author has taken 
advantage of the meeting of the Iron and Steel Insti- 
tute meeting at Diisseldorf last year to embody the 


Fehland’s 1882. Berlin: 








latest information in his handy and useful pocket 
almanack. Other chapters on mechanical construc- 
tion have been corrected and improved, a railway 
map of Central Europe will also be welcomed by 
many, and a variety of information on postal, tele- 
graph, and other matters of general interest, readily 
explains the fact that most German engineers always 
carry one or the other of these engineers’ pocket 
calendars about with them, 
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THE ELECTRICAL TRANSMISSION OF 
POWER. 

In our last number, we described the method 
devised by M. Marcel Deprez for the electrical 
transmission of power to a distance. His re- 
markable success in dealing with this important 
problem is due, in great measure, to his thorough 
mastery of the theory of electrical work. We 
shall endeavour briefly to give his views of this 
subject as we find them in a paper recently com- 
municated by him to La Lumiére Electrique. 

When a battery is used to effect chemical decom- 
position, work is done both in the electrolytic cells 
and in the battery itself, the latter being reckoned 
positive work, and the former negative. The abso- 
lute amount of work done, however, does not vary 
from point to point, but remains constant throughout 
the circuit, as was shown by Faraday, and embo- 
died by him in his celebrated laws of electrolysis. 
If we couple together N cells, say, of Grove’s gas 
battery, and place n voltameters in the same cir- 
cuit, the latter will set up an electromotive force 
opposite in direction to that of the battery. If E 
be the electromotive force of one cell, N E will be 
the electromotive force due to the battery, and n E 
Their ratio is” 

NE 


Since the chemical action is the same in every 


that due to the voltameter. or 





nr 

Yr 
part of the circuit, it follows that the quantity of 
gas which disappears in each battery cell will be 
precisely equal to that evolved in each volta- 
meter. If V be the volume consumed in unit 
time, the battery will absorb N V, and the volta- 
meter will give out x V volumes. The ratio is 
nV ao * 

NV N’ 
of the negative to the positive work, and at the 
same time for the ratio of the electromotive forces. 


a numerical expression for the ratio 


When x=), the positive and negative electro- 


motive forces neutralise each other, and conse- 
quently no work can be done. We also see that 
according as N increases the number fof units of 
work produced diminishes. A certain portion of 
the current is also converted into heat, owing to the 
resistance of the circuit ; and itis in this new form 
that we must look for the balance of the energy 
which is developed by the battery and does not 
appear as useful work. 

The distance which separates the two parts of the 
circuit must not be neglected. Its effect may be 
calculated and even eliminated. M. Deprez has 
found that the chemical work done in the battery, 
and the chemical work produced by the current at 
any point of the circuit, are independent of the 
intervening distance when the respective positive 
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and negative electromotive forces vary_directly as 
the square root of this distance. 
The heat developed by the passage of a current | 
is given by Joule’s formula Q=I? R, where I| 
denotes the strength of the current and R the re-| 
sistance of the circuit. M. Deprez deduces this| 
formula directly from Faraday’s law and from the | 
principle of the conservation of energy. In any 
circuit in which the current is used solely in pro-| 
ducing heat, the number of thermal units given 
out will be proportional to the quantity of zinc 
that runs down in the battery. The heat is merely 
the re-appearance under another form of the work 
due to chemical affinity. It may be experimentally 
shown that the quantity of zinc dissolved varies as 
the resistance in circuit and as the square of the 
current, and therefore as their product. The heat 
developed must thus vary in the same proportion. 
For the transmission of heat energy to a dis- 
tance we require a continuous electric circuit, and = 
the appliances necessary for utilising the heat that = we ASL. 
may appear at any point. Let a current C flow (Tr eansepe \ Fie z Hf 
through a circuit of resistance R, and let the heat | wee a JM: 
developed in any portion of resistance r be utilised. ay Fi Fe 
Then the work done is equal to the total heat Q| a se aaa owe oer ee 
given out over the whole circuit, but the useful | Secuon on Line A A bs aa Faiad — 
wag a — - ran : a seatuens Q= : E. and W the work available for useful purposes. I 
PR=EI= 3 and, similarly, if ¢ denote the dif- | the square root of R, and since E is constant, E | is a variable depending upon W. If W=o, that 1s 
ference of potential at the two ends of the useful — vary according to the same law. | coo hick Peni aokt sane,” 
2 ae - , ’ ° 
circuit, g=I? r=eI=*_. The ratio of the total | of cs clestele gn bey eta cy merger] yo From the quadratic R BE I+W=o, we find : 
| chanical energy are both derived. To avoid intro- | y= PIV E*—4RW 
' R E a | ducing the integral calculus, it is necessary to| : : hag 
work is thus — or —. These formule show that | assume that the current from the battery in the| | This expression furnishes some useful informa- 
> e | oume machine is constant. The principle of| tion. Neglecting the negative sign, and putting 
when g and — are both constant, then Q and —? | the conservation of energy at once gives us EI= - ain -s 
. R Qend FR P4W, where E 1 denen the (tal coamyet| > VO Sed Teg. Thilo e the coment 
must also be constant, Therefore E must vary as! the hattery, R I? the quantity of heat produced, | strength which would be developed in an ordinary 
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circuit according to Ohm’s law, andis the maximum ;cannot be negative. Hence W will be a maximum | work is done, is exactly double its value when the 
current that can be derived from a given circuit. . . _ E | work is a maximum. 

If we give successive increments to W, the result-|When E*—4R=o. In this case W= TR and| ‘The intensity I may be considered as equal to 
ing values of I will form a decreasing series. There From | the maximum intensity I diminished by a certain 
is, however, a certain limit to the assignable values 
of W, because the expression under the radical 'this we see that the current strength, when no | 


the corresponding value for I isSR = I,. E 
quantity, that is I=I,—i. ButI, =5 i there- 
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fore we may write 
2_E-2z 
RR R° 
It thus appears that the quantity 2 acts as a 
negative electromotive force, and we may further 


I=s = 


: E—e ; 
write I= = Equating equal valves, we have 
E-e_E+./E*—4 Rk W 

R 2K 
whence 
_EFVE*-4khW 

2 

The discussion of the formula leads to results 
similar to those derived from the symmetrical ex- 
pression for I. 

These principles lead to the important conclusion 
that an electric motor in a circuit may be considered 
as equivalent to a negative electromotive force. 

(To be continued.) 








PRIVATE BILLS FOR SESSION 1882.* 

WE next turn to the region presided over by the 
two most conspicuous professional chairmen, and 
judging by the terms in which the respective notices 
are couched, there would seem to be a vigorous 
game of ‘pull devil, pull baker,” in full play 
between the two Metropolitan companies over that 
ill-starred undertaking the City Lines and Exten- 
sions of 1879—to wit : 

The Metropolitan Company apply for an Act to 
fix and define what portion of the Railway No. 1, 
authorised by the joint Act of 1879, the company 
were by the Metropolitan Act of 1881 authorised to 
make without the concurrence of the District Com- 
pany, between Trinity-square, Tower-hill, and Ald- 
gate, and as regards the remaining portion to enable 
the company to make the eastern section between 
Trinity-square and a point to be agreed or deter- 
mined by arbitration independently of the consent 
prescribed by the joint Act. Then a period is to be 
fixed within which the District Company shall pro- 
vide the funds necessary to make the western half, 
and in default the Metropolitan Company may make 
that portion also, Further, that in the event of the 
District Company failing to provide their propor- 
tion of the capital requisite for the Railways 2, 3, 
and 4 of the joint Act within a time to be named in 
the Bill, the Metropolitan Company may construct 
them, Provision is next to be made for transferring 
the powers, prospective and retrospective, of the 
joint committee to the company, with a saving 
clause to the District Company reserving similar 
rights in relation toany portion they may construct, 
which, considering the previous enactments, reads 
very like ‘“* Thank you for nothing.” The remainder 
of the notice relates to acquisition of lands, agree- 
ments with public bodies, extension of time, the 
acquisition of the outstanding shares of the St. 
John’s Wood Company, and the dissolution of that 
company, making ventilating shafts, capital matters, 
and to extend the powers couferred by the South- 
Eastern Act of 1874 on that company with respect 
to part of the company’s undertaking to further 
part or the whole of it. 

As the notice of either company would certainly 
not be published an hour earlier than was necessary 
for compliance with Standing Orders, it seems hardly 
likely that the intentions of the other could have 
been known beforehand, if so, here is an illustration 
of what may come by inspiration, or perhaps a 
modification of the maxim, ‘‘ Do unto others as you 
would they should do to you.” 

The Metropolitan District Company’s Bill is for 
power to make a junction with the Hammersmith 
and City Railway at Hammersmith, running from 
the north end of the company’s Broadway Station 
to a point 25 chains from the commencement of the 
rails of the Hammersmith Station of the other line. 
Then comes the acquisition of lands near the Man- 
sion House Station, near the Aldgate Station of the 
Metropolitan Company, and adjoining the White- 
chapel Station of the East London Company. Next 
we have provisions to amend, vary, or repeal sec- 
tions of the City Lines and Extensions Acts 1879 
and 1881, relating to the interchange station with 
the South-Eastern Company and the approaches to 
Cannon-street Station, and to the joint committee; 
to provide that no animals, minerals, or goods shall 
be carried on the joint undertaking without the con- 
sent of both companies, and to enable the standing 
arbitrator to apportion to either of the two com- 
panies, for its particular use, portions of the stations 





on the joint undertaking. Next the agreement with 
the Metropolitan Company, of June, 1871, is to be 
continued in perpetuity ; then comes an amendment 
of the Metropolitan Act of 1881 as to a notice which 
apparently leaves the whole affair in the option of 
the District Company, followed by a clearing up of 
the vexed question as to payment of interest on 
capital during construction of works, so far as this 
company’s contribution to the fund for the Inner 
Circle completion is concerned, and other explana- 
tory and enabling provisions of a character not 
common but quite consistent with emanations from 
a certain quarter—in fact, the whole notice beyond 
the railway part of it is, to put it mildly, of a pecu- 
liar character, 

Having thus had a tolerably good spar between 
themselves, the two combatants join hands against 
the common enemy, and advance, gracefully linked 
together, with another little addition to the statu- 
tory volume devoted to the Inner Circle completion. 
The Metropolitan and District Railway (City Lines 
and Extensions) Bill of the coming session is to 
extend the respective times limited by the Acts of 
1879 and 1881 for the purchase of land and com- 
pletion of works ; also to authorise or require the 
companies on the one hand, and the City Corporation, 
Commissioners of Sewers, Metropolitan Board of 
Works, and the Whitechapel District Board of 
Works on the other hand, to carry into effect agree- 
ments with respect to the construction by the Rail- 
way companies of streets and works, and the sub- 
scription and raising of funds to be contributed for 
that purpose. 

We are now tolerably forward in the third year 
that has elapsed since this piece of railway was 
taken out of the hands of other parties and handed 
over to the two clever ones (as the late Mr, Dickens 
puts it in another case) upon the plea of better 
security for its execution. They bad or have to 
pay something like fifty thousand pounds for 
the prize, which now seems to be burning their 
fingers. Each successive year has subscribed its 
quota of legislation to the tottering fabric, yet 
how much nearer are the public now to the promised 
boon than they were when the transfer was effected ? 
The question is more instructive than pleasant ; let 
us pass on to metal more attractive, in search of 
which we cross the Thames and locate ourselves 
with Cinderella in the back slums of Waterloo. 

The South-Western Company's Bill is to autho- 
rise first a railway commencing in East Horsley by 
a junction with the line authorised by the Act of 
1881, passing through West Horsley, Great and 
Little Bookham, Cobham, Effingham, and Fetcham. 
and terminating by a junction with the Leatherhead 
branch at Leatherhead Station, It is proposed to 
take 3} acres of Bookham Common for the line, 
which in the present state of public feeling upon 
that point is a serious matter, Secondly, a junction 
curve between Railways No. 4and No. 1, authorised 
by the same Act. Thirdly, a deviation in the 
parishes of Guildford and Stoke, commencing by a 
junction with the Woking and Guildford branch 
and terminating by a junction with the before-men- 
tioned Railway No.4. Fourthly, a railway from 
the South Kensington Station of the District line 
to Fulham-road, Chelsea. Also five junctions with 
the authorised Kingston and London Railway, viz., 
‘* Putney Junction,” ‘* Norbiton Junctions 1 and 2,” 
‘Surbiton Northern Junction,” and ‘Surbiton 
Southern Junction.” Then come widening and 
extensions of the existing lines, a new railway 
from the Andover and Redbridge to the Basing- 
stoke and Salisbury Railway, a northern and 
southern junction commencing on the Andover and 
Redbridge at Fullerton Station and joining the 
Basingstoke and Salisbury at a point in the parish 
of St. Mary Bourne. Then follow five deviations of 
the Andover and Redbridge, a deviation of the 
Southampton and Dorchester, two railways and 
a tramway, with other works, at Southampton, 
powers as to roads and footpaths; additional lands, 
widening of the Somerset and Dorset joint rail- 
way in connexion with the Midland Company, 
running powers over railway and tramways at 
Southampton and in the docks, alteration of the 
provisions of the company’s Act of 1876 as to the 
qualification of directors being held for a defined 
period, power to vest the Plymouth and Dartmoo 
Railway in the company, concluding with money and 
other powers not necessary to particularise, but 
altogether furnishing matter which takes nine pages 
of the London Gazette to describe, and goes far to 
revive the hopes of those who set a high value upon 





* See page O79 ante. 


the capabilities of this undertaking but who rightly 








or wrongly have for some time feared that the com- 
pany had gone to sleep. 

The South-Western Company are also, jointly 
with the District Company, promoters of a Kings- 
ton and London Railway Bill, to transfer to and 
vest in those companies tlre line passed under that 
name last year, and todissolve the company then 
incorporated. The Act is also to authorise a devia- 
tion of the railways in the parishes of Kingston and 
Wimbledon, to extend the ordinary powers of 
deviation, and increase the number of temporary 
shafts in Putney Heath, 

The Brighton Company's Various Powers Bill 
comprises the transfer to and vesting in the com- 
pany of the Hayling Railways; revival of powers 
granted by the Various Powers Act, 1876, for the 
completion of Ford Junction, and to relieve the 
company from any penalty with respect thereto, 
An extension of the time limited for the completion 
of Railway No. 1 (Croydon to Oxted), No. 14 
(Junction with South-Eastern Railway), No, 2 
(Oxted to East Grinsted), No. 3 (junction line at 
Witbyham) of the company’s Act ot 1878; variation 
of the authorised point of junction at Selsdon Road 
of the Woodside and South Croydon Railway with 
Railway No. 1 of the Croydon, Oxted, and East 
Grinstead ; construction of a junction between the 
Hastings line and the main line at Keymer, to be 
called the “ Keymer Up Junction ;” and a railway 
at New Shoreham, from the Shoreham and Horsham 
Railway to the up line of the Brighton and Ports. 
mouth at a point near Buckingham-lane ; additional 
arches at Croydon and Brighton; powers as to 
roads and footpaths ; additional lands; the transfer to 
the company, jointly with the South Eastern, of the 
Woodside and South Croydon Railway ; extension of 
time as to sale of surplus lands, and additional capital, 
The Brighton Company also promote a Capital 
Bill to authorise the raising of further money for 
the purposes of their undertaking and of under- 
takings in which they are jointly interested, and to 
detine the capital and borrowing powers of the com- 
pany so that the same may hereafter be stated in 
the periodical accounts in a gross sum instead of 
in detail. Why this could not have been included 
as one of the items in the company’s various powers 
Bill is a mystery, only soluble by the supposition 
that in compliment to the chairman’s special 
abilities, financial matters are of a purely sacred 
character to the Brighton Company. 

The South-Eastern Various Powers Bill is to effect 
a vast number of objects, the description of which 
occupies seven pages of the Gazette. ‘The first item 
is the making of a new railway at Rotherhithe com- 
mencing by a junction with the railway which con- 
nects the Greenwich and North Kent lines with the 
Bricklayers’ Arms branch at the bridge by which the 
Croydon Railway is carried over the said branch and 
terminating by a junction with the railway known 
as the Up Croydon line at or near the north-western 
side of the Rotherhithe New-road ; then come powers 
as to roads and footpaths ; the acquisition of further 
lands ; exemption from 92nd section; alterations of 
the 47th section of the Land Clauses Act as to level 
crossings; extensions of time as to purchase of 
land or completion of works in a vast number of 
instances ; arrangements with the Kings of Belgium 
and the Netherlands ; transfer of Greenwich Dock 
and Railway to the company; and other powers 
too numerous and not sufficiently prominent to men- 
tion now that our space begins to get overcrowded. 

The South-Eastern Company also tender a Bill 
empowering them to make four new railways. No.1 
beivog by a junction in St. Saviour’s, Southwark, 
with the Charing Cross line to the Bricklayer’s 
Arm’s branch, near St. James’s-road, Bermondsey. 
No. 2 commencing by a junction with No. 1 in St. 
George the Martyr at a point in Redcross-street, 
and terminating in St. Saviour’s, Southwark, by a 
junction with Charing Cross Railway at a point 
25 yards from the westerly side of Redcross-street. 
No. 3 commencing in Christ Church-street, South- 
wark, by a _— with the railway connecting the 
company’s line with the Chatham and Dover, near 
Gravel-lane, and terminating by a junction with 
Railway No. 1 at a point 1 turlong 94 chains from 
its commencement. No. 4 begins by a junction 
with the Paddock Wood and Maidstone branch, at 
Maidstone Station, and ends by a junction with the 
authorised Maidstone and Ashford line 7 furlongs 
from its commencement, and the Bill will also sanc- 
tion the widening of Charing Cross and Cannon- 
street Station bridges over the Thames. 

The London portion of this notice indicates a 
step in the right direction, which, if carried out, will 
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be duly appreciated by the crowds who at preseut 
frequent what may be called the business trains of 
the company, many of whom may be heard any 
morning or evening expressing their feelings (not 
always in the choicest language) upon the accommo- 
dation, or want of it, at present afforded. 

The third Bill in the interest of the South- 
Eastern Company relates to the Channel Tunnel, 
and is to sanction a railway beginning in the parish 
of Capel-le-Ferne by a junction with the company’s 
line, two furlongs from Abbot’s Cliff Tunnel, and 
terminating in the parish of Hougham, near shaft 
No. 2 of the Channel ‘Tunnel works. 

The Bill applied for by the East London Com- 
pany is to transfer their undertaking to some or 
one of the Brighton, South-Eastern, Chatham and 
Dover, Metropolitan, and Metropolitan District 
Companies ; to authorise the construction of a new 
railway at Whitechapel, being a connexion from 
the company’s line to part of the railway authorised 
by the City Lines Extension of 1879 ; abandonment 
of the Bethnal Green Branch running over the lines 
authorised by the Act of 1879, and the existing 
railways of the two Metropolitan companies, and 
to increase and adjust the capital of the company. 

The London, ‘lilbury, and Southend Company, 
who are not over-frequent applicants to Parlia- 
ment, tender a Bill enabling them to make three 
railways. No. 1 being from Barking Station, 
through several parishes in Essex, to their railway 
at Pitsea. No. 2 is an extension from Southend to 
Shoeburyness, and No. 3 is a Whitechapel goods 
branch, The Bill is also to authorise agreements 
with the East and West India Dock Company, and 
with the Great Eastern, Blackwall, Midland, Great 
Northern, North London, North-Western and Great 
Western Railway Companies as to reciprocal run- 
ning powers and interchange of traffic, 

‘The Lancashire and Yorkshire Railway Company 
apply for an Omnibus Bill authorising three new 
sections of railway, one being a connecting line at 
Liverpool, the second a junction between the Ain- 
tree and Booth branch, and the Liverpool, Crosby, 
and Southport, and the third connects the Liver- 
pool, Crosby, and Southport with the Company’s 
Bantield goods station, at Walton-on-the-Hill ; then 
come alterations of levels and widening of portions 
of the company’s system; powers as to roads, 
bridges, and level crossings; the acquisition of 
further lands ; joint powers to company and North- 
Western as to Preston and Wye Railway; pro- 
visions as to purchase of hotels; running powers 
to the Manchester and Shettield Company between 
Penistone and Huddersfield, for the purposes of 
tratlic to be defined by the Bill; the establishment 
of a provident society or other institution for their 
employés ; additional capital and other usual 
enabling powers to be found in omnibus and vari- 
ous powers Bills, 

The Manchester, Sheffield, and Lincolnshire Com- 
pany’s Additional Powers Bill relates to alteration 
of roads and level crossings; stopping up part of 
the Fairbottom branch of the Ashton Canal at 
Ashton; purchase of additional lands, running 
power over the Lancashire and Yorkshire, Peni- 
stone and Huddersfield branch, and also so much 
of the North-Western Company’s Huddersfield and 
Stalybridge branch as lies between its junction 
with the Lancashire and Yorkshire line at Springs- 
wood, and the joint station at Huddersfield ; the 
transfer of the Trent, Ancholme, and Grimsb 
Railway to the company, and dissolution of that 
company; variation of tolls, extension of time 
under Act of 1877, and further extending the time 
as to completion of the Wigan Railways under the 
Acts of 1874 and 1875; additional capital and 
widening of the Stockport and Timperley branch 
of the Cheshire Lines Committee. 

The North-Eastern Company tender an Addi- 
tional Powers Bill enabling them to make six new 
railways, two being in connexion with the Blyth 
and Tyne Railway, the third affects the Pontop and 
South Shields branch, the fourth is a junction curve 
at Lanchester, the fifth is a junction between the 
Stockton and Darlington, and Byers Green branch, 
and the sixth is a junction curve between the com- 
pany’s main line and the Bedale branch ; the Bill 
further authorises the abandonment of the fifth 
railway included in the company’s Act of 1875, 
and of part of the Cleveland Railway ; the vesting 
in the company of the Tees Valley Railway, and 
the Chaloner branch, and is to render certain sec- 
tions of the Public Health Act applicable to rail- 
ways of the company not made under Parliamentary 
powers as if the same had been so constructed. 








The North-Eastern Company also promote a Bill 
called “* Alnwick and Cornhill Branch” authorising 
the construction of a railway between those places, 
and connecting the Alnwick branch with the com- 
pany’s Kelso branch. 

The North British Company apply for a Bill 
comprising the construction of four railways, the 
first two being in connexion with their Dunfermline 
and Queensferry branch. ‘The second affects the 
Thornton and Dunfermline branch, and the fourth 
joins the Fife and Kinross to the Edinburgh, Perth, 
and Dundee Railway. ‘The Act is also to vest in 
the company the Railway No. 2 authorised by the 
Forth Bridge Railway Act, 1873, or so much of it as is 
not abandoned under the powers of the present Bill. 

We now light upon our old acquaintance the 
Caledonian Company, who has always struck us as 
being, next to the House of Lords, the most perfect 
embodiment of faith in legislation extant, If any 
person will take the trouble to refer to the report of 
the Board of Trade on the Bills of last session, he 
will find this curious passage, ‘‘ The Caledonian 
Railway Company have no less than six Bills in 
Parliament,” evidently showing that a similar idea 
had occurred to the compiler of that valuable 
document; but if six Bills are enough for one 
session even to a gourmand, they are clearly not 
enough for two, and the company on the present 
occasion is applying for two more. The first is a 
Further Powers Bill to sanction the construction of 
a junction line between one of the railways 
authorised last year and the company’s line leading 
from Buchanan.street, Glasgow, to Coatbridge. The 
next is a railway from No. ] to the company’s line 
from Milton Junction to St. Rollox. ‘The third is 
another junction with No. 1 terminating at Bloch- 
airn Iron and Steel Works, and the last (for the 
present) is from the company’s Clydesdale branch to 
the Dalmarnock branch, The other matters are of an 
ordinary character consistent with this class of 
notice, and if any one perusing the notice professes 
not to understand the objects enumerated, it is not 
for want of precision in the description. ‘The second 
Bill is purely for additional capital. 

The Forth Bridge notice is a voluminous affair, 
authorising a deviation of or substitution for the 
railway numbered ] in the Actof 1873, which devia- 
tion or substitution commences by a junction with 
the Queensferry branch at Dalmeney Station, crosses 
by a bridge the Firth of Forth, and terminates by 
a junction with the Dunfermline and Queensbury 
branch at Inverkeithing Station. The Bill is also 
to sanction the abandonment by the company of 
railways 1, 2, 3, and 4 authorised by their Act of 
1873 and the transfer of their poweras to Nos. 2 and 
3 to the North British Companies, and is further to 
empower the North British, Midland, North-Eastern, 
and Great Northern Companies to run over the 
intended line, and generally to make arrangements 
relative to it. 








BLOCK AND INTERLOCKING SIGNALS. 

In the twenty-fifth volume of ENGINEERING, page 403, 
there appeared illustrations and description of appa- 
ratus for combining in one machine the working of 
the block telegraph instruments and the point and signal 
levers, so as to prevent the possibility of their being 
manipulated in a contradictory manner. 

This apparatus, which was the invention of their chief 
engineer and general manager, Mr. Charles Hodgson, 
was exhibited at the Paris Exhibition of 1878, by Messrs. 


Y | Saxby and Farmer. We now give, on pages 590 and 591,|.N 


illustrations and descriptions of further and very impor- 
tant improvements devised by the same gentleman, and 
exhibited by the same firm at the Exhibition of Electricity 
lately held in Paris. That the improvements made since 
the first invention in 1877 are very many and important 
will be seen from the following description. 

The two important systems which enter so largely 
into railway working, and contribute so much to safety, 
are, as is well known, the interlocking of points and 
signals, and the telegraphic block system—the former 
secures the harmonious working of points and signals, 
and the latter is intended to secure a proper interval of 
space between trains. It was in consequence of the 
temporary absence of the interlocking system that the re- 
cent frightful accident occurred on the Midland Railway. 

Up to the year 1877 these two systems had been 
worked independent the one of the other, that is so far as 
any physical connexion between the two sets of appa- 
ratus went, and the result of this independence is the 
cause of frequent accidents in consequence of mistakes 
being made by signalmen. By the inventions we are now 
about to describe, however, a perfect interdependence is 
established between the point and signal levers and the 
block telegraph instruments, and the working of the 
block system is rendered absolute. Messrs. Saxby and 
Farmer also exhibited at Paris another important railway 


safety appliance, viz., the electric slot, which is the 
invention of Mr. Farmer, a member of the firm, and Mr. 
Tyer. We give full drawings and description of this 
appliance also, 

In our illustrations on pages 590 and 591, Figs. 1 
and 2 show the general arrangement of the machinery 
for the union of the lock and block, and Figs. 3 to 7, and 
11 to 13, show the details of the different appliances ; 
Figs. 8, 9, and 10 show the electric slot. 

On reference to Figs. 1 and 2, it will be seen that 
the exhibit consisted of a point and signal interlocking 
apparatus containing seven levers, constructed on the 
most approved principle, with preliminary action of 
locking gear, and two sets of electric block telegraph 
instruments (mounted on suitahle supports above the 
point and signal levers) for working the block system 
for up and down lines on either side. 

Each block instrument is provided with locking 
handles H H', which by means of the shafts § S', 
rods, &., are made to interlock with the point and signal 
levers in such a manner that they cannot be manipulated 
contradictorily. The block instruments are also provided 
with spring plunger commutators capable of being moved 
into two positions. When on the right-hand side, on 
being pressed in, the message “‘ line blocked” is sent, and 
when on the left-hand side, ‘‘line clear’ is sent. These 
sliding commutators are interlocked with the locking 
handles, so that the handles must be turned from left to 
right before the commutator can be moved from right 
to left. By this means the point and signal levers must 
first be placed in proper position before the locking 
handles can be turned, and the locking handle must be 
turned before the commutator can be moved to the “line 
clear” position. When the point and signal levers are 
set right, and the locking handle has been turned, the 
levers become locked, and remain locked until the lock- 
ing handle has been restored to its original position ; and 
when the commutator (having been released by the 
turning of the locking handle) has been moved to the 
left for the purpose of sending “line clear,” the locking 
handle becomes locked and cannot be moved back to its 
original position until the commutator has been placed 
at “ line blocked,” and pressed in there; neither can the 
handle be moved until the expected train has passed out 
of the section, in doing which it passes over a treadle 
hereafter described, and releases the handle of the com- 
mutator. The commutator, in being moved from right 
to left, and back again, acts upon the locking mechanism 
in such a manner that it (the commutator) gets locked 
in the “line blocked” position, and cannot be moved 
again to “‘line clear” until the expected train has arrived 
and passsd out of the section, when the commutator 
again becomes free to be moved. 

C and C' (Fig. 4, page 591) indicate the commutator 
plunger in its two positions—position C for sending “line 
blocked,” position C! for sending “line clear.” The locking 
handles H and H' are attached to horizontal shafts S S', to 
which are also attached quadrants Q and Q'. The hook- 
lock L (Fig. 7) rests upon the top of the quadrant Q, and 
in that position is engaged with a projection on the 
barrel of the commutator plunger. When the locking 
handle H is turned from left to right the quadrant Q is 
also turned, and the flattened part g, coming under the 
locking-hook L, allows the latter to drop and releases 
the commutator. When the commutator is moved from 
right to left, a projection B comes in contact with a 
protuberance on a bent lever D (Fig. 4), pushing it 
down from the dotted position so as to hook hold of a 
stud, D’, fixed in the quadrant Q, locking the locking 
handle. The commutator, also, in passing from right to 
left, lifts up a plate E (Fig. 7), which has a projection 
at one end supporting the locking hooks M M!. When 
the plate E is lifted up these locking hooks fall, and M' 
engages with the stud upon the quadrant Q, locking it 
in its reversed position. The plate E is provided with 
a stud, which becomes engaged with the hooked arma- 
ture F, pivotted in front of the pair of electric magnets 
N. When the commutator is moved back to position 
C the plate E remains hooked up, the commutator lifts 
the hooked lock M, which, falling again, locks the com- 
mutator so that it cannot be moved to the left or C! 
position. As soon as the train arrives and passes over a 
certain point on the line, where the treadle hereafter 
described is fixed, a current of electricity is sent through 
electro-magnets N N, thereby attracting the armature 
F, and so releasing the plate E, which falls, and lifts 
the locking hooks M M’, releasing the commutator and 
the quadrant Q. But if, by an oversight, the commu- 
tator, although moved to position C, has not been pressed 
in for the purpose of sending “line blocked,” the quad- 
rant Q still remains locked by the hook on the bent 
lever D. In pressing in the commutator at position C, 
a crank G is moved, and the bent lever D is raised to 
the dotted position, releasing the quadrant Q. In case 
of any derangement taking place in the wires or batteries, 
of course, no current of electricity would be sent through 
the electro-magnets N N; consequently the plate E 
would remain hooked up in F, and the commutator 
would be locked at “line blocked.” In order, under 
such circumstances, to release the instrument, a special 
releaser O is provided, the key of which is kept by the 
station master or other responsible officer and only used 





in cases of emergency, the signalman having no power 
whatever to alter the apparatus. On the second shaft 
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SEMI-FIXED COMPOUND ENGINE. 
CONSTRUCTED BY MESSRS. MARSHALL, SONS, AND COMPANY, LIMITED, ENGINEERS, GAINSBOROUGH. 
(For Description, see Page 600.) 
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Fie, 2. Fie. 3. 
S!, is fixed another quadrant Q', having a notch in its | ** line blocked” is received the armature, and with it the | means the starting signal is controlled from the next } 
edge qg*. Over this quadrant is suspended a lever R,| lever R, being no longer held up by the magnets P P,| station. In cases where there are several starting sig- 
attached to the armature of the electro-magnets P P. | falls into the notch g?, and so the turning of the quad-| nals, all released from the advance station, an additional Hs 


When a current of electricity passes through the coils of | rant Q', and with it the locking handle H’, is arrested. | appliance is used, by means of which only one signal can 
the electro-magnets P P, which occurs when the mes- | The locking handle H' must be turned before the lever | be lowered ata time, it being necessary to obtain per- 
sage “line clear” is received from the next station, the | which works the starting signal can be moved, and con-| mission by means of the message “line clear” each time 
armature is held against the magnets, the lever R does sequently when ‘line blocked” is received, the quadrant | a signal isused. In the event of the signalman neg.ecting 
not fall, and the quadrant Q' can be turned from left to | Q' being locked, the handle H’ cannot be turned, and/to move the commutator from “line clear” to “line 
right, the notch g* passing by the lever R; but when the starting signal lever cannot be moved. By this! blocked” (which duty he should perform as soon as he 
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DETAILS OF EXPRESS LOCOMOTIVE; PENNSYLVANIA RAILROAD. 

CONSTRUCTED AT THE WORKS OF THE COMPANY, ALTOONA; MR. T. N. ELY, SUPERINTENDENT OF MOTIVE POWER, 
(For Description, see Page 596.) 
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receives notice from the station in the rear that a train 
is in the section approaching him), he is prevented from 
pressing in the commutator again at “line clear” by 
means of the falling of the lever T. When the com- 
mutator at C’ is first pressed in, it acts upon the shaft 
crank ¢, so as to lift the long lever U from the dotted 
position. When U is raised as described, it rests on the 
top of the armature U', and the further pressing in of 
the commutator has no effect upon it whatever, 

When the signalman at the station in the rear 
announces the departure of a train (which he is obliged 
to do before he can lower his out-door starting signal) 
a current of electricity is sent through the electro- 
WY magnets Y Y, attracting the armature M! which re- 

eeee, EE we ; Bd ‘ ‘ J td leases the lever U, which falls and allows T!, which rests 

| | ef a= ee Tiss ts) os ee Lt = ~ q , a. upon it, to fall also, bringing T between the end of the 
7 [Raper ei a ‘t;) “a i = _ N commutator and the fixed stud, so as to prevent the 
rete 4. 9029, » % : pushing-in of the commutator again at the position C', 
























































WHILE. pbikwatetettebibye \ es 3 The lever T!' is raised by the bent lever D when the 


commutator is pressed in at “line blocked,” and T, 
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which is attached te T', becomes hooked up in the spring- 
catch V. When the commutator is first pushed in at C’, 
the spring-catch V is pushed away from T, so that T' 
falls a little way and rests upon the end of U, and as 
before described when U is released T! falls and T locks 
the commutator. 

In order to provide against the possibility of the 
signalman at the next station in advance neglecting 
to properly block behind the train sent on to 
him, the pair of contact springs X X are provided. The 
commutator in passing from right to left acts upon the 
projection on X, so as to close the springs and send a 
transitory current through the coils of the electro- 
magnets P P (contained in the other set of instruments), 
and acted upon from the next station in advance, so re- 
leasing the lever R and locking the quadrant Q'. This 
quadrant Q' in the other set of instruments is made to 
interlock with the commutator C, so that it (the 
quadrant) must be in its normal position before the 
commutator can be moved to “line clear.” By this 
means it is made impossible to send “ line clear” to the 
rear station for a second train to advance, unless the 
instrument worked from the next station has been put 
at “line blocked.” The lever U has attached to one of 
its extremities a series of contact springs U*, which are 
interposed between contact points Z Z, connected respec- 
tively to the line wire, to earth, and to the oppusite poles 
of the battery. Thus, when lever U is in its raised 
position as shown in Fig. 4, to which position it had 
been raised by the pushing in of the plunger, the con- 
tacts are such that the currents transmitted along the 
line wire by the turning of the handle H are of the same 
sign as that which had been transmitted by pushing in 
the plunger, consequently those currents do not interfere 
with others already sent so as to undo the action which 
had been produced by the useof the plunger. When, 
the other hand, the lever U has been released by t! 
ment of the armature U' and has dropped to lottes 
position, the contacts Z Z are altered so t the 


handle H!' is turned for announcing the of a 
train, currents are transmitted of opposit , that is 


to say, of the same sign as the current transmitted by 
pushing in the commutator. In the event of its being neces- 
sary to send “line blocked” before the message “line 
clear” sent to the rear station has been accepted and acted 
upon the lever U is lowered by the action of the commn- 
tator in position C. Thus upon the bent lever Dis fixed a 
stud d which when D is raised into the dotted position acts 
upon a protruberance U? formed upon the armature U', 
removing the support from under the lever U, which 
falls into the dotted position, changing the contacts 
again. Thus the action resulting from pushing in the 
commutator is not interfered with by the use of other 
instruments acting through the same line wire, and not 
only so but if after his message “line clear” has been 
accepted the attendant should have omitted to push in 
the plunger at C, the same effect will be produced by 
the use of the other instrument H' as if he had made no 
such omission. The shaft S' carrying the quadrant Q!' 
is provided with an arrangement, as shown, for making 
contact with the line wire to send a message to the next 
station, and it is also provided with an additional make- 
and-break arrangement, so that in turning the quadrant 
Q! from left to right a current is sent, but in restoring 
the quadrant to its original position by turning it from 
right to left no current whatever is sent; the lever W, 
acted upon by studs in the quadrant Q', is for this 
purpose. 

Figs, § and 9 are views of the electric slot apparatus, 
so called because it has the same objects and obtains the 
same advantages as are obtained by the mechanical slot, 
with this difference, that whereas mechanical means of 
working by rods or wires are necessarily limited to the 
distance at which those means are available the electric 
means of working are altogether irrespective of distunce. 

The advantages derived from the use of the electric 
slot are that one and the same out-door signal can be 
worked and controlled by two or more signalmen 
stationed at places apart fromeach other. Each signal- 
man has the power of placing and holding the signal at 
“danger” independently of any action on the part of 
either of the other signalmen, and consequently it is im- 
possible that the signal can be placed in the attitude 
indicating safety without the consent and concurrent 
action of each and all of the signalmen concerned in the 
working of it. The electric slot is the only contrivance 
by which an out-door signal at one station can be instanta- 
neously changed from the safety to the danger attitude 
from any other station irrespective of distance. This 
power of direct and instantaneous action upon the out- 
door signals at a distant station may under certain cir- 
cumstances of emergency be of supreme importance in 
preventing accidents or mitigating their consequences. 

In Figs. 8, 9, and 10, Lis a lever which works the 
out-door semaphore starting signal used for a giving 
peimission to a train to go forward into the next 
section of the line. The end of this lever L is con- 
nected by the rod R to a lever S pivotted at S’ on 
the main framing of the machine. Upon the lever 
S is mounted a catch or hook T, which under certain 
conditions engages with the second 'ever S? pivotted 
on the same centre as the lever S; the lever S? is con- 
nectei to the semaphore signal with chains, wheels, 





and wires in the usual way. When the signal lever L 
is pulled over, the catch or hook T engaging with 
the end of the lever S? lifts it up and thereby pulls 
the signal off; above the lever S is fixed a weighted 
lever U. This is shown upon the drawing in a vertical 
position, being kept in that position by the electro- 
magnets M. In this state of things the signal can be 
worked by the lever L in the usual way. “ Line clear” 
having been received the magnets M are excited, and 
keep the armature which is attached to the weighted 
lever U attracted, and so prevent the weighted lever 
U from falling. As soon as the message “line blocked” 
is received on the telegraph instrument the magnets 
M cease to attract the armature attached to the 
weighted lever U, which latter falls upon the end ¢ of 
the hook T, thereby disengaging it from the end of 
the lever S?: thus, although the lever L is pulled over 
for the purpose of keeping the signal off, the falling of 
the weighted lever U disconnects the connexions and 
instantaneously places the signal at ‘‘danger.” As long 
as the weighted lever U remains down in the dotted 
position it is impossible to lower the signal. The lever 
L may be moved, but it has no effect whatever upon the 
signal. The weighted lever U is raised to a vertical 
position by means of the crutch K, which is attached to 
the lever S, so that when the lever L is pulled over and 
S raised, the crutch K, acting under the stud attached to 
U, raises it to the vertical position, and if the message 
“line clear” has been received, the electro-magnets 
attract the armature and keep U in a vertical position ; 
but if “line blocked” has been received, then the weighted 
lever U falls down again to keep the hook T disengaged 
from S?. When “line clear” has been received and U, 
consequently, remains held up, the lever L is put home 
again, so as to allow the hook T to engage with the end 
of S?, and then on pulling over L again S? rises with S, 
and the signal is lowered. The contrivance V is pro- 
vided to cant the crutch K out of the way of the stud on 
U when the weight is falling and when § is being put 
down, W isa plunger contact-making apparatus acted 

n by the lever U. When U is raised it presses in the 
plunger of W, and contact is made, and the electric cur- 
rent flows from the local battery through the coils of 
the electro-magnets M. The object of this contrivance 
is to prevent waste of battery power. As long as the 
lever U is not raised no current flows through M, but as 
soon as W is pushed in by U the current flows through 
M and holds U up, always supposing that “line clear” 
has been received. When the instruments are at “line 
blocked,” the local battery is inoperative, and the pressing 
in of W has no effect whatever. 

Figs. 11, 12, and 13 show the arrangement of treadle 
adopted for enabling the passage ofa train over the railway 
to send a current through the electro-magnets N N of the 
block telegraph instruments, for the purpose of releasing 
the plate E and allowing it to fall to unlock the sliding 
commutator. The action of the treadle will, we think, 
be readily understood from the illustration. When the 
train passes along the line the rail is deflected and presses 
down the short end of the lever T, which is pivotted in 
the cast-iron box at ¢; as the short end descends the 
long end of the lever T rises, and the contact-piece 
R comes against a corresponding contact-piece R', and 
the circuit is completed. One line wire is attached to 
the terminal screw T?, fixed in the boss of the lever, and 
the other wire is attached to the terminal screw in the 
plate carrying the short lever S. The lever S is provided 
to allow for variations in the movement of the lever T, 
and the adjusting set pins S' are used for adjusting the 
distance between the contact-points R and R'. The 
lever S, with its foundation plate, &c., is fixed on to a 
block of wood attached to the cast-iron box which carries 
the treadle lever T. 

It will be seen that by this arrangement the difficulty 
usually experienced with treadles acted upon by passing 
trains, viz., their liability to get out of order, or be de- 
stroyed altogether, by the repeated blows received from 
the wheels of trains in rapid motion, is satisfactorily got 
rid of. The lever T being always in contact with the 
rail, the wear and tear is reduced to a minimum, and in 
consequence of the relative proportions between the 
short and the long end of the lever, a very slight deflec- 
tion of the rail gives quite sufficient amount of movement 
to the long end of the lever for insuring satisfactory 
contact. 

These treadles are found to act in a thoroughly satis- 
factory manner, and to require the very smallest amount 
of attention. All that is necessary is to see that they 
are properly adjusted whenever the permanent way is 
repaired or in any manner disturbed. 

The use of the before-described inventions in working 
the block system comprehend advantages which may be 
summarised in the following manner : 

1. Points and out-door signals must be in proper 
position before “line clear” can be telegraphed for an 
expected train. 

2. No movement of points can be made for shunting 
or giving access to a line signalled by telegraph as clear 
for an expected train, the points remaining firmly locked 
until the train has passed out of the block section. 

8. Having once sent “line clear” on the telegraphic 
block instrument, and the permission to send a train on 
having been accepted and acted upon by the signalman 





at the next station, it is impossible to transmit a second 
message of “line clear” until the expected train hag 
passed; thus two trains running on the same line of rails 
cannot be signalled to enter the same section at once, 
the first train must have left the section before the 
second one can be permitted to eriter. 

4. The out-door starting signal cannot be given to 
permit entrance into a block section without the consent 
and concurrent action of the signalman at both ends of 
such block section ; and by means of the electric slot the 
out-door signal st one station can be instantaneously 
changed from the “safety” to the “danger” attitude 
from any other station, irrespective of distance. 

5. The mechanism makes it compulsory that the out- 
door starting signal shall be re-set to “danger” behind 
every train; and that upon the entrance of a train into 
a block station, the signalman at the station in advance 
shall give to the signalman at the station in rear the 
proper signal of “line blocked” behind the coming 
train. 

6. The signal ‘train on line” must be transmitted to 
the station in advance before the out-door signal for a 
train to enter a block section unannounced by telegraph 
to the station in advance. 

The instruments which were exhibited at Paris were 
constructed to work on the one-wire system, one line wire 
only being required for the transmission of the block 
telegraph signals and for the ringing of bells for traffic 
on both up and down lines of railway, by which means 
the first cost of installing the appliance is reduced to the 
utmost possible extent ; but at the same time the arrange- 
ments may be varied to suitany type of telegraph instru- 
ments or interlocking apparatus, or to suit any other 
mode of block working or method of generating the 
electric power. 

The system has been satisfactorily at work for some 
time on some of the southern lines in England, and is 
being still further introduced, and it has been very 
extensively alopted in Belgium. Whenever it has been 
used it has been found to answer its purpose thoroughly, 
and to give great satisfaction, and there is no doubt that 
had it been in use at Charenton on the Paris, Lyons, 
and Mediterranean Railway, the recent lamentable 
accident resulting in such serious loss of life would have 
been rendered impossible, while it would also have un- 
doubtedly prevented the disastrous coilisions in the 
Canonbury Tunnel last Saturday. It has received 
the unqualified approval of the inspecting officers of 
the Board of Trade, The system, as applied on a 
portion of the new Tunbridge Wells and Eastbourne line 
of the London, Brighton, and South Coast Railway, has 
also lately been made the subject of a highly favourable 
report by Colonel Yolland, the application in this case 
having some special features, which we propose to de- 
scribe in a future issue. 

EXPRESS LOCOMOTIVE; PENNSYLVANIA 
RAILROAD. 

In our onr number of the week before last (vide page 
552 ante) we gave a general description* of the express 
locomotive (Ciass K) introduced this year on the Penn- 
sylvania Railroad. This account we now propose to 
supplement by a description of some of the details of 
which we give engravings this week on pages 595, 597, 
598, 599, and 602. 

Figs. 1, 2, 3, and 4, on page 595, are elevations and 
sections of one of the cylinders, from which it will be 
seen that each cylinder has cast in one piece with it half 
of the base on which the smokebox rests, the two cylin- 
der castings meeting on the centre line of the engine. 
The portion of the casting under the smokebox contains 
the steam and exhaust passages, as shown in Fig. 2. The 
two cylinders when thus bolted together form a good 
stay, securing the “ squareness” of the front part of the 
engine. It will be noticed that the cylinder has loose 
covers at each end, and the valve chest is also cast sepa- 
rately and secured by long studs, which also secure the 
cover. By this arrangement one cylinder casting serves 
for either the right or left hand side of the engine. The 
ports, it will be noticed, have square ends, the semicir- 
cular ends, now generally adopted here to prevent groov- 
ing, not having yet been adopted in American practice. 
The construction of the piston rod gland is shown by 
Fig. 5. 

Figs. 6, 7, 8, 9, and 10, on page 598, show the boiler, 
which is wholly of stvel with the exception of the 
tubes, which are of wrought iron. The chief dimen- 
sions of the boiler with the thicknesses of the plates 
were given in our former general notice (see page 552 
ante) and we need not, therefore, repeat jthem here, It 
will be seen that the boiler is of the so-called “ wagon- 
topped” class, and has a very long firebox with water- 
tube grate for burning anthracite fuel. Two of the bars, 
however, are solid and removable. The dome is very 
large, namely, 2 ft.6. in. in diameter, and the corre- 
sponding hole in the boiler is the full size of the dome, 
and is strengthened by flanging the boiler plates outwards 














* In this description it was by an error stated that the 
Westinghouse air-compressing pump is placed in a hori- 
zontal position on the right-hand side of the engine; 
whereas the pump is on the left-hand side in its usual ver- 
tical position. 
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as shown, This makes a good junction with the dome, 
but even when thus made the application of so largea 
dome undoubtedly gives rise to a weak place in the 
boiler. As will be seen from Fig. 8, the inside firebox is 
spread laterally at the front end to get more room for the 
tubes. The regulator is a double-beat equilibrium valve 
placed in the dome as shown. 

In the general views of the engine which we published 
the week before last the driving wheels are shown of 
wrought iron, but the wheels actually used in the engine 
itself have cast-iron centres of the construction shown 
by Figs. 11 to 15 which we publish on page 599 this 
week. These wheels are of a pattern much used in the 
United States, and experience shows them to be exceed- 
ingly durable. Figs. 16, 17, and 18 on page 599 show 
the arrangement of Westinghouse brake as applied to 














Figs. 29 to 35 on page 602 show the valve gear and will 
require little explanation. The eccentric straps are of 
cast iron, and a coiled spring on the weighbar is em- 
ployed instead of a balanceweight. It will be noticed 
that the expansion link is slung from one side only, an 
arrangement common in American practice and neces- 
sitated by the motion being transferred to the valves 
through a rocking shaft. The reversing in the engine 
under notice is effected by steam reversing gear, the 
general arrangement of which is shown by Fig. 1 of our 
two-page engraving published the week before last, 
while tho details are shown by Figs. 36, 37, and 38 on 
page 602 of our present issue. This arrangement con- 
sists of a steam cylinder a and cataract 6 filled with oil, 
the piston rods c c' from these cylinders being attached 
to a crosshead d to which the reversing lever, pivotted 
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the driving wheels. In this arrangement the piston rod 
of the air cylinder pulls on a pair of cams JJ, which 
move in rolling contact, and which are hinged to the 
brake-block shoes at HH. The thoes themselves are 
slung from studs C C by links D D, coupled to the shoes 
at KK. The shoes have renewable wearing surfaces 
L L, and the whole arrangement is a very neat one. 

Figs. 19 to 23 on page 595, and Figs. 24 to 28 
annexed, show respectively the construction of the 
crossheads, connecting and coupling rods, and they are 
80 fully detailed as_to require no explanation. We 
may, however, direct attention to the fact that the 
coupling rods have been made of JI section, and that 
they are fitted with solid end bushes, a piece of English 
practice which has, we believe, been as yet adopted to 
an exceedingly limited extent in the United States. 
The bushes it will be noticed (see Figs. 27 and 28) are 
prevented from turning in the red by a rib formed | 
solid with them, this rib fitting a keyway in the rod, | 
while endways the bushes are prevented from moving | 
by being filled into shallow countersunks as shown in | 
Fig, 28, 
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on the stud e, is coupled. The exhaust from the steam 
cylinder a is at f, and the steam inlet at h where there 
is a cock capable of being opened or closed by the rod g 
which is also coupled to a cock j on the bye-pass of the 
cataract cylinder, the arrangement being such that the 
steam cock hf and the bye-pass cock j are opened and shut 
simultancously, At isa steam valve made like an 
ordinary slide valve except that its face is cylindrical, 
this valve, when partially rotated, admitting steam to one 
end or the other of the cylinder a. 


The valve ¢ is actuated through the rod k, and bell- 
erank lever /, the horizontal arm of which is coupled to 
the lower end of a spindle n, which passes up through a 
hollow shaft g, and has at its upper end a slotted head 
o, to which one arm of the bellerank reversing lever p is 
connected. It will thus be seen that by raising or. lower- 
ing the lever p the spindle n is also raised or lowered, 
and the valve 7 shifted so as to admit steam to one end 
or the other of the cylinder a as may be desired. On the 
other hand, by moving the lever p in a horizontal plane, 
the tubular shaft g is rotated, and by means of an arm 
fixed on the lower end of this shaft the rod g is actuated 
and the steam admission and bye-pass valves / and i are 
opened or closed. It will now be readily understood 
how by a combination of the horizontal and vertical move- 
ments of the lever p, steam can be admitted to the 
cylinder a so as to move the piston in either direction, 
while when the valve gear has been broughtinto the desired 
position the closing of the bye-pass cock j locks it firmly 
in that position. At m isa sliding bar which is coupled to 
a prolongation of the piston rod c, and whichis graduated 
so as to indicate the position of the reversing gear. The 
apparatus is altogether, we understand, found to act 
easily and promptly, and to give facility for every 
desired minuteness of adjustment. 

We give on the present page reduced copies of a series of 
indicator diagrams taken from the engine under notice, 
these diagrams having been obtained from the left-hand 
cylinder while the engine was running trains between 
New York and Philadelphia, the speed of these trains, 
including two stops, being about forty-seven miles per 
hour. Subjoined is a Table giving a summary of the 
chief figures scaled from the cards, 

Diagrams from Engine No. 10 on Trains 31 and 38, New 
York Division, April 28th, 1881. 
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Mr. Fry also sends us the following particulars of the 
comparative performance of locomotive No. 10 (the 
engine we have been describing) and No. 724. 

*‘ Locomotive No. 724 is a class ‘C’ anthracite, with 
two pairs of driving wheels and four-wheeled truck, 
cylinders 17 in. by 24 in. 

Driving wheels... ve ... 66 in. dia. 
Grate area ... - ai am ... 29.13 sq. ft. 
Heating surface of tubes ... 1002.60 sq. ft. 

99 99 », firebox 155.55 ,, 
Total heating surface 1161.15 ,, 


Weight on first pair of driving wheels... 28,430 Ib. 


- second 99 ee 27,155 ,, 
- truck o ons «> 26,176 5 
Total weight of locomotive in working 


order ii ne ie eso ee 79,760 ,, 

“During the week ending June 18, 1881, the consump- 

tion of coal per car mile was 
Locomotive No. 10 
*” No. 724... es -» 12.76 

“The car mileage locomotive No. 10 being 7209 at 
8.32 lb. of coal per car mile, the consumption of coal 
would be 7209 8.32 1b., or 60,000 lb. If we take the 
car mileage of locomotive No. 10 (7209 miles) and the 
consumption of coal per car mile of locomotive No. 724 
—12.76 lb.—the consumption of coal would be 7209 x 
12.76, or 91,987 lb., or a saving in one month of 31,987 lb, 
in favour of No. 10.” 

In an early issue we shall publish engravings of the 
tender used in connexion with the locomotive we have 
been describing. 


-8.32 Ib. 


9 








Messrs. ALLCHIN AND Co. : ErraTUM,—In our notice 
of the Smithfield Show last week, Messrs. Allchin and 
Co. were by anerror spoken of as ‘‘ of Derby,’’ whereas 
the firm is, as is well known, an old-established one at 
Northampton. 





Tue Society OF ENGINEERS.—The twenty-seventh 
annual general meeting of the members of the Society of 
Engineers was held on Monday evening last, the 12th irst., 
in the Society’s hall, Victoria-street, Westminster. The 
chair was occupied by Mr. Jabez Church, vice presidert. 
The following gentlemen were ballotted for and duly 
elected as the council and officers for the ensuing year, viz.: 
As president, Mr. Jabez Church; as vice-presidents, Mr. 
F. E. Duckham, Mr. Arthur Rigg, and Mr. W. Schon- 
heyder ; as ordinary members of council, Mr. R. Berridge, 
Mr. 8S. Cutler, Mr. C. Gandon, Mr. C. J. Light, Mr. Perry 
F. Nursey, Mr. Heber Duckham, Mr. A. F. Phillips, and 
Mr. Arthur T. Walmisley, the three last-named gentle- 
men being new members of the council; as honorary secre- 
tary and treasurer, Mr. Alfred Williams ; and as auditor, 
Mr. W. H. Bennett. The proceedings terminated by a 








general vote of thanks to the council and officers for 1881 
which was duly acknowledged by the chairman. 
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COMPOUND SEMI-FIXED ENGINE. 

In our notice of the Smithfield Show last week, we 
mentioned a new type of compound semi-fixed engine 
which was exhibited there by Messrs. Marshall, Sons, 
and Co., of Gainsborough, and we now illustrate this 
engine on page 594. The engine is rated by Messrs. 
Marshall as an 8-horse, and it has high and low pressure 
cylinders respectively 5in. and 9 in. in diameter, while 
the stroke is 12in. and the speed 180 revolutions per 
minute, thus giving a piston speed of 360 ft. per minute. 

As will be seen from our engravings the engine is 
erected on wrought-iron channel bars underneath a boiler 
of the locomotive type, this boiler having a steel shell and 
Bowling iron firebox and being constructed for working 
at 1401b. pressure. The smokebox of the boiler fits on 
and is bolted to the top flange of the cylinder, which is 
also secured to and carried by the channel bars at the 
bottom. The firebox end of the boiler rests on a neat 
ashpan, which is fitted between and carried by the chan- 
nel bars (in a similar manner to the cylinder end), ard 
is fitted with draught regulator, &c. 

The cylinder casing, steam chests, intermediate re- 
ceiver, stop valves, and exhaust chambers are formed in 
one single casting, and both high and low-pressure cylin- 
ders are steam-jacketted with steam of full boiler pres- 
sure. The cylinder liners are cast separately and 
forced into their places in the usualmanner. The steam 
chests are arranged outside soas to give ready access to 
the slide valves, and the stop valve can be readily exa- 
mined by taking off itscover. The steam chest, jackets, 
and receiver are all well drained. When the stop valve 
is slightly opened steam is admitted to the high-pressure 
steam chest, and a small quantity to the low-pressure 
steam chest. But when the valve is pulled a little further 
open and up to wide open, the steam is shut off from the 
low-pressure steam chest, and the engine works compound. 

The high-pressure cylinder is fitted with Hartnell’s 
automatic governor and valve gear, the main valve being 
cast in brass. The low-pressure cylinder is fitted with 
a variable expansion eccentric and a single slide valve. 
Bored guides are used in lieu of the ordinary slide bars, 
these guides being bolted to the cylinders and forming 
the front cover and piston rod stuffing-box, while a similar 
flange at the opposite end bolts up to the bridge plate, 
which is of wrought iron and extends across the engine, 
secured to the channel bars. 

This bridge plate carries the governors and automatic 
expansion link, &e. The valve rods are provided with 
plunger guides with oil-catchers bolted to the front of 
the cylinders, and the valve-rod joints are fitted with 
steel cotters and brass gluts for taking up the wear. 

The force pump and valve boxes are made in one 
simple casting fitted with spiral wing valves, air vessel, 
copper delivery pipes, and brass check valves, the latter 
being mounted on a wrought-iron block rivetted to the 
boiler shell. All the wearing parts are large and the 
oiling arrangements complete. The boiler is provided 
with manhole on the top and with wash-out plugs and 
mud pocket under the barrel. The mudholes are formed 
in the covers of the firebox shell. The engine is care- 
fully counterbalanced, and no pains have been spared to 
make it in every way a thoroughly satisfactory piece of 
work. 

Altogether the engine is of a high-class type, which 
we anticipate will be found to work with a very high 
economy of fuel, while from the excellent control given 
by the arrangement of automatic expansion gear em- 
ployed, the engine is peculiarly adapted for use in cases 
where a steady speed has to be maintained when working 
against variable loads. Thetype is also one well suited for 
electric lighting purposes, where the uniformity of speed 
maintained is a great desideratum. 








LONG SPAN BRIDGES. 
To THE EDITOR oF ENGINEERING. 

Srr,—The subject of long-span bridge building has of late 
been frequently discussed, and is one which always has an 
interest for those who are much engaged with the theory 
of bridge construction. 

It has been observed (I think by Max Am Ende) that 
the construction of a bridge of any greater span than has 
hitherto been attained, or of long-span bridges par 
excellence, is a subject which of necessity lies outside the 
range of practical experience, and therefore that in 
advancing into this untried region, theory is the only 
reliable, and indeed the only possible guide. 

In relation to this matter, reference has often been made 
in your own paper and elsewhere to the theory contained in 
Mr. Baker’s treatise on long-span bridges, and to the 
conclusion which forms the broad result of the author’s 
reasoning, viz., that in point of structural economy the 
*‘eontinuous girder’’ is superior to any other known 
type of bridge construction; and as I take it that this 
conclusion is advanced by the author as a general one, 
without regard to any particular local conditions, I should 
like, with your permission, to examine briefly the groands 
on which it is based. In the first place I may observe 
that the form of structure here referred to is not, strictly 
speaking, a ‘“‘ continuous girder,” as the continuity is 
purposely broken at two points in the span; but the 
structure really consists of a central independent girder 
carried between two projecting cantilevers. 

However, the name is perbaps unimportant, but it is very 
important to bear in mind the fact that the cantilevers have 
to carry between them the weig’it of the central g'rder and 








Its load, as well as their own weight and their own portion 
of the distributed load ; and this is a point which I think 
has been overlooked, or at all events has not been taken 
into account in calculating the required weight of the canti- 
levers, as given in the work referred to. 

To state the point concisely, I may say that Mr. Baker 
in this work examines the relative economy or efficiency of 
a number of different types of bridge construction, and 
claims for the continuous girder of varying depth a 
great advantage over any other system, and he bases this 
claim upon a certain line of argument which is afterwards 
corroborated by the results of detailed calculations ; but I 
cannot help thinking that a careful examination of this 
argument will show that it is vitiated by a subtle fallacy 
which underlies the whole chain of reasoning; also that 
the subsequent calculations are in like manner erroneous, 
because they omit to take into account the strain produced 
in the cantilevers by the weight of the central girder and its 
load, and that owing to this omission, the weight of iron- 
work required in the construction of a continuous girder of 
large span is materially understated. 

In order to make this matter quite clear, I should 
perhaps explain in the first place, that the method of in- 
vestigation generally samasell in Mr. Baker’s work is, 
broadly speaking, as follows: In examining the economic 
efficiency of a particular class of girder (or other form of 
bridge), the author first obtains a formula for the strain 
which is produced in the members by the weight of the 
girder itself, expressed asa strain of so many cwts. per 
square inch. Then, having fixed the working strain at 
four tons to the square inch, he finds, by a simple calcula- 
tion, the weight of the girder in terms of the useful load ; 
or, in other words, he obtains a ‘‘ multiple,’’ which in each 
case expresses the number of tons of iron required in the 
construction of the girder for every ton of distributed 
useful load carried by the girder. This quantity is, of 
course, a function of the span, and increases very rapidly 
when the span gets beyond a certain width, and a 
‘limiting span’’ is soon reached at which the multiple 
becomes infinity ; which of course means that a girder of 
that span will be strained by its own weight alone to the 
fall extent of the working strain adopted, and therefore 
cannot be made to carry any useful load at all without 
exceeding the safe working strain. 

Thus, for example, in speaking of type three, which repre- 
sents the ordinary independent bowstring girder, the 
author shows that when the span is 600 ft. the strain due 
to its own weight will be 52 cwt. per square inch, and that 
the weight of the girder will be equal to the useful load 
multiplied by 1.86; as the span increases the weight of the 
girder is rapidly augmented, and when the span reaches 
1000 ft., the girder is strained by its own weight to an 
intensity of four tons per square inch, and the multiple 
therefore becomes infinity ; that is to say, that no matter 
how much iron we may put into the girder, we cannot 
possibly make it strong enough to carry a single ounce of 
useful load. In fact, when the limiting span is reached, 
the case becomes somewhat similar to that of a vertical 
iron rope, whose hanging length is so great that its weight 
is alone sufficient to strain it to the full extent of its 
working strength, so that however mucb we may endeavour 
to strengthen it by enlarging its diameter, it will still be no 
more capable of carrying any useful load, than it would be 
if it consisted only of a single wire—supposing of course 
that the working strain is not in any case to be exceeded. 

Reverting however to the work under consideration, the 
author brings before us, under type six, a bridge consisting 
entirely of a pair of cantilevers meeting at tke centre of 
the span, and for this form of structure he claims certain 
advantages which need not now be discussed. It will be 
sufficient to say that when the span reaches 1100 ft., the 
author gives the weight of the girder as being 4.15 times 
the weight of the useful load, while for a span of 1200 ft., 
the multiple is only increased to 6.10; and it only becomes 
infinity when the span reaches a width of 1500 ft., which 
is therefore the ‘“‘ limiting span.’’ 

Having given these preliminary calculations, I will now 
quote the argument which the author builds upon them, 
and by which he endeavours to support the supposed 
advantages of the “‘ continuous girder of varying depth ;’’ 
numbering the successive steps of the reasoning for future 
reference, so as not to interrupt the sequence of the 
argument. Hesays: ‘* The preceding investigation has 
informed us that with the given unit strain, and an 
unlimited supply of metal, it is possible to construct a 
cantilever bridge of 1500 ft. span; (1) it follows as a 
corollary that it is also possible to construct a cantilever 
or bracket of 750 ft. projection, capable of carrying any 
required load at its extremity. (2) For assume that we 
support this load by a simple triangular frame, consisting 
of an inclined tie and a horizontal strut, then the weight of 
this frame will not induce a strain on either tie or strut, 
since the whole affair will be borne by the original canti- 
lever as a portion of its uniform load ; (3) and, consequently, 
it will be possible to construct this triangular bracket, or 
what amounts to the same thing, the original cantilever, 
of sufficient strength to carry any required load at its 
extremity. (4) This being so, it necessarily follows that it 
will be practicable to rest the two ends of either of our 
type forms of independent girders upon the extremities of 
a pair of these cantilevers, as securely as if they rested on 
their original piers. (5) It is evident that if we do thus 
insert an independent girder between the two halves of a 
cantilever bridge, the limiting span of the entire structure 
will be equal to the sum of the limiting spans of the two 
systems of which the bridge is composed ; thus if we take 
our last type, and the bowstring bridge, the limiting span 
will be 1500 ft. +1000 ft. =2500 ft.”’ 

Now, Sir, with all deference to the known ability and 
accomplishments of the author, I submit that the proper 
conclusion to be drawn at each step of this reasoning, is 
the direct negative of that drawn by the author. 

To begin at the first step, it is perfectly true that “ the 








preceding investigation has informed us that it is possible 
to construct a cantilever bridge of 1500ft. span,” but it 
has at the same time informed us that such a bridge will 
be incapable of carrying any load beyond its own weight, 
(1) It follows as a corollary that it is also possible to 
construct a cantilever of 750 ft. projection, but that such a 
cantilever will be also incapable of carrying any load 
whatever, either at its extremity or elsewhere. (2) For 
suppose that we attempt to support a load at the end of 
the cantilever by means of an additional triangular frame 
or bracket (alongside the original cantilever), it is evident 
that the weight of this additional cantilever would in like 
manner strain its own members to the full extent of their 
working strength, for the weight could not be carried by 
the original cantilever, which, as we have seen, is incapable 
of carrying anything beyond its own weight; the addi- 
tional bracket must, therefore, be carried by itself, and in 
being so carried will induce a strain in its own members 
equal to the full working strain, just as in the case of the 
original cantilever. It is evident that at this point in the 
argument the author has for the moment lost sight of 
the fact that when a cantilever reaches its “ limiting’’ 
length, no amount of metal that can be added to its section 
will make it capable of carrying anything beyond its own 
weight ; and that nothing can be gained by supposing the 
additional metal to be added in the form of another canti- 
lever alongside the first. For however many cantilevers 
we may place side by side, each one will strain itself to the 
full working limit by its own weight alone, and therefore 
no imaginable number of cantilevers will suffice to increase 
the strength of the whole so as to have any margin of 
strength left for carrying the useful load. Consequently 
(3) it will be impossible either to construct an additional 
bracket or to strengthen the original cantilever in such a 
way as to enable it to carry any load whatever at its 
extremity. 

I need not follow the argument further, for it is evident 
that if this view is the correct one, the remaining conclu- 
sions must in like manner be directly reversed, and there- 
fore the reasoning does not enable us to form any estimate 
of what the limiting span will really be, except the negative 
one that it cannot be equal to 1500 ft. + 1000 ft. = 2500 ft. To 
determine the “limiting span’’ of the continuous girder 
would no doubt be a very difficult problem, and one which 
cannot be entered upon here; but assuming that Mr. 
Baker’s tables in the work referred to represent fairly the 
weights of the bowstring and the cantilever of varying 
depth, we may perbaps obain a rough idea of the “‘ limiting 
span’’ of the continuous girder as compared with that of 
the cantilever bridge by means of the following considera- 
tions. 

1. The greatest possible value of the limiting span will 
not be greater than the value which is obtained when the 
length of bracket is fixed at the best possible amount. 

2. Begin by assuming that the brackets are each 750 ft. 
in length, which is the greatest length possible, then the 
limiting span of the continuous girder will be 1500 ft., 
because the length of intermediate girder which can be 
carried between their extremities is nil. The reason why 
we cannot carry any appreciable length of girder between 
the extremities of bn cantilevers is, in fact, the same as 
that which forbids us to add anything to the length of a 
750 ft. cantilever ; namely, that any weight attached to 
the extremity of such a cantilever, whether as a prolonga- 
tion of the bracket or in any other form, onal at once 
increase the strain in the bracket beyond the safe working 
limit, for it is evident that the strain caused by the weight 
of a small increment of girder, added at the outer ends of 
the cantilevers, will be practically the same whether it be 
attached as a prolongation of the cantilever itself, or as 
half the weight of a central girder suspended between the 
extremities of the two cantilevers. 

3. In the same way it may be shown that if we take any 
smaller length of| bracket, the limiting span of the con- 
tinuous girder will be not greater but less than that of the 
cantilever bridge, and that its real value, so far from being 
equal to the sum of 1500 ft. + 1000 ft. = 2500 ft., will probably 
lie somewhere between 1500 ft. and 1000 ft. For example, 
let us assume that the brackets have each a length of 
600 ft. ; then in order to bring the span up to 1500 ft. we 
may either add 150 ft. to the end of each bracket, or we 
may suspend a bowstring of 300 ft. between the cantilevers. 
lf we adopt the first-named course, Mr. Baker has shown 
that it will have the effect of straining the bracket up to 
the full working limit, so that we arrive at a cantilever 
bridge of the ‘‘ limiting span ;’’ and if the weight of the 
300 ft. bowstring will produce a greater strain than the 
weight of the 150 ft. bracket, the evidence will at least go 
a long way to show that nothing is gained by the introduc- 
tion of the central girder, and that in this case, as before, 
the limiting span Of the continuous girder will at all events 
be no greater than that of the cantilever bridge. Re- 
ferring then to Mr. Baker’s tables, I find that the weight 
of one-half of a 300 ft. bowstring is to the weight of a 
150 ft. bracket nearly as 5 to 3. The moment produced by 
the 150.ft. bracket added as a prolongation of the 600 ft. 
bracket will therefore be proportional to 3x675=2025, 
while the moment produced by half the weight of the bow- 
string will be proportional to 5 x 600=3000. It is evident 
therefore that by throwing a bowstring across this gap of 
300 ft. we shall strain the cantilevers more severely than 
by building oui an additional 150 ft. of bracket on each 
side ; and the only conclusion to be drawn is that if we have 
brackets of 600 ft., the length of the central bowstring 
must be less than 300 ft. if we wish to keep within the 
limits of the working strain, or, in other words, that the 
limiting span of the continaous girder will be considerably 
less than that of the cantilever bridge. And by taking 
successively shorter lengths of bracket, the result will be 
found to be the same or still less favourable for the con- 
tinuous girder. 

These considerations have, of course, not enabled us to 
determine the exact limiting span of the combination of 
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systems which is here referred to as the ‘‘ continuous 
girder,” but they have all clearly pointed in the direction 
that it will be found to be somewhere between the limiting 
spans of the two systems of which it is composed, and not 
the sum of those spans. 4 ; 
This view of the case is, however, directly at variance 
with the figures given in the table of weights of the con- 
tinuous girder contained in the work referred to. This 
table in fact appears to support the arguments of the 
author, as it shows the weight of the girder gradually 
increasing as the span increases from 300 ft. to 2500 ft., 
and the “* multiple’ only becomes infinity when the latter | 
. pan is re ached. But I have before mentioned that these 
figures omit a very important item in the weight, and I 
think the author will certainly see, upon consideration, 
that the formula from which these weights are calculated, 
has by some oversight been wrongly constructed, and that 
it omits altogether the weight of ironwork required in the 
bracket for the purpose of carrying the bowstring. | 
In proceeding to construct this formula, the author says : | 
‘Let a=the sum of the lengths of the two cantilevers, and | 
let 4=the span of the centre portion or the bowstring | 
girder. Then a+/=span of the “continuous” girder. 
Also let » be the multiple corresponding to span 4g, | 
and m the multiple for span 4 given in the tables of | 
multiples for types 6 and 3 respectively. Then the load 
er foot on the cantilever in terms of the useful load as | 
fore, reduced to the equivalent load per foot distributed | 
a (n+1) | 
€ 


over the entire span, will be In the same manner | 


+b 
i . b¢ 
the load from the bowstring will be ” m+1). 
a+ 


; and assum- 
, 

ing the weight on the end of the bracket as equivalent to 

double the amount distributed, the load from the ‘‘ triangle’’ 

, 2b(m+l1) 

will be —— ; 

at b - 

mean equivalent load; and that amount, less the unit 

useful load, will be the mean equivalent multiple ; there- 
fore 


The sum of these amounts will be the 


Multiple=* (n+1)+34 (m+1)», 
‘ a+b 
I have quoted the author thus far verbatim, but I think 
this formula must have been misprinted, as it appears 
afterwards in the following form : 
u—*” +30 m_4 
; a+b . 
while the table itself appears to have been calculated from 
an intermediate formula, viz. : 
‘. a(n+1)+34(m +1)_) 


a+b 


However this may be, of course the multiple should give 
us the weight of the girder in tons per foot for a useful 
load of 1 ton per foot, and as a+J% represents the total 
span, the numerator of the above fraction ought to repre- 
sent the total weight of the two cantilevers and the inter- 
mediate bowstring on the assumption that the useful load 
is equal to 1 ton per foot distributed over the entire length 
of the bridge. But it is evident that the first term a n 
represents the weight of a pair of cantilevers constructed to 
earry their own portion of the uniform load and nothing 
more, while the other term represents simply three times 
the weight of the bowstring. Thus we have, in addition to 
the actual bowstring, the weight of two additional bow- 
strings thrown unnecessarily into the account, but the 
expression entirely leaves out the important item which the 
author intended to include, namely, the weight of metal in 
the cantilevers required for the purpose of carrying the 
bowstring and its load suspended between their extremities, 
or to carry an equivalent distributed load equal to twice the 
weight of the bowstring. 

The formula, in fact, omits to provide any metal what- 
ever for supporting the weight of the bowstring and its 
load, and it is evident that in order to fulfil the author’s 
intention it should have been constructed as follows : 


an (: + 24 CD) +bm 
M= —_— ; 


a+b ~~” 
_an+hbm+2 bn (m+1) 
art b 
_ That this omission will make a very serious difference 
in the calculated weight of the whole structure, especially 
in cases of long span, will be seen at once if we take the 
case of a span of 1750 ft., and work out the weight of each 
component part on the assumption that the useful load will 
Lert ton per foot distributed along the entire length of the 
ridge. 
The most economic length of bowstring for a bridge of 
this span is given by the author as 


p= 1750-550 G09 ty, 


Therefore the combined length of the two cantilevers will 
e a = 1750-600 = 1150 ft. 

With regard to the weight of the bowstring, I have 
already quoted the “‘ multiple’ given by the author (under 
type three), for a span of 600 ft. as being m = 1.86. 

Therefore in this case the bowstring will weigh 1.86 tons 
per foot or 1116 tons, and will carry 600 tons of useful load, 
so that the weight suspended between the ends of the two 
cantilevers will be 1716 tons. Next, inregard to the canti- 
levers, their combined length is 1150 ft., and Ihave already 
quoted the multiple given by the author for cantilever 
bridges of 1100 ft. and 1200 ft. span as being 4.15 and 
6.10 respectively ; it will therefore not be too much if we 
take n=5 for the case before us, and the cantilevers will 
therefore weigh 5 tons per foot if they are constructed 
to carry a useful load of 1 ton per foot distributed 
along their own length. Of course they have to carry this 





useful load as their own portion of the uniform distributed 
load, but in addition to this they have also to carry the 
weight of the bowstring and its load, or a load of 1716 tons 
imposed on the extreme ends of the cantilevers, and 
equally divided between them. Assuming, with the author, 
that this load is equivalent to double the amount dis- 
tributed, it will of course, be equivalent to 2x 1716= 
3432 tons distributed over the combined length of 1150 ft., 


or toan additional uniform load of re = nearly 3 tons 
J 


per foot. ; 

Now the weight of iron required in the cantilevers to 
carry this additional load will evidently be 3 x 5=15 tons 
per foot, and therefore the weight of the cantilevers, when 
constructed to fulfil their actual duties of carrying both 
their own load and also the weight of the bowstring, will 
be 15+5=20 tons per foot, or in all 20 x 1115=23,000 tons. 
The total weight of the continuous girder will therefore be 
23,000 + 1116=24,116 tons, or a weight of ironwork of 
13.78 tons per foot to carry a useful load of 1 ton per foot. 

The value of the ‘‘ multiple’’ for a continuous girder of 
1750 ft. span should therefore be M=13.7, but the value 
given in the author’s tables is only 5.35 for a span of 
1700 ft., and only 6.47 for a span of 1800 ft. 

This calculation would of course be greatly modified in 
the case of a steel bridge, in which a higher working strain 
would of course be adopted, and the difference between the 
results of the two formule would be very much less. It is 
also evident that the higher the span the greater would be 
the difference between the two results; but even with the 
addition here submitted, the value of the multiple would 

| still be theoretically a finite quantity for all spans below 
| 2500 ft., although it would be so exorbitantly great for 
| Spans approaching that width as to be practically prohibi- 
|tory. But the questions really at issue are, whether the 
‘* limiting span’’ of a composite structure can be accurately 
determined by adding together the “‘ limiting spans’’ of its 
component parts; and ws practical value can be attached 
to an ideal quantity thus obtained, as compared with other 
|ideal quantities obtained by a different process in the 
case of other types of construction. I think it might be 
| shown that if the same process were applied to other types 
(considered as composite structures), their limiting spans 
|would be indefinitely greater than 2500ft.; but I have 
already trespassed far too much upon your valuable space. 
I am, Sir, your obedient servant, 
T. CLAXTON FIDLER. 
Westminster, December 12, 1881. 


(The article criticised by Mr. Fidler appeared in these 
columns about fifteen years ago, and it is needless to say 
the investigation had no pretence to be considered as 
exhaustive and final. ‘The real interest of the matter 
will be confined to the case of practical railway bridges, 
and will not include that of a 1700 ft. iron girder 
bridge, which no engineer would contemplate building. 
A 1700 ft. steel girder bridge we know is about to be built 
across the Forth, and as the engineers have been working 
six months at the detail drawings, the weight of steel in 
such a bridge is known with certainty. We understand 
the net quantity as taken from the drawings with 5 per 
cent. added for contingencies, amounts to 44,940 tons, and 
as the continuous girder is exactly one mile in length, the 
weight of steel thus averages 170 ewt. per foot run. Now 
on page 583 of our third volume, the probable weight of 
steel in such a bridge is given at 190 ewts., or 10.5 per cent. 
more than the actual weight. But the rolling load assumed 
in the latter estimate was a hypothetical weight of 1 ton 
per foot on each line of rails, whilst that taken in the case 
of the Forth Bridge is the actual weight of the heavy coal 
trains which will traverse the bridge, and these weigh from 
10 to 15 per cent. less than the assumed ton per foot. 
Deducting, therefore, 10 per cent. from the tabular weight 
of 190 ewt. we obtain 171 ewt., which is practically the 
same as the actual weight. Fifteen years ago when the 
article criticised by Mr. Fidler was written, we were not 
|within ‘* measurable distance’’ of the realisation of a 
1700ft. span steel girder bridge; nevertheless, if any 
engineer contemplating such a work had acted upon the 
information published by us in June 1867, he would, as it 
so happens, have been led little astray, since the strain 
; upon the steel assumed by Mr. Baker was identical with 
jthat which the Board of Trade ten years afterwards 
prescribed for adoption in railway structures, and the 
weight of steel given in the tables was, as we have shown, 
| identical with that arrived at after six months’ investigation 
and preparation of the working drawings of a 1700 ft. steel 
girder bridge.— Ep. E.] 

















THE INDIAN PUBLIC WORKS DEPART- 
MENT. 
To THE EDITOR OF ENGINEERING. 

S1r,—In reading your articles on the reorganisation of 
the Public Works Department in India, I observe you do 
not bring sufficiently prominently to notice a point which 
I consider accounts very much for the so-called failure to 
obtain qualified civil engineers for India, which was the 
ostensible reason for the establishment of Cooper’s Hill 
College, the only intelligible reason for its establishment 
being either the formation of a few more comfortable 
home berths for some favourable Royal Engineer officers, 
or for the training of all future civilians, not in practical 
engineering, but in subordination and due respect for their 
Royal Engineer superiors in India and public works 
system generally. 

The point I allude to is this: The miserdble inducement 
held out to candidates. The inducements were : 

1. Pay at 177 rupees per month. 

2. Furlongh, one year after ten years. 

3. Pension, virtually none, that is, a pittance after 
thirty-one years’ service (how many men live in India for 
thirty-one years ?), 





4. Social position, none; only that accorded to natives 
and half-castes in the subordinate uncovenanted service of 
the old Kast India Company. 

For an appointment in the Public Works Department 
with these inducements, candidates were required to possess 
equivalent to a university education, and to be practical 
engineers, with some experience besides, and to pass in a 
public competitive examination. For Cooper’s Hill can- 
didates the ind ts were suddenly altered to : 

1. Pay, 350 rupees a month, with travelling allowance 
besides. i 

2. Furlough, two years after eight. . 

3. Pension, appreciable in amount, but still very small. 

4. Social position, acknowledged socially, but only to a 
small extent officially. ‘ 

For an appointment with these inducements, candidates 
are only required to attend at a gentlemanly college with 
its rowing club, cricket club, football, billiards, whist, 
dances, &c., and are manufactured into practical engineers 
and scientific scholars in less than two years, with a know- 
ledge besides of the elaborate system of public works, 
accounts, and languages of India, and are guarantee 
appointments whether the Indian Government requires their 
services or not; and all this at much less cost to their 
parents than under the former system ! 

Under the foregoing circumstances, is it to be wondered 
at that the Indian Government was saddled with a few, 
but very few among the competitive candidates, ‘‘ hard 
bargains?’ An incapable, or unsteady, or lazy Royal 
Engineer can be reverted, or retire at will, to military or 
other duty, and distinguish himself in the military line, 
or accountant-general’s, or mint, or political, or revenue, 
or in fact any appointment under the sun, and after the 
lapse of years, when it can be thought that his short- 
comings have been forgotten, he can be reinstated in the 
Public Works Department, perhaps receiving all back pay, 
in a higher grade than he would have deserved had he 
remained in the department ; whereas the ‘‘ hard bargain’ 
civil engineer can be retained, and pointed at if, it serve a 
purpose ; while the really good and promising civil engineer 
can be retired forcibly when he approaches the higher 
grades where his influence might have weight in the 
reorganisation or economic management of the depart- 
ment, or be shelved in some out-of-the-way provincial 
appointment. 








I an, Sir, yours faithfully, 
A CIvIL ENGINEER. 





MOTIVE POWER AT THE PARIS ELEC- 
TRICAL EXHIBITION. 
To THE Epiror oF ENGINEERING. 

S1r,—In an article on the motive power at the recent 
Paris Electrical Exhibition, published in your issue of No- 
vember 4, page 452, you refer to the engine exhibited by us, 
and you state that the figures referring to the consumption 
of fuel by our engines, as measured at various trials, are 
not official. We wish to point out that this statement is 
erroneous, and we will cite as one example, as being the most 
recent, the figures corresponding to our 100 horse power 
engine—15lb., or more exactly 14.941b. steam—which are 
obtained from precise and official experiments made by the 
Société Industrielle de Reims, on the occasion of a com- 
petition between the firemen of that town on one of our 
four-valve engines at the works of MM. Dauphinot, Sons, 
and Martin. The Industrial Society of Reims has an 
official character, and was recognised by the State as an 
association of public utility in 1861. It is a scientific and 
technical institution, similar to that so well known at 
Mulhouse for example, and having amongst its principal 
objects the carrying out of precise ‘and accurate experi- 
ments. We shall be obliged if you will take an early 
opportunity of inserting this correction at an early date. 

JOSEPH AND PavL Farcor. 

St. Ouen Seine). 








TWO-WHEELED PORTABLES. 
To THE EDITOR OF ENGINEERING. 

S1r,—In ur impression of the 9th inst., at the top of 
the third colu:nn in page 571, we observe you noticea ver- 
tical boiler with engine mounted on two large travelling 
wheels, remarking, ‘‘that it is the first time such an 
arrangement bas been exhibited by an English maker.’’ 

Will you kindly allow us to call your attention to the 
fact that we exhibited at the Carlisle meeting of the Royal 
Agricultural Society a two-wheeled portable in which our 
patent vertical boiler was used, offering asit does special 
advantages for such an arrangement. 

Your numerous readers will find our exhibit illustrated 
and described in your notice of the Carlisle meeting. 

Yours faithfully, 


CocHRAN AND Co, 
Birkenhead, December 13, 1881. 


[The words ‘‘at the Smithfield Show” should have 
been inserted after the words ‘‘ English maker,” quoted 
by Messrs. Cochran. Atthe same time Messrs. Cochran 
are quite rigbt in directing attention to the neat little 
— a portable which they exhibited at Carlisle. ~ 
ip. E.] 


COFFEE MACHINERY AND WINE 
FILTERS. 
To THE EDITOR OF ENGINEERING. 

Srr,—Can any of your correspondents inform us the 
names and addresses of the manufacturers of the under- 
mentioned machinery : 

Coffee grincing and roasting machinery. 

Filters for wine. 





Yours truly, 
CoFFEE. 
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DETAILS OF EXPRESS LOCOMOTIVE; PENNSYLVANIA RAILROAD. 
CONSTRUCTED AT THE COMPANY’S WORKS, ALTOONA; MR. T. N. ELY, SUPERINTENDENT OF MOTIVE POWER, 
(For Description, see Page 596.) ° 
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NOTICES OF MEETINGS. 

THE INSTITUTION OF CIVIL ENGINEERS.—Tuesday, December 
20th, at 8fp.m, Annual general meeting, to receive the Report 
of the Council, and to elect the Council for the ensuing year. 

THE METEOROLOGICAL SociETY.—At the ordinary meeting of 
the Society, to be held by kind permission of the Council of the 
Institution of Civil Engineers, at 25, Great George-street, West- 
minster,on Wednesday, the 2Ist inst., at 7 p.m., the following 
papers will be read: “The Rainfall of Cherrapunji, Assam,” by 
Professor John Eliot, M.A., F.M.S.; “On the Meteorology of 
Cannes, France,” by William Marcet, M.D., F.RS, F.M.S.; “The 
Principle of New Zealand Weather Forecasts,” by Commander 
R, A. Edwin, R.N., F.M.S.; “ Report on the Phenological Observa- 
tions for 1881,"’ by the Reverend T. A, Preston, M.A., F.M.S. 
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OUR TELEGRAPHIC COMMUNICATIONS 
WITH THE CONTINENT. 

Ir the most energetic steps are not speedily taken 

by Government, we may soon be entirely isolated 

from the Continent so far as telegraphic communi- 


be | 





cation is concerned. At the present moment we 
have the following cables entirely broken down : 
1. The Lowestoft and Nordiney cable, containing 
four conductors ; this cable is commonly called the 
Reuter cable, and belongs to the Government, but 
is maintained by the Submarine Telegraph Com- 
pany. 2. The Lowestoft and Emden cable, with 
four conductors, belonging to the German Union 
Telegraph Company. 3. The Lowestoft and Zand- 
voort cable, also with four conductors ; this belongs 
to the Government and is maintained by the Sub- 
marine Telegraph Company. 4. The Dover and 
Calais cable, containing four conductors, belong- 
ing to the Submarine Telegraph Company. 5. The 
Folkestone and Boulogne cable, with six conductors, 
| belonging to the Submarine Telegraph Company. 
!6. The Direct Spanish cable (one conductor), be- 
longing to the Direct Spanish Telegraph Company. 
Making in all six cables and twenty-one con- 
ductors. 

Besides these wires to the Continent there are 

several cables belonging to the Post Office out of 
| order, such as the cable to the Scilly Islands (one 
|conductor); one to the Isle of Arran (one con- 
| ductor); one to the Isle of Rothsay (one conductor). 
And as regards the Atlantic we have the cable 
known as the French Atlantic cable with one con- 
ductor, besides those which are in process of execu- 
tion by Messrs. Siemens with two conductors. 

It is in the fate and treatment of the first six of 
this formidable list of cables hors du combat, that 
the public are the most interested. The reduction 
of our telegraphic communication with the Conti- 
nent by twenty-one wires cannot but most seri- 
ously affect the commercial world in England, and 
we understand, on the best authority, that the 
complaints of delay on the part of merchants, 
stockbrokers, and others, are becoming most bitter. 

With the exception of the Direct Spanish Cable 
and the German Union Cable, all the rest have to 
be maintained by the Submarine Telegraph Com- 
pany. Nos. 1 and 3 are cables which became the 
property of Government on the transfer of the 
telegraphs from private companies to the State, 
and by the agreement between Government and 
the Submarine Telegraph Company that company 
had to work and maintain the cables; but if any 
renewals were required, the work and expense 
were to be undertaken by the Government. When 
maintenance is impracticable and renewal is neces- 
sary may be a very delicate point to decide, and it 
is quite uncertain how long a repairing ship should 
be kept at work before it is plain that renewal is 
the only step possible. Such an agreement seems 
to us open to a great many coaches and four. 

Nos. 2, 4, and 5 belong absolutely to the Subma- 
rine Telegraph Company, and that company have 
the duty of repairing these cables for themselves, 
and have also to maintain Nos. 1 and 3 for the 
Government, or at least to use their best endeavours 
to do so. For all this work the Submarine Com- 
pany have a small weakly paddle-wheel steamer, 
called the Lady Carmichael, which we understand 
can carry but a very limited amount of coal, and 
thus has often to put back for coal just when the 
weather has changed from bad to good, and there 
is a chance of doing work. 

Whether the agreement between the Govern- 
ment and the Submarine Telegraph Company was 
wise or not, it is quite clear that the means at 
present existing for keeping our telegraphic com- 
munications with the Continent in repair are quite 
inadequate, to say nothing of the numerous cables, 
such as the Irish and Scotch, which the Post 
Office have under their immediate control, and 
which they alone are responsible for. 

We have on many occasions in these columns 
called attention to the absurdity of the arrange- 
ment made by Government for the maintenance of 
their cables, such as the Irish cables, which they are 
bound to maintain. Strange as it may seem, it is a 
fact that no telegraphic administration of any 
importance but the British Government is without 
a telegraph repairing ship. Even the French 
Government have two—the Ampére and the 
Charente. For thisthe Postal Department are not 
to blame; they have an experienced engineering 
staff, but in spite of the most piteous yearly en- 
treaties, my Lords of the Treasury will not grant 
the department money to build or buy a ship, and 
whenever a cable belonging to the Postal Depart- 
ment breaks down, a vessel, sometimes too big for 
the work, has to be chartered from one of the con- 
tracting firms, and at the present moment even that 
arrangement could not be carried out, but an 














ordinary merchant steamer (the Morna) had to be 
chartered and hurriedly fitted for the work of 
repairing the Scilly Islands cable and various cables 
in the north. 

Turning back to the North Sea and Channel 
cables, it is clear that some arrangement must be 
made by which, whether by Government direct, or 
by the intervention of the Submarine Telegraph 
Company, at least one, if not two or three, powerful 
repairing ships should be immediately employed to 
repair, or if necessary to renew our telegraphic lines 
to the Continent. Of the Reuter cable, contain- 
ing four wires, one is leased to the Indo-European 
Telegraph Company, and this isthe company which, 
working in conjunction with the Persian Govern- 
ment lines (worked by our Indian Government), 
and the Persian Gulf cable belonging to the Indian 
Government, forms one of our fastest and most 
trustworthy routes to India. Yet this cable has 
been broken down since October 28th, and not an 
attempt is now being made to repair it. 

Turning now- to engineering difficulties, the 
general public are apt to imagine that because 
cables are frequently very rapidly repaired in the 
Atlantic and other deep seas, therefore they should 
be very much more promptly repaired in shallow 
and narrow seas. They make a rule of three, given : 
if a fault is repaired at 500 miles from land in, say, 
twenty-five days, therefore one fifty miles should be 
repaired in two and a half days. But shallow seas 
have their difficulties. ‘The cable is more liable to 
be buried in the sandy bottoms, and thus grapnels 
do not reach it. Trawlers and other fishermen get 
in the way of the repairing ship when she is dredg- 
ing, or otherwise interfere with her operations. But 
perhaps the most serious cause of difficulty is the 
want of an accurate plan of thecable. In the North 
Sea the lines of cable lie nearly directly at right 
angles to the line of tideway. Now merchant captains 
in making a passage, if they find that the crossing 
will take about two or four changes of tide, steer 
direct for their port. Their ship is thus curried 
sideways for one tide and back by the next, and so 
on, and if they have an odd tide they allow a little 
in setting their course for this. Their ship has 
made the shortest possible passage through the 
water, but the line of their course over the ground 
will be a series of bows and curves, and a cable so 
paid out will lie on the ground in positions perhaps 
twenty or thirty miles away from the straight line 
across. This was provided against in laying the 
cables between Orfordness and Scheveningen in 
Holland in 1853, under Mr. Edwin Clark and Mr. 
F.C. Webb. Flag buoys were laid down by Cap- 
tain Burstal, R.N., an experienced surveying officer, 
at distances of about ten or twelve miles right 
across the North Sea, before the cable was laid, and 
while it was being paid out, the ship was kept on a 
bearing of one of these buoys either ahead or 
astern of her, the consequence was that the line 
was almost absolutely straight across; it was, 
in fact, ranged out in really an engineering way. 
Soon after this the Dunwich and Zandvoort 
cable was laid without any such precautions, and 
the amount of extra cable consumed over the 
actual distance across showed that serious devia- 
tions from a straight line over the ground were 
made without any exact knowledge of the position 
of these curves. Thus it is quite possible, indeed 
almost certain, that many of these cables laid in a 
hap-hazard way across by a merchant captain in a 
varying tideway, may lie in positions quite different 
to those supposed, and if we add to this the possi- 
bility that in places where they are by chance 
dredged across, they may be at that particular spot 
buried in a ridge of sand, the difficulties of finding 
them will be easy to appreciate. 

In any case it is clearthat if no cable ships are 
at work, repairs will not be carried out. To 
show the difference between the early days of 
maintenance of North Sea cables and the present, 
it may be mentioned that the old Electric Tele- 
graph Company were never without a repairing 
ship, from the very first day the four cables between 
Orfordness and Scheveningen (commonly called the 
Hague cables) were laid, until they were removed. 
Their ship, the old Monarch, formed the first 
example of a telegraph repairing ship, and it may 
be mentioned in contrast to the present state of 
communication with the Continent, that only once, 
and that for but twelve hours, was communication 
entirely interrupted between Orfordness and Sche- 
veningen, from 1853 to 1858, although the cables 
were of a weaker type than those at present out 
of repair. 
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If the arrangement between the Government and 
the Submarine Telegraph Company is such that 
our telegraphic communication with the Continent 
and India is so seriously imperilled, would it not be 
better for the Government to take the whole matter 
into their own hands? employ two, three, or if 
necessary four or five cable ships, with experienced 


engineers to make up for “leeway” and put the | 


works once more in thorough order, even if they 
have to renew some portions, and then keep at 
least two well-fitted permanent cable ships, with 
proper Government premises ashore for cable 


tanks, stores, machinery, and gear, so as to be able | 


to keep the whole system systematically in repair. 
If some such common-sense steps are not taken we 
may expect soon to be entirely cut off from tele- 
graphic communication with the Continent to the 
exasperation of the public against Government 
neglect. 








THE CANONBURY RAILWAY 
ACCIDENT. 

Our readers will already have been made 
familiar, by the reports in the daily press, with the 
general particulars of the disastrous collisions 
which occurred on Saturday last in the tunnel 
adjoining the Canonbury Junction on the North 
London Railway ; and as the inquiry into the affair 
by the coroner for the district, and that which is 
being conducted by Colonel Yolland on behalf of 


the Board of Trade, are still in progress, we are | 


indisposed to make any remarks bearing on the 
relative responsibility of those concerned in the 
accident, or series of accidents. There are, how- 
ever, certain facts bearing on the case which may, we 
think, be fairly commented on even at the present 
stage of the inquiry. The line which joins the 
North London Railway at Canonbury is a branch 
line from the Great Northern Railway at Finsbury 
Park, and is owned by the Great Northern Com- 
pany, whose servants are also in charge of the 
signal stations situated on it. The trains running 
over this branch, however, from Finsbury Park 
are worked by North London engines. The 
signal-box at the actual junction belongs, more- 
over, to the North London Company, and is in 
charge of their men. On Saturday last this 
signal-box at the junction was in charge of Henry 
Hills, while the first signal-box on the branch line 
was in charge of William Hovey; between these 
two signal boxes is the tunnel in which the col- 
lisions occurred. According to the evidence of 
Hills, he received on Saturday morning at 8.47 a 
call “be ready” from the Great Northern No. 1 
box on the branch line (the box in charge of 
Hovey), and this call was followed by the signal 
“train on line” at 8.48. The train so signalled 
was passed by Hills to Canonbury at 8.49, at which 
time he also telegraphed back “line clear” to 
Hovey. At 8.55 Hills received a call from High- 
bury for a North London train from Chalk Farm, 
but being then unable to get “clear” from Canon- 
bury, he blocked both the Highbury and Great 
Northern branch boxes by giving the positive block 
signal of six beats on the bells. At 9.1 Hills got 
“clear” from Canonbury and he then gave “line 
clear” to Highbury, and set his signals for the 
Chalk Farm train to pass, which it did at 9.2. In 
the meantime at 8.55 Hills received from Hovey a 
call “be ready,” but he states that he refused to 
accept it and signalled back with six beats as 
already mentioned. At 9.2, however, while the 
Chalk Farm train was passing the junction, a Great 
Northern train came out of the tunnel and drew up 
at the junction signal. Hills further states that 
his signal of six beats to Hovey was answered by 
two beats only, and that he (Hills) then replied by 
giving seven beats. As the Great Northern train 
drew out of the tunnel Hills again signalled Hovey 
with seven beats, which he states were not acknow- 
ledged. After an interval of two minutes he again 
received a call of two beats from Hovey, when he 
signalled back seven beats for the third time, and 
a signal of two beats from Hovey being again 
repeated, Hills signalled seven beats for the fourth 
time. During the whole of this time the indicator 
for the Great Northern box was kept at “train on 
line.” At 9.5 Hills heard a Great Northern train 
come into collision with the train which was then 
standing partly outside the end of the tunnel 
adjoining his box (this collision, however, apparently 
not doing any damage), and at 9.7 having got “clear” 
from Canonbury he permitted this latter train to 
pass on clear of the junction, the second train which 


| had come into collision with it, remaining within 
| the tunnel. 

| Let us now see what was going on during this 
| time at the Great Northern No. 1 box. Hovey’s 
evidence as to the signalling of the train which was 
|}signalled to the Canonbury Junction at 8.47, and 
| which was passed through in the ordinary course, 
agrees with Hills, and we need not, therefore, con- 
sider that train further. At 8.54 Hovey again 
applied to Hills for permission to send on a train 
by signalling “be ready,” but the line was not 
cleared. At 8.56 he (Hovey) repeated the “ be 
ready” signal (a single-beat signal) and received, 
he states, in reply a signal of seven bells at 8.59. 
| Hovey’s evidence as to this signal is as follows : 
|“ This seven bells was a strange signal tome. I 
“had never before received that signal, and I at 
once turned to the North London code of rules, 
|‘ and finding it was a long rule, I had scarcely 
| “time to read it through, and came to the conclu- 





‘sion that it was really what is understood as 
‘a ‘permissive block’ under which a train may 
“proceed with caution.” Acting on this belief 
Hovey placed a green flag outside his window, 
and home signals, and 
on to the junction, while 
| subsequently translating in a similar manner the 
|other seven-beat signals which he received from 
Hills he passed on two other trains in the same 
|way. Of these three trains the first, as we have 
seen, came to a stand near Hills’ box, and was 
slightly run into by the second, while this latter, 
while still standing in the tunnel after the first of 
the three trains had been allowed to pass on, was 
| violently run into by the third train, the collision 
| causing the death of five persons, and the injury of 
}a number of others. The first collision occurred 
about 23 yards, and the second collision about 
150 yards from the south—or Canonbury junction 
—end of the tunnel. 

We do not propose to discuss now the question 
whether or not Hills was justified in supplementing 
his ordinary blocking of the branch line by sending 
either six-beat or seven-beat signals, but it may be 
well to explain what these signals really meant. 
The six-beat signal is a positive block signal, used 
generally on all railways working on the block 
system, and signifies an obstruction on the line. 
As stated above, Hills affirms that he transmitted 
this signal to Hovey at 8.55, but Hovey denies that 
he ever received a six-beat signal, but only the 
seven-beat signals which he did not understand. 
The seven-beat signal is a signal used on the North 
London Railway when it is desired to block the 
line in order to allow a train to come out of a 
siding. The North London rule referring to it is 
as follows: “ Before any train is allowed to leave 
“ any siding, permission must be obtained from the 
| signalman in charge, who must first telegraph 
“ the obstruction signal ‘seven’ to the next signal 
“ station on the rear of the siding, or, in the 
“event of its being necessary to cross over 
“to the other line, to the next signal stations in 
“ the rear in both directions, and obtain an acknow- 
“ ledgment of seven beats.” The difference between 
|the six-beat and seven-beat signals thus is, that 
| whereas the former constitutes a positive block from 
|the moment it is transmitted, the latter is a block 
| which is “ permissive” in the sense that it is carried 
|out by the permission of the signalman to whom 
it is transmitted. While, however, it is “ per- 
| missive” in this sense, it appears to us perfectly 
clear that the rule relating to it can in no way be 
regarded as conferring on a signalman receiving 
the seven-beat signal any permission to send on 
a train without receiving “line clear” from the 
| signal station in advance of him. 
| The only other point on which we wish now to 
| touch is, the statement of Hovey, that in sending 
'on each train he took off his home and starting 
|}signals. Now on pages 590 and 591 of the present 
issue we give engravings of an electric locking 
apparatus designed by Mr. Charles Hodgson, and 
constructed by Messrs. Saxby and Farmer, which 
possesses a special interest at present in view of 
what we have just stated. Had this gear been in 
use at the Canonbury Junction, the signals at 
Hovey’s box would, so long as Hills refused to give 
“line clear” have been kept locked at danger, and 
thus whether Hovey had misunderstood Hills’ seven- 
beat signals or not, it would have been impossible 
for him to have lowered his signals to allow trains to 
pass. Nor does the safeguard afforded by the appa- 
ratus end here, for had it been fitted at Canonbury 
Junction, not only could not Hovey lower his signals 





| pulled off his starting 


allowed the train to pass 


























until permitted by Hills, but it would have been 
out of Hills’ power to give this permission, so long 
asa train remained on the section of the line be- 
tween the two signal boxes. In view of the crowded 
state of our metropolitan lines, and the mistakes 
which are from time to time committed even by 
signalmen of experience and good character, the 
safeguard afforded by this electric locking gear 
appears to us of vast importance, in fact it would be 
difficult to over-estimate its value. It so happens 
that Colonel Yolland, who is conducting the inquiry 
into the Canonbury disaster, has had special facili- 
ties for investigating the action of the electric 
locking gear on the new line of the London, 
Brighton, and South Coast Company between East- 
bourne and Tunbridge Wells, and he is therefore 
familar with its action. It would be some com- 
pensation for the sad results of the Canonbury 
disaster, if the inquiry now in progress should lead 
to the general adoption on crowded lines of such a 
safeguard as the electric-locking gear affords. 
According to present arrangements the inquest 
opened on Tuesday last on those killed in the 
Canonbury collisions stands adjourned until Wed- 
nesday the 28th inst., and we propose to postpone 
any expression of opinion on the action of the 
signalmen until it has been brought toa conclusion. 


THE EMPLOYERS’ LIABILITY ACT. 

CoMPARATIVELY few cases under the Employers’ 
Liability Act have found their way into court 
since the Act came into operation, and the practice 
of contracting out of the Act has already become 
very general, and is daily extending. It must not 
however, on this account, be thought that the Act 
is by any means or in any sense a dead letter, as 
has been asserted in some quarters. The operation 
of the Act has been—as in our notice of it on 
December 31st last we anticipated it would be—to 
call into existence a system of insurances, which is 
gradually becoming an integral part of our social 
economy. In many cases the larger companies 
have become, as they were already in the analogous 
case of risk of loss by fire, their own insurers, and 
have set aside definite amounts from time to time, 
supplemented in some cases by contributions from 
the workmen, to form a contingent fund to meet 
any liabilities arising under the Act. The smaller 
firms have in most cases resorted to one of the 
large insurance societies which have sprung up, and 
by paying an annual premium, proportionate to the 
wages paid by them, and to the risks incidental to 
the nature of the employment, have secured them- 
selves against liability. 

The question of the advisability of extending 
the principle of the Act (if indeed any principle 
can be said to underlie its heterogeneous and piece- 
meal provisions) to all accidents happening to a 
workman in the course of his employment is still 
the subject of considerable discussion. We have 
before pointed out that the effect of such a change 
would be simply to shift the incidence of the risks 
from the shoulders of the workmen and general 
public, and to lay it upon the consumers of the 
urticle produced, leaving the employer really 
unaffected thereby. But beyond this there would 
be an actual saving not only to the general public 
but also to the consumers. At present, no doubt, 
the risks of an employment form a considerable 
factor in the rate of wages. This factor is divisible 
into two parts: First, the risk of being maimed or 
killed, which must always be paid for ; and, second, 
the risk of pecuniary loss resulting therefrom. At 
present, or until recently, the additional wages paid 
under the second head have been squandered in most 
cases by the workman, without any benefit resulting 
to himself, and when the time for its application in 
the proper way has arrived, the poor-rates or 
private benevolence has had to supply the defi- 
ciency. The effect of making an employer liable 
for all accidents would simply be that this second 
item of additional wages paid for risk, would be 
retained by the employer, and paid in the form of 
an insurance premium. The fund thus created by 
these premiums would be applicable instead of the 
poor rates, the general public would be relieved, 
the workmen benefitted, and the employers and con- 
sumers left in statu quo. 

It is not a little remarkable that the effect of 
the Employers’ Liability Act has been, in very 
many cases, to produce this change. and to cause 
employers, or employers and workmen together, to 
insure against all accidents which may arise with- 
out troubling to distinguish between such as arise 
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under the Act and such as do not. We believe 
that the wisdom of this plan is unquestionable, 
viewed solely from the masters’ point of view, for 
the extra cost incurred in insuring against all 
accidents is in the nature of an insurance against 
legal expenses, which will undoubtedly arise when- 
ever it becomes necessary to define what accidents 
are and what are not within the Act. 

Possibly this general insurance has arisen from 
a wide - spread misconception of the meaning 
and effect of this Act. The Act really only 
slightly extended the previous liability of the 
master, except in the special case of railway 
servants. The general impression, however, scems 
to be that the rights of a workman to compensa- 
tion arise solely under the Act, and further, that 
those rights are of a most extensive kind and cover 
every species of accident. How this misconception 
can have arisen it is difficult to see, for although 
the Act is in details badly drawn, no one who 
reads it carefully could make such a mistake. 
Nevertheless, this is a delusion under which not 
merely the public but also many lawyers seem to 
labour. In the case of Robins +. Cubitt, which 
was heard the other day at Westminster, and 
which is one of the very few cases which have 
come up from the county courts to be reviewed 
in the high court, the county court judge of 
Clerkenwell seems to have been under this impres- 
sion. The plaintiff, who was engaged upon some 
new buildings in Leicester-square, was injured by 
the fall of a bucket, which was being lowered by 
a rope from a high scaffolding. It appeared that 
a man had been stationed below to steady the bucket 
during its descent, but that he had temporarily 
left his post, and the bucket, in swaying about, 
came in contact witha projection of the scaffolding, 
by reason of which it became unhooked, and was 
precipitated on the plaintiff's head. The jury 
found that there was no defect in the apparatus 
attributable to the employer, and that the accident 
happened solely through the act of the man above 
in lowering the bucket, and of the negligence of the 
man stationed below in quitting his post. Under 
these circumstances, it was clear that the two men, 
being engaged in a common employment, no liabi- 
lity would arise at common law, and there being no 
question as to either of the men being “ entrusted 
with superintendence,” and the jury having found 
that there was no defect in the plant, it should 
have been clear that this was not one of the few 
cases to which the Employers’ Liability Act applied. 
Judgment for the plaintiff was nevertheless given, 
but the Court at Westminster promptly reversed 
it, whilst the counsel for the plaintiff admitted that 
the learned county court judge must have laboured 
under a misapprehension. In such a case as this, 
though the employer was ultimately successful, it 
would have been far better worth his while, from 
a pecuniary point of view, to have arranged to 
insure against all accidents, than to spend money on 
defining what was or what was not included in the 
Act. When we note, too, that in the few cases 
which have been tried, there seems generally to 
have been a strong leaning on the part of the jury 
towards the injured plaintiff, the advisability of 
the course above suggested becomes still more 
apparent. 


NOTES. 
Wes Conbvucrors. 

In our article on electric conductors at the Paris 
Electrical Exhibition, we drew attention to the 
“ tissu conducteur” of M. André, which consists of 
metal wires forming the weft of a fabric of which 
cotton or hemp forms the warp. A very similar 
plan has been patented in England by Professor W. 
E. Ayrton. This inventor takes wires of iron, 
copper, silver, &c., and weaves them with silk, cot- 
ton, or other insulating fibres, the wires being 
arranged as the warp, the fibres as the woof, or 
vice versd. The web is further treated, if neces- 
sary, by steeping it in melted paraffin wax or 
bitumen to secure better insulation. Gutta-percha 
may also be so applied under pressure, or the tissue 
may simply* be painted with insulating varnish. 
Professor Ayrton proposes to use it for telephonic 
and electric lighting purposes. We should add that 
M. André’s system, which very closely resembles 
that of Professor Ayrton, was patented last year in 
this country. 


CoaTING METALS BY ELECTRICITY. 





perfected by M. F. Weil, who recently exhibited 
several specimens of his craft at the French 
Academy of Sciences. The coating is done instan- 
taneously by a single copper bath at the ordinary 
temperature. The adherent film, which is formed 
of suboxides of copper, not yet studied, is often of 
the most beautiful colours. Steel, brass, or the 
precious metals can thus be covered with a film of 
any required tint at the will of the operator, and 
the variety of tints is that displayed by the pheno- 
menon known as the “colours of thin plates.” 
Either a single colour or all the hues of iridescence 
can be produced from the same bath according to 
the way in which the pieces are exposed to the 
electric action. These colours, are, however, in 
the opinion of M. Weil, not due to the well-known 
effect of thin plates, but to the sub-oxides of 
copper, and he supports his opinion by the experi- 
mental fact that a piece of any metal whatever, 
polychromised by his process, is immediately covered 
with a layer of pure copper of the richest red, when 
treated by nascent hydrogen. The argument evi- 
dently is that the coating is in the latter case no 
thicker but the colour is completely changed. 


CLEVELAND Iron Exports. 

A sufficient time has now elapsed to enable us to 
estimate the extent for the whole of the present 
year of the exports of pig iron from the Cleveland 
district. It may be remembered that the export 
of pig iron from the Cleveland district is one of 
the chief methods of disposal of the production of 
iron. Middlesbrough is the chief port from which 
this iron is sent, though Newcastle, West Hartle- 
pool, and Stockton ship in the total fair quantities, 
and last year there wasan export larger than in any 
previous year—614,564 tons. This was nearly one- 
fourth of the whole of the iron made in Cleveland ; 
and when this is the case, it is evident that the 
export demand is one of the chief factors in the 
state of the iron trade of the North. Added to that 
quantity there was not less than 464,943 tons of 
pig iron shipped coastwise, so that there was sent 
out of the district by sea considerably more than a 
million tons. In the first eleven months of the 
present year, there were shipped from Middles- 
brough over 845,000 tons, and taking the shipments 
for the present month at 80,000 tons, it is evident 
that the total shipments will be less than those of 
last year. The deficiency, however, arose in the 
early months of the year, and thus it is possible 
that the falling off may be only temporary, and it 
is more than counterbalanced by the very large 
quantity of crude iron that has been locally con- 
sumed, not alone in the manufactured iron trade, 
but in the steel trade as well. 


Tue Licguting Power or Rays. 

An interesting series of experiments on the illu- 
minating power of different rays of the spectrum 
has been made by MM. Crova and Lagarde by the 
help of the spectro-photometer. Prior methods 
consisted in projecting the ray on a white screen 
inscribed with certain small characters and gra- 
dually enfeebling it until the characters were no 
longer legible. The ratio of the primitive intensity 
to the latter was then taken. But MM. Crova 
and Lagarde received the light on the slit of a 
spectro-photometer covered with a plate of glass 
crossed by fine lines very near together, the lines 
also crossing the slit at right angles. A pure spec- 
trum furrowed by numerous fine longitudinal striz 
is then seen, and if the telescope is directed to a 
particular part of it particular rays can be selected. 
By a rotation of the Nicol prism their strength can 
be enfeebled until the strize cease to be visible. By 
practice this method of observation is made very 
exact. The results arrived at by the authors are 
given in the following Table : 


Wave Lighting Power. 

Lengths. mp. Sun. 
740 0. - 
720 0.7 ovo 
700 1.6 rm 
680 5.7 0.5 
660 14.0 1.5 
640 28.0 4.0 
620 52.5 10.2 
600 94.0 23.0 
580 72.5 62.5 
560 37.5 98.5 
540 23.5 30.5 
520 13.0 17.2 
500 6.0 9.2 
480 1.0 3.5 


The maximum lighting power, that is to say, 100, 





A process for coating all kinds of metals and 
their alloys with thin films of copper has been 





corresponds for the lamp to a wave-length of 592, 
and for the sun toa wave-length of 564, 








MINING CENTRES IN CLEVELAND. 

Although much has been written as to the 
general change produced by the development of 
the Cleveland iron mining industry, some of the 
centres are little known. One of these is Skinnin- 
grove—four or five miles from the pleasant water- 
ing place of Saltburn. It was in this locality that 
some of the earliest cargoes of ironstone were 
gathered and sent from Cleveland, and it was at it 
that the first drift north of the whin-dyke was 
made, But it is comparatively recently only that 
it has become a large centre of production. Its 
recent growth has been rapid, and now it may be 
classed as the third of the iron-yielding districts of 
Cleveland. At what are called the Loftus mines, 
there are now probably 700 workmen employed, 
and the growth of the village—formerly a dozen 
cottages or so—has been concurrently great. It 
may be said to be in some respects a model village. 
The dwellings of the miners are built with the 
utmost regard to the requirements of sanitary 
science ; each may have an accompar ying garden if 
the tenant needs it; there is an ample and pure 
supply of water so supplied as to prevent waste ; 
and the village, and many of its dwellings, are 
lit with gas. The ventilation of the mines is 
as perfect as possible ; and there are experiments 
that may be said to be almost continuous, in 
order to facilitate the employment of better means 
of working, and of safety for the workers. One 
of the latest of these is the use of gunpowder 
in a compressed form, instead either of the loose 
gunpowder that is used and preferred by the 
men, or of the cartridges that were required 
by law down to a short time ago for blasting pur- 
poses in certain mines or parts of mines. The use 
of this compressed gunpowder has been so far 
attended with all the results that its deviser, Mr. 
William France, the manager of the mines, had 
desired, and it is probable that its use will be 
speedily enlarged in the Cleveland district for 
mining purposes. 

AN ELEcTRIC ENERGY METER. 

At a recent meeting of the Physical Society, Mr. 
C. Vernon Boys read a paper on integrating 
machines, and illustrated it by the exhibition of 
several very ingenious apparatus, among which was 
a new integrating machine of his invention, which 
he has applied to measure the electric energy in the 
circuit of an electric lamp or motor. In a previous 
issue of ENGINEERING (see vol. xxxi., p. 505), we 
illustrated a form of mechanical integrator, devised 
by Mr. Boys and termed the “cart” machine. He 
has, however, advanced beyond this in his new 
machine. In the former a three-wheeled cart finds 
the integral by its position, but in the later appa- 
ratus the same principle is applied in a different 
manner. Integrators are of three kinds, radius 
machines, cosine machines, and tangent machines. 
The new instrument is a tangent machine, and 
consists essentially of a small disc or wheel run- 
ning along the surface of a drum orcylinder. The 
wheel is supported like the front or guiding wheel 
of a bicycle, and when it runs straight along the 
drum parallel to the axis, there is no rotation of the 
drum; but when the wheel is inclined to the axis, 
the drum rotates, and the integral is represented by 
the amount of rotations. Continuous action is 
secured in giving the drum a reciprocating or to- 
and-fro motion along its axis, so that when the 
wheel has travelled to one end of the cylinder it 
can travel back again. Sliding friction or inertia, 
or both, render the radius machines inapplicable to 
measure rapidly varying or delicate forces, Sliding 
friction, and doubt as to accuracy, again, are objec-, 
tions to the cosine machines ; but tangent machines 
depending as they doon pure rolling and having no 
appreciable friction opposing the variation of the 
inclination of the disc to the axis of the cylinder 
are especially adapted to measure light and vari- 
able forces, such as those of the electric current. 
To this class Mr. Boys’ new apparatus belongs, 
and it is applied by causing the varying force to 
vary in a corresponding manner the inclination 
of the wheel to the axis of the rotating cylinder. 
In this way it can be used to find the work done 
by a fluid pressure reciprocating engine. The dif- 
ference of pressure on the two sides of the piston 
determines the tangent of the inclination of the 
tangent wheel, while the motion of the integrating, 
cylinder is made to keep time with that of the 
piston. Then the number of revolutions of the 
cylinder measures the total amount of work done 
by the engine. The same instrument may also be 
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applied to find the total amount of work trans- 
mitted by shafting or belting from one part of a 
factory to another. Moreover, by making the 
wheel or dise very small and light the strength of 
an electric current can be continuously measured if 
the disc is inclined by means of a heavy magnetic 
needle deflected by the current. This, like that 
of Mr. Edison’s, is a direction meter ; but a meter 
in which no regard is paid to the direction of the 
current may be made by using an iron armature 
so shaped that the force with which it is attracted 
to fill the space between the poles of an electro- 
magnet is inversely as its displacement. Then by 
resisting this motion by a spring or pendulum the 
movement is proportional to the current, and the 
tangent wheel actuated by its change of position 
causes the cylinder to integrate the current 
strength. Mr. Boys exhibited two electric energy 
meters, very beautifully constructed after his 
designs by Messrs. Elliot Brothers. These machines 
integrate the product of the current strengths by 
the difference of potential between two points with 
respect to time. In them the main current 
passed through a pair of concentric solenoids or 
coils of wire, and in the annular space between 
these is hung a third solenoid, the upper half of 
which is wound in the opposite direction to its 
lower half. By the use of what Mr. Boys calls 
“induction traps” of soft iron the magnetic force 
is confined to a small portion of the suspended 
solenoid, and by this means the attracting force of 
the fixed solenoids upon it is independent of posi- 
tion. The middle solenoid ishung from the end of 
a balance beam, and its motion is retarded by a 
counterweight, which admits of regulating the 
meter to give standard measure as a clock gives 
standard time. The motion of the beam is caused 
to incline the integrating wheel, and rotation of the 
cylinder gives the energy expended in foot-pounds 
by means of an indicator or diagram, as the case 
may be. The object in giving an equal number of 
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turns in opposite directions to the suspended sole- 
noid to render the instrument insensible to 
external gees forces. 
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ANTEPEC SHIP RAILWAY. 

Tue following is the letter from Sir Edward J. 
Reed, K.C.B., F.R.S., M.P., to Rear-Admiral 
Ammen, U.S.N., upon the ship railway across the 
Isthmus of Mexico, proposed by Captain J. B. 
Eads, C.E., to which we referred in our recent 
article on the Tehuantepec ship railway. 

I will now endeavour to reply with sufficient fullness to 
your inquiry, first thanking you for the copies you have so 
kindly sent me of papers by yourself, by Mr. Menocal, 
and by Captain Phelps, all of which I have read with 
interest and profit. Your own paper and that of Mr. 
Menocal are full of the most instructive and valuable 
information upon the various canal projects, but naturally 
have little or no direct bearing upon the ship railway 
proposed ; in diseussing that, I must therefore direct my 
attention to the pamphlets by Captain Phelps which are 
specifically addressed to it. 

The suggestion to transport ships loaded with cargo 
from one ocean to another over a railway much more than 
100 miles long is one which was certain at first to excite 
many doubts and suspicions, both among those who do, and 
among those who do not understand the construction of 
ships and railways. But first impressions upon a matter 
of this kind are of little value, and all such, whether 
favourable or otherwise, may be dismissed from considera- 
tion. Let us investigate the matter closely, and in the 
light of existing knowledge and experience. 

And in the first place, I feel obliged to express surprise at 
the contention of Captain Phelps that the ship railway 
across the Isthmus of Tehuantepec must be adapted for 
**transporting the heaviest vessels used anywhere.” On 
the contrary, the primary requirement clearly is, that the 
railway should be adapted to carry the vessels engaged in 
ordinary commerce, and more particularly such as are 
employed in distributing to the world the corn and other 
products of California and the neighbouring States. To 
Americans, the quick and economical interchange of pro- 
duets between the Eastern and W: estern States by means of 
their own mercantile vessels would, I should think, be the 
primary object to attain; and for this purpose, it would 
certainly not be necessary to provide for the transport of 
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such ships as the City of Rome, the Servia, and other 
immense vessels now building in this country expressly and 
solely for improving the intercourse between America and 
Europe. On the contrary, I should anticipate that a ship 
railway across the Isthmus of Tehuantepec, which would 
reduce the sea communication between the east and west of 
the United States to the utmost possible extent, would be 
a great stimulant to the employment of American-built 
vessels of wood as well as of iron, and in so far as the 
wood-built sailing vessels are concerned, it is obvious that 
the demand for immense size would not arise. Looking to 
the still available resources of the United States in ship- 
building timber, I can understand that the ship railway 
would be a ve ry great encouragement to the continued 
building of this class of ship in Maine and other States. 
There is undoubtedly a general tendency to increase the 
size of iron-built steamers in many trades, and this will 
certainly have to be taken into account in determining the 
character both of the railroad and of the terminal works ; 
but after much consideration of the subject, I have satisfied 
myself that no present necessity exists or is in view for 
proceeding with the ship railway upon a scale so large as 
to accommodate the heaviest and longest of the passenger 
liners now in course of construction. The trade of the 
world, and assuredly the American trade, will be amply 
provided for if provision is made for transporting ships of 
a maximum displacement of 6000 tons. But even 6000 tons’ 
displacement is a limit higher than would be needed to 
accommodate the vast majority of the world’s merchant 
vessels at present, and would provide for a large and pretty 
general increase in their size hereafter. I will add but two 
remarks in this connexion. (1) It might be wise, and would 
certainly be easy, to insure the commercial success of the 
ship railway across Tehuantepee by carrying in the first 
instance vessels of, say, 4000 tons at most, making due pro- 
vision for the subsequent increase of size and weight in 
such a manner as to avoid interference with the operation 
of the line. (2) One of the advantages which the railway 
project possesses is that, if suitably designed, its capability 
of transport, both as to the size and as to the number of 
vessels transported, can be increased with facility and 
economy. 

Yon will see from what I bave already said, that I am 
unable to accept the view of Captain Phelps with respect 
to the weights of the ships to be carried. I regret to say that 
I am equally unable to accept his statement of the auxiliary 
weights to be carried, viz., those of the ship car and 
cradle. These Captain Phelps regards as about equal to 
the weight of the ship and cargo. I am of opinion, after 
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making some guiding calculations, that the weight of a 
car and cradle of ample strength to carry a ship of 
4000 tons weight need not exceed 500 tons ; if to carry a 
ship of 6000 tons it need not exceed 750 tons. The aggre- 
gate weights to be moved therefore would be : 
For a ship weighing with cargo 4000 tons ... 4500 tons. 
ss - 6000 ,, ... 6750 ,, 
I therefore regard his estimate as enormously excessive. 

I will next consider the mode of raising and transport- 
ing the ships. And I would state that, although there 
would be great and obvious convenience in keeping the ship 
always afloat during the transit, I am of opinion that this 
would involve much unnecessary expense, both in the con- 
struction and in the working, and that no sufficient 
reason exists for pursuing this plan. In so far as the 
lifting of the ship’s body out of the water is concerned, 
this process is in repeated operation at the Victoria 
Docks, on the Thames, at Malta, at Bombay, at Sebas- 
topol, and elsewhere; while the process of hauling ships 
up out of the water upon a wheeled carriage on an inclined 
plane, laid with rails, is, as you know, a very common one. 
I bad two such hauling-up slips under my control for some 
time at Hull, and the company working them have found 
them so convenient and profitable that they are now laying 
down a third for hauling up ships of 3000 tons register and 
more. No engineer can doubt that either process is per- 
fectly applicable, with increased power, to ships of larger 
size, although I should myself prefer the process of direct 
lifting for several reasons, the chief of which is that it 
furnishes the readiest and best opportunities for support- 
ing the ship upon the cradle as she leaves the water. 

This brings me, of course, to the crucial questions: 
1. Can ships with their cargoes on board be lifted out of 
the water by hydraulic lifts or otherwise, and upon adjust- 
able cradles, without injury? 2. If this is so, can they be 
transported over land upon such cradles? I answer both 
questions affirmatively, and for the following reasons. I 
would lay down as a first consideration that in both cases 
the chief cause of injury to be guarded against is not 
general structural strain, but local strain resulting from 
unequal distribution of weights, and more especially of 
cargo. I may perhaps be excused for speaking with some 
confidence upon this question, inasmuch as it was in a 
paper read by me before our Royal Society in 1871, and 
published in erfenso in their Transactions, that the prin- 
ciples of strain in ships and the method of estimating the 
strains now universally accepted were first laid down. I 
affirm that the general structural strains which are likely 
to be brought upon a ship by lifting and transporting her, 
presuming, of course, that reasonable skill and care are 
applied to the process, are inferior, much inferior, to those 
strains to which every ocean-going ship is continually 
liable at sea. Indeed, the only structural strain which 
would require to be very specially guarded against is that 
which exhibits itself in, and in connexion with, the beam 
knees of wooden ships; and even this, with proper bilge 
support, would be less than the like strain which occurs at 
sea. The strains to be most apprehended, and against 
which it would be necessary to make effectual and ample 
provision, are local strains, and chiefly those arising 
from heavy cargo pressing severely upon parts of the 
bottom, and often alternating with places of much less 
weight, or of none at all. But I apprehend that an engi- 
neer of the skill and eminence of Captain Fads, with all 
the experience of shipbuilders at his command, would not 
undertake the work of lifting and transporting loaded 
ships without making full provisions, as may be readily 
done, for applying ample local support to every ship’s 
bilge, and every part ; nor would the company who con- 
struct and operate a ship railway, and who are respon- 
sible for the ship, be likely to fail to have the support 
carefully applied in every case where needed. In fact, 
it would be made, I should think, a ruling consideration 
in this enterprise to so bring the great resources of 
hydraulic art into play as to give to each ship that is 
lifted far better support than has ever before been pro- 
vided in any docking system whatever. To accomplish 
this object effectually would certainly be a problem of 
much easier solution than many which Captain Eads and 
other engineers have solved with perfect satisfaction, 
both in your country and in ours. Nor are we without 
experience to guide us in this matter. The hydraulic 
lift at Malta has raised numerous ships with cargo on 
board, without the slightest injury of any description. 
From a list of such vessels furnished me by the secretary 
of the Anglo-Maltese Hydraulic Dock Company, Limited, 
I find that ships carrying heavy cargoes have been fre- 
quently raised high and dry in this way without detri- 
ment. 

In the next place it seems to me quite certain that the 
appliances which would secure ample and firm support to the 
ship at every part when lifted high and dry, would almost 
necessarily be such as would effectually keep her upright 
in storms, and preserve her from any injury upon the road. 
I take for granted that the railroad constructed for the 

urpose would be of the most solid kind, and so laid as to 
ea its double or triple sets of rails as nearly as possible 
in the same plane, and also that the carriage would be made 
with equal care in all its parts. With these precautions 
taken and considering that a comparatively low speed 1s all 
that is required or contemplated, I am at a loss to see in 
what way danger tothe ship is to arise. I will only add upon 
this part of the subject that I see no sort of necessity for 
having a special cradle fitted to each ship in any other 
sense than that of taking care to give support to each ship 
wherever necessary by adjustable hydraulic power or other- 
wise. 

There are some observations of Captain Phelps which I 
am at a loss to understand. I do not, for example, know 
what he means by saying that the pressure of the water 
upon the bottom of a floating ship exerts “‘ equal force upon 
every inch of its surface,” or by saying ‘‘ whether rolling or 
pitching the support from the water is uniform at all times 





and at all points ;”’ or by adding, ‘‘ when waves toss the ship 
about it becomes a falling body received upon a water 
cushion, so to speak, which presses and yields everywhere 
in exactly the same degree; hence there is little or no 
strain in a well-constructed ship when the weight carried is 
evenly distributed, as seamen take care it shall be.’”” With 
all respect I must say that these statements are in conflict 
with both the most elementary jand the most developed 
doctrines of science, which declare that the water pressures 
upon a ship afloat vary with and as the depth; that they 
are consequently different in amount at different depths, 
and that when a ship is tossed by the waves she is thereby 
subjected to great and sometimes to enormous strains, and 
that these strains undergo continual fluctuations. In the 
Royal Society paper, which I have previously adverted to, 
I have shown that even the light wood-built yacht of Her 
Majesty the Queen, the Victoria and Albert, when lifted 
upon the crest of a wave of her own length (300 ft.), and 
20 ft. high from hollow to crest, has her bending moment 
tending to produce ‘‘ hogging’ (which moment in still 
water is 5080 foot-tons*) increased to 16,400 foot-tons, 
while in the hollow of similar waves the hogging moment 
disappears, and is replaced by a reverse or ‘‘ sagging” 
moment of no less than 31,000 foot-tons. In the passage 
of a single such half wave under her, therefore, i.e., in less 
than four seconds, this lightly-built vessel may at any time 
be subjected at sea to a change of breaking strain at a given 
section of no less than 47,400 foot-tons. Forgive me if I 
here quote a few sentences bearing upon this matter from 
the paper referred to. I give these figures merely as 
indications of what may be expected to happen in the 
changes Of strain in ships at sea; and they probably fall 
much below the truth, since no account has been taken of 
the effect of violent pitching motions, which must lead to 
still more abrupt and violent changes. I will simply add 
that a convenient way of expressing the effect I have been 
attempting to describe is afforded by the supposition that 
the ship is fixed, and that what may be termed ‘‘ waves of 
strains’ roll through her structure. The introduction of 
this idea will help us to understand more clearly how 
changes in strain affect a structure ; for a very small strain 
(considered statically) which would not affect a compara- 
tively weak structure sensibly if it were constantly acting in 
one direction, will suffice to destroy a far stronger structure if 
its\direction is continually and rapidly changed. This subject 
has not escaped the attention of preceding writers ; and Mr. 
Fairbairn has made some interesting remarks upon it at 
page 13 of his work on “ Iron Shipbuilding,”’ where he refers 
to the results of a series of experiments on the endurance 
of iron jointed beams when subjected to change in the 
loads put upon them. He says ‘“‘the joints of an iron 
rivetted beam sustained upwards of three million changes 
of one-fourth the weight that would break it, without any 
apparent injury to its ultimate powers of resistance. It 
broke, however, with 313,000 additional changes when 
loaded to one-third the breaking weight, evidently show- 
ing that the construction is not safe when tes with 
alternate changes of a load equivalent to one-third the 
weight that would break it.’’ You will see, therefore, that 
it is quite impossible to assent for a moment to Captain 
Phelps’ opinion that a well-constructed ship undergoes 
‘* little ‘or no strain’’ when waves toss theship about. On 
the contrary, a ship tossed about at sea undergoes enormous 
strains, and changes of strain, the rapid recurrence of 
which adds greatly to their power of injury. It may serve, 
perhaps, to give greater definiteness to the matter if I say 
that while, as I have stated, the changes of breaking strain 
caused by waves may in the case of the royal co in ques- 
tion readily exceed 47,400 foot-tons, the whole breaking 
strain amidships, if she were left high and dry upon two 
rocks, one at the bow and the other at the stern, would 
only be 114,700 foot-tons, so that the breaking effect of 


waves passing smoothly along her amounts to pak ths, which 


is nearly one-half, the greatest breaking strain that she 
could possibly undergo if accident left her to ground upon 
a rocky coast, under the very worst conditions. I there- 
fore differ altogether from Captain Phelps, believing that 
he greatly over-rates the strains to which ships properly 
docked and transported would be subjected, and as greatly 
under-rates the strains to which they are undoubtedly sub- 
jected at sea. 

If I may now turn to the non-nautical parts of the 
pamphlet by Captain Phelps, I would say that it really 
appears to me that the difficulties which he apprehends con- 
cerning gradients, turntables, tilting tables, sidings, and 
locomotives requisite for a ship railway are mainly, and 
in so far as they profess to be insuperable are wholly, 
imaginary. I will not discuss them at any length, but 
will trouble you with only one or two remarks upon them. 
Captain Phelps estimates that sixty locomotives would 
be required for use upon a gradient of 40 ft. per mile. 
Now in a paper recently read before the British Asso- 
ciation at York, Sir F. J. Bramwell, one of the very ablest 
engineering experts in this country (who, by the way, said 
at the same place that ‘‘ships upon a railway would not 
be exposed to half the rack and strain that they are now 
exposed to on the ocean’’) stated that at slow speed good 
engines would each draw 800 tons. They can, in fact, draw 
more, but let us accept these figures. Sixty engines would 
therefore draw 48,000 tons, or seven times the maximum 
weight, which, as I estimate, it is at present requisite to 
provide for. Instead of sixty locomotives, therefore, nine 
or ten locomotives of the ordinary type would suffice, and 
probably five or six would be sufficient for the large 
majority of the ships to be transported, extra power being 
of eourse applied over the short distance where the gradients 
are exceptional. Again, Captain Phelps gives 5 tons pres- 

* Foot-tons, in this sense, measure leverage, which con- 
stitute the straining or bending moments. ‘Thus 5080 foot- 
tons means a weight of 5080 tons acting at the end of a 
lever 1 ft. long, or 508 tons at the end of a lever 10 ft. long 
or any equivalent leverage. 








sure per wheel as the limit which may properly be applied ; 
but this is only about one-half of the pressure which is 
sometimes allowed for the wheels of our fast-running loco- 
motives ; instead of 4800 wheels being required, as he esti- 
mates, I should think that the 800 (withont the 4000) 
would be ample for the largest carriages to be employed 
on the railway. 

In the pamphlet entitled ‘‘ Review of the Proposed 
Tehuantepec Ship Railway,’’ Captain Phelps tabulates all 
the largest ships in existence and in course of construction, 
both mercantile and war vessels, and correctly shows that 
both descriptions have obtained, in exceptional instances, 
displacements of about 13,500 tons. I cannot myself accept 
the arguments with which he follows these tables, nor does 
it appear to me to be necessary to do so, for while I should 
consider it advisable to make an isthmus canal once for all 
of sufficient capacity to give passage to the very largest 
ships that can be found, I deem it perfectly unneces- 
sary to give a ship railway equal capacity in the first 
instance, because the railroad accommodation is itself so 
susceptible of extension at any time. To illustrate this let 
me point out the fact—employing the table of Captain 
Phelps—that although the Tokio may have a displacement 
of 9000 tons, and the City of Rome a displacement of 
13,500 tons, the two vessels differ in breadth by only 4} ft., 
but differ in length by 123 ft. It is manifest at once that 
the principal change required in passing from the smaller 
to the larger ships would be that of providing a carriage or 
cradle 100 ft. or 120 ft. longer. But the rome | of array- 
ing the largest ship that can anywhere be found against a 
plain business proposal like that of the isthmus ship rail- 
way may, perhaps, be best seen by observing that, as Cap- 
tain Phelps shows, while the very est of the mercantile 
ships, the City of Rome, is only 52} ft. broad, the warship 
Inflexible is 75 ft. in breadth, so that it would appear to be 
the view of Captain Phelps that it would be improper to 
construct a ship railway at Tehuantepec for commercial 
purposes, even if it were — of transporting the largest 
mercantile ships in the world, unless you added 50 per cent. 
to the width and cost of the permanent way necessary for 
them, so as to accommodate the biggest ironclad that Eng- 
land has ever produced! It only needs to state the case 
thus in order to show the fallacy of the contention, and to 
indicate, as I think, that it is not by considering the cases 
of the few very largest ships that can be found in the 
world that the project of Captain Eads ought to be tested. 
I believe that even if this were a legitimate test the scheme 
would not be found to fail in a scientific sense; but 
clearly both the commercial value of the ship railway, and 
its value to the United Statesas a nation, are entirely 
independent of these exceptional cases, and must mainly be 
judged of by the measure of facility which its adoption 
would afford to the general commerce of the world and to 
the mercantile marine of the United States in particular. 

I do not think I need add to these observations which 
have occurred to me on reading the pamphlet of Captain 
Phelps. But in your letter to me you make specific 
mention of a — said to have been made by Captain 
Eads to allow the ends of vessels to project if necessary 
beyond the supporting cradle by 50 ft. or 60 ft. I do not 
understand Captain Kads to have made any general 
proposal of this kind, and I feel confident that he would 
confine any such proposal to the case of iron ships, it 
certainly would not be safe to allow such overhang in 
wooden vessels, but in iron vessels of large size it would, as 
a rule, do no harm whatever. It will follow from what I 
have previously said that the bending moments due to 
such unsupported ends would be very small in comparison 
with the bending moments induced by the straining action 
of ocean waves. Of course it is possible that when the 
ship is in motion along the railway a considerable amount 
of lateral vibration may be set up; but I am at a loss to 
understand how either the forces producing the vibration, 
or its amount, can well be so great as those which are 
often experienced in screw steamships of immense engine 
power when under full steam; and yet these vibrations, 
although sometimes distressing and almost ing, 
seldom do any actual harm. If any excessive tendency to 
vibration should exhibit itself—which I very much doubt— 
it would not be difficult to check it sufficiently by mechani- 
cal appliances. 

I do not feel at liberty to discuss with my present infor- 
mation the relative cost of the Nicaraguan Canal, and of 
the ship railway of Tehuantepec. I should require to give 
both projects more lengthened investigation with that object 
in mind. All that I do feel justified in saying is that it 
seems to me that the advantage between the canals of 
Panama and Nicaragua, are all on the side of the latter 
from almost every point of view, while from the point of 
view of the United States citizens, the preponderance of 
advantage in favour of the Nicaraguan route is enormous. 

As regards the comparative economy of transporting a 
ship’s cargo by canal or railway I am inclined to believe 
that the railway would prove the more economical of the 
two. It was stated in evidence before a committee of the 
House of Commons by the chairman of the Great Eastern 
Railway Company on March 7, 1878, that ceals could be 
profitably transported by this company at the rate of 4d. 
per ton per mile; and this was confirmed by the locomotive 
superintendent of the North-Western Railway on March 
21, 1878. If we assume that the total distance to be 
hauled across the Isthmus of Tehuantepec is 150 miles, it 
would appear that a ship’s cargo can be profitably carried for 
that distance in the ship over a first class railway for 0.75 
dols. per ton. I arrive at this conclusion from the following 
considerations : 1st, 4d. or one half cent, per mile gives 0.75 
dols. per 150 miles ; and 2nd, the weight of the ship and car 
upon which she is transported appear to bear about the same 
ratio to the cargo carried in the ship when fully loaded that 
the freight of a coal car bears to the quantity of coal it 
carries. It was also stated in evidence on the occasion 
above referred to that the weight of coal carried on one 
truck is 7} tons, and the weight of the truck 44 tons. The 
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paying load is therefore about 58 per cent of the total, and 
this is about the proportion that the cargo would bear in 
many ships to that of the total weight of the ship, car, and 
cargo. These facts are sufficient to show that the transport 
by ship railway over a first-class road with easy gradients 
in a country where fuel is abundant and labour not 
excessively dear ought to be about the same per ton per 
mile for the cargo carried as in England. If, however, we 
assume it to be twice as expensive, the rate would then be 
only 1.50 dols. per ton across the Isthmus of Tehuantepec. 
I am credibly informed that at this time over 20 dols. 
per ton is being paid for the transport of grain from 
California round Cape Horn to Liverpool. 

It should be borne in mind that there are two elements 
in the ship-railway plan proposed by Captain Kads which 
tend to greater economy than is obtained in the railway 
system of England. Ist, the ship railway will be devoid 
of all curves; and 2nd, the cargo transported will be 
handled wholly by machinery, and in vast bulk. 

I am afraid, dear Admiral Ammen, judging from some 
indications which I have observed in letters from your pen, 
that the views which I have herein expressed concerning 
the ship railway will appear to you both unexpected and 
unsatisfactory. I shall very much regret it if this be so, 
because to differ with an officer of your experience and of 
your manifest fair-mindedness must necessarily detract 
from one’s own influence. At the same time, I find myself 
wholly unable to believe that there are any ships at sea 
which could not with proper appliances and the needful 
care, be lifted fully loaded from the water and transported 
upon rails; and if ships could not be thus employed as 
railway cars for their own goods, I should think it time to 
deal with the matter the other way about, and make large 
cargo carriages which could take the sea, and steam and 
sail efficiently there. I have therefore no words but those 
of encouragement fora ship railway regarded from my point 
of view, as a shipbuilder accustomed for a lifetime (which is 
getting now to be a long one) to the designing, building, 
repairing, and docking of both wood and iron ships ; and 
while wishing no harm whatever to the Nicaraguan Canal 
scheme, and not having anything to say against it, I trust 
the ship-railway scheme may also, for the credit alike of 
engineering science and of commerce, be hereafter discussed 
by others with that dispassionateness with which, I am 
confident, it will always be treated by you. 


DUNHAM’S GOLD QUARTZ STAMPER. 

In a recent number (vide page 485 ante) we illustrated 
an arrangement of spring hammer which has been 
recently introduced here with very good results, and we 
now giveon page 606 an engraving of an arrangement of 
gold quartz stamps designed by the same patentee, and in 
which the principle of the spring hammer is applied, 
This stamper is intended as a substitute for the “cam 
and wiper” stamps of which full descriptions have been 
given in our pages, and its chief feature consists in the 
employment of two plate springs balancing each other, 
these springs being mounted on bearings placed in rear 
of the centre of their length, and being driven at the 
short ends by connecting rods (whose length is adjusted 
to the wear of the shoes), driving shaft, and pulley, in 
the usual manner. 

Attached to the long arms of the springs are suspended 
cast-steel tupps with forged and tempered steel shoes 
striking elastic blows on the quartz, it being claimed 
that such elastic blows have the effect of reducing 
sliming, and thoroughly separating the particles of 
gold from the pyrites without foliation. The machine 
is perfectly balanced, and when operating on some 
qualities of quartz each “head” can be run with 
advantage at 300 blows per minute, although the blow 
can be varied at will, accommodating itself to the qua- 
lity of the quartz under the hammers. It will be seen 
that the elastic blow desired is obtained without com- 
plication or multiplication of parts. The total weight of 
the machine is 13 tons, or very little more than half 
the weight of any ordinary stamper now in use, while 
the heaviest of the subdivided parts when being taken 
across country is less than 3} cwt. There are no pistons, 
stuffing boxes, or valves, nor in fact anything that cannot 
be repaired in camp, duplicates of a few of the parts 
being supplied for machines going abroad. The machine 
we illustrated has been constructed by Messrs. I. 
Copley and Co., of Middlesbrough. One of these 
machines is now in London, and we are informed it will be 
stamping hard Welsh gold quartz at a wharf on the 
Thames within a few weeks, when we hope to be able to 
give particulars of its performance. So much attention 
has recently been paid to the reduction of gold quartz 
that the performance of the Dunham stamper will be 
watched with great interest. 








FOREIGN TECHNICAL LITERATURE. 

THe Army and Navy Journal (New York, November 
19) learns that early next year trials will be made at 
Sandy Hook of the Lyman-Haskell system of ordnance. 





La Presse (December 9) announces that a commission 
is about to be sent to Toulon to report on the advantages 
of the electric light as applied to ironclads. With this 
object the first-class war vessel, L’Amiral Duperré, has 
been fitted up with all the necessary appliances. It is 
contemplated to adopt this system of lighting in the 
national factories and arsenals. 





According to the Mining Record (New York, November 


26), California has produced during the last thirty-one | 
years more quicksilver than all the other mines of the 
world put together. The total quantity obtained between 
1850 and 1880 was 2,340,193 flasks, of which 1,197,995 
were Californian, There are now between twenty-five 
and thirty cinnabar mines in California, but only the 
New Almaden has been worked continuously during this 
period. 





The Railroad Gazette (New York, November 25) con- 
tains statistics of the railway accidents in the United 
States during October. There were 131 accidents, 
resulting in 31 deaths and 133 cases of injury. Of 
these one occurred through a broken rail, two from 
broken wheels, and one from a broken axle. A passen- 
ger train was blown from the line near Perry, Iowa, by a 
high wind. There were two boiler explosions during 
the month. The total number of accidents for the 
current year up to the end of October was 1212; 328 
persons were killed and 1337 injured. This is a great 
increase over previous years. 





The Revue Industrielle (Paris, November 30) gives an 
abstract of the report of the Commission appointed by 
the French Bridges and Roads Committee, upon the 
relative merits of Vignoles and double-head rails. 
According to this report, provided the line be constructed 
with due regard to the traffic which it is required to 
carry, there is little to choose between the two types. 
As to the latter, it is considered that the chief point to 
be kept in view is to reduce the lower head as much as 
possible, consistently with giving it a proper bearing in 
the chair, the upper one being enlarged to whatever 
extent may be necessitated by the wear to which it is 
subjected. It is considered that the employment of 
steel destroys any advantage which may formerly have 
been obtained from the use of equal-head rails. 





The Moniteur des Intéréts Matériels (December 4) is 
extremely sanguine as to the industrial prospects of 
Belgium. It believes that the country will profit by the 
Panama Canal, the development of the railway system 
of Eastern Europe, the colonisation of Africa, and the 
advance towards European ideas of the countries of the 
far east. This paper appears to feel confident that all 
nations requiring railway material must of necessity turn 
to Belgium as the only source of supply. Germany and 
France, which are considerably increasing their rolling 
stock, are looked upon as certain customers, at any rate 
for a part of their requirements. It is stated that the 
Alta Italia has purchased 2000 wagons in Belgium, and 
the Ferro Carrile del Norte of Spain 500, while a rumour 
is mentioned that 2000 wagons and 150 locomotives are 
about to be bought by the latter company. 








NOTES FROM SOUTH YORKSHIRE, 
SHEFFIELD, Wednesday. 

The Electric Light at Barnsley.—During the whole of 
the present week the town has been lighted by the electric 
light, and so perfect have the arrangements of Messrs. 
Hammond and Co., the contractors, been, that the slightest 
fault could not be found with the light, even by the gas 
shareholders. The inhabitants are highly pleased with 
the light, and a requisition is being signed which is to be 
presented to the mayor (Mr. Alderman Brady), asking him 
to call a special meeting of the Town Council to consider 
the matter, and requesting that the town should be lighted 
with it until after Christmas. If it should be decided to 
have the town lighted permanently with the electric light, 
the corporation have a pair of very powerful engines at 
the old water works which could be utilised for the purpose, 
as they are now lying idle. 


Hull—The Hull and Barnsley Railway and their 
Arbitrators.—It will be remembered that recentiy Mr. 
Beadel, as arbitrator, had before him the claims of Mr. 
William Harland and Mr. John Harland, as the owners of 
equal shares of land at Willerby required by the Hull and 
Barnsley Railway Company. The former gentleman 
claimed 64001., and the latter 40001. Mr. Beadel has just 
given his award, which in each case amounts to 14331., 
including all damage of whatever nature sustained by 
either party in respect to severance and injury to adjoining 
iands. The offer which was originally made on behalf of 
the company was 27U9/. 11s. in fall for the claims of both 
parties. 


Boring for Coal near Goole.—Colliery owners and others 
connected with the coal trade of the West Riding will be 
rather surprised to hear that borings are being made near 
Goole for the purpose of reaching the well-known Barnsley 
seam. Lord Beaumont has commenced boring on his 
estate between Carlton and Drax with the diamond rock- 
boring machine, the operations being under the supervision 
of Mr. Greanes, mining engineer, Wakefield. Considerable 
progress, it is stated, has already been made, 50 ft. having 
been pierced in six days. The bore hole is close to the 
new Hull and Barnsley Railway, about a mile from the 

River Aire, four from Goole, six from Selby, and twenty- 
five miles from Hull. Should the Barnsley 9ft. coal be 
found so near to the ports of Goole and Hull it would most 
seriously affect the position of the colliery owners in both 
West and South Yorkshire, who now send thousands of 
tons of coal almost daily to the two places named, 


again enabled to show a fairly satisfactory result of the 
year’sworking. The shipyard and engine works have been 
well employed during the past oe as nine steamers have 
been built and engined, and other smaller contracts carried 
out. The amount of repair work done by the company has 
also been of a satisfactory character.. For the year now 
running several contracts have been made, including seven 
passenger and cargosteamers and three smaller ones for 
the fishing trade. The directors recommend the distribu- 
tion of a dividend at the rate of 5 per cent. per annum (less 
income tax) ; this will absorb 10,5001., and leave a balance 
of 14871. 8s. to be carried to the next year’s account. A 
call of 51. per share having been made in August last, the 
directors now state that the new ship and tidal dock, for 
which that call was made, are in active course of con- 
struction, and will be ready for work early next year. The 
directors who retire by rotation, and are eligible for 
re-election, are Sir Spencer Robinson, K.C.B., and Mr. 
Thomas Bingham. The balance-sheet shows that already 
18,5331. 5s. has been spent on the new ship and tidal dock. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
large attendance on ’Change at Middlesbrough, and the 
tone of the market was satisfactory. Messrs. Connal and 
Co., the warrant store keepers here, have a stock of 
175,327 tons, which is an increase of 554 tons since the pre- 
vious Tuesday. In Glasgow they hold 624,543 tons. 
Although sales were made at 43s. 1jd. per ton, No. 3 
Cleveland pig, there was an indisposition on the part of 
makers to do business at this figure. Most makers 
decline to book orders at less than 43s. 6d. to 42s. 9d. per 
ton for the first three months of next year, and 44s. per 
ton for sixmonths' The ironmasters anticipate a steady 
fairly remunerative trade next year. 


The Finished Iron Trade.—All the branches of this 
industry are fully employed. So busy are most of the 
manufacturers that they cannot get through their orders 
quick enough. Yesterday, at the Middlesbrough iron 
market, the prices were again advanced 2s. 6d. per ton, 
which now makes ship plates 71. per ton, and other kinds 
of finished iron at proportionate rates. Founders are 
receiving more inquiries. 


Engineering and Shiphuilding.—On the Tyne, Wear, 
and Tees all the engineers and shipbuilders are full of work. 
Some splendid vessels are being built on the northern 
rivers. Bridge builders are getting a share of work. 


The Utilisation of Slag.—Mr. Charles Wood, of Middles- 
brough, read an interesting paper on ‘‘ The Utilisation of 
Slag,’’ on Saturday, at Middlesbrough. The paper was 
illustrated by diagrams and specimens. Mr. Wood, after 
alluding to the millions of tons of slag which had been 
used in the construction of the breakwaters at the mouth 
of the Tees, explained the progress which had been made 
with the slag brickmaking at Middlesbrough, and exhibited 
specimens of slag wool which is extensively used for the 
non-conducting coating of boilers. 


The Cleveland Engineers.—The second meeting of the 
session was held at Middlesbrough on Monday night. 
There was a small attendance. The Society of Arts’ new 
Patent Bill was explained and discussed, after which a 
paper on ‘‘ Mudd’s Patent Pendulous Marine Engine 
Governors’’ was read. 


The Coal and Coke Trades.—There is considerable 


activity in the coal and coke trades and prices are 
improving. 





A CLYDE SHIPBUILDER ON THE EmpPLoyers’ Lia- 
BILITY AcT.—A meeting of the Order of Shepherds was 
held last Friday evening in the Burgh Hall, Dumbarton, 
on which occasion some interesting remarks on the Em- 
ployers’ Liability Act were made by the chairman, Mr. 
William Denny, who has clear and vigorous notions on 
various social economy questions as well as on the science 
and practice of naval architecture. He said that last year, 
when he had presided at a similar gathering, he had 
referred to the Employers’ Liability Act, which he had told 
them was a just Act, and one that should be passed. He 
did not tell them, however, that his firm at that time had 
had under consideration what position they were going to 
take up. They had since learned—and in their determina- 
tion they had been to a great extent guided by the know- 
ledge—that their workmen were largely interested in 
societies like that of the Shepherds. They had said that 
men who could form such societies, and who could treat 
each other in such a friendly way, were worthy to be treated 
with the greatest kindness by theiremployers, and therefore 
his firm decided that they would join no employers’ assur- 
ance company, but would continue to act as they bad done 
from the beginning, namely, to help their workmen in 
times of difficulty and distress, and jto take no measure 
that would in any way divorce their feelings of friendliness 
from those of their employers. The Order of Shepherds 
was certainly ina state of great prosperity, but they must 
not forget that the present was a time of great prosperity, 
and he asked them to do individually what they did as a 
society, namely, to lay by capital for a rainyday. A time 
of depression might come again, although he did not think 
it would come for three or four years at least; but the 
should look out for it and do their best against it. owt 
ing his firm, if such a time came, he promised that they 
would help as far as possible with the Messrs. Macmillan to 
meet the wants of their workmen, and they would do their 
best to try and keep their works going; but it was for the 





Earl’s Shipbuilding and Engineering Company.—The 





workmen and the employers alike to lay by something fora 


tenth annnal report and balance-sheet of this company | wintry day—for winter comes as surely as summer follows 


was issued yesterday. The directors state that they are 


it. 
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ENGINEERING. 








“ENGINEERING” ILLUSTRATED PATENT RECORD. 


CompiLep By W. LLOYD WISE. 









APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 
DECEMBER 12, 1881. 


In the Cases of Inventions communicated from Abroad 


the 


Names, &c., of 


Italics after the Applicants’ Names, 


the Communicators are given in 











ABBREVIATED TITLES, &0. 





Apparatus for manufacture of hats. 


Printing machinery. 


Electric accumulators. 


Cutting ey for the cases of 


cartridges, 


Implement and receiver for cleans- 


ing floors, 
Steam boilers.” 
Washing machine, 
mixing, churning, &. 
A rivet peg for boots and shoes. 








| 
| 
| 
1} 


applicable for || 


Machinery for pounding and clean- | 


ing rice, applicable to quartz 


crushers, fulling mills, &c. (Com- | 


plete specification), 
Machine embroidery. 
Combing machines. 


Openers and scutchers. 


Apparatus for feeding printing || 
machines, applicable to em bossing, 
stamping, &c., machines. 

Locking devices for — &e. 

Securing ‘‘ main sheets,” 


| Apparatus for the manufacture of || 


pillow lace. 
Appliance for protecting respiration 
in cold or vitiated atmospheres. 


| Holder for carrying parcels, 


Secondary batteries. 


Checking and indicating the receipt | 


and withdrawal of money. 
Looms for weaving gauze fabrics, 


Construction of lace edging with | 
fringe or trimming. 


| Temples for looms, &€. 


| Target trap. 


Kilting or plaiting machines. 

An improved lubricant, packing, 
and non-conductor, (Compleie 
specification). 

Machines for cutting out cloth. 
leather, &c 


tron) 
Weighing machines, 
Distillation of glycerine. 


| Apparatus for clipping animals. 


Apparatas for heating currents of 
F. D. Bumsted, Hednes-| Machinery for block bottom paper 


NAMES, &c. 

and | oF APPL Itants. 

Date’ 

1881 

Dec. 6 

5320 | R. Wallwork, Man- 
chester. 

§32 J. Salmon, M. Smith, 
and J. Hamilton, 
Manchester. 

5322 Imray. Carpentier 
and Pezzer. 

5323 | W. Lorenz, Carslruhe, 

aden. 

5324 | W. Saunders, Step- 
ney 

5325 | H. Sharp, Bolton. 

5326 | A. Mill, Glasgow. 

5327 | J. Hewitt, Leicester. 

5328 | Pitt, Brotherhood. 

5329 | Barlow. Wetter Bros, 

5330 | B. A. Dobson and J. 
Macqueen, Bolton. 

5331 | B. A. Dovson and T. 
Wood, Bolton. 

5332 | J.J. Allen, Halifax. 

5333 | Boult. Jeh!, 

5334 | H. B. Mc Intosh, Great 
Grimsby. 

5335 | Lake. Jamnig, 

5336 | E. Saunders, Middle- | 
sex. 

5337 | R. Burgess, London. 

6338 | D. G. FitzGerald, C. 
H. W. Biggs, and 
W. W. Beaumont, 
London. 

5339 | A. J. T. Wild, Peck- 

| ham. 

5340 | J. Baird, Glasgow. 

Dec. ‘ 

5341 | R. J. 8, Joyce, Lon- 

| don. 

5342 | J. Hardaker, Leeds. 

5343 | G. Browning, Glasgow. 

5344 | J. @. Accles, Hartford. 
U.S.A.. &J. D. Scott, 
South Shields. 

5345 | J. Gracey, Belfast. 

5346 | Haddan. Reis, 

5347 | J. Post, Hamburg. 

5da8 | Clark. Armandy. 

6349 | T. R. Hutton, Man- 
chester. | 

5350 | C. W. Siemens, West- 
minster. 

5351 | T. Rowan, London. 

5352 | R. Corsham, London. 

5353 | C. F. Varley, Bexley 
Heath. 

5354 | P. Cardew, Chatham. 

5355 | W. H. Steil, Batter- 
sea. 

5356 | F. Clinton and J. N. 
Maskelyne, Lon- 
don. 

5357 | Lloyd Wise. Mariotte, 
Mariotie, and Boffy 

5358 | Lake. /rted’ander. 

5359 | F. Ri —y iw Pro- 
vidence, U.S.A 

5360 | B. H. Johnson, New 
York. 

5361 | Imray. Coyne, 

5362 | E. Outram, Greet- 

| land. 

Dec. {} 

5363 | BE. Dunn and J. F. 
| _ Sleat, London, 
5364 | W. Sweetland, Bath. 
5365 | J. Barr, Kilmar- 

}  nock. 

5: 66 | Galbraith, Sheffield. 

5367 | Lake, Maxim, 

5368 | J.D. Mucklowand J. 
B. Spurge, London. 

5369 | Smith, New 
York. 

537) | F. W. Parker, Crouch | 

} ill. 
5.71 | J. Bissett, Glasgow. 
5372 
or 

5878 | J.C. B. Fox, Brisling- 

ton. 


Engines worked by the combustion || 
of gaseous fuel. 
Warming and ventilating. 
Appa aratus for holding and melting 
6 composition used in dry “COpy- | 
ing process. 
Divining rods. 


indlonting the speed of revolution of 
shafts, 
Belt fasteners. 


Teaching harmony. 


Grinding corn, &c. 


Wheels and axle-boxes. 
specification), 
India-rubber and other boots and 


(Complete 


shoes, £0. 
Telephone transmitters. 
Nail machines. 

Drying agricultural produce. 


Exhausting or blowing apparatus. 

Crescendo and decrescendo of swell 
organs, 

Self-closing cocks or valves. 


Separation of nickel from certain 
of its ores. 

Coating insulated electrical con- 
ductors with lead. 

Photometer, actinometer, and sen- 

sitometer. 

Car trucks and axle-boxes, & tools 
for dressing cylinders, &. (Com- 
plete specification). 

Packing Swiss embroidery and nar- 
row trimmings, 


Vermin traps. 


1} 


i| 


| 


(Complete specifica- | 


| 


| 
i] 
i| 


| 


| 
| 
| 


and 
Dates. 





Dec. 8 
5374 


NAMES, &c. 
OF APPLicaNts, 


ABBREVIATED TITLES, &0. 





W. Lowrie, Newcastle- | 
upon- -Tyne, and J. 





Disengaging boats from lowering 
tackle and disengaging hooks. 


Roundabouts. 


| Expansible and collapsible frames 
for music stands, &c 


Water-closets, &c. 


Looms for weaving. 
Ventilating aoe 


and apparatus therefor. 
for detaching boats, | 


—. 
buoys. 
Water-closet apparat 


Auhemetionig lighting and extin- 


guishing g: 


| Rivetting chin e 


Weaving reversible fabrics. 
Telephones and lightning a 


therefor. 

Roller mills. 

Steam engines aud 
propellers. 


> “see ‘for cutting loaf sugar, | 


| Metallic alloys. : 
| Purifying or disinfecting sewage. || 


Producing musical sounds. 


Cesspools. 


Hollow projectiles. 


Jication). 


Driving velocipedes, &c. 


Breechloading small 
Electric lighting. 


Syringes. 


Manufacture of gas. 


| Electric light lamps. 


Spinning, doubling, and winding | 


Apparatus for use 
garments. 


Packing manufactured tobacco. 


Machinery for the 
artificial flowers. 


Materials for covering surfaces of| 
steam boilers, cylinders, &c. | 
Soft metal pipes and apparatus | 
used in the manufacture of same. | 


Methods for decomposing common | 


salt and other chlorides, &c. 
Compounds for electrical insulation. 


Production of Musiosting gas from || 


hydro-carbon, oils, & 
Indicators. 


cotton, &. 


Adjustable spanners. 
Spinning and preparing machinery. 


Blow-pipes. 


Scutching machinery. 


An improved buckle. 


Absorbing sulphurous gases from 


furnaces, kilns, &c. 


Construction of steamers, ships, and | 


vessels. 


Arrangement of etecteient apparatus 


on railway trains. 


Locks. 


Safety apparatus for 
Truss bars for railw. 


ratus. 
Substitute for cardboard. 


Looms for weaving. 


| Gas stoves, 


A. we, North 
Shields. 

5375 | F. Savage, King’s | 
- n. 

5376 | J. F. Walters and J. 
H man, Lon- 
don. | 

| 5877 | D.G. Cameron, Lon- 
don. 

bee 9} 

| 5378 | Smith. Talbot. 

5379 | J.C. Baker, Liverpool. 

5380 | E. J. Hill and J. L. 
Clark, Westminster. 

5381 | D. Gill, Weston-super- 
| Mare. 

5382 | Wirth. Westphal. 

5383 | T. Wallace, Dalmuir. 

5384 | J. O'Neil, Unsworth- 
Whitefield, Lanc. 

5385 | G. W. Foster, West- 
| minster. 

5386 | Thompson. Gray. 

5387 | H. B. Young, London. 

5388 | J. M. Day, W. R. 
| Green, and H. C. 
| Walker, London. 

5389 | G. A. Dick, London. 

5390 | F. Petri, Berlin. 

5391 | Lake. Mouras. 

5392 | J. 0. Spond, London, 

5393 | Brandon. Hotchkiss. 

5394 | R. H. Berens, Chisle- 
urst. 

5395 Vane, Birming- 

5396 | C. F. Varley, Bexley 
| Heath, and F. H. 
| Varley, Mildmay 

Grove. 

ead W. Whitwell, Stock- 
ton-on-Tees. 

5398 . Nicholls and W. 
| J. Nicholls, Lon- 
| don. | 

5399 | J. Laycock and T. 
| Clapham, Keighley. 

5400 | T. Rowan, London. 

5401 | Thompson. Jornet. 

| Dec. 10 

5402 | 0. W. T. Barnsdale, 
| _ Nottingham. 

5403 | Klein, Siéttner. 

5404 Schuman, Glasgow. 

5405 | W. Cooke and D. 
| Mylchreest, Liver- 
| _ pool. 

5406 | J. G. Willans, Lon- | 

on. 

5407 | W. Abbott, Limehouse. 
| and F. Field, Lam- 

eth. 

5408 | J. F. G. Kromschroder, 
| _ Westminster. 

5409 | C. Irving and F, 
| Edmondson, Man- 
| chester. 

5410 | W. Sumner, Preston. 

5411 | B. Godfred and F. 
| _ Brittain, Sheffield. 

5412 + 4 Smith, Brad- 

5413 | T. Fletcher, Warring- 

| ton. 

5414 | E. Schenson, Upsala, 
| Sweden. 

5415 | C. H. Eden, Man- 
| _ chester. 

5416 | F. M. Lyte, Putney, 
} 

5417 | W. H. Marks, London. 

5418 | J. E. Liardet, Brock- 
ley, and T, Donni- 
thorne, London. 

5419 | G. H. Chubb, London, 
and H. W. Chubb, 

Chislehurst, 

Deo.12 

5420 | Beck. T7ussel. 

5421 | 8. Alley, Glasgow. 

5422 | Haddan. Péquegnot 
| et Roux. 

5423 | G. Seiasier, Kirkbur- 
} on. 

5424 | E. A. Rippingille, 

Aston. 

5425 | Lake. Fowler. 

5426 | A. Forder, Wolver- 
| hampton. 

5427 Dixon. Koenig, 
| 

5428 | Brandon. Sepulchre, 

5429 Johnson. Huet, 

5430 | A. W. Rose, London. 

5431 W. Rose, London. 

5482 | A. W. Rose, London. 








Preserving or curing meat, fish, &e. | 
| Two-wheeled cabs & other vehicles. 


| Manufacture of colouring matters | 
| suitable for dyeing and 
| Burners for petroleum and 
(Complete specification). 
| Manufacture of gelatine and glue. 
| 


Telephones. 
Telephones. 
Telephones. 


Heating air and gases. | 


| 


buildings, &., 


us, 








driving dual 
\ 
i| 
i} 
| 


(Cc ‘omplete speci- |) 


firearms. 








in cutting out 





manufacture of | 


1] 








| 


| 





firearms 
ay brake appa- 





rinting. | 
ht oils. 





GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS, 
For Particulars, see Corresponding Numbers in Lists of 
Applications for Patents, 


















































I.—Announced December 9. 
No. | Name. No. | Name. No. Name. 
1881 | 1881 | 1881 
3378 | D'Esplaviz. 4956 | Lea and 5000 | Stearn, 
3728 | | Hagen (Brin Singer, 5002 | Vyle. 
| and Brin). | 4960 | Abel 5006 | Wright and 
3938 | Shaw. (Zacherl), Ormiston. 
4172 | Miller. 4964 Fraser. 5008 Fox, 
4380 | Watson 4966 | Lake 5010 | Hart. 
|  (Champy). (Johnson). | 5061 | Coles, 
4530  Deardeny 4968  Worger and } 5063 | Mainwaring 
4610 | Mathisen. Richford, | (Héfken). 
4644 | Norcombe. 4970 | Clark (Zn- | 5065 | Leach 
4695 | Barrett. Jalbert), 5067 | Welton. 
4696 | Eaton. 4972 | Lotz (McGill) 5069 | Wilson. 
4818 Jordan. 4976 | Levavasseur,| 5073 | Nicholson & 
4832 | Dansey. 4980 Clark (Ferry | Mather. 
4928 | Thomson and and Millet), 5079 | Parrington & 
Morris. 4984 Delmar. Almond. 
4930 | Kimm. 4986 Hallas, 5081 | Harrild. 
4936 | Lake (Rufin).| 4990 Livermore. 5083 | Boult (Jacquot 
4944 | Blackburn. 4992 Fiyer and | and Thirton) 
4948 | André. Alliott. | Detmold. 
4950 | Bale. 4994 Haddan (Py). é Hughes. 
4952 | Robson. 4996 | Smith, | Smith and 
4998 Smith and Firth. 
Fleming. 
Il —Announced December 1 13, 
No. Name. ‘No, Name. No. | Name. 
1881 1881 | 
4239 | Stevenson. 5111 | Hargreaves. | 5183 | Spence. 
4650 | Frost. 5112 | Abel (K/ee- | 5184 | Buller. 
4706 | De Berenger mann), 5185 | Brewer 
4°08 | Leishman 5113 | Eades, ( Waterhouse) 
(Cousteau). | 5114 | Place. 5186 | Pearson. 
4728 | Crampton. 5115 | Collinge, 5187 | Vickers and 
4855 | Rogers. Collinge, & Vickers, 
| 4869 | Williams an Collinge, 5188 | Bullough. 
| Dansey. 5118 | Haddan 5189 | Roberton. 
| 4963 | Hancock. (Salvat). 5192 | Stiff. 
5012 Gibsonand | 5119 | Haddan 5193 | Price. 
Pope. (Ullrich). 5195 | Ungar, 
5014. Clowes. 5120 | Lemay. 5196 | Ashton and 
5016 | Hawthorne, | 5121 | Field. Sperryn. 
Hawthorne, 5123 | Aspinall. 5197 | Lake (Beals), 
and Liddell | 5124 | Hora. 6199 | Clark 
5017 ~Dardelle. 5125 | Walters and (Schlosser), 
| 5018 | Sugg. Vickerstaff.] 5200 | Snelgrove. 
| 6020 | Henderson 5129 | Brandon 5201 | Tonkin. 
(Labrousse) (D’ Aragon).§ 5202 | Lynam. 
4022 Hesketh, 5130 | Woodford. 6203 | Kerr and 
5024 | Carey, 5131 | Imray | Haworth, 
Gaskell, & | (Boisard), | 5204 | Stuart, 
Hurter. 5132 | Lake (La | 5205 | Stuart. 
5026 | Higgins. | Société de | 5206 | Reynolds 
5028 | Theiler and | Tassigny (Reynolds). 
Theiler. Freres et | 5207 | Ransome. 
5030 ) Shorland, Cie), 5208 | Mardon. 
5034 | Hocking. 5153 | Boult 5209 | Hopkins. 
5036 Bennett and (Mossmer). | 5211 | Hunt and 
Walker. 5134 | Emmot Fairfax. 
5038 Guillaume, (Appen- 5213 | Nicholl. 
5040 ~=—* Vetter. zeller), 5214 | Scott. 
5042 Wildes. 5135 | Ripley and | 5215 | Huggett, 
5044 Coulson, Brigg. 5216 | Liardet and 
5048 Day 5136 | Davies. Donni- 
(Mitchell). 5138 | Betteley. | thorne. 
5050 | Francis and | 5139 | Beauchamp, } 5218 | Fox. 
Donovan, 5140 Brown and | 5219 | Cheesbrough 
5052 | Gibson, Saunders, | (Hall). 
5054 | Hopkins, 5141 | Hearson. 5220 | Browning 
5056 | Robinson& | 5142 | Groth | (Lesiie), 
Robinson. (Ostlund). | 5228 | Pitt (Fabric 
| 5058 | Westing- 5143 | Webley and Ornament- 
house, Jun}, | Webley. | ing and 
5062  Hopkinsou. 5145 | Weygang. | Manufactur- 
5064 | Homan. 5146 | Hampton & | ing Co.). 
5068 | Stewart. Gray. 5224 | Harris. 
| 5070 | Moseley. 5147 | Darling. 5225 | Phillips. 
5072 | Phillips. 5148 | Steen. 5226 | Brewtnall. 
5074 | Macdougald, | 5148 | Grout. 5228 | Thomas.J 
5076 | Pickupand 5150 | Imray 5229 | Lake 
| Pilkington]. (Kowalevsky) | (Williams). 
5080 | Crompton. 5151 | Furlong. 230 | Johnson 
5082 | Kjellgren, 5152 4 Wilson and | (Delétoilled& 
5084 | Pattison. | Wilson, |  Lechopier). 
5086 | Mellor, Thompsou & Bell. 
5088 | Tucker. Cooper. 3 | Lake 
5090 | Edwards 5154 | Barrett, | (Williams). 
| (Hurel). 5155 | Cobley. | Braham, 
5092 | Holding. 5156 | Brossard. | Mapple. 
5093 | White, Jun. | 5157 | McClure. | Holliday. 
5095 | Lake (Potts). 5158 | Turner. 5237 Newton 
5096 | Lake 5159 | Crompton & (Desruelles & 
(Blake). Fitz-Gerald. | Carlier). 
5097 | Boult 5160 | Bower, 5238 | Bishop and 
(Guinchard), Pflaum, & | Bishop. 
5099 The ompson Tannett. 5239 | Nicholson & 
(McCormick). 5161 | Raven, | _ Mather. 
5100 | Patten. 5162 Lénholdt, 5240 | Pinder. 
5101 | Steenberg 5163 Stuart. 5241 | Dinsmore & 
| (Christensen] 5164 | Haskell. | Hoyer, 
and Lund), | 5165 Voss. 5242 | Cofleld. 
6102 | Johnson 5168 Brydges 5243 | Foxcroft and 
(Recken- (Fischer). |  ‘Titley, 
dorfer). 5170 | Andrews, 244 | Bell. 
5103 | Wimshurst, ] 5171 Kinder, 5245 | Abel 
5104 | Clark 5173 | Barlow (Andrée). 
| (Fournier). (Pitz). 5246 | Glaser 
5105 | Rose. 5174 | Webster. (Biittgenbach) 
5106 | Price and 5175 Young. 5247 | Walters. 
| _Overion, 6176 | Harrison, 5248 | Lake (Budd 
5107 | Kimber 5177 | Le Moussu, | _ and Grant) 
(Bellamy). 5178 | Shaw. 5249 | Witt and 
5108 | Edwards 5181 Simmons. Kocblin. 
| _ (Gamichon’.} 5182 Mather, 5250 Elkington 
5109 | Gresham. Cousins, & | _ (Cockerell), 
5110 ) Hallewell, ) Wurr, 5251 | Brooker. 
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INVENTIONS PROTECTED FOR SIX MONTHS BY DEPOSIT OF 
COMPLETE SPECIFICATIONS. 





















FINAL SPECIFICATIONS FILED. 











































































































































































































ABSTRACTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING DECEMBER 10, 1881. 


Abstracts marked with a * relate to applications not Proceeded 
with, The number of Views given in the Specification Drawings 
ts stated in each case after the price; where none are mentioned 
the Specification is not Illustrated, 

Where Inventions are communicated from abroad, the Names é&c. of the 
Communicators are given in italics. . 

Copies of Specifications may be obtained at 38, Cursitor-street, Chancery - 
lane, £.C., either personally, or by letter, enclosing amount of price 
and postage, and addressed to Mx. H. READER LACK. 

1877. 

3978.* Manufacture of Bricks or Blocks of Fuel 
B. J. Mills,London. (J. Trails, Fiirstenwalde, Prussia), (6d.] 
—Corrects certain cl*rical errors and expunges two claims. tha 
claims now standing as follews: Firstly, the employment of an 
air vacuum in front of the plunger of a pressfor making ega! or 
other fuel bricks or blocks, substantially in manner, and for the 
purpose herein described. Secondly, the combination with a press 
and the feeding drying vessels of an air-pump substantially for the 
purposes shown, and in the manner herein described. (Disclaimer 
and memorandum of alteration), 

1880, 

4973.* Apparatus for Blending Worts: D. McG. 
Watson and A.C. Botterill, Cardiff, § (2¢.)—Consists of 
au arrangement of perforated radial pipes through which the wort 
passes to be blended with the liquor. (November 29, 1880), 


1881, 

1857.* Houses or Apparatus for Drying and 
Curing Fish, Meat, &c.: H. Susmann, Manchester 
(2d.) ~The bouse is made of iron and contains ovens, the heat 
passing through flues at the bottom of the smoking chamber and 
rising up through hollow walls, The fish or hams, &c., are carried 
by spits on frames. (April 29, 1831). 


1864. Velocipede or Monocycle: J. E. Hatch, 
Camberwell, Surrey. [(¢. 8% /igs.)—The rider sits within 
a large wheel which is propelled by treadles and chain wheels. 
(April 29, 188f). 


1896. Separating the Lime and Magnesia in 
Dolomite: 8. Cliff, Leeds. [2¢)}—The process essentially 
consists in utilising, for the purpose of effecting the separation, the 
differences in the specific gravities of different salts or combina- 
tions of lime and magnesium respectively. (May 2, 1881). 


1915. White Zinc Pigment: W. R. Lake, London. 
(J. Cawley, Newark, New Jersey, U.S.A.) (2d.]—This refers to a 
pigment consisting of an admixture of precipitated sulphide of 
zine and precipitated sulphate of barium or calcium, or both, with 
oxide of magnesium prior to ignition or calcination of the ma+s 
( Void, the patentee heving neglected to file a final specification, May 3, 
1881). 


1924. Preparation and Drying of Matrixes used 
for Casting Stereotype Plates: J. E. Taylor, P. 
Allen, W. Evans, and D. Braithwaite, Manchester 
(6d. 9 Figs.}—The indented impression of the type having been 
made on the moistened sheet intended to form the matrix, the 
impressed sheet is removed and laid on a heated plate, when a 
warm air blast is directed on the face of the matrix. The heat of 
the plate quickly converts all the moisture contained in the 
damped material of the matrix into vapour, and the blast disperses 
it the moment it is generated, or, instead of placing the matrix in 
contact with the surface of a heated plate it is placed endwise 
between two sheets of open wire gauze, and a hot blast directed to 
the back and a warm blast to the face side, or vice versd, May 4, 
1881) 


1932. Weaving Brocaded and other Fancy 
Articles: T. Stevens, London. (2¢.)—The design is 
raised in gold, silver, or coloured silk, cotton, or other threads on a 
silk, satin, twill, or other woven ground. The fabric is preferably 
formed with a cotton or other stiff back and a silk front, and the 
front and back warps are bound together by means of a special 
ground shoot. (Void, the patentee having neglected to file a final 
specification. May 4, 1881). 


1936. Cutting Cheese, Bread, Butter, &c.: J. 
Richardson, Gainsborough. [2d.)—A knife provided with 
handles slides in a vertical, guide, the bottom of the guide being 
connected to a tray on which the substance to be cutis laid. The 
knife is grasped by the handles and forced through such sub- 
stance. (Void the patentee having neglected to file a final specifica- 
tion. May 4, 1881), 


1941. Fastening of Tyres to Railway Wheels: 
A. Longsdon, London, (4. Arupp, Essen, Germany). (6d. 
15 Figs.}—Several plans for securing tyres are described, the 
illustration showing one of the chief. The inventor claims forming 
the rim of the wheel on one side with a hook-shaped flange, and 








on the other side with a rivetted over part, and the application of 
the slanting screws 6, the frontend a of which are preferably 
hardened, The tyres are accurately turned and forced on cold by 
hydraulic pressure until the parts /, A, g, are in position, and the 
outer edge of the wheel rim is rivetted over. The screws / are 
employed as an extra safeguard, (May 4, 1881). 


1946. Registering, &c., Fares, on Public Ve- 
hicles: T. Wilson, London. (2¢.)—The inventor terms 
this apparatus a “fare calculator.’ It consists of aseries of dials 
placed in connexion by means of cords with the wheels of the 
vehicle for the purpose of recording the distance travelled by each 
passenger. (Void, the patentee having neglected to file a final speci- 
Jication, May 4, 1881). 


1954. Sliding Windows of Railway Carriages, 
&c.: F. Attock, Manchester. [4¢. 1 Fig.j—To the upper 
framework of the window a bar is mounted so that its upper edge 
shall press against the fixed framework, whilst its lower edge 
shall press against the upper part of the framework or sash of the 
sliding window when closed. This pressing action is accomplished 
by screws which are screwed into the inner face of the 
bar, and which by passing through plates secured to the fixed 
framework hold the said bar in position, the requisite yielding 
pressure of such bar being obtained by coiled springs surrounding 
the screws between their heads and the plates. (May 5, 1581), 


1957. Manufacture of Sulphuric Acid: W. Wel- 
don, Burstow. Surrey. (/. Benker and 1, Lasne, Paris). [4d.} 
This refers to means for reducing the usual loss of nitrous com- 
pounds by transforming the nitric peroxide in the chamber gases 








: December 3, 1881. Nos, 1945, 2444, 2448, 2451, 2452, 2459, 2461 
Rr Satan, oe Cesepee  ~ a in Lists of 2462, 2463, 2476, 2686, all of the year 
Applications for Patents. 188 
r : — ss eens ” od» » 2467, 2469, 2479, 2569, 2575, 2597, all of 
: : 7 y : r the year 1881, 
No Name. No. Name. No. | Name. ‘ ie 2470, 2472, 2481, 2494, 2509, 2522 2525, 
256 jlof the year 1881. 
1881 1881 1881 | oun tan Geek tan, aa. etn. Ones 
5328 | Pitt (Brohetr-| 5346  Haddan 5369 | Smith. ts ow 4 7, 2480, 2482, 2483, 2485, 2489, 2545 
> . ~ 2639, 2821. all of the year 1881. 
hood), (Reis). 5393 | Brandon ; 24 2488 2490. 2491, 2492. 2495. 2498 
5344 | Accles and 5358 | Lake ( Hotchkiss), ’ 8, Ee Soe ee Se 
Scott (Friedlander) 2502, 2503, 2506, 2507, 2508, 2521, 2528, 
% | 2544, 2546, 2581, 2683, all of the year 
om - 1881 
PATENTS SEALED, 9, 2504, 2510, 2511, 2515, 2516, 2517, 2 
2520, 2530, 2534, 2535, 2550, 2560, 
I.—Sealed December 9, 1881. all of the year 1881, 
) 
No. | Name. | No.| Name. | No Name. | PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
. Test | 1881 oe DUTY OF 50’, HAS BEEN PAID AND REGISTERED, 
Woodbury. 2764 Hunter, 338) = Mills I a = 
Wynne, 3 | Cooke and (Thompson). : 
Ward. Mylchreest.J 3448 Hooley No. Name. No. Name. No. ems, 
Fuller. 2782 | Newton 3717 Winter and - ” > 
ia tes st 1878 1878 1878 
a (Soci atte 13740 | Laneactige, | 4970 | Hadden 5028 | Abel 5090 | Wilson, 
— = A T Bloctricit eo | Bana Heberling), (Dronier). | 5111 | Holroyd, 
yon . TT wrseer eens “te Pitt. + Weed. 4986 | Knowles. 4031 | Kaufman andj 5137 King 
we nen ee — ee | oem - o 5058 | Imray Warnant, | 5143 | Pitt ( Weibe?), 
B ig _ome 2788 (it tion 3845 Cintk ). (Hirsch). 5048 3enson. 5145 Holt. 
ML sbarbe) 1806 Gcane ton). tated (up a" 5201 Westing- (Doane). 5193 Pitt ( Zouse). 
‘ \ a on en — house. 5082 Lake 5260 Spence. 
— — 2859 en @). ‘1 Wright 5002 Laffitte and (/bbotson), | 5264 Rendel 
a! pm ts re > —* ia. 5126 Glaser 5111 Parker. 
2738 on ier) 2915 sr cantich ” 414i _ = 5014 Hunt (Fleitmann). | 5076 Johnson 
ol anc anitcher). Sfrang). , ‘ 
evar - 7 mis o ake + ( Wheeler). 9127 Glaser (Bertin and 
2745 — hy ——, 4430 — 5052 | Mort. (Fleitmann) Merscnne). 
asse gnes. $ ae - r « > - 
2752 Vauz (Fan : Bulling, Scribner). coed ——s 5167 —_ seul 5110 —— : 
Wagenen), | 3424 | Cruikshank | 4445 | Lake (Harvey oe i a pte 
wis pee AG (Houston). Screw Co.) 3070 | Smith, 5311 Ross, Bertin), 
( Pornanskt) 5088 | Hannay. 5036 | Pixis. 
{I.—Sealed December 13, 1881. oo ey 
we | N N XN N N PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
lt EN a DUTY OF 100. HAS BEEN PAID AND REGISTERED. 
81 | 1881 1881 : on ig saw 
2571 | Pickering 2681 | Baker. 3304 | Barff, Bower. No Name. No Name. No. Name 
(Pickering).| 2700 | Benson and Bower pa —_— —_—— 
2601 | Franken- (Oezle) 3674 | Abel 187 1874 1874 
burg. 2797 | Lloyd (Bstrade). 4237 | Royle. 4374 Ayre,Ayre, [| 4241 Bland, 
2602 | Mitchell. 2317 | Lake 3792 Siemens 4490 | Anderson, Chambers, | 4261 | James, 
2610 — and = and sees ogee 4227 Sugg. and Ayre. | 4281 | Smith. 
tz. irby). 3970 | Asher. 4236 | Thom. 
2613 | Bricknell. 2972 Atherton. 3996 «= Yates. | 
2633 | Hodgkinson, | 2990 | Linford and | 4022 Yarrow. 
263 Black. Linford. 4030 Lake 
Cooper. 3043 | Barrett. (Peberdy). PATENTS WHICH HAVE BECOME VOID. 
aa — n. 3292 a 4660 Pitt (Medart). | 1,—Through Non-Payment of the Third Year's Stamp Duty of 501, 
2 ogers. (Black). 
2674 | Delcambre. 
No. Name. No. Name, No, Name, 
NOTICES TO PROCEED, 1878 noe “1878 * 1878 — 
SpnGine Sr GaSe See Seve Stay, 4819 Woodward. | 4871 | Dufrené 4901 | Breeden, 
— wane : 4820 Lloyd. ( Fougea- 4906 | Matthews. 
| 4822 Pieper doire). 4909 | Barbour. 
No. | Name. No. | Name. No. Name. (Mueller). | 4872 | Everitt. 4910 | Harris. 
3 | e812 381 4827 Hunt. 4873 Bright. 4911 | Manwaring. 
1881 1 1 4829 Hill. 4874 | Pratt. 4912 | Harris. 
3365 | Mills (7. K. | 3475 | Posselt 4427 ee y. 4831 Packard. 4879 | Clark (Monot,] 4916 | Wolff, 
and F. B, (Leitner). | 4624 Mair. 4832 Lechesne, | pere et fils 4] 4917 | Kesseler 
Thurber anc ome J = Clase, 4835 Newton _ | ——-_ lane a 
Co.). 3490 | Van Bunnen 666 | Sombart (Knowles). 880 | Clark (Afonot, 9 itt 
3372 | Lake (Laskey)] 3502 | Pendred, (Hammer &| 4836 | Greig. , pere et fils a | (Whitney 
3375 | Parker. 3514 | Lake (Litch- Perschmann).| 4841 Engel | Stumpf. and Beemer). 
3339 = ‘geet } — 4777 Frention, (Colshorn), | 4881 | Clark (Afonot, | 4920 came 
3398 seigh. Renshaw). 4808 Simon 4843 Foulis, ere et fils &} 4921 ake 
3403 | Duncan. 3563 | Clark ( Vetterii). 4844 Pulver- ciump/). ( Weston). 
— Strickland. oom | me. ne 4857 — macher, 4884 | Kesseler 4922 Clark 
3412 | Coad. 3569 | ild. (Basquin), 4845 Weil (Helm). (Marinoni). 
3416 | Vanlohe 3578 | Robinson. 4861 Whiteford, 4846 Budenberg 4835 | Petty 4923 | Barch 
(Gay). 3624 | Clark: Durand] 4868 Dickie. (Budenderg | 4887 | Teale 4924  Handysides. 
3419 Wells am ¢é Hauvel). | 4908 | Smith and : and Turner). 4893 | Wates. 4929 Newton 
sg | Gar: Pett | ee Yan wens. | OP | Meelis a | ee 
aA? ailaser 34 | q ‘ ebster. ender ). 895 oyle,. 93 ames. 
(Hasden- 3762 | Clark (Magne) 4979 | Mewburn 4862 | Ashby, 4896 | Wilson 4952 | Beauchamp. 
teufel). 3796 | Clark (Colla- (Johnson) 4865 De Pass (Neukirch). | 4935 | Godfrey. 
3430 | Stierlin = and 5005 —. (Corrot and | 4897 | Wirth 4936 | Kellett. 
(Sch/apfer & loyle). 5027 ollands. Foulieron), (Daelen) 4942 Smith 
fendvanee? 3828 | Merichenski. | 5035 Hayes. 4866 Pa Sg _ 4898 Sake ; 4943 | Butterworth. 
3442 | Abel (Ladé). 287 Merichenski 5051 Haicomb. 4867 Newburn (De (Matheson). | 4946 | Clark 
3460 | Evans and 4329 Simon ; Faber), 4899 ake (McKenzie 
Low. ‘ Vetterli). 4868 Sale. (Matheson). aud Perkins). 
4870 Becker. 
I1,—Time for entering Opposition expires Tuesday, 
January 3, 1882. 
7 .— Through Non-Payment of the Seventh Year's Stamp 
No. | Name. No. Heme. No. | Name. ul ~ ,> of 100%. 
1881 | 1881 1881 ee a 
3335 | Barclay. 4060 | Clark (De | 5024 | Carey, Gas- No. Name. No. Name. No. Name, 
3418 | Dillon. Kabath). kell, and 
3427 | Glaser (Haar-] 4274 Timmis. Hurter. 1874 1874 | 1874 
mann). 4336 | Galbraith. 5037 | Korth. 4066 | Newton. 4097 | Jack. 4152 | Benson 
8443 | Abel (Prechf)4 4448 | Imray 5058 | Westing- 4067 | Purdie. 4107 | Salmon. (Beath). 
8451 i and on , (Stearns). ore ee 4071 pep 4116 7 , 4155 Se. 
d 2, 50 5075 on 07 3 “ Yoyne). Smith). 
57 | o_O ; _ ‘eAimend. _— & Copeland). 4117 | me 4157 Byrd. 
8464 | Von Sawic- | 4638 Smith. 5080 | Crompton 4087 | Palmer 4118 | Kaye. 4159 | Small. 
zeski. 4703 McIntosh 5896 | Lake (Blake). (Baina). 4126 | Dugard, 4161 Huggett. 
3465 | Thresher & Wright. | 5100 | Patten. 4095 | Clough. 
| (Bligh). 4849 | Brewer. 5102 | Johnson ! 
3481 | Comstock. 4885 Johnson and (Recken- 
3503 | Seed (Seed). Phillips. dor fer). 
3510 | Humfrey. 4897 | Lake 5159 | Crompton CONFIRMATION OF PATENT. 
3511 | Hislop. (Basquin), } and Fitz- W. Taylor, Liverpool. No, 3072 of 1878, Manufacture of recep- 
3535 | Johnson. 4906 Chisholm Gerald. tacles for the carriage of oil and other liquids, &c, Application is 
3579 | Thomson. and Clegg. | 5221 | Lake a intended to be ~~ to } to enable the said W. Taylor 
3589 | Tangye. 4927 | De Pass (Shaffer) to pay the stamp duty of 507. 
3592 | Smedley. (Stone). 5222 | Lojda. 
3604 | Abraham, 4959 | Higgin- 5265 | Lake (Ameri- NOTICE OF APPLICATION FOR LEAVE TO FILE DISCLAIMER 
3721 | Edmond, bottom and can Screw AND MEMORANDUM OF ALTERATION. 
3842 Tweedale. - Stuart, men I 09) Johnson, (Camille Faure, Paris), No. 129 of 1881, Galvanic 
2863 | Dunnachie. | 4966 | Lake 5328 | Pitt (Brother polarisation batteries or magazines of electricity and the applica- 
3880 Lake (Dion). * (Johnson). wa hood ). tion of the same, and in apparatus connected therewith. Any 
4037 | Clark (De | 4990 | Livermore. 5346 Haddan person intending to oppose such application must leave notice 
Kabath), 5015 | Littleton. (Reis), thereof at the office of the Attorney-General, 1, New-court, Temple, 
London, ou or before December 23, 1881. 





into compounds absorbable by strong sulphuric acid by the chemical 
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T action upon the nitric peroxide of sulphurous acid gas aided by 
vapour of water and oxygen. For this parpose sulphurous acid gas 
is introduced into the gases from the chambers at such a point of 
the passage of those gases from the chambers to the Guy Lussac 
tower asto permit that before they reach the Guy Lussac tower 
the gases from the chambers and sulphurous acid gas shall have 
mingled sufficiently to secure that on their reaching the Guy 
Lussac tower the nitric peroxide of the chamber gases shall be 
absorbed and retained as nitro-sulphonic acid, from which nitrous 
acid for use again may be liberated by well known means, (May 5, 
1881). 


1959. Valve Gear for Steam Engines: R. H. 
Robinson, Derby. [6¢. 2 Figs.}—The claim for novelty 
consists in actuating lift valves of steam engines by the arrange- 
ment shown in the illustration. The valve boxes A A‘ carry a 
beam B and guides cin which work loops D' D* D* D* on the 


i: 


ry Pigi , 




















valve rods; within the loops are rollers d bearing agairst sliding 
caus KE E!. ‘These sliding cams are connected by liuks F to lever 
awhich receives motion from the engine. The unequal surfaces 
of the cams cause the loop D/, &c., wo be moved up or down as 
required, (May 5, 1881). 


1969.* Dark Lanterns and Signal Lamps: A. N. 
Hopkins. Birmingham. (’¢)—A spring is arranged in 
connexion with the shield, sothat on moving a thumb piece rounc 
ina partial revolution the shield conceals the light, but on pressing 
a second thumb-piece the spring is liberated and the light exposed. 
(May 6, 1881) 


1975.* Metallic Cases or Boxes for Needles, &c. : 
G. W.Hinchley. Handsworth, Staffordshire. [2¢.)— 
The case is made in two parts, the needles being contained in the 
inner part, which slides in the other. (May 6, 1881). 


1977. Machinery for the Tillage of Land by 
Steam, &c.: F.H.P P. Oram, Tottenham. [(d. 6 Figs.) 
—Consists essentially in using a horizontal disc carrying plates or 
blades, and driven at quick speed from a vertical spindle in the 
rear of the machine by steam power. (May 6, 1881). 


1978. Manufacture of Sweetmeats: S P. Weld- 
ing, London. (Thiele and Holzhause, Magdeburg, Germany) 
(6d. 5 Figs.}—Sweetmeats are made of an elongated spherical 
form by means of a three-roll apparatus, two of which rolls are 
provided with grooves corresponding to the outline of the sweet- 
meat, and are fitted with knives which enter grooves in the third 
roll placed underneath. The confection sugar is placed between 
the three rollers, which, as they rotate, cut off the required lengths 
of sweetmeat, and at the same time compress and roll the pieces 
into the required elongated form, (May 6, 1881). 

1980.* Portable Bed: E. Edwards, London. 
(H. Strauss, Nuremberg, Germany), (2d.j—The bed is divided by 
transverse seams so that it can be easily folded up. (May 6, 1881) 


1981. Cornice Poles: G. Giles, Birmingham. 
(4d. 6 Figs.}—Consists in forming spirally grooved poles, which 
upon being revolved by a cord and pulley cause the curtains to be 
drawn or withdrawn, the leading curtain ring being suited to 
engage with the groove, (May 7, 1881). 


1982. Smoothing Irons: T. McCracken, Ardmore: 
Londonderry. (6. 10 Figs.)—The iron is hollow and formed 
with two chambers end is heated by jets of burning gas passing 
between vertical ribs on the sole of the iron, the products of com- 
bustion passing round the outer chamber. (May 7, 1881). 


1983. Stoves and Fire Ranges: C. J. Pollard. 
Burnley. Lano. (2.)—Refers to the application of protected 
air passages for the distribution of air tothe fuel ina state of com- 
bustion. A box, in the sides of which are air passages protected 
by overlaps is secured near the centre of the stove or range and 
bolted to the under grate on which the fuel is placed. (May 7, 
1881). 


1985.* Laundry Boilers, &c,: L. J. Groves, Glas- 
gow. (24)—A covoidal nozzle is attached to the bottom of the 
builer, aud steam conveyed thereto by a pipe for the purpose of 
producing a rapid circulation of the washing liquid, and the con- 
8 quent cleansing of the clothes, (May 7, 1831). 


1986." Tollette Vinegar: H. J. Allison. London. 
(E. Redarés and L. Bouviez, Marseilles). [2d.)~ Consists in the com- 
bination of extracts from a number of plants and roots whose 
names ere specified, (May 7, 1881). 


1987.* Apparatus for Spinning and Doubling 
Cotton, &c.: 1. Coulthard, Preston. (2d.)—Relates to 
ring spinning and doubling frames, and consists (1) in providing 
means fur expediting the starting of a fresh set of empty bobbins 
after the full bobbins are removed; (2) in a guard to receive oil 
tirown off by the bobbin in “ Booth-Sawyer” apparatus. (May 7, 
1881), « 


1990.* Fire Alarm: E. De Pass, London. (La Société 
Francois Lebacq et Kretz, Paris). (2d.)—The alarm apparatus is 
provided with a quick match which fires a fuse containing detona- 
ting powder. The alarm may be given by means of a bell or gong 
alone or in combination with the detonation. It is operated by a 
small flywheel actuating a connecting rod to which is attached the 
copper or iron wire of the striking apparatus, (May 7, 1881). 

1991. Umbrellas: H. A. Davis, Finsbury. (6d, 5 Figs.) 
—Consists of an improved rib holder and in making the stick in 
two parts and united by the rib holder, (May 7, 1881). 


| 





1992.* Bolting Reels for Dressing Meal: T. 
Sheldon, Osney, Oxfordshire. (2d.)—The framing is so 
arranged that the reel has in cross section the form of an equilateral 
triangle. Weights are used to strike the reel and promote the 
bolting process, India-rubber or brushes is or are used to clean, 
the cloth. (May 7, 1881). 


s for the Lids of Milk Cans, 
&c.: E.G. C. Bomford, Fladbury, Worcestershire. 
(2d.]—A label is placed between @ hinged plate and a swivelling 
. so that should the can lid be opened a pointer tears the 
abel across the middle, so that tampering with the can will be 
detected (May 7, 1881). 


1996. Arrangements for Holding Hats, Coats, 
Umbrellas, &c.: M. Conrath, London. (4d. 1 Fig.)— 
Is for a stand wherein hat-pegs are dispensed with, cross-bars 
being used in lieu thereof, (May 7, 1881). 


1997." Machinery for the Manufacture of 
Cigarettes: E. Hipgrave, London. (2¢)—The tobacco 
is contained in a hopper which terminates ina tube of the diameter 
of the cigarette, which is produced by means of a band which 
wraps the paper around the tobacco, whilst a knife cuts it to the 
required length. (May 7, 1881). 


1998. Speculum Tubes: J. H. Aveling and J. J. 
Hicks, London. (44. 3 Figs.)—The protecting coating is 
carried within a short distance of the entrance end of the tube, 
leaving the glass tube uncovered for a short distance, instead cf 
its being applied entirely to the surface of the tube as heretofore. 
(May 7, 1881). 


1999.* Manufacture of Waterproof Boots and 
Shoes: W.R. Lake, London. (4G. Spencer, lilinois, U.S.A.) 
(2d.|—The outer and inner sole is made of leather, and the middle 
sole of waterproof duck, (May 7, 1881). 


2000. Wrought-Iron Frames: E. Edwards, Lon- 
don. (C. A. Schiitz, Stralsund, Germany). (6d. 15 Figs.}—Con- 
sists (1) in constructing the sashes of iron of hollow square section ; 
(2) in the method of making the hinges from the projecting ends 
of flat iron bars ; (3) in the bolts and pinions by which the windows 
are fastened; and (4) in inserting between the outer and inner parts 
of the frame a bed of non-conducting material for preventing cold 
airfrom entering the room, (May 9, 1881), 


2002,.* Pencils and Penholders: E. Wolff, Lon- 
don. (4d. 4 Figs )—A swivelorloopis placed at the end of the 
pencil, to which a cord or chain can be attached. (May 9, 1881). 


2003. Breechloading Firearms: W. W. Greener, 
Birmingham. (8¢. 23 Figs.)—Consists (1) in an improve- 
ment on Needham’s Patent 1205 of 1874, for ejecting the cartridge 
cases; (2) in the cocking and locking mechanism of hammerless 
drop-down guns; (3) in safety locking hani for h less 
guns; (4) in placing two barrels one over the other for the purpose 
of making a double gun with a fixed breech action body and 
movable breech-block ; and (5) in the application of solid drawn 
brass cartridge cases to breechloading punt, harpoon, and signal 








guns, The mechanism deemed the most suitable for use in con- 
nexion with the improvements is that described in Field's Patent 
1927 of 1877. The illustration shows the gua open, R being a 
hinge lump turning upon centre pin g. The ejectors f f are 
pivotted at f3, and by using a shorter breech action body the 
centres gc p are arranged so that the barrels A drop of their own 
weight without any assistance from the breech action lever or 
bolts. The centre pivot p of the tumblers B is placed forward, and 


the extremities e e turned in as in former Patent 930 of 1880. (May 
9, 1881). 
2005. Manufacture of Paper, Cloth, &c., for 


Tracing Purposes: W. T. Harvey, London. [4¢.)— 
Consists in treating the paper with oxidi oil, the evaporation of 
all remaining oily matter being aided by adding benzine, (May 9, 
1881). 


2006. Machinery for Corking Bottles: J. P. 
Jackson, Liverpool. (C. Duché, St. Nazaire, France). (6d. 
3 Figs.}—The machine is so arranged that the handle or treadle 
which draws down the plunger for torcing the cork into the bottle, 
operates a series of cams, levers, and pressers, so that before the 
cork is driven into the bottle it is compressed on three or more 
sides. By this machine the operator is able to sit in front of the 
machine instead of standing or sitting at the side as heretofore. 
(May 9, 1881). 


2007.* Apparatus Bpgteres in the Manufacture 
of Illuminating Gas: J. L. Walker and J. W. Jowett, 
Elland, Yorkshire. (2¢.}—When the lid of the mouthpiece 
of the retort is removed for * charging,” a trough is raised so as to 
immerse or seal the lower ends of the dip pipes and prevent the 
backing or return and waste of gas through or by way of the open 
retort. (May 9, 1581), 


2008. Preparation of Beverages from Extract 
of Liquorice: B. Hunt, London, (!. /. Marchier, Privas, 
France, [(4d.]—The extract of liquorice is treated with carbonate 
of soda, (May 9, 1831). 


2012.* Hoisting and Lowering Apparatus: H. 
J. Haddan, London. (A. Guérolt and A, Blondel, Deville- 
les-Rouen, France). (2d.}—Applicable for fire escapes. Consists of 
a series of extension ladder sides, with a cradle or platform capable 
of being raised or lowered by winding gear. (May 9, 1881). 


2013.* Apparatus for Generating and Con- 
veying Electricity: A. Masson, Bordeaux. [2d )— 
* The application of an earth current to a dynamo machine for 
regulating the path of electricity generated, combined with the 
application of dualised wires,” is stated to be the nature of the 
improvement. (May 9, 1881). 


2014. Scales for Weighing: Dr. O. Gerike, 
Berlin. [6d. 12 Figs.j—Applicable for domestic or business 
purposes, Thescoop or plate upon which the articles are placed 


is mounted on the upper end of a vertical spindle, and combined 
with levers, weights, a rack, and a pinion in such a manner 
that when the spindle descends the weights are raised, whilst an 
index finger registers the weight upona dial. (May 9, 1881), 

wns Securing Door Knobs to their Spindles: 


.R. Lake London. (W. i. Gonne, Chatham, Canada), (2d.} 
—The spindle is screwed, and the knob is attached to a two-armed 


nut, (May 9, 1881). 
2019.* Manufacture of Sugar: W. R. Lake, 
London. (A. Brear, Conn., U.S.A.) (24.]—The saccharine 





liquid is treated with bi-carbonate of soda and borax, which act as 
a clarifier. (May 9, 1881), 


2020. Barometers: B. J. B. Mills, London. (5. 
Guichard and Company, Paris). (6d, 1 Fig.j—Is to give indications 
sufficiently large to be read upon a dial similar to a public clock. 
The mechanism is composed of two groups of barometric 
chambers acting independently of each other, and arranged to 
— alarge hand or pointer by means of a segmental rack. (May 

, ). 

2021.* Sliding 
Winchester. 
fone so that it may be swung over for cleaning. 


Window Sashes: E. V.Harris, 
(2d.]—The sashis made reversible by — of 
(May 9, 


2022. Chairs: T. Harrison and C. Garthwaite. 
(2d,])—Relates to “ opera house chairs” in which the seat is hinged; 
the improvement consists in forming an opening in the sides into 
which the back part of the seat can be lowered. (May 9, 1881). 


2024. Boots: M. Nicholson, London. [6¢. 5 Figs.] 
Refers to “ cavalry,” “‘ Wellington,” boots, &c., and consists essen- 
tially in forming a flap and strap over the instep, forming a bellows- 
like fold for the purpose of enabling the boot to be easily put on or 
taken off, (May 9, 1881). 


2025. Elliptic Spring for Cars, &c.: A. M. Clark, 
London. (Z£. X. Righter, New York, and E. Cliff, Newark, U.S.A.) 
(6d. 6 Figs.|—An elliptic spring made from a steel bar thicker 
in the middle than at the ends, and wider in the centre, and formed 
with male and female eyes, one on each bar, constitutes the subject 
of this invention. (May 9, 1881). 


2026. Separator and Smutter Machine: H. E. 
Kratz, London. (Partly from M. Deal, Ohio, USA) (6d. 
9 Figs }—Is for removing smut, cockle, chaff, and other impurities 
from cereals, The general arrangement of the improved apparatus 
is shown in the illustration. C is a riddle suspended by springs and 
vibrated by an eccentric.1 The grain is fed through a hopper. 
and the quantity regulated by feed bar F, which can be adjusted 
by means of an index pointer on the outside of the machine. The 











riddle is made of perforated metal plate, the upper part I having 
small perforations to extract the cockle and small impurities 
which pass from the basin J by means of tube K to the outside of 
theJmachine. RRR conduct the grain in several streams and 
deliver it down a chamber where it passes over to the bottom 
of an air chamber, the impurities being carried over to the recep- 
tacle V, and the heavier parts passing down the slatted shoot W, 
and being delivered at opening Y. When the grain is freed from 
the impurities, itis passed into a scouring cylinder 6. (May 10, 
1881). 


2027. Apparatus or Rink for Sliding upon and 
Facilitating the Moving of Heavy Articles: H. 
Langsford, Islington. London. [d. 7 Figs).—The 
surface instead of being smooth is composed of anumber of rollers 
or balls contained in a frame and turning upon spindles. (May 10, 
1881). 


2028. Manufacture of Waterproof Canvas, Sail 
Cloth, &c.: G. and W. H. Good, Yeovil, Somerset. 
(6d. 4 Figs.)—Consists (1) in weaving the fabric either entirely or 
partly with threads dressed and rendered waterproof ; (2) in an 
improved self-acting temple for holding the seivages whilst;being 
woven ; (3)in the method of treating the threads with alkali and 
tanning liquor ; (4) in an improved waterproof compound formed 
of wax, oil, rubber, gutta-percha, resin, and tar ; and (5) in the 
apparatus for applying the compound, (May 10,1881). 


2029.* Cheques, &c.: R. Murray, Southwark, 
Surrey. [2d.]—The amount is written ona sheet lying over a 

iece of sensitive paper attached to the cheque. When the cheque 
8 presented for payment the sensitive paper is removed, and the 
writing is seen on the face of the cheque, (May 10, 1881). 


2031. Pressing Horn and Hoofs for the Manu- 
facture of Combs, &c.: D. Stewart, Aberdeen, N.B. 
(24.)}—Consists in subjecting the materials during the pressing 
operation to the alternate beating and cooling effect of steam and 
cold water. (May 10,1881). 


2032.* Treatment of Calfskins: L. A. Groth, 
London. (?. Bernard, Turin, Italy), [(2d.]—Refers to the pre- 
paration and dyeing of calfskins, so that they may replace seal 
and astrachan skins for making military collricks, spencers, &c 
(May 10, 1881). 


2033. Manufacture of Soleplates and Heel Tips 
for Boots: M. and R. Slack, Bollington, Cheshire. 
(6d. 4 Figs.}—The soleplates are made of malleable cast iron, and 
are formed in four to six sections, the joints lying transversely 
across the sole to give flexibility, The heel tips are attached by 
screws, and are made interchangeable. (May 10, 1881). 


2034.* Automatic Fog Signal Apparatus: H. 
Whitehead and T. Dodd, Bucknall, Staff e 
{2d.]— Relates to railway fog signals. The signals are contained 
in a tube, and by means of a depression bar, cross-shaft, bell- 
crank, balanceweights, and levers, a passing train can cause 
slides to place the detonators on the face of the rail. The appa- 
ratus is governed by the operation of the wires of the ordinary 
semaphore signals. (Muy 10, 1881). 


2035. Treating Iridium, &c. : W. P. Thompson, 
London. (J. Holland, Cincinnati, U.S.A.) [4d.]—The method of 
fusing and moulding imdium by raising the metal to a high heat, 
and adding phosphorus, which can be afterwards released by sub- 
jecting the metal to a bath of lime. The means of casting the 
phosphuret of iridium so as tu adapt it for pen points; and as a 
new article of manufacture cubes, or other blocks of phosphuret of 
iridium cast to shape, and afterwards, if desired, heated with lime 
to extract the phosphorus. (May 10, 1881), 


2036. Ticket Delivery Apparatus for Pas- 
sengers, &c.: J.J. Mielecki, London, [6d. 7 Figs.)— 
The tickets are placed in a pile against a flat plate perforated so as 
to expose the number printed on the ticket. On the inside of the 
plate is a thin sliding plate which when depressed by a knob forces 
the ticket through a slot. The pile of tickets is pressed against 
the plate by a spring. (May 10, 1881). 


2037.* Apparatus for Drying and Roasting, &c 
H. J, Haddan, Lonaon. (Z, 4. Potter, New York, t 


U.S.A.) 
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= lomprises an Oven, a screw conveyor, a@ fireplace and flues 
ing under the oven to an upright flue, and valves for regulat- 
ing the passages of the gases. The material to be dried or roasted 


is conveyed from end to end of the oven by the screw. (May 10, 
1881). 
2038. Electric Lighting Apparatus: H. J. 


Haddan, London. (4. J/. Gii/cher, Bielitz-Biala, Austria). 
(6d. 5 Figs.}—The feed of the carbons is regulated, and the arc 
struck by the same electro.-magnet, which acts directly on the 
upper carbon-holder, and holds or releases it without the inter- 
vention of wheels, catches, or grippers. The electro-magnet is 
carried in trunnions, around which it can oscillate to strike the 
arc. Referring to the illustration, the current enters the magnet D 
at the trunnions, traverses the coil, and escapes partly through 
the spring E to the negative terminal, and partly to the upper carbon 
holder, and across the arc. As soonas the magnet is excited it 
attracts the iron stem F of the carbon-holder, while at the same 
time its other end moves towards the fixed armature H. Each 
end of the magnet is rounded to the are of a circle whose centre 
is at the trannions, consequently, when it moves, its left-hand face 
rolls over the stem F, raising or lowering it as if the two con- 




















stituted a rack and pinion. J acts as a magnetic brake to control 
the speed of the oscillations. As the carbons burn away the 
magnet gradually rises at its right-hand end until it reaches the 
stop L, after which any further decrease of current causes 
the attraction by which the stem F is held to be lessened until it 
slips past the face of the magnet, and so reduces the arc, A thin 
covering of brass is interposed between the magnet and the 
surfaces that slide over it. Several of these lamps may be placed 
in parallel circuit and burnt from one macbine, as shown in Fig. 3. 
Lamp A is first lighted, and after it has become steady the current 
is turned through B, and again after a short interval through C, 
and so on, the lamps mutually aiding in the regulation of each 
other. In order to have the resistance equal throughout the 
circuit the area of the lower leading wire between A and B 
is only two-thirds that of the main lead, while between B 
and C it is only one-third, In the upper lead these conditions 
are reversed, The specification gives a diagram showing the 
arrangement extended to twelve lamps in three parallel circuits of 
four each, (May 10, 1881). 

2039. Machinery for Gathering and Binding 
Cut Crops: G. A. Walker. Sutton, Nottingham- 
shire. (64. 10 Figs.}—Is for an independent binder, or a machine 
which gathers and binds crops previously cut by the reaper, The 
machine is operated by horse power, and by means of a trailing 
rake and lifting arms, a quantity of the cut crop is gathered and 
delivered in sheaf form against the string-binding materiel which 
then partially surrounds it. A reciprocating binder arm then 
advances, and in doing so operates a revolving looper contained 
within it ; this looperengages with the double string, and produces 
a knot of the ordinary single-twist kind. The string is cut and the 
bound sheaf delivered, whilst the arm recedes ready for the next 
sheaf. (May 10, 1881). 


2040. Artificial Stones or Compositions: P. 
Jensen, London. (£. J. Erichsen, Copenhagen). [4d.)— 
Pulverised asbestos is combined with various silicious solutions 
and with metallic or other colours, and mixed according to require- 
ments with plaster-of-paris, or other similar material, so as to 
produce a new material of the nature of stone, enamel, &c 
(May 10, 1881). 


2041. Apparatus for Controlling and Localising 
Electric Currents: L. . de Bejar y O’Lawlor, 
London, (84. 10 Figs.)—Relates to improvements on Paten; 
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408 of 1878, and partly to autoquinetic signalling apparatus, in 
which a central station is in communication with a number of 


houses, any of which can communicate with each other without 
the messages being audible except at the point intended. Fig. 1 is 
an elevation, partly in diagram, of the controlling apparatus at the 
“station,” and Fig. 2 an elevation of the apparatus used at each 
of the station. A is an insulated rivg turning on the axis A', and 
divided into as many parts as there are houses in connexion with 
the station plus one. On the same axis is a star wheel with as 
many teeth as there are equal parts and holes in the ring A, The | 
ring and star wheel are caused to turn at certain times by clock- | 
work, when the catch D' is liberated from the notches A* A® by | 
the depression of a key. The ring has holes No. 1, No.2, &c., to | 
receive a metallic plug F, each hole corresponding to one of the | 
houses. G and L are the twoline wires; 4 a call bell with one end | 
of its coil connected to the contact spring r,and the other to the plug 
F; & &' are contact springs; J J' two telephones, In Fig. 2 the 
armature N! of the electro-magnet N carries a click adapted to 
move a ratchet wheel tooth by tooth. The ratchet wheel carries a 
dise P, pressed upon by two contact springs, which in certain 
positions connect it to the line. The details of the apparatus and 
the method of its action are mucb too elaborate to be described 
within our limit. (May 10, 1881). 


2042. Root-Cutting Machines: J. Hornsby and 
J. Money, Grantham, Lincolnshire. (2¢.)—Kefers to 
what are known as “Gardner's” root cutters, the object of the 
invention being to prevent pieces of root escaping from the machine 
without being properly cut, A retaining surface is fixed close to 
the underside of the barrel, so that the uncut portions are prevented 
from falling from the surface of the barrel, and are directed 
round and up again into thehopper. (Void, patentee having neglected 
to file final specification. May 10, 1881), 


2043. Conveying Heat and Power toa Distance, 
&c.: W. T. Wniteman, London. (/. Newton, New York, 
U.S.A), [6¢.}—Relates toa system of supplying heat and power | 
from a central source to buildings, &c., by generating and distri- | 
buting through mains superheated steam of high temperature and | 
relatively low pressure. At pointsin the main where the tempera- | 
ture is liable to fall below the proper degree, the steam is reheated, 
by passing through an auxiliary superheater. (May 10, 1881) 


2044. Firegrates: W. Clapham, Leeds. [2d }—The 
bottom grates have a rising and lowering motion given to them by 
a rack and pinion, so that the height of the fire may be adjusted. 
(May 10, 1881). 


2047. Compound for Removing Hair from the 
Skins of Human Beings and other Animals: J 
Blumm, London. [2d.)—Formed of mono-sulphide of barium 
mixed with flour and orris or alkanah root. (May 10, 1881). 


2048. Making Joints for Sheet Metal Articles: 
M. Benson, London. (A. H. Fancher, Brooklyn, U.S.A.) [4d 
4 Figs.)}—The edges are first turned over so as to form an interlock- 
ing joint, and a strip of solder enclosed within it, the whole is then 
subjected to a heat sufficient to melt the solder and complete the 


joint. (May 10, 1881), 
2050. Tram Rails: W. Stirling, Rushholme, 
Lancashire. (4d. 12 Figs.}—The* combination of the head of 


the rail with flanged or lipped angle-iron supports which may or 
may not be provided with internal projections or distance-pieces 
forming the web and base of the rail” constitutes the *‘ claim” 
for novelty. «(May 11, 1881). 


2051. Manufacture of Hats resembling Felt, 
&c.: J.H. Neave, Macclesfield, [(d¢. 1 fig.) Buckram, 
calico, &c., is covered with sticky material and is then coated with 
short stapled fibrous material; itis then subjected to a polishing 
and rubbing action by being rapidly revolved against an abrasive 
surface. (May 11, 1881). 


2053.* Production in Steel or Iron of Patterns 
or Designs from Copper Matrices, &c.: J. H. Noad 
(24.]—The matrix is placed in a bath of proto sulphate of 
iron, muriate of ammonia, and boracie acid, diluted with an 
equal bulk of water, and is treated in the ordinary way of 
electro-typing, the thickness of the deposit depending on the 
duration of the operation. By diminishing the proportion of muriate 
of ammonia, and using an iron anode of Swedish charcoal iron, 
the coating produced will be more or less of the nature of wrought 
iron. (May 11, 1881). 


2054. Railway Brakes, &c.: H. H. Duke, West 
bury, Wilts. [td. 5 Pigs.j}—Relates to brakes actuated by 
the compression of the buffers consequent on the retardation of 
the tractive power, The buffer spring is placed in a metal case in 
which is a piston fixed to a brake arm connected by a Jever 
with a brake-block; the movement of the buffer spring is thus 
transmitted to the brake-blocks, when the spring is depressed, 
(May 11, 1881). 

2055. Looms: E. Wilson, Preston, Lanc. [67 
7 Figs.}—In a loom according to this invention the shafts of each 
heald are connected by cords running over sheaves to vertical 
rods that are selected by the dobby mechanism, and raised or 
lowered, as the case may be, foreach pick; ¢ eeare the rods, passing 
through grids &k' on the levers /f, one of which is raised, and the 


sufficient to admit of the employment of ordinary wooden casks for 


transport. (May 11, 1881). 


2059.* Machinery for Producing Designs upon 
Marble, &c.: A. Guattari, London. (2u.)—The designs 
are produced by the percussive action of moulds or counterparts 
of the design, which are roughened or covered with fine prramida] 
teeth, emery powder and water being introduced during the opera- 
tion, (May 11,1881). . 


2060. Window Cleaning Chair, &c.: A. M. Clark, 
London. (Ars. A, Dormitzer, New York, U.S.A.) [6d, 9 Figs.J— 
Is an apparatus to be attached to a window sill to enable the 
operator to safely stand or sit whilst cleaning the outside of the 
window. The chair when not in use can be foided up. (May 1], 
1881). 


2061. Producing and Revivifying Animal Char- 
coal: D.A. Fyfe, Barnes, Surrey. [6¢. 3 Figs.)—The 
material is fed into a retort through a hopper, and is moved 
gradually along the floor of an upper chamber of the retort by an 
endless chain and scrapers, it then falls into a lower chamber, 
ay moved slowly back and delivered through a shoot, (May 
12, 1881). 


2062. Apparatus for Stretching Fabrics: S 
Haliam, Manchester, [6/. 4 /igs.)—Kelates to the rollers 
used to stretch woven fabrics in the direction of their width, and 
consists essentially in forming the rollers of a number of parts or 
dises which as they revolve are caused to assume inclined or 
angular attitades with relation to the axis of the roller, the move- 
ments of the discs which are nearest to the ends being greater 
than the movements of those near the centre. (May 12, 1881), 


2063. Tank for Carrying Liquids to Lay Dust 
or Distribute Disinfectants: H. Kirkhouse, Pen- 
arth, and H. W. Lewis, Treherbert, Glamorgan- 
shire. [6d. 2 Figs.]-The cylindrical tank is mounted on wheels, 
and has a pump driven by an eccentric from the axle, As the 
apparatus is moved along the pump draws water from the tank 
and forces it through perforated pipes at the end and along the 
sides of the tank. The apparatus is particularly applicable for 
laying the dustin coal mines. (May 12, 1881). 


2064." Driving Gear of Tricycles, &c.: S. H. 
Saxby, Clevedon, Somerset. (2¢.)|—A pair of cones and 
band or chain are used for varying the speed, (May 12, 188}). 


2066. Apparatus for Carburetting Air: W. P. 
Thompson, London. (f. Chavée, Namur, Belgium). [6d 
4 Figs.;—The apparatus consists of an aspirator, gasometer, or 
regulating receiver, carburetters in which the air passes over an 
absorbent material saturated with gasoline, and necessary con- 
necting pipes which are so arranged that the air can pass either 
through one or several of the carburetters, (May 12, 1831), 


2067.* Lawn Tennis Bats: W. P. Thompson, 
London. (&. Gordon, Hauzadah, Burmah), (2dj]—A movabie 
tongue and screws are used for adjusting the tension of the gut 
netting of the bat. (May 12, 1881). 


2068. Steam Engines: J. H. McFerran and W. 
Rennie, Newrie, Ireland, [(d. 6 /iys.)—The invention is 
for a compound engine in which the high-pressure cylinder is 
within the low-pressure cylinder, the steam valves to the latter 
being utilised as the exhaust valves to the former. ‘The illustra- 
tion shows the arrangement, A and B being respectively the high 
and low-pressure cylinder. The low-pressure piston is annular 
and works on the outside of the high-pressure cylinder, and on the 
inner surface of its own cylinder. The slide valve Cis worked by 
an eccentric in common relation to both cylinders. D is a 
stamper valve controlled by the governors for regulating the degree 




















of cut-off, E condenser, and F force pump. In the position shown 
the slide valve is admitting steam to the rear side of the high- 
pressure piston by passage /, at the same time the low-pressure 
piston 6 is receiving the steam from the top end of the high pres- 
sure cylinder by the passages 7, j, and &. The directions of the 
steam are indicated by arrows. The steam from the low-pressure 
cylinder is exhausted by an air pump through passages /, m,n, and 
G in communication with the condenser. (May 12, 1881). 


2069. Expansion Gear of Steam Engines: C. 
Pieper, Beriin. (WW. R. Proell, Dresden). (6d, 10 Figs.)—I\s 
for a liberatipg gear, in which the parts for transmitting the motion 
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other depressed by the cam every time the shed is opened. Each 
rod ¢is provided with a double-ended catch o,j which is biassed so | 
that the lower catch r will engage with the lever &', and lift the 
corresponding heald unless a peg on. the pattern surface ¢ tilts it 
into the position shown in dotted lines, when the heald will be | 
depressed. (May 11, 1881). 


2056. Apparatus for Driving and Drawing 
Tacks: W.R. Lake, London. (4. J. Capewell, Cheshire, 
Conn., U.S.A.) [6d. 5 Figs.)—The tacks to be driven are placed 
in small inclined tubes, which communicate with a straight tube in 
which works aplunger. When the tack descends point tirst to the 
bottom of the tube the plunger is forced down by a handle and the 
tack is driven. At the handle end of the plunger is an arrange- 
ment of pincers for drawing tacks, (May 11, 1881). 


2057.* Magnetic Comb: J. M. Richards, London. 
(P. H. Drake, New York, U.S.A, [(2d.)—A permanent magnet is | 
enclosed in the back or body of an ebonite comb. (May 11, 1881). 


2058.*_ Preparation of Petroleum, &c.: 5. Pitt, | 
Sutton, Surrey. (7. Dittmar, St. Petersburg), [2d.)—Consists 
in mixing 3 to 5 per cent. of common soap (either alone or mixed 
with ozokerit) with crude petroleum heated to 150 deg. Cent., by 
which means the hydrocarbons acquire a gelatinous consistency 








from the eccentric to the admission or expansion valve are disen- 
gaged from each other at a point of each stroke under the control 
of the governor, ‘I he apparatus constituting the invention consists of 
two belicrank levers K' K2 pivotted to levers, which are actuated 
by the eccentric, the horizontal arms of the bellcrank levers K'K* 
being controlled by the governor, or by adjustable hand gear, while 
the vertical arms act on the levers /' and A* connected with the 
expansion valve, so that they are liberated ata certain point of their 
course depending on the position of the horizontal arm K'Ks. When 
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the endo of the lever is raised the vertical arm of the lever K' 
depresses the slide block g', by which means the valve v is opened, 
but as the operating edge of the arm moves in the arc of a circle 
it slips off the face s! of the block at a certain point of its course. 
The block being liberated is forced upwards by the spring f and 
the valve v is simultaneously closed. (May 12, 1881). 


2070. Apparatus for Stoppering Fottles; J, J. 
Broadbridge, Manchester. [(d. 5 Figs.)}-A hollow 
tube has a valve at its lower end connected by a rod; when the 
rod is depressed the valve is opened and the liquid can be drawn 
off. (May 12, 1881). 


2071.* Corking Machines: A. Weir, Belfast. 
2d.)—The cork is first forced through a hole by a plunger, so that 
ff is compressed before being driven into the bottle. (May 12, 
1881), 

2072. Treatment of Date Fruit: T. F. Henley, 
London. (6d. 4 Figs.)—Refers to a special conrtruction and 
arrangement of oven or retort with vertically arranged and 
removable trays, within which the flesh of the date fruit is dried 
and roasted, (May 12, 1881). 


2073.* Apparatus for Indicating the Presence 
oO: pin Mines,&c.: H.J.Haddan. (ZL, Somzee, 
Brussels). (2d }—Consists of two metallic plates of different capa- 
city of dilatation rendered ——— to slight variations of tem- 
perature placed in connexion with an electric current, and arranged 
so that when the plates are subjected to a given temperature 
contact is made and an alarm given, (May 12, 1881), 


2074.° Packing for Stuffing-Boxes of Engines, 
&c.: W. T. Whiteman, London. (Defalque and Co. 
Brussels), (2d.)—Consists of rings of rectangular section made of 
metal wire and used in conjunction with rings of cotton or hemp. 
(May 12, 1881). 


2076.* Apparatus for Transmitting Motion at 
Variabie Ratesand Power: J. F. Haskins, London. 
[2d¢.J)—When applied to brakes a vertically sliding wedge receives 
a reciprocating motion from a pneumatic lever, and is used in con- 
junction with a rack for bringing the blocks in contact with the 


wheels, (May 12, 1881). 
2077.* Axile-Boxes: G. E. Vaughan, London. 
(H. Cristin). [4d 5 Figs.)—The illustration shows the application 


to the axle of an ordinary carriage; d represents one of a series 
of cylinders working on pivots in the rings f; g g are leather 























washers for checking the jerks and lateral oscillations. The 
number and diameters of the rollers d are varied according to the 
size and purpose of theaxle. (May 12, 1881). 


2079* Electric Lamps, &c: C. H. Gimingham, 
London. (2d)—Relates to incandescence lamps, and is for the 
method of sealing a conductor carrying the carbon filament. 
This is done by passing the conductors through a stopper consist- 
ing of a short glass tube ground to fit the stem of the glass bulb 
and filling up the space with vacuum cement made of a mixture 
of beeswaxandresin. (May 12, 1881). 


2084. Capstans: B.C.Scott,London. [6d 7 Figs.) 
—Is particularily suited for use on vessels where there is limited 
deck room. The invention relates (1) to the method of reducing the 
friction or traverse of the capstan when hauling or running back, 
and (2) the spplication of an apparatus for simultaneously 
operating the ratchet pawls. To reduce friction a number of balls 
are placed ina recess in the underside of the loose capstan, and 
rest and run upon the annular path of the baseplate. (May 13, 
1881). 


2085. Arrangement of Projections for Obtain- 
ing Spaces in Apparatus for the Manufacture of 
Gas: 8S. and J. Chandler, Newington, Surrey. (4d. 
1 Fig.}—The sheets of iron used in the purification of gas from 
ammonia are formed with protrusions on both sides by stamping; 
these projections rest upon one another and keep the plates apart 
the desired distance. (May 13, 1881). 


2086. Steam Pumps: F. and S. Pearn and T. 
Addyman, West Gorton, Manchester. [6d 4 Figs.) 
—The combination of a small cylinder with ports, slide valve, and 
piston for actuating the main slide valve, so as to “ cushion” the 
movements of the valve; and the arrangement of the valve 
mechanism constitutes the novelty of thisinvention. The working 
of the apparatus is thus: When the main piston d moves to the 
end of its forward stroke the small slide valve /* will have moved 
in the opposite direction, so that the steam port at the forward end 
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of the small cylinder /, and the exhaust port at the after end, will! 
be uncovered. Steam is thus admitted to and excluded from the 
small cylinder while the piston /' moves towards the large 
cylinder d, but after the small piston arrives at mid position it 
covers the exhaust at that end to which it is moving, so that the 
steam retained in that end of the small cylinder acts as a “ cushion” 
to arrest the sudden movement of the small piston 7‘ and connected 
parts, at each change of position. (May 13, 1881). 


2087, High-Pressure Regulating Taps or 
Valves: G. Osborne, Brighton, Sussex. [6d. 4 Figs.) 
Relates to improvements on the patent of H. Beach, 2994 of 1875, 


valve 66!, which is placed on the upper side instead of below as in 
Beach’s patent. By this arrangement it is stated less inconvenince 








is experienced in getting at the stem or spindle of the valve to 
close or open it when required, (May 13, 1881), 


2088. Apparatus for Conveying Intelligence 
from or to Vessels: J. M. Baker, London. [éd. 2 
Figs,|—The information is written and placed in an inflated india- 
rubber ball upon which the name of the vessel is painted. (May 13, 

881). 


2089." Velvets: J. Newton and J. E. Harrison: 
Oldham, Lancashire. (2d.]—Consists essentially in using 
one binding pick instead of two as usual, (May 13, 1881), 


2090" Apparatus for Locking Bottle Moulds: 
W.Arthurand R. W.Smyth, Dublin. (2d.)—A coliar is 
suspended over the mould by a lever which is operated, so that 
simultaneously with the closing of the bottle mould the collar falls 
over the same and securely clasps it. (May 13, 1881). 


2091. Manufacture of Gas: J. Keith, Edinburgh. 
(6d. 10 Figs.J}—Relates to the production of gas frorn mineral 
and other oils, the invention consisting (1) in the arrangement of 
the manufacturing apparatus, comprising furnaces and retorts, 
washers and spreaders; (2) in using retorts formed of narrow 
inverted Y or U shape; (3) the arrangement of apparatus for 
washing and purifying; and (4) the construction and arrangement 
of the “cooler.” (May 13,1881). 


2092.* Sagvesting and Sheaf-Binding Machines : 
J. Miller, Edinbur, (2d.]—Is for independently gathering 
the cut crops and binding with twine or wire. he crop is 
gathered by an oscillating rake, and delivered on to a rearward 
platform, from beneath which a binder arm ascends, and passes 
the wire or twine around the gathered sheaf to effect the binding 
by twisting or knotting. (May 15, 1881). 


2093. Corn Mills, &c.: A. E. F. Chattaway, Wix- 
ford, Warwickshire. [6d 1 Fig.)}—The novelty consists in 
the arrangement for driving the lower stone at a higher speed 
without disturbing the position of either of the stones vertically. 
This is done by mounting the lower stone in an adjustable frame, 
and fixing in its bearings the upper stone, (May 13, 1881). 


2094* Apparatus for Tuck Pointing Walls: W. 
N. Bundy, Whittlesea, Cambridgeshire. (2d.)—The 
plastic material is contained in a cylinder, in which there is a 
piston and a spiral spring which causes the piston to force the 
material out of the cylinder into the groove of a wheel, by which 
it is guided and evenly laid on the wall. (May 13, 1881). 


2095. Machinery for Spinning Fibres: S. Twee- 
dale, Accrington, (4d. 3 Figs.}—The collar B, base G, and 
spring E constitute the novelty of the invention, the object of which 
is to counteract the tendency to lateral motion and vibration by 





reason of the bobbin and yarn thereon not being symmetrical or 
balanced around the axis of the revolving spindle. The spring 
E is contained in recess F, and is secured by rut C, and its 
tendency is by expansion against the shoulder H, and on the nut 
C to hold and steady the collar B. (May 13, 1881). 


2096. Apparatus for Supplying Adhesives, 
Colours, or Varnish, or for Damping Paper, 
Veneers, Sheet Metals, or Fabrics: J. J. Allen, 
Halifax. [84. 22 Figs.}—Comprises a roller partly immersed 
in the material contained in a trough. A guide plate and delivery 
plate having ribs and a recess for enabling the attendant to grasp 
the sheet as delivered. The arrangements for adjusting the 
gripping rollers and other details form the claims for novelty. 
(May 13, 1881), 


2098.* Dobbies and Jacquards in Looms: J. 
Garstang, Burnley, Lancashire. (2d¢.]— Consists in 
causing the barrels to revolve alternately instead of simultaneously 
as heretofore, by which means, it is stated, what is known as 
* cross guiding” is prevented. (May 13, 1881). 


2100.* Locks or Fastenings: A. A. Bedford, 
Clapham, Surrey. (2d.j—Kelates to railway carriage doors, 
and consists in a handle having a stem working through a metal 
plate on the outside of the door, and having a stem or bolt for 
engaging in a catch on the door jamb; a spiral spring is so placed 
that on pressing inward and turning the handle the bolt is forced 
to enter the catch, and fastens the door. (May 13, 1881), 


2101. Securing Railway Rails in their Chairs: 
W.H. Nevill, Ferryside, South Wales. [6d. 6 Figs.) 
—The chair is cast with a circular hole at a right or other angle to 
the rail. The hole has a number of ribs or grooves at an angle to 
the axis of the hole, so that when a circular wooden key is driven 
in, it takes a spiral or rotary motion and so becomes screwed into 
the chair. (May 13, 1881), 


2103, Manufacture of Printing Ink: C.T. Bas- 
tand, London. ([4d.)—Uses a compound extracted from 
engineers’ cotton waste in the manner described in Specification 
4693 of 1880, in combination with lamp-black, resin, soap, and 
indigo. (May 13, 1881). 


2104.* Bottles and Apparatus for Stoppering 
Same: F.S.S. Darby, London, [2d] -—The stopper screws 
into the bottle neck, and a shoulder on the stopper compresses a 
washer between itself and the bottle mouth, when the stopper is 
screwed in, (May 13, 1881). 


2105. Ornamental Embossed Fabrics for Cover- 
ing Walis: F.C. Jeune, London. [2dJ—A layer of mixed 
india-rubber and cork is spread on the fabric, which is then dried 
anc faced ; it is afterwards jembossed, coloured, and varnished. 
(May 13, 1881). 


2106. Machinery for Rock Tunnelling : H. N 





the invention consisting in the application of the stop or regulating 


Penrice, Hatfield, Hertfordshire. [10d 16 Figs.]— 


According to this invention the drilling cylinders are fixed with 
their axes parallel. The ram has four drilling tools for drilling 
parallel holes in proximity to one another at distances from the 
centre of the ram, so that when the holes are charged and exploded 
together they break into one another and produce a long cavity 
partially filled with the material more or less disintegrated. aais 
the bed of the machine carrying three air cylinders dd d, a fourth 
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cylinder d being supported on the standarda'. The ram fromeach 
cylinder has a socket for receiving the stem of the tool-holder, 
which turns in the socket by reason of the rocking motion 
imparted to the tool-holder for the purpose of turning the drill in 
the hole. The eccentric g is for producing this motion. The 
guides a? are eccentric with the cylinder d, and have a projecting 
key which enters a groove in the tool holder and causes it to turn. 
(May 13, 1881). 


2111. Cropping or Clipping Machines for Treat- 
ment ot Woven Fabrics: W.W. Urqubart and J. 
Lindsay, Dundee. (6d. 5 Figs}.—Relates to machines for crop- 
ping projecting fibres off the surfaces of fabrics wherein both sides 
are acted on by stationary knife edges, and by rollers with cutting 
blades, the fabric being drawn over a distance guide so as to 
midway between its edges. One roller and guide are fixed adjust- 
ably on the main frame, the other on a movable frame. The frame 
and other parts are arranged so that when moved the frame shifts its 
roller to the same extent to or from the guide on the main framing 
as that to which it shifts the movable guide to or from the roller 
on the main framing. The roller journals are carried in adjustable 
bearings. Three rollers are used to draw the fabric through the 
machine. (May 14, 1881), 


2112. Preparation !of Flannel, &c.: W. Schofield, 
Rochdale. [2d¢,|—To render flannel, &., disinfectant and anti- 
rheumatic it is passed through a solution made of a mixture of 
soft soap, gum, water, salad oil, and “ sanitas,” (May 14, 1881). 


2114. Apparatus and Material for Filtering: W. 
Sp , Londo (C, Piefke, Berlin}. (6d, 2 FigsjJ—A 
series of superposed sieves are arranged within a vessel ; each 
sieve is covered with filtering material or paste made as follows: 
Vegetable fibre is boiled with alkalies, then saturated with a 
solution of argillaceous earth, the said earth being precipitated ; 
the fibre is then washed and lime or gum is added; it is then 
dried and powdered. (May 14, 1881). 


2118. Mandrel with Concentrical Clamps: C. 
Croissant and P. P. Hure, Paris. [6d 8 Figs.) ~The 
body is externally of a truncated conical shape, the interior has at 
the back a socket adapted toscrew on the mandrel of the lathe. 
Notches are formed in the body, in which are clamps which are 
caused to slide inwards or outwards, and whose ends approach 
towards or recede from each other radially, and grip between 
them the article to be operated on. (May 14, 1881). 


2129. Safety Valve Apparatus: W. R. Lake, 
London. (A. #. Pleischl, Vienna). (6d. 13 Figs.}—Consists in 
providing the safety valve with a fixed hood or cover, so that 


4 ’ 
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during the escape of steam the air is carried away, and atmo- 
spheric pressure is prevented from acting on the surface of the 
valve; y is the hood or cover, and z the safety valve, (May 16, 
1881). 


2145. Wax Thread Sewing Machines: W. R. 
Lake, London. (J. H. Campbell, Pawtucket, RI.,U.S.A.) (6d. 
17 Figs.}—Refers to former Specification 1795 of 1878, and to another 
Specificationdated May 17, 1881, and relates to the use of a hook 
needle, a centrally pointed shuttle with a web on its underside, a 
shuttle rail engaging with said web, and limiting the movement of 
the shuttle, a shuttle driver provided with a hinged bridle, a Jatch 
for preventing tilting of the bridle, &c. (Complete specification 
May 17, 1881). 


2183. Lock-Stitch Sewing Machine: C. Pieper, 
Berlin. (J. Stern, St, Petersburg). [6d, 10 Figs.}—Claims a 
case terminating at its forward end in a point and adapted to con- 
tain a spool of thread, and placed in a carrier in combination with 
a hook whose shank moves in such manner that the hook when 
passing the needle seizes the loop of the upper thread, and carries 
it round the case, whereupon the loop having slipped off the hook 
is drawn tight by atake-up. (May 19,1881). 


2190, Bags of Paper, &c.: E. P. Alexander, 
London, (Ll, G. Fisher, Chicago), [6d 9 Figs.]~ Consists of a 
peculiar construction of square or oblong bag in which the side 
portions are of generally uniform thickness, and the bottom is 
closed by folding down the side portions in a particular manner, 
the arrangement being such that the bag will open and assume its 
four-sided form by the act of filling. (May 19, 1881) 


2239. Machines for Shaving Skins: E. P. Alex, 
ander, London. (4. A. House and 8, D, Castle, Bridgeport, 
Conn., U.S.A.). (6d. 5 Figs.)—Claims a shaving machine consist- 
ing of a revolving sharp-edged annular blade, a throat piece and 
supporting frame, and driving appliances. There are also claims 
to the details of the apparatus. (May 23, 1881), 


2255. Rackets or Racket Bats for Lawn Tennis, 
&c.: G. Hookham, Birmingham. [fd 3 Figs.jJ— 
Employs two parallel stringings separated a distance equal to 
the depth of the frame and situated in the same planes as the two 
faces of the frame. (May 24, 1881). 


2258. Tricycles: H.1J. Haddan, Westminster. 
(J. A. McKenzie, Galesbury, Ill, USA) [6d. 5 ho ptnengern qd) 
in combining with two large front wheels and s rear steering 
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wheel treadles and devices which can be locked to and disengaged 
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from the front wheels for propelling the wheel ; and (2) in mount- 
ing the front wheels on independent spindles, &c, (May 24, 1881). 


2730. Manufacture of Hygienic Sweetmeats 
with Oil: H. Bories and P. V. Tostain, Paris. (2d) 
—Relates to using perfumed or other oils in the manufacture of 
sweetmeats, (June 22, 1881). 


3007, Machines for Bin Books with Wire 
Stapies: H. G. Thompson, New Haven, Conn. 
U.S.A. (S. E. Mower, Milford, Conn, U.S.A.) [8d. 20 Figs.)— 
Consists in the construction of such machines so that they may be 
used for binding books by hand or other power, The invention 
could not be clearly described within the limits of an abstract. 
The specification contains twelve claims. (Complete specification. 
July 8, 1881). 


3041. Making Hollow Articles direct from 
Puddled Iron: A.L. Murphy, Philadelphia, US.4. 
(6d. 5 Figs.}—Has for object to manufacture a seamless homo- 
geneous tube direct from a solid pile or ball of puddled iron. The 
puddled ball is reduced toa cylindrical form, then bored, and 
finally acted on by rolling apparatus until a tabe of the desired 
form and dimensions is produced. (Complete specification. July 11, 


1881). 
3885. Extinguishing Apparatus: W. R. 
» London. (A, Burritt, Waterbury, Conn,, U.S.A). [6d. 
3 Figs.]—Consists of a perforated tip to the nozzle of a water 
pipe, arranged so that when the temperature of the room rises to 
a given degree the water flows through the perforations and dis- 
tributes a spray of water. The illustration shows one of the 
arrangements, A is the water-way, B the perforated distributor 





D acollar into which is fixed a plug E secured by a material 
which will fuse at a low degree of heat. In case of fire the water 
in the chamber U becomes heated and causes the plug E to be dis- 
lodged and fail into the distributor B as shown by dotted lines, 
the exit of water causing the plug to keep in constant motion, and 
®0 remove or loosen any obstructions in the perforations. F is a 
thin metal cap attached at e/ by fusible material, which cap will 
slso fall when exposed to sufficient heat to fuse the connexion. 
(September 7, 1881). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offices of ENGINEERING, 35 and 36 
Bedford-street, Strand. 








NOTES FROM THE NORTH. 
Guiascow, Wednesday. 





Glasgow Pig-Iron Market.—There was a continuance of 
the buoyancy in the pig-iron market on Thursday, and a | 
large amount of business was transacted, the quotations | 
making a further advance of 3d. per ton. The transactions | 
reported during the forenoon at from 53s. up to 53s. 14d. 
cash, and from 53s. 3d. to 533. 44d. one month, and the 
close was rather buyers at 53s. prompt cash, ani 53s. 3d. 
one month. In the afternoon from 52s. 1ld. up to 
53s. 24d. cash, and from 53s. to 53s. 5d. one month, were 
the quotations, and the market closed with sellers at 
53s. 3d. cash and 53s. 6d. one month, and buyers near. 
There was again a brisk market on the following day, 
prices experiencing another advance. Makers’ prices of 
No. 3 Gartsherrie, Langloan, Coltness, Glengarnoch, and 
Carnbroe were advanced ls. per ton. In the morning 
basiness was done at 53s. 6d. to 53s. 3d. cash, also at 
53s. 8d. to 53s. 6d. one month, and the close was sellers at 
53s. 4$d. cash and 53s. 7d. one month, and buyers 
near. Business was done in the afternoon at 53s. 5d., | 
53s. 3d., and back to 53s. 5d. cash, also at 53s. 84d., | 
53s. 6d., and up to 53s. 7d. one month, and at the 
close of the market there were sellers at 53s. 4}d. cash 
and 53s. 7d. one month, and buyers near. Monday’s | 
market was rather weak and unsteady as compared | 
with the prevailing condition towards the end of last | 
week, and prices receded tothe extent of 44d. per ton, the | 
ease in price being partly brought about by sales to realise. 
There was also less inquiry for makers’ iron. In the course 
of the forenoon market business was done at from 53s. 2d. | 
to 53s. 2}d. and back to 53s. 1d. cash, and at 53s. 44d. | 
down to 53s. 3d. one month; and the market closed with | 
sellers asking 53s. 1d. cash and 53s. 3)d. one month, and | 
buyers near. The afternoon transactions were done at 
53s. 3d. down to 53s. one month, and at 53s. down to 
52s. 9d. cash, and the close was buyers at 52s. 11d. cash 
and 53s. 14d. one month, and sellers asking 1d. per ton 
higher. Yesterday’s market was somewbat heavy and 
dull in consequence of further realising on the part of 
holders, and there was a further decline in prices to the 
extent of 3d. per ton, making a fall of 8}d. from Saturday. 
Business was done during the forenoon at from 53s. down 
to 52s. 7id. cash, and from 53s. 14d. down to 52s. 114d. one 
month, and there were buyers at the close of the market at 
52s. 104d. cash and 53s. one month, andsellersnear. There 
were transactions in the afternoon at 53s. down to 52s. 10}d. 
one month, also at 52s. 10}d. down to 52s. 8d. cash, and the 
market closed with buyers offering 52s. 8d. cash and 52s.10}d. 
one month, and sellers near. The market was very heavy this 
forenoon, and prices fell as low as 52s. for cash, the quota- 
tions being 52s. 64d. to 52s. cash, also 52s. 84d. to 52s. 2d. 
one month; and at the close of the market there were 
Luyers at 52s. 1}d. cash and 52s. 4d. one month, and sellers 
wanting 4d. per ton more. In the afternoon business was 
fone at 52s. 24d. to 52s. 44d. cash, also at 52s. 4d. to 
5-:s. 64d. one month, closing sellers at 52s. 3d. cash and 
52s. 6d. one month, and buyers near. Apart from the weak- 
ness of the market during the past three days of the present 
week, it may be said that there is still a very healthy and 
even a large volume of trade now passing. There is some | 











appearance of the speculative tendency again beginning to 
show itself, but there is a large amount of legitimate busi- 
ness being done, most of the purchases being for immediate 
trade requirements ; indeed, the extent and volume of the 
trade‘now reported are also unprecedented, and the prospects 
for the ensuing year are exceedingly good. This being the 
quiet season as regards the shipping branch of the pig iron 
trade, No. 1 is is not quite in the same request as No. 3. 
In consequence of the late severe weather at sea there has 
been retardation of the shipments. There is scarcely any 
inquiry on the part of America, but of late more inquiry 
for the Continent has been reported. The stock of pig iron 
in Messrs. Connal and Co.’s public warrant stores goes on 
increasing at the rate of from 2000 to 3000 tons per week. 
Yesterday afternoon it stood at 624,942 tons. ‘Two blast 
furnaces have just been put into operation at Carron Iron 
Works, and one has been damped down for a few days at 
Kinneil Iron Works to admit of some repairs being made ; 
and thus there are at present in operation 106 furnaces as 
against 121 at this time last year, 100 two years ago, 92 in 
1878, 86 in December, 1877, and 116 in December, 1876. 
Last week’s shipments of pig iron from all Scotch ports 
amounted to 9191 tons as compared with 9049 tons in the 
corresponding week of last year. 


Mining Institute of Scotland.—The monthly meeting of 
this Institute was held last Thursday night, Mr. Ralph 
Moore, H.M. Inspector of Mines, in the chair. Mr. R. T. 
Moore, Rutherglen, contributed an abstract of a report by 
a French commission on Belgian mining, which embraced 
an exhaustive survey of the legislation on the subject, 
Government inspection, and the mode of lighting, venti- 
lating, and working fiery and other mines in Belgiam. 
The paper was held over for discussion till next meeting. 
Mr. Paterson, engineer, Blantyre Collieries, showed and 
described his engine bell indicator, the object of which is to 
assist the engineman in correctly taking up the signal 
between the pit bottom and the surface. Mr. Gilchrist, the 
secretary, read a detailed statement showing the history of 
Swan’s incandescent electric lamp since its indroduction at 
Earnock Colliery on the 11th August last. A number of 
the lamps originally fitted up were still in use, having then 
burned 1040 hours. The average duration of those then in 
action was 700 hours. A number at first lasted only on 
an average 200 hours, and the others from 10 to 500 hours. 
The average illuminating power is six candles. 


Purchase of Clyde Steam Tugs.—The entire steam tug 
building plant and business of the Fore and Aft Screw 
Steam Towing Company (Limited) bas just been effected, 
the purchasers being the Clyde Shipping Company, of 
Glasgow, whose towing fleet has now been increased to 
twenty vessels. The first-named company was started 
about eight years ago, and in place of the paddle-wheel 
Tyne-built tugs, which were then so much in nse on the 
Clyde, there were brought forward the Clyde-built fore-and- 
aft steam tugs, of which four were built, namely, the Clyde, 
Tay, Forth, and Tweed. While reorganising their extensive 
towing fleet, the Clyde Shipping Company have also 
disposed of three other well-known paddle-wheel tugs, the 
Flying Arrow, Flying Sylph, and Flying Sprite, which 
they are about to replace with paddle boats of the same 
size, but with steam boilers working up to 601b. pressure. 
These new vessels will be fitted with all the most recent 
improvements necessary for vessels for the Clyde towing 
service. 


The Remains of the Old Tay Bridge.—With refereuce 
to a statement lately published that the Board of Trade 
had decided that the old bridge over the Tay at Dundee 
must be removed before the new one is erected, a com- 
munication has been sent to several Scotch newspapers by 
the Secretary to the Board of Trade, stating that the facts 
are as follows: By the 21st section of the North British 
Railway (New Tay Viaduct) Act, 1881, Parliament has 
enacted that the North British Railway Company “ shall 
abandon and cause to be disused as a railway so much of 
the railway as lies between two points mentioned, und shall 
remove the ruins and débris of the old bridge, and all 
obstructions interfering with the navigation caused by the 
old bridge, to the satisfaction of the Board of Trade,”’ &c. 
On a proposal being made to the Board of Trade for their 
sanction to plans which involved the retention of the piers 
of the old bridge, they informed the company that they 
were advised that the above-mentioned 21st section did not 
give then any power to dispose with the removal of the 
ruins and débris of the old bridge. If, therefore, any 
** decision ’’ has been arrived at, it has been made by Par- 
liament and not by the Board of Trade. 


Moffat and Beattock Railway.—The ceremony of 
cutting the first turf of the railway to connect Moffat, a 
famous watering-place in the uplands of Dumfriesshire, 
with Beattock Station of the Caledonian Railway, took 
place yesterday afternoon. The line will be about two miles 
in length, and its construction has been let to Mr. A. H. 
Boyle, contractor, Hamilton. 








NOTES FROM THE SOUTH-WEST. 

Sewering the Rhondda Valley.— Mr. Lomax, the 
engineer appointed to carry out the sewering of the 
Rhondda Valley, on Thursday met toe members of 
the Ystradyfodwg Local Board to proceed on a tour of 
inspection around the district. He reported that he had 
prepared plans, in which he proposed to divide the district 
into two portions for the purpose of his scheme. No.1 
district to comprise Trehafod, Porth, Cymmer, Ynyshir, 
Pandy, Penygraig, Tonypandy, Llwynpia, and a portion of 
Pontrhondda. In this No. 1 district it is estimated that 
there is a population of about 24,000, and for it Mr. Lomax 
proposes to lay down a main intercepting sewer along the 
bed of the Rhondda to receive the sewage water from the 
sewers of the various streets. The sewering of these 





streets will, of course, be a matter of time, and will be 
carried out under the supervision of the local surveyor to 
the Board, Mr. Jones. An alternative scheme suggested 
by Mr. Lomax provides for the carrying off the intercepting 
sewer along the vacant land adjoining the river where 
circumstances may require, and where it will be more 
economical to do so. No. 2 district inclndes and is intended 
to deal with Heolfuch, Bodringallt, Ton, Ystrad, Pentre, 
Treorky, Penyrenglyn, ‘Treherbert, Bryn Wyndham, &c., 
the sewerage of which is proposed to be carried out ona 
similar plan to that of No. 1 district. The works for 
dealing with the sewage will consist of sludge tanks, pre- 
cipitating tanks, and filtering media, from whence the 
“* affluent’’ will be conveyed into the river. The various 
processes which the “ affluent’ undergoes renders it quite 
harmless, clear as crystal, and perfectly odourless, if one 
may judge from the sample which the engineer showed to 
the Board. 


South Wales Coal and Iron.—The exports of coal from 
nearly all the South Wales ports during November have 
been very large. The shipments to foreign ports from 
Cardiff last month have only been equalled on two previous 
occasions. The shipments were: Cardiff, 472,749 tons ; 
Newport, 96,778 tons ; Swansea, 50,926 tons; Llanelly, 
4080 tons. The shipments for November, 1880, were : 
Cardiff, 428,225 tons; Newport, 87,918 tons; Swansea, 
61,415 tons ; Llanelly, 2351 tons. The coastwise shipments 
last month were: Cardiff, 66,998 tons; Newport, 64,714 
tons; Swansea, 45,592 tons; Llanelly, 3282 tons. The 
coastwise shipments for November, 1880, were : Cardiff, 
72,473 tons ; Newport, 77,649 tons ; Swansea, 42,855 tons; 
Lianelly, 7807 tons. The shipments of iron were last 
month : Cardiff, 5373 tons ; Newport, 5467 tons ; Swansea, 
748 tons. The coke shipments were: Cardiff, 1273 tons ; 
Newport, 237 tons ; Swansea, 540 tons. Patent fuel ship- 
ments : Cardiff, 15,423 tons ; Swansea, 17,258 tons. 

The Aberdare Valley.—The Powell Duffryn Company 
have decided to sink a coalpit between their Cwmpennar 
Colliery and the Merthyr Mountain. Sinking operations were 
commenced here some five or six years since, but owing 
the depression then prevailing they were abandoned. When 
the new pit has beea sunk, the great area of the four-feet 
seam unworked in the Cwmpennar Colliery will be reached. 
In addition to the above enterprise, the Powell Duffryn 
Company have arranged with the owners of the seams left 
unworked in the Aberewmbory Colliery to work them forth- 
with, and during the past week a number of men have been 
employed at repairing the colliery. 

Rhymney.—The last week has been a successful one at 
the Kbymney Iron Company’s Bessemer Works, no less 
than 3005 tons 10 ewt. of steel ingots having been made. 
Considering that the blowing power is only sufficient to 
blow one cast at a time, this is the largest make in one 
week of twelve shifts on record in this country. ‘The mills 
also turned the whole of the above into finished steel in 
eleven shifts. Recently a 30 in. blooming mill has been 
laid down on the Bate side of the works, driven by a pair 
of 25in. reversing engines, made by the Rhymney Iron 
Company, which can now turn out 1500 tons of blooms per 
week. ‘The plant includes all modern appliances, a set of 
live rollers carrying the blooms on each side of the mill, 
with another set carrying the same to a powerful guillotine 
or shears, to be cut tothe length required. ‘Lhe mill is 
illuminated at night by the electric light. 


Swansea Harbour Trust.—At a meeting of the Swansea 
Harbour Trust on Monday, Mr. H. H. Vivian, M.P., 
advocated the immediate extension of the Eastern Pier, in 
order to protect the entrance to the New Dock. The 
matter will be dealt with at the adjourned meeting next 
Monday. 


Newport.—Basiness in coal of all descriptions evinces 
continued activity, and prices still show firmness. In 
addition to large contracts which have already been made 
for steam coal, another engagement bas just been concluded 
for 1882, ata very high rate. The favourable turn which 
the iron markets have taken has had a favourable effect 
in the Newport district, and prices have an advancing 
tendency in all cases. The engagements now held by 
ironmasters at Newport are sufficient to enable them to 
avail themselves of the opportunity to demand higher 
figures for future business, and the prospects in every 
direction continue to be of an encouraging nature. Last 
week’s clearances comprised 16,282 tons of coal and 670 
tons of iron. From Bilbao there came in 5056 tons of ore ; 
from other sources, nil. 


Swansea.—A change in the weather has caused a con- 
siderable improvement in the trade of this port. The 
shipments of steam coal last week were 17,430 tons. Patent 
fuel clearances were not quite up to the mark ; still some 
important shipments were made, 1360 tons having been 
sent to Odessa. The local works are fully employed, and 
several important new contracts are under negotiation. 
Iron remains steady. Makers are still reluctant to make 
contracts ahead of any importance. The trade generally 
is assuming a sound basis, speculative transactions are 
dying out, and ex pecially those who have held 
back, are beginning to buy. Steel rails are in good demand ; 
the local works are fully employed, and have their books 
well filled with orders. Tin plates are at length under 
the influence of a better demand, showing a slight improve- 
ment. 


Cardif{—The past week has been a fairly active one, 
but more work would have been accomplished had there 
been a better supply of ready tonnage. ‘bis cause alone 
has kept the clearances under the averages and caused 
further inconvenience. Prices of steam coal, however, are 
steady and firm, and there is no sign of weakness. Last 
week’s clearances comprised 5483 tons of iron. The im- 
ports comprised among other articles, 5039 tons of iron ore 
from Bilbao, and 280 tons from other quarters. 
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LITERATURE, 


Die Maschinenelemente, ihre Berechnung und Construc- 

tion. By Proressor C. Bacu. Stuttgart: J. G. Cotta. 
Tus work, intended as a text-book for technical 
educational establishments as well as a book for 
reference in the drawing office, is accompanied by 
an atlas containing forty-two plates, independently 
of numerous woodcuts in the text. Professor Bach 
devotes the early part of his work to chapters on 
elasticity and strength of materials, and treats this 
subject on the basis of the series of experiments con- 
ducted by Professors Woblert and Bauschinger, with 
a view to establish the amount of fatigue produced on 
materials when subjected to a series of strains con- 
tinued for long periods and varying in intensity. 
It will be remembered that by these experiments, 
extending over a number of years, it was proved 
that even very minute strains, if only repeated for 
a sufficiently long period, would ultimately result 
in a molecular change of the material. The practical 
conclusion to be drawn is, not to base calculations 
of strength of material, in whichever way strained, 
on the ultimate breaking load, but rather on the 
elastic limit, which was ascertained for various 
materials, and various modes of straining by these 
experiments. A large number of Professor W éhlert’s 
experiments are actually given, and corresponding 
conclusions drawn therefrom, most of which, how- 
ever, have for years been objects of every-day 
practice. That sharp corners are detrimental to 
test bars or plates, particularly in steel, has led to 
carefully planing the edges of steel plates for boiler 
work and for other purposes. 

tolled plates tested by Professor Bauschinger 
showed, after having been once strained, an 
increased resistance in the longitudinal direction of 
fibre, but a decrease when strained transversely. In 
straining materials three principal modes of opera- 
tion were employed: a bar loaded with a dead weight, 
a bar bent in one direction only for an unlimited 
number of times, a bar bent in all directions for an 
unlimited number of times, and for these three 
distinct groups Professor Wohlert’s experiments 
give as result the proportionate numbers 3 : 2 : 1. 

Tensional strain is taken as the unit; for shearing 
only 0.8 of this is admitted, while for torsional 
strain 0.4 is the result finally arrived at for all 
materials except cast iron. 

The author further points out the necessity of 
carefully considering the conditions under which 
the same material may be strained, and quotes that 
for instance it would be quite wrong to allow a 
driving belt to be strained as heavily as a belt or 
rope used for lifting a load as in a hoist. 

In the second part of the work which deals with 
elements of machinery, the author carefully avoids 
proportioning any parts according to empirical 
formuls#, which are misleading to the student, and 
carry no correct idea of the strains involved, but 
in all cases calculates them according to the amount 
of strain they have to bear. To this part of the 
work, the illustrations in the atlas principally 
refer; the early chapters, treating on wedges, 
keys, screws, rivets, &c., we may pass over 
without any remarks, In his choice of calcula- 
tions and sketches for a steam boiler intended for 
75 lb. working pressure, the author is not happy in 
assuming single-rivetted joints, in giving two pages 
of calculations on the exact shape of the plates, 
forming a conical ring of the shell, and then calcu- 
lating at length the number of rivets required. 
He shows, moreover, in the sketch, the gusset stays 
fixed close behind the end plate seam, and the 
longitudinal seams close together, so that the drawn 
out plate corners may fill better ; these are mislead- 
ing points to the beginner. Gearing and cog-wheels 
are next treated, followed by pulleys and general 
notes on driving both belt and rope, and are pro. 
fusely illustrated. Amongst the bearings we notice 
several novelties, and special attention is paid to 
self-adjustable bearings and bearings admitting of 
fixed adjustment in various directions ; a four-parted 
crankshaft bearing on Plate 17 is of very neat 
design. Pistons, stufling-boxes, cranks, eccentrics, 
and other engine details follow, mostly of sound 
design and of modern construction, only occasionally 
we meet with illustrations of types which it would 
be best to forget rather than reproduce in a new 
work ; among the latter might be classed some of 
the expansion joints shown and described ; nor is the 
author very happy in his design of pump valves on 
Plate 39, which would probably give some trouble 
at high speeds. 

The work as it is—the second part can only be 


called descriptive of the atlas of plates—is a very 
good and useful book to assist the young designer, 
and has the great advantage over most of its rivals 
that mostly new and good types are illustrated in it; 
its value would however have been materially increased 
had each chapter contained some general hints on 
designing the particular part under consideration, 
instead of simply giving a list in words and the 
picture of forms generally used. It is not in the 
want of form that the young engineer mostly fails, 
but in the judicious selection of the most suitable 
under certain conditions, and some general notes 
would here be of great value, although of course ex- 
perience is the best teacher. 


The Book of Scales. By A. W. Hotowan. London: 
Longmans, Green, and Co. 

This is a somewhat elaborately got-up book on the 
construction and use of scales, particularly intended 
for students at military academies, and when first 
opened it rather conveys the idea that military 
students are not credited with too large an amount 
of common sense, for, in constructing ordinary 
scales for drawing purposes, such as for instance one 
inch to a chain or a mile, or a proportional scale of 
one in 260, we do not recollect having noticed such 
difficulties as the author evidently assumes to exist 
amongst students. However, the subject of scales 
is exhaustively and carefully treated and excellently 
illustrated, and if the author errs, it is certainly on 
the right side, the explanations being rather too 
complete than otherwise. In fact, a student might 
open the book of scales at any page, and without 
referring back, be able by the information there 
given regarding the particular scale he requires be 
enabled to lay it down on his drawing paper. The 
first plate contains a comparative table of English 
linear measures from one mile down to one inch, 
with all intermediate divisions, from which the 
equivalents may be read off at a glance ; this is the 
handiest table of its kind we have yet seen. When 
speaking of foreign, principally Continental, mea- 
sures and English equivalents, the author gives ali 
the old measures now mostly abolished in favour of 
the metric system ; this may be very useful to have, 
but a note to the effect that almost all Continental 
nations now use the metric system, and have done 
so for about ten years, should have been added. 
Good and plain descriptions are given of a number 
of drawing instruments and their application, 
examples being in all cases quoted ; these include the 
sector, the protractor, the clinometer and onometer, 
and the book finishes up with some exercises on 
scales, To all not experienced in drawing, and also 
for handy reference to English and foreign measures, 
the book will prove useful, and to the student the 
excellent style in which the scales given, are drawn 
and divided, it will be a useful guide, while the latter 
part treating ou the protractor and its various com- 
binations, may be considered a text-book on a subject 
not frequently treated elsewhere. 
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Cooking and Heating by Gas. By Witu1am Denry, 
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The Water Supply of England and Wales, its Geology, 
Underground Circulation, Surface Distribution, and 
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Edward Stanford. 

Lectures on Architecture delivered at the Royal Academy, 
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JABLOCHKOFF’S ALTERNATING 
CURRENT GENERATOR. 

In a previous number (see page 391 ante) we 
referred to the general conditions which led M. 
Paul Jablochkoff to elaborate a type of electric 
generator which should avoid as far as possible the 
small causes of deterioration which are inherent 
to the Gramme ring, and which may result in more 
or less costly repairs. It is this object which is 
explained in the French patent of the 25th Sep- 
tember, 1878, by M. Jablochkoff, for ‘“ Improve- 
ments in the construction of magneto and dynamo- 
electric machines,” and the specification begins thus: 


“The improvements we have introduced in the con- 
struction of magneto and dynamo-electric machines 
have for their object the improvement in the 
working of such machines, the increase of their 
duty, or the reduction in the motive power they 
absorb, and to facilitate their maintenance and 





repairs.” 


The generator to which this patent 


refers, after having been studied theoretically by M. 
Jablochkoff, was brought to a practical form only a 
long time after, when the inventor had returned to 
Paris from a protracted stay in Russia. It isshown 
in Figs. 1to 4on the next page, which represent the 
general arrangement of the first type constructed 
for feeding sixteen lamps. It will be seen from these 
engravings that it consists of eight electro-magnets 
of a helicoidal form. To avoid the serious difficulties 
that would be met in the construction of the spiral 
electros, if they had been formed in a single piece, 
they were made in a series of stars of plate iron from 
three to four millimetres thick, with eight branches, 
and pierced with a hole at the centre; these were 
mounted on an axis, one against the other, and 
to each a slight angular advance over the preceding 
one was given; by this means the desired spiral 
surface was obtained. The eight branches are con- 
nected by locking bolts passing through the stars, and 
the steps formed by the angular advance are reduced 
to a continuous surface by filing, or other mechanical 
means ; the core formed in this manner is externally 
solid and compact, and not likely to be injuriously 
affected by the action of centrifugal force. We 
shall moreover see, further on, that the speed at 
which the Jablochkoff machine is driven is sensibly 
less than that of other generators. On the inclined 
surfaces of the core, coils are wound in which the 
current of the exciting machine circulates ; this is 
ordinarily a direct-current Gramme of the ordinary 
workshop type ; the coils are kept in place by the 
form of the arms of the core. We shall see pre- 
sently that these coils are wound in such a way 
as to give contrary magnetisation to the succes- 
sive poles. The fixed coils receiving the induced 
current are formed in a somewhat similar manner 
to the inductors, being made of a series of 
iron plates one millimetre thick, placed together 
so as to form a flat core. The annexed sketch 


shows the form of these plates, which are held 
together by four clips. The wire is wound around 
these cores perpendicular to their length, that is 
to say in the direction of the motion of the arma- 
ture. This is evidently a good arrangement as 
regards the safety of the machine. If any wire 
from the electro-magnets should become detached 
from the core, the movement of the armature 
would tend rather to protect than destroy it. In 
the core of the electro-magnets the plates are 
separated from each other by thin pieces of paper, 
which prevent the creation of currents injurious to 
the proper working of the machine, and reduce the 
tendency to heating. The magnets, the form and 
arrangement of which are shown in Figs. 1 and 2, are 
fixed by two copper armatures held at their ends by 
two rings attached to the frame. Their dimensions, 
and that of the wire covering them, are so calculated 
that each of them corresponds to a normal Jabloch- 
koff candle of four millimetres diameter, so that a 
generator with sixteen magnets is also a sixteen- 
light machine. If in the course of working, one of 
these magnets is disabled, it is very easy to remove it 
and replace it in a few minutes by a spare one, an 
advantage peculiar to this machine. Onaccount of 
the special characteristic of having each magnet 
to correspond to one lamp, it is possible to make the 
exchange when the generator is at work, by 
simply cutting out the lamp corresponding to the 
magnet being shifted, and without extinguishing 


‘| the other lights. 


The following are some general particulars of the 
16-light machine of the first type that was experi- 
mented with at the works of the Jablochkoff Com- 
pany, 61, Avenue de Villiers, Paris. The generator, 








a | 


arranged as described, was furnished with a current 





from a Gramme exciting machine revolving at 750 
revolutions per minute, and furnishing a current of 
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about 48 ampéires. The sixteen magnets were con- 
nected in four series of four magnets each. Each 
circuit, therefore, supplied four Jablochkoff candles 
of an average intensity of 45 carcels ; the resistance 
of each magnet was .3 ohm, the total resistance from 
this source being thus 1.2 ohm in each of the four | 
circuits. The most favourable speed for driving 
the Jablochkoff machine is 720 revolotions ; at this 
velocity the light is very intense and steady. The 
magnets are grouped as indicated in the annexed 
sketch, which represents the development on the 
same plane of the upper series of eight. The heli- 
coidal branches of the revolving armature are shown 
in dotted lines; the successive electros having diffe- 
rent polarities, the relative magnetisation in the 





magnets will be as indicated. The four magnets, 
Fig. 1. 
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the length rolled around each was about 144 ft. 
The clear space between the magnets is .008 in., 
and the diameter of the cylinder to which they are 
secured is 16.5in. The eight arms of the arma- 
ture are covered with wire .146 in. in diameter. 
This machine gives practically the same duty as 
the one described above. It will be seen it is small 
and compact ; the weight is 776 lb. 

The 32-light generator made by MM. Sautter and 
Lemonnier was shown during the Paris Exhibitionat 
the pavilion of the Compagnie Générale d’Electricité. 
As it is the only one ofits type in existence, suffi- 
cient experience has not been yet obtained with 
it to give detailed results. For the present, there- 
fore, only some particulars of its construction are 





available. In general arrangement it does not 
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Length of generator ... # “48 
- shaft with pulley 66 


Height ... wie oe = io a 61 
Diameter of circle described by the magnets 33.08 
Clear distance between magnets and arma- 

ture eae ese ose oes «» «= 04 
Such are the two first industrial types of tho 
alternating current generator of M. Jablochkoff. 
They will doubtless be made largely, and with 
improvements by the able manufacturers who pro- 
duced the models we have described, and which give 
extremely satisfactory results. Indeed, the machine 
seems likely to take an important part in electric 
lighting. . It is solid, simple, efficient, and easily 
maintained and repaired ; and by having a supply 
of spare magnets the machine may be used without 
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1, 3, 5, 7, are’coupled in tension to form a circuit ; 


magnets 2, 4, 6, 8 are similarly coupled to form the | 


second circuit. g About 14-horse power are required 
to drive the generator when furnishing sixteen 
lights. 





See 


differ from the 16-light generator. Like it, it 
is formed of a series of electros of helicoidal form, 
the polar surfaces ;of which revolve before the 
magnets. There are;sixteen of these branches to the 
armature, and each one is covered with seven layers 


At the Paris Exhibition of Electricity two types | of wire .15 in. in diameter. The magnetsare fixed 


of the Jablochkoff machine were shown, one for six- | 


somewhat differently to those in the 16-light 


teen lights constructed by M. Breguet, and differing | machine, and they are covered with three layers of 


only in a few minor details from the arrangement 
just described, and the other a 32-light machine 
made by MM. Sautter and Lemonnier, of Paris. 
The former was placed on a cast-iron frame 24 in. 
long and 19.7 in. wide; with its pulley, which was 
8.6 in. wide over all, it occupied a space 32.3 in. x 
19.7 in., its height being 25.6in. The magnets had 
a useful length of 8.46 in. and a width of 2.76 in. 
The wire in the coils was .08 in. in diameter, and 








wire .087in. indiameter. Their exterior surface is 
rotected by an envelope of copper pierced with 
holes to provide a passage for the air, which is 
driven out rapidly by the movement of the 
helicoidal armature. We may note in passing that 
this constant draught produced by the machine is 
extremely useful in keeping all the parts cool. 
The dimensions of the generator, which is illustrated 
by Fig. 5 from a photograph, are as follows : 





Fia. 4. 


risk in districts far removed from the manufacturer. 
The cost price appears very low, so that it can be 
sold at a very moderate sum. All these points 
would seem to show that the Jablochkoff gene- 
rator possesses a strong chance of success in electric 
lighting industry. 

The 32-light generator possesses a_ special 
arrangement of driving pulley, which must 
be described in connexion with the machine. 
Generally speaking, dynamo-electric machines ab- 
sorb a considerable power in a very small volume. 
From this arises the necessity of giving the 
motive pulleys a considerable width ; and they are 
more generally mounted on intermediate transmis- 
sion shafts. Under these conditions, it is difficult 
also to place on the shaft a loose pulley, which 
would however be very useful in the majority of 
cases. This addition would necessitate lengthen- 
ing the shaft of the generator, and to give 
it an extra bearing; the machine would then 
require a larger bedplate, and becoming larger and 
heavier, would lose more or less the valuable quality 
of portability. The system applied by MM. 
Sautter and Lemonnier to the Jablochkoff gene- 
rator is a brake transmission constructed by M. 
Mégy, and by the aid of which the fixed pulley 
may be at once converted into a loose one, and 
vice versd. The mechanism of this arrangement is 
of a simple character. It consists of a pair of 
slide bars placed on the frame of the machine, 
between which is an endless screw set in motion by 
the aid of a handle in a small flywheel. On this 
endless screw moves a nut attached to a hand lever, 
the centre of oscillation of which is carried by a cast- 
iron bracket fixed to the frame. This lever imparts a 
rotating movement to a fork, the arms of which 
carry in their movement to and fro a shifting 
sleeve, the function of which will be explained 
further on. As to the transmission itself, we will 


give a complete description with the different 
arrangements which have been introduced accord- 
ing to the conditions under which it is employed. 
Its function is to secure the instantaneous stop- 
ping to regulate the speed of the pulley, and 
to limit the amount of power transmitted from 





The apparatus is designed 


the driving shaft. 
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to fulfil the following objects which indicate 
generally the mode of working. It utilises 
the normal pressure produced by a flat plate 
spring of given form and dimensions, and its 
adhesion against the inner face of a pulley in which 
it is enclosed, sufficiently to produce an elastic brake. 
It neutralises totally or partially the pressure of 
the spring, 80 as to create a complete or partial 
brake action. In practice, the brake mechanism 
consists of a flat circular spring, carrying on its 
outer face a leather strap, intended to produce the 
required friction against the inner face of the 
pulley in which it is introduced. This spring is 
carried on a sleeve within the pulley and keyed on 
the driving shaft. When the spring is free to 





expand, it applies the leather band around its edge 





arising from shocks is avoided, and the motion is| 
always very easy and regular. Motion to the| 
spring is communicated by several different means; 
we may first notice that used for the Jablochkoff 
generator. This is represented by Figs. 6 and 7, | 
which are, respectively, a longitudinal section and | 
a face view. The driving shaft is shown at A; on| 
it is keyed the sleeve B; C is the pulley mounted 
loose on the sleeve; R the spring which almost | 
entirely covers the inner face of the pulley. It| 
carries a stud T which engages in a corresponding | 


recess in the sleeve, and determines the adhesion | 


of the spring and the sleeve, when they are con- | 
nected. The retraction of the spring is effected by | 
means of the outer sleeve M, to which a chain is 
connected, running over a series of rollers. 


When 
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against the inner face of the pulley, and conse- 
quently secures the connexion of the latter with 
the shaft. The pulley is then fixed. If on the 
contrary the spring is bent so as to cause its 
two free ends to approach, the leather band be- 
comes free of the pulley, and leaves it more or 
less ‘at liberty according to the degree of contrac- 
tion of the spring. When the latter is fully re- 
tracted, the pulley kecomesloose. It will be remarked 
that the driving effort of the pulley is proportional 





to the pressure exerted by the spring. This pres- 
sure never exceeds its maximum, and consequently, | 
if any sudden strain is produced, the pulley would | 
slip on the leather covering of the spring, up to 


the sleeve is moved it acts upon this chain in the | 
manner shown in Fig. 7. We have already indi- | 
cated the special mechanism by which the sleeve M 
is moved in the Jablochkoff machine. 

Before concluding this article we may indicate 
three different modifications made in the Mégy 
pulley. In each case the action of the spring on 
the face of the pulley controls the apparatus, the 
means of actuating this spring constituting the 
difference. Figs. 8 and 9 showan arrangement in 
which wedges are made use of. Here the chain 
is replaced by two levers E, the upper ends of 
which act on the ends ofthe spring. The lower | 
ends of the lever carry two rollers, and the lateral | 








ward, and, consequently, draw the ends of the 
spring towards each other. Figs. 10 and 11 show an 
arrangement worked with a pedal. In this case it 
is required to make fast or loose two shafts, A A', 
one of which forms an extension of the other. 
The driving shaft is A, and it carries the pulley B ; 
the sleeve C is keyed on to the shaft A'. The fly- 
wheel V runs loose on the sleeve C, and moves 
with A! by the clutch M ; the chain of the spring 
is fixed to the flywheel by one of its ends. It will 
be seen that by pressing on the pedal, the sleeve M 
slides from the flywheel, of which the movement 
is then rendered independent of that of the shaft 
A'; the shoe s stops it, and the spring is operated 
through the chain. 

Lastly, Fig. 12 shows a further modification. 





The two shafts occupy the same relation as in the 
preceding arrangement ; the sleeve B is keyed on 
the shaft A, and the box C on the shaft A'. The 
ends of the spring are connected to two rods 
screwed in opposite directions which enter the 
nut E ; the toothed wheel F gears into an endless 
screw. It will be seen that the movement of the 
latter regulates at will the relative position of the 
ends of the spring. The worm carries a toothed 
wheel H which gears into the wheels RR’, the 


| axis of the former is a palette wheel I. The wheel 


R’ gears into the wheel R" carrying on its axis a 


| second wheel I; the sleeve B carries with it in its 


movement the wheels I and I’. By means of the 
lever Ka rod is worked having two fingers J J' 


| which can be placed in the plane of rotation by the 


wheels I I' turning them, and consequently actu- 
ating the pulley mechanism. To prevent the 
spring from being forced on itself or against the 
box C, if the lever is not withdrawn in time, 
the wheels I I’ are free to shift on their axis, This 


| movement can be regulated in such a manner, that 
| beyond a certain point the fingers J J’ are free of 
the palettes. 


Fig. 13 represents this system ap- 
plied to driving a screw shaft. 








THE ELECTRICAL TRANSMISSION OF 
POWER. 


(Continued from page 592.) 


THE machines of Pixii and Pacinotti were the 
prototypes of the two great classes of electric 
generators now in use. In the one the armature 
revolves between the poles of strong steel magnets ; 
in the other large masses of soft iron are converted 
by the action of the current developed in the 


the moment when the friction would have absorbed | movement of the sleeve forces, between the shaft | armature itself, into powerful electro-magnets, 


the excess of force. 


By this means the danger|and the rollers, two wedges which are pushed for- | Which in turn produce an intense magnetic field. 










































































































































618 


ENGINEERING. 


[Dec. 23, 1881. 








The former are the magneto-electric, and the 
latter the dynamo-electric machines. 

The current developed by such generators fol- 
lows exactly the ordinary laws of magnetic induc- 
tion. Its electromotive force will, therefore, be a 
function of several variables. It will be propor- 
tional (1) to the strength of the magnetic field ; (2) 
to the linear displacement of the wire in that 
“ field,” and consequently to the angular velocity of 
the soft iron core, and the distance of the wire 
from its centre ; and (3) to the length of the wire 
coiled round the core. 

These laws hold equally whether the machine be 
in its neutral condition before being started, or 
whether it be traversed by a current from a 
battery or from another machine. In the latter 
case, the resulting current will be the algebraic 
sum of the currents due to the battery, and to 
magnetic induction. We say the algebraic sum, 
for the current sent from the battery round the 
armature might be in the same or in the opposite 
direction to that due to the “field.” In the former 
case, the resulting current would be the sam, and in 
the latter the difference of the battery and the 
induced currents. It is obvious that this sum 
might equal 0, in which case the current of the 
machine would be just neutralised by that from 
the battery. 

To use a machine as a motor, it is merely 
necessary to send round its armature a current 
from an independent source. <A series of inductive 
interactions takes place between the magnetic field 
and the various elements of current, the resultant 
being a couple tending to impart a rotary motion 
to the armature. 

The mechanical effect, as measured by this 
couple, is plainly proportional to the intensity of 
the “ field” and the strength of the current. It has 
also been found—and this is important to notice— 
to be independent of the speed of the armature. 
This law may appear somewhat paradoxical, but its 
correctness is readily established by experiment. 
If we subject the armature of a motor toa con- 
stant pressure, say by means of a Prony brake, then 
each revolution will correspond precisely to the 
same expenditure of energy, or in other words 
to the same amount of work. If we now send 
a current from a battery round the armature 
and through a galvanometer inserted in the cir- 
cuit, we shall find that it will require a definite 
number of cells, and consequently a definite galva- 
nometric measure of current, to overcome the resist- 
ance of the brake. This point being reached, we 
shall find that the addition of one, two, or three 
cells to the battery does not permanently alter the 
deflection of the galvanometer. By increasing the 
cells of the battery we effect no change in the cur- 
rent ; the surplus energy is wholly spent in raising 
the speed of the armature. Therefore to a con- 
stant brake pressure or resistance there corresponds 
an equally constant battery current. 

This curious and somewhat unexpected result 
deserves further illustration. Let the previous 
experiment be carefully repeated with a magneto- 
electric machine, and let n, be the number of cells 
necessary to first start the armature. We may then 
consider the resistance of the brake as being just 
equilibrated. Adding another cell, the armature will 
begin to revolve with a velocity v : adding succes- 
sively 2, 3, 4, n cells, the resulting velocities will be 
found to be 2 v, 3v, 4¥, nv. 

But we have been antecedently led to the con- 
clusion that the rotation of such a machine sets up 
an electromotive force opposite in direction to that 
of the battery. The intensity of this counter- 
electromotive force must depend upon the strength 
of the magnetic field and the velocity of rotation. 
But since the machine we are using is supposed to 
be magneto-electric, the “ field” is constant ; there- 
fore the negative electromotive force will be directly 
proportioned to the speed. 

When we increase the number of cells in the 
battery, the augmentation in the current is, how- 
ever, but momentary; for by reason of the in- 
creased speed of the armature, the counter electro- 
motive force developed quickly reduces the current 
to its original strength. The mechanical effect 
and the work done in each revolution remain the 
same ; but as the speed of the motor has increased, 
the number of units of work done in a given time 
has also increased in the same ratio. 

If we use a dynamo machine for our generator, 
we shall finally obtain the very same result. When 
the current is just sufficient to overcome the resist- 


on the point of starting. Every subsequent addi- 
tion to the battery produces a two-fold effect, viz., 
it augments the speed, and at the same time the 
intensity of the “field.” The negative electro- 
motive force to which these changes give rise, goes 
on increasing until ultimately it completely neutra- 
lises the augments to the battery currents. The 
intensity of the magnetic field must undergo corre- 
sponding changes, and, therefore, it must reach its 
limit at the same time as the negative electro- 
motive force. 

These experiments show that, for a given current, 
sent through an electric motor, there is one and 
only one value for the mechanical power which 
may be obtained from the latter. To make this a 
little clearer let us suppose that we are working 
with a Gramme machine. We interpose a pin or 
stop of any kind to prevent the armature from 
rotating. On “making” the current C, the arma- 
ture will strive to set itself in motion, and, in so 
doing, will exert a measurable pressure against the 
stop. If now we release the machine and require 
from it an equivalent of energy, it will yield this 
equivalent only inasmuch as we supply it with 
precisely the same current as before. If the cur- 
rent be greater, the motive power will be in 
excess of the resistance, and the speed would tend 
to go on increasing indefinitely; but, at the same 
time, it will generate a counter-electromotive force 
which will gradually diminish, and ultimately neu- 
tralise the surplus current, thus bringing it back to 
its former value C, 

Let us, for a moment, return to our bat- 
tery of n, cells. To produce a current C, a 
definite quantity of zinc is dissolved in each cell. 
Calling this Z, the whole quantity dissolved is Zn’. 
The motor still continues at rest; but if we add 
one cell, it begins to revolve with a velocity v; for 
n cells, the speed would benv. Let W be the 
work corresponding to each revolution, then 
since the current in the battery is always C, 
the same quantity of zinc must run down in each 
cell, and Z (n,+n) must measure the whole work 
done. As this work is proportional to the number 
of cells, it must likewise be proportional to the 
electromotive force E. On the other hand, the 
machine makes nv revolutions, therefore nv W 
also measures the whole work. Remembering 
that W remains constant, the work per revolution 
will be proportional to x v, i.¢., the useful work is 
proportional to the counter-electromotive force 
developed by the motor. Pursuing ‘this one step 
further, we see that since the magnetic field does 
not vary, this negative electromotive force (¢) 
must vary directly as the speed. We are thus led 


. as the ratio of the 


: ° e 
again to the expression E 


useful to the whole work. 

Let us now dispense with the battery and couple 
together, two machines which, for the sake of sim- 
plicity, we shall assume to be precisely similar. 
One of these, driven by an engine, will be our 
generator ; the second, fitted up with its brake, 
will be our motor. As soon as the armature of 
the generator begins to rotate, it produces a cur- 
rent which goes on increasing with the speed until 
the induced current is just sufficient to start the 
motor. From that moment the current remains 
constant. If we continue increasing the speed of 
the generator, that of the motor will rise in the 
same way. Since the two machines are similar, 
and are traversed by the same current, it follows 
that in each revolution they must do exactly the 
same equivalent of work. The whole work done 
by the generator is measured by its speed v, into 
the work per revolution W(=v,W). The work 
done by the motor isv, W. The efficiency of the 
system is the ratio of the work returned by the 
motor to that spent on the generator, viz., 


v, W =_"*, i.e., the ratio of the velocities. 
v, W v, 


But whatever value these velocities may attain, 
the current remains always the same. Now this 
current is due to the difference of the electromotive 


E-—e 


forces of the two machines, so that C= . But 





R and C are both constant, therefore E—e is also 
constant. 

We further know that the intensity of the mag- 
netic field produced by the two machines is pre- 
cisely the same; hence their respective electro- 
motive forces must be measured by their speed, 
and as a consequence from the above the difference 


ence of their velocities must remain invariable 
Since the efficiency of the transmission depend 
upon this difference, it will therefore be advanta. 
geous to increase the speed of the armatures as 
much as compatible with convenience. 

We shall conclude this subject with a few re- 
marks on the experiments made at Chatham with 
the Gramme machine, type C, and shall show how 
we may determine the work absorbed by a gene- 
rator and that which we may expect it to return 
when used in transmitting power through a con. 
ductor of known resistance. 

In order to avoid complexity, we shall assume 
the twe machines to be, electrically speaking, per- 
fectly similar. There still remains, however, an 
element of uncertainty, and that relates to the 
magnetic field. We are yet but imperfectly 
acquainted with the laws according to which it 
varies with the strength of the current and the 
mode of coiling the wire. It appears to be estab. 
lished that the intensity remains unchanged when 
the product of the number of convolutions of the 
wire by the strength of the current, is kept con- 
stant, provided that at the same time the total 
volume of the wire undergoes no appreciable varia- 
tion. Let the wire, for instance, make 1000 conyo- 
lutions and the current be 10 ampéres.° The 
* field” will be the same as that produced by a wire 
one-tenth the cross section of the former and 
making 10,000 turns. In all such cases the thick- 
ness of the insulating material must be propor- 
tional to the diameter of the uncovered wire. 

The experiments made at Chatham gave the 
following data : 


Speed per minute... ‘ en 1200 
Current in ampéres ‘i dans at 81.22 
Electromotive force in volts... 69.9 
Work in kilogrammetrest absorbed per 

second ... a ate ; ; 579 
Work in kilogrammetres per revolution 2 
Resistance in ohms of the inductors ... 0.15 

~ of the soft-iron ring 0.06 


Suppose we chose to reduce the cross section of 
the wire to one-fiftieth of its original value, the 
resistance would then be increased 50 x 50 (=2500) 
times, because the length is necessarily 50 times 
greater and the cross section 50 times smaller. 
The resistance of the inductors will then be 2500 x 
.15=375 ohms, and that of the ring will become 
2500 x .06= 150 ohms. 

Let the two machines be placed at a distance of 
50 kilometres (31 miles) and connected by an ordi- 
nary telegraph wire 4 millimetres (,‘;in.) in dia- 





meter. The total resistance of the circuit will now 
be made up as follows : 
Ohms. 
The generator... , i vi ‘i 525 
»» line (50x 9) one oe oe coe 450 
9 moter... ose = ons sain 525 
1500 


For the magnetic field to have the same intensity 
asin the Chatham experiments, the length of the 
wire coiled round the armature, and the number of 
turns, must be each fifty times greater. The 
current having then to traverse a greater length 
will be reduced to — The 

v 

electromotive force necessary to produce such a 
current in a circuit of 1500 ohms resistance, is 1500 
x 1.624=2437 volts. But since the number of turns 
is fifty times greater, so also is the counter-eleectro- 
motive force ; for 1200 revolutions per minute it 
would be 69.9 x 50=3495 volts; we need, however, 
only 2437 volts, and so we must reduce the speed 
2437 

Jv 


= 1.624 amperés. 


of the generator to 1200 x ——_ = 835 revolutions 
per minute. 

The energy required for such a current is given 
by the formula . 

aaa eae 403 kilogrammetres per second. 
As the number of turns which the wire makes 
round the inductors and the ring is fifty times 
greater than in the Chatham machine, and at the 
same time the current is fifty times weaker, the 
mechanical effect will be the same, so that if we 
allow the second machine to revolve freely, keeping 
the current at 1.624 ampéres, it would just give 29 
kilogrammetres per revolution. Togive a 10 horse 
power, or 750 kilogrammetres per second, it should 
750 


vg 


make x 60=1552 revolutions per minute. But, 





* The ampére is the unit of current recommended by the 
Electrical Congress ; it is the current produced by a volt 
through the resistance of an ohm. 








ance of the brake, the armature of the motor is 


of their electromotive forces as well as the differ- 





+ The kilogrammetre is 542} foot-pounds per second. 
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in order that the current may remain unchanged, 
the difference between the speed of the two 
machines must be kept constant. The motor must, 
therefore, make 1552+835=2387 revolutions per 
minute. 

The generator must also absorb 29 kilogram- 
metres per revolution, since the mechanical effect 
of the two machines is the same and independent of 
their speed. Hence the powerabsorbed per minute 
_ 29x 2387 
is —Gp 
power. 

The efficiency of the system is the ratio of the 
useful to the absorbed work. In the present case, 

29 x 1552 

Of the whole work (1154 kilogrammetres) 
absorbed by the generator, 750 kilogrammetres are 
returned by the motor, the remaining 404 must be 
looked for as heat in the various parts of the cir- 

2 


= 1154 kilogrammetres = 15.4 horse 


=65 per cent. 


IR 
cuit. By applying the formula——, we shall find how 


this heat-energy is distributed. Thus for the gene- 
rator, we have, 
een = 141 kilogrammetres ; 
for the motor, 
iki a we kilogrammetres ; 





981 
and for the connecting wires, 
450 (1.624)? y 
981 =121 kilogrammetres ; 


From the above considerations, M. Marcel Deprez 
concludes that with two similar Gramme machines, 
type C, it is possible to transmit a useful work of 
10 horse power to a distance of 50 kilometres by 
means of an ordinary wire, the driving engine 
being nearly 16 horse power. 

The useful work will be fonnd, in practice, to be 
a little less owing to the currents induced in the 
moving masses of soft iron, to friction, and to the 
vibrations of the machines resulting from the 
high speed at which they are driven. 

(To be continued.) 








PRIVATE BILLS FOR SESSION 1882.* 

HAVING now dealt with the most prominent cases, 
we purpose taking the remainder of the Bills of this 
description alphabetically. 

The Abbotsbury Bill is for a deviation of part of 
the authorised line connecting the railway with the 
Wilts, Somerset, and Weymouth at Broadway, and 
reviving the compulsory powers for certain other 
portions. 

The Callander and Oban Bill is for a branch from 
their railway to Loch Tay, in the parishes of Killin 
and Kenmore, in the county of Perth, and is adver- 
vertised in the London Gazette because the pro- 
moters desire to make agreements with the Cale- 
donian and North-Western Companies. A Bill 
applied for, under the lengthy title of ‘* Cowes 
and Newport, Ryde and Newport, Isle of Wight 
(Newport Junction), and Isle of Wight Rail- 
ways,” is to confer running powers upon those 
companies over the Isle of Wight Railway between 
the junction therewith of the Newport Junction at 
Sandown and Ventnor, and includes the use of the 
stations at those places. 

The Cleator and Workington Junction Railway 
Company apply for a Bill enabling them to make 
three new railways, the first being from their line 
at Seaton, in Camerton parish, to the Solway Junc- 
tion line at Aspatria; the second is a branch from 
No. 1 at Blennerhasset to the Bolton branch of the 
Maryport and Carlisle at Allhallows; the third is 
from the company’s main line at Cloffocks to the 
Cockermouth and Workington, but the notice does 
not disclose in what parish extensive running powers 
over other lines are to be included, with reciprocal 
provisions to the North British over the company’s 
authorised lines ; and working agreements with the 
Solway Junction, Maryport and Carlisle, North 
British, and Caledonian Companies are also to be 
authorised. 

The Centrak Northumberland Bill is to dissolve 
the existing limited company and incorporate the 
company, with power to make railways from New- 
castle-upon-Tyne to the Wansbeck Valley and 
Rothbury branch lines of the North British Com- 
pany and to the railways of that company at 
Sprouston and Kelso. The Bill is to contain the 





* See pages 579 and 592 ante. 


newly awakened power of enabling the company to 
pay interest on shares and stock out of capital dur- 
ing construction of the works. 

The Cranbrook and Paddock Wood Railway 
Company give notice for a Bill enabling them to 
extend their authorised line at Cranbrook to Hawks- 
hurst, to {further extend the time for compulsory 
purchase of land and completion of works already 
sanctioned, and generally to obtain all those powers 
usually applied for by companies who build their 
chance of ultimate success upon what was found at 
the bottom of Pandora’s box. 

The Churchfenton, Cawood, and Wistow Railway 
Company apply for authority to extend their autho- 
rised line from Wistow to a junction with the Hull, 
Barnsley, and West Riding at Drax. 

The Central Metropolitan Railway Bill is to dis- 
solve and reincorporate the present company, with 
power to construct underground two railways, No. 1 
beginning in Parliament-street at the junction of 
Bridge-street and Great George-street, and termi- 
nating near King Charles’s Statue at Charing Cross. 
No. 2 is from the termination of No. 1 to the 
south-western side of the Gray’s Inn-road. The 
Bill is to contain power to the Metropolitan Board 
of Works to contribute funds and empower the 
promoters to build an hotel. 

The Didcot, Newbury, and Southampton Junc- 
tion Company seek power to extend their line by 
the construction of five new railways ; first, to the 
Royal Pier, Southampton; second, to the tram- 
way of Southampton Harbour Board ; third, to 
the entrance-gate of Southampton Docks ; fourth, 
to the Basingstoke and Salisbury line of the South- 
Western Company ; and fifth, to the Berks and 
Hants Extension of the Great Western, with run- 
ning powers over part of Basingstoke and Salisbury 
and over the railways and tramways of South- 
ampton Harbour Board and the Southampton Dock 
Company. The Bill is also to include enabling 
provisions as to subscriptions to the company’s 
capital. 

The Ely and St. Ives Company are applying to 
the Board of Trade for power to increase their 
capital. 

The Eastern and Midland Bill is for an amalga- 
mation of the Lynn and Fakenham, Yarmouth and 
North Norfolk (Light), Yarmouth Union, Midland 
and Eastern, and Peterborough, Wisbech, and Sut- 
ton Railway Companies. 

The Bill headed by the long short title of 
‘‘ Easton, Neston, Mineral and Towcester, Coude, 
and Olney Junction Railway,” is to extend the time 
for purchase of land and construction of the rail- 
ways; change the name of the company (we hope 
shorten it), make arrangements as to capital, and 
authorise working agreements and facilities with 
the North-Western and Midland Companies. 

The Edinburgh Suburban and Southside Junc- 
tion Bill is for four extensions of that line, and is 
advertised in the London Gazette, because it includes 
running powers over part of the North-British 
Railway. 

The Bill applied for by the East and West Junc- 
tion Company is to facilitate the adjustment of their 
affairs, as directed by the Chancery division of the 
High Court of Justice, and is purely of an internal 
character. 

The Forcett Railway Company apply for a new 
railway from their line at Forcett to Hutton Mayna, 
with additional capital and working arrangements 
with the North-Eastern Company. 

The Golden Valley Company apply for extension 
of time for completion of works and additional 
capital. 

The Gravesend Railway Bill is for two railways, 
namely, a short branch from the authorised line to 
the foreshore of the Thames, and the other is to 
Bath-street, Gravesend. The works also comprise 
a pier from the end of the first-mentioned line. 

The Hull, Barnsley, and West Riding Junction 
Railway and Dock Company promote two Bills; 
one is for extending the authorised line to Hudders- 
field and Halifax, and involves the construction of 
ten new railways, and a dock with a lock or entrance 
from the River Humber, and situate in the township 
and parish of Marfleet ; the notice is a lengthy affair, 
and the Bill is to be of a various powers character, 
The other Bill is principally to enable the com- 
pany to pay interest out of capital during construc- 
tion of the works, and to legalise the, at present, 
disputed agreements with the contractors ; it is also 
to repeal certain sections of the Act of 1880 as to 
incorporation of parts of the Public Acts. 








The Hounslow and Metropolitan proposed 


Twickenham Extension consists of three sec- 
tions; the first is from the authorised line near 
a bridge carrying the railway over the road from 
Hampton to Spring Grove, and ends at a point in 
Heath Road, Twickenham; the second is to con- 
tinue No. 1 to the South-Western, Twickenham, 
and Kingston Line at Strawberry Hill Station ; and 
the third is to connect No.1 with the Hounslow 
loop of the South-Western Company ; the Bill also 
includes running powers over the South-Western 
between the termination of No. 2 and the Combe 
and Malden Station. 

The Hatfield and St. Albans Bill is to sanction 
the transfer of that undertaking to the Great 
Northern, and the dissolution of the Hatfield Com- 

any. 

“ The Lynn and Fakenham Company’s General 
Powers Bill includes the authorisation of eight new 
railways near Lynn, Blakeney, Dereham, and Nor- 
wich; drainage provisions, running powers over 
Great Eastern at Dereham, and the transfer of 
Blakeney Harbour to the Company, 

The Bill applied for by the Longton, Adderley 
Green, and Bucknal Company is to repeal or amend 
Section 44 of their Act of 1866 as to tolls for traffic 
over the North Staffordshire Line. 

The Lydd Railway Extensions Bill is to authorise 
three new railways, confer powers on the company 
as to refreshment rooms and hotels, agreements 
with the Secretary of State for War as to forming 
junctions with tramways belonging to the War 
Department, and running powers over South- 
Eastern Railway between the commencement of 
the Headcorn, Tenterden, and Appledore Railway 
and Paddock Wood Station. 

The Liskeard and Caradon Company seek power 
to construct seven new railways and abandon por- 
tions of existing lines. The Bill is also to enable 
the company to carry passengers and animals as well 
as minerals. 

The Maidstone and Ashford Bill is for deviations 
of the authorised line at Maidstone, likewise be- 
tween that town and Bexley, and the construction 
of a branch or continuation of the authorised line 
at Ashford, with other amendments of their rail- 
way. 

The Mersey Company seek power to make three 
railways, one being an extension of their authorised 
line from Church-street to Waterloo-place, Liver- 
pool ; the second is to continue No. 1 to the central 
station of the Cheshire Lines Committee, and the 
third is a junction with the Birkenhead joint rail- 
way at Tranmere. Power is also sought to repeal 
the provisions of the Act of 1866 affecting Wood- 
side Ferry and Liverpool Central Station, with 
extension and revival of powers as to purchase of 
land and completion of authorised works. 

The Manchester and Milford Bill relates purely 
to internal and financial matters with a view to 
arrangements enabling the Cambrian Company to 
aid the company under existing difficulties. 

The juvenile Moffat Company apply for power to 
construct a railway from the line authorised by their 
incorporation Act of last year at its commence- 
ment to Beattock Station of the Caledonian Rail- 
way. 

The Oxted and Groombridge promoters, incor- 
porated in the preceding session, are desirous to 
extend their railway from East Croydon to Becken- 
ham, and they adopt the very sensible course under 
existing circumstances of including powers to the 
Chatham and Dover, Brighton, and South-Eastern 
Companies for} providing the funds necessary to 
carry their wishes into effect. 

The Potteries, Shrewsbury, and North Wales Bill 
is to enable that company to run over parts of the 
London and North-Western Railway between 
Shrewsbury, Wellington, and Stafford, and to sanc- 
tion working agreements with that company. 

The Bill applied for by the Plymouth and Dart- 
moor Company is to authorise five railways and a 
quay and pier at the termination of their existing 
line at Plymouth and the adoption of the narrow 
gauge. 

The Pontypridd, Caerphilly, and Newport Com- 
pany’s application is to confirm an agreement with 
the Rhymney Company as to the widening and 
user of their Caerphilly branch, to authorise the 
construction by the company, and the Merthyr 
Tydfil Company, jointly or separately, of a deviation 
of the Merthyr line at Machen, the abandonment of 
Railway No. 2, under the Pontypridd Company’s 
Act, 1878, and the return of the Parliamentary 
deposit; to confer various power on the company 








and the Merthyr Company, of a joint or separate 
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character ; to extend the time for completion of 
Railway No. 1, under the Act of 1878, and to 
sanction the transfer of the Caerphilly branch of the 
Merthyr system to the company; in fact, to empower 
the promoters to spend a vast amount of money Fie.4 
which we trust is duly provided for the benefit ia 
of that ungrateful and unsympathising monster, 

generally known as the public. 

The Rowrah and Kelton Fell (Mineral) Company 
are applying to the Board of Trade for authority to 
raise additional capital. 

The Rotherham and Bawtry Bill is for three new 
railways, No. 1 being from a point in Rotherham to 
a point on their authorised line at Whiston ; No. 2 
from the Midland at Rotherham to a junction with 
No. 1 at Whiston; No. 3 wholly in Rotherham, 
and from the Manchester and Sheffield line, to join 
No. 1, with running powers over part of the 
Sheffield Company’s line. 

The Rhymney Company seek power to make four 
new railways in the parish of Merthyr Tydfil, three of 
which appear to be in the immediate neighbourhood 
of Crawshay Brothers’ iron works. The Bill is to 
authorise reciprocal running powers between the 
company and the Great Western, and to enable the 
company, by agreement or otherwise, to run over 
the private railways of Crawshay Brothers. 

The further powers sought by the Swindon and 
Cheltenham Extension Company, born last session, 
are not for any new line, but to confer upon the 
company such running powers as will enable them 
to carry the traffic to Fairford, Lecklade, Alvescott, 
Bampton, Witney, South Leigh, Eynsham, Yarn- 
ton and Yarnton Junction, Oxford, Brimscombe, 
and Stroud, and involves not only the use of the 
existing railways necessary for that purpose, but 
includes lines to be applied for next session by the 
Thames and Severn Canal Company, which may or 
may not be granted by Parliament. 

The Bill applied for by the Swindon, Marlborough, | 
and Andover Company is to authorise two new lines, | 
No. 1 being from the Dorchester branch of the | 
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South-Western at Eling, through about a dozen 
parishes and places in Hants, to the foreshore near 
Stone Point, in Fawley parish; and No. 2 is from 
the Andover, Romsey, and Redbridge branch at 
Milbrook to Eling. ‘The Bill is also to authorise 
running powers over portions of the Great Western 
and South-Western systems, and to modify or cancel 
existing agreements with those companies. 

The Bill under the euphonious title of the Swan- 
sea, Oystermouth, and Mumbles Railway, is to dis- 
solve the present limited company and incorporate 
« company under the same or some other name— 
we hope for its own sake the latter. It will also 
authorise the company to carry passengers as well 
as goods and minerals upon the existing railway or 
tramroad, 

The Southwold Company is desirous to further 
increase its capital, and adopts the prudent course 
of getting its wants supplied through the Board of 
‘Trade, and at about one-twentieth the cost involved 
in obtaining the same benefit through a special 
Act. 

‘The Skipton and Kettlewell seems to be a more 


ambitious than firm-minded company. Last session | 
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connect that company’s line with the North British | 
Railway at Port Carlisle. The Bill is also to 
sanction the sale or lease of the Solway Company’s 
undertaking to the Caledonian, North British, 
Glasgow, and South-Western and Maryport and 
Carlisle Companies or (as the notice in its extreme 
caution puts it), any one or two, or more of them. 
| Weshould have thought one or more of them equally 
| expressive. 
| ‘The Taff Vale Company apply for power to make 
six new railways, four of which are in that prolific 
| railway-requiring parish Merthyr Tydfil, and these, 
| like those referred to in the Rhymney notice, are in 
{connexion with the works of Crawshay Brothers. 
The Bill is also to include a revival of compulsory 
powers and extension of time in relation to lines 
authorised in 1873, 1878, and 1879. 

The Teign Valley Billis to authorise the abandon- 
ment of so much of the extension line of 1875 and 
subsequent continuing Acts as lies between Ready 
Bridge and Doddiscombsleigh, and the return of the 
Parliamentary deposit in respect thereof. 

The Thames Deep Water Dock Railway is an 
application for a railway from the North Woolwich 








they came to Parliament for an extension to Ayr- | at West Ham to Dagenham Marshes, with running 
garth, which they subsequently altered to somewhere | powers over the Great Eastern North Woolwich 
else, and if we remember rightly dropped the whole | branch to the main line to Colchester, and also to 
affair at the final stage of the Bill as Parliament | Liverpool-street Station. 

was about to rise. This year they include no less} The promoters of the Uxbridge and Rickmans- 
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and enable the Great Western Company to sub- 
scribe towards it. 

The West Lancashire Bill is for a new railway in 
the parish of North Meols from their existingjline 


|to a point near Winter Garden Terrace, together 


with a promenade or drive 50 ft. wide, extending the 
existing one to Coronation Walk. The Bill also 
includes several other purposes Yof a general{ cha- 
racter, 

‘The Waterford, Dungarvon, and Lismore® Rail- 
way Bill is to extend the time for purchase of land 
and completion of works under the Act of 1878, 
and the notice is inserted in the London Gazette, 
because the Bill is to confirm an agreement with 
the Great Western Company. 

It is a healthy sign to be able to state that out 
of the large number of notices given this year, 
those for the extension of time pure and simple are 
only three in number, viz., Merionethshire (works 
only), Garstang and Knotend, and Severn Bridge 
and Forest of Dean Central, while there are but 
two cases of absolute abandonment, viz., Cheadle 
Railway, and Welshpool and Llanfair. 

We have at last reached the end of established 
and authorised companies, and may say in expla- 
nation of what might otherwise seem an anomalous 
phrase that by ‘‘authorised companies,” we mean 
only those whose railways are in course of making, 
or have not yet reached even that stage; it will 





object probably being to allow the promoters a| victory over the Great Western in getting their 
wider field for the play of their infirmity, Want! incorporation Bill through last year, appear to be of 
of space compels us to dispense with enumeration, | the same class as ordinary mortals in other respects, 
but we trust that out of the field provided, they | for so far from being content with what they have 
will be able to satisfy their appetite for legis-| got they are seeking the further responsibility of 
lation. | constructing two more lines, the first being from 
The Southport and Cheshire Lines Extension is that authorised at Hillingdon to the Metropolitan 
an infant company’s application, to carry a line | District at Ealing, which looks very like something 
authorised last year to another termination, and to| we have heard of before turned topsy-turvey, and 
deviate a part of that already granted. If we were | the second isto connect the other with the Great 
curiously minded we might ask who is responsible | Western Brentford branch in the parish of Hayes. 
for these mistakes in routes and termini which the! The Bill is to include power to use the Ealing Sta- 
London Gazette is constantly recording, but being | tion of the District and the Brentford branch of the 
practical we cannot forbear raising the still more | Great Western Company. 
pertinent question of who finds the money to pay} In following the Bills alphabetically we come at 
for rectifying them; but we must in fairness add | this late hour and crowded space upon the Wrex. 
that our remarks have no special bearing on the | ham, Mold, and Connahs Quay Company, who pre- 


than fifteen new railways in their application, > o| visto Railway, although they achieved a skilful 


present case as differing from many other similarly 
situated. 
The Seacombe, Hoylake, and Dee Side is an 


sent us with a notice occupying uearly five pages of 
the Gazette and authorising thirteen new railways 
and a dock, the latter to be situate in the parish of 





application for extensions of the authorised line, and | Northop in the county of Flint. The Bill is of an 
involves the construction of four new railways| omnibus character, but for the reasons just alluded 
connecting it with Heswall and Neston, the Park | to we are unable to describe more fully what it is to 
Gate branch of the North-Western and Great | contain. 
Western Companies and New Brighton. ‘The Whitland, Cronware, and Pendine applica- 
After the long titles necessary to express con- | tion is for an extension of time and revival of powers 
necting lines, we feel a species ot relief in reaching | of the Act of 1877 and authority to make the line 
a notice headed ‘‘ Solway Junction,” which is for a|as a light railway with altered curves and gradients, 


have been observed that the list is much swollen by 
applications for branches and extensions in relation 
to the latter class, particularly the juvenile portion 
j of it. Now it is no part of our present business to 
| tender advice, but we may in passing point the 
|attention of these public benefactors to a model 
project which started nearly twenty years ago under 
the title of the ‘* East Gloucestershire Railway.” The 
scheme was probably quite (well, in these days of 
libellous actions it is perhaps safer to say ‘‘ nearly”’) 
as good as some of those we have commented upon; 
it began by being fifty miles in length, the pro- 
moters came constantly to Parliament for amputa- 
tion and dismemberment, and ended by constructing 
a railway of fourteen miles. The present mode is an 
inversion of the course then adopted, but the moral 
lies in the result—which we fear will be similar in 
both cases — and is expressed by a little word 
beginning with a big R. 








THE NORWOOD (MIDDLESEX) WATER 
WORKS. 


Amon6GsT the very numerous demands for capital which 
have of late been brought before the British public, it is 
noticeable that but very few relate to home enterprises, 
although there is undoubtedly a vast amount of public 
work yet to be done in this country, and much of this is 
of a kind which promises to be fairly remunerative to 
those who take part in it. The water supply of country 





little railway at Bowness, in Cumberland, to} ‘The Bill is also to increase the authorised capital 





towns and districts, for instance, is a matter deserving 
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earnest attention. There are still hundreds of towns in 
the United Kingdom where the water for domestic pur- 
poses is obtained either from polluted wells or poisonous 
streams. Many are anxious to get an efficient supply not 
only of a wholesome kind but for fire extinguishing. The 
latter purpose is by no means an unimportant one, for a 
decrease of fires throughout the kingdom naturally sug- 
gests a decrease in our fire-insurance premiums. But 
somehow or another our capital flows out from England’s 
coffers to support all kinds of wild speculations abroad 
with nothing to look to but the feeblest chance of a divi- 
dend, whilst home improvements are allowed to go 
untouched. It seems now to be the fashion to apply to 
the Local Government Board for a loan even if a few 
thousands are wanted for such a great benefit as a fit 
and proper water supply; but this principle should be 
revolutionised, for there are many who would be only 
too happy to invest their money in water works, pro- 
vided they were raised irrespective of large honorariums 
to companymongers and promoters. The Norwood 
Water Works, the East Worcester, and others have been 
successfully floated without such encumbrance, and we 
doubt not they will handsomely repay those who have 
embarked their capital therein. 

Asan instance of what can be accomplished in this 
way we propose to give here some particulars of the 
water works at Norwood (Middlesex), where a small but 
efficient plant has been erected adjoining the Southall 
station of the Great Western Railway. This plant, which 
has been specially arranged to suit the requirements of 
small water works, was designed by Messrs. Merry- 
weather and Sons, of Greenwich, and erected by them in 
this instance under the superintendence of Mr. S. W. 
Yorkney, of Westminster. 

At the works referred to the supply of water is from 
the chalk, which is an entirely pure source, and the 
pressure giveu is sufficient to secure an adequate supply 
at the highest level in the district. Until now the places 
through which the company’s mains pass have been 
chiefly dependent on shallow surface wells and streams 
which are, in consequence of imperfect sewage arrange- 
ments and other causes, entirely unfit for household 
purposes ; besides this, such sources of supply are pre- 
carious and defective, and they have the further dis- 
advantage of being attended with great trouble and 
expense, especially in cases where the water has to be 
raised to the upper stories of dwelling-houses. 

The well from which the new supply is drawn was 
sunk by Mr. Tilley, of Walbrook, and is 6 ft. Gin. in 
diameter for a depth of 130 ft., two 12in. bore pipes 
being driven down to a depth of 391 ft., making a total 
depth of 521 ft. from the surface. The first 20 ft. is liaed 
with cast-iron cylinders to keep out the land springs, 
and the rest lined with brickwork. The strata passed 
through are as follows: 


Feet. 
Made ground and gravel ive iii oo 16 
Brick, clay, and stones oon con aed 4 
Blue clay ... oot —_ ; eas «. I 
Sand, clay, and little water ... ms ak 
Shells and pebbles eee eee ese 2 
Mottled clay... ° 32 
Sand and water 2 
Mottled clay 11 
Green sandy clay 8 
Black clay - jg eee 1 
Green sand and pebbles eee 6 
Chalk and flints ... . we 252 





59 


— 


Total sos eco oe 58 

A copious supply of good water is obtained. The 
water rises in the well to within a few feet of the sur- 
face, so that the top boxes of the pumps are placed but 
a few feet down, while to allow for the fluctuation of the 
water when pumping the barrels are placed 100 ft. from 
the surface. The arrangement is such that the bottom 
clacks and buckets can be withdrawn through the top 
boxes, a platform with ladder being permanently fixed 
for this purpose. We givein Fig. 1, on page 620, a view 
showing the upper part of the well with the pumps, 
engines, &. 

As will be seen from the view jast referred to, the 
engines are placed over the well, ons cylinder being 
directly over each pump, and being coupled in pairs with 
opposite cranks, the machinery is well balanced and 
works very smoothly. The engines, which are shown by 
Figs, 2 and 3, on page 620, consist of two pairs of 
cylinders 12} in. in diameter by 15 in. stroke, with a 
heavy flywheel between them. Each cylinder is fitte] 
with a variable expansion gear adjustable while the 
engines are at work, and each pair is fitted with a 
governor driven by gearing to control the speed in case 
of the work on the pumps giving out. The cylinders 
are lagged with mahogany and brass bands. 

The pumps (see Fig. 4) are each Yin. in diameter by 
15. in. stroke, and each pair is calculated to deliver 9000 
gallons per hour. The rising mains from each pair are 
connected to a cipacious air vessel in the engine room, 
and each main is fitted with a sluice valve and a relief 
valve. A Qin. main leads from the air vessel to the 
street mains, a bron +h being carried up to the tank in the 
tower (see Fig. 1), which latter is 50 ft, high, while the 
tank contairs 20,009 gallons. Sluice valves are arranged 
so that water may be pumped directly into the main or 
into the tank or into both simultaneously. In case of fire, 





by pumping into the main and shutting the communica- | 
tion with the tank, a high pressure is available for the | 
hydrants. 

Steam is supplied by two Cornish boilers 4 ft. 9 in. in 
diameter by 16 ft. long, so arranged that each can work 
either pair of engines. The boilers are fed by two don- 
key pumps which pump through a feed-heater placed 
between the boilers, and through which the exhaust 
steam from the engines passes. The engine room is 
fitted with steam and water pressure gauges, engine 
counters, &c., in a thoroughly complete manner. 

The plant of the works includes the following quan- 
tities of piping: 154 yards of 12 in. main; 9680 yards 
of 9in. main ; 6387 yards of 5 in. main; 2506 yards of 
4in. main; 1910 yards of 3 in. main; and 1293 yards 
of 2 in. main, exclusive of service pipes to the various 
houses. The following districts are supplied by the 
company who have an exclusive right for the purpose : 
Southall, Southall Green, North Hyde, Frogmore Green, 
Norwood, Cranworth, Feltham, East Bedfont, and Han- 
worth. The company’s mains also extend to the boun- 
dary of Staines with a view to supplying that enterpris- 
ing town with water. The service is constant, so that 
there is no need of erection of cisterns in the houses 
either for the closets or other domestic purposes. The 
householders, however, can at their option have cisterns 
if they prefer to do so. 





ENGINES OF THE YACHT “WATER LILY.” 

Some two years and a half ago (vide page 569 of our 
twenty-seventh volume), we illustrated a type of four- 
cylinder engine which had then been recently introduced 
by Messrs. Vosper and Co.,of Portsmouth. Since then a 
number of these engines have been constructed, and we 
now give on page 621 of the present issue an engraving 
showing a very successful application of this type of 
engine which has recently been made by Messrs. Vosper 
and Co. to the twin-screw yacht Water Lily owned by 
Mr. Arthur Kavanagh, M.P. The engines of the Water 
Lily are 16 horse power nominal, collectively, and the 
levers for operating them are led up on to the deck so 
as to be under the direct control of the uwner or captain. 
The tank between the engines serves the double purpose 
of feed-water heater and silent exhaust tank. The 
engines illustrated have taken the place of two single 
engines 9 in. in diameter, 9 in. stroke, and have greatly 
enhanced the speed of the yacht, and at the same time 
do not produce any vibration or noise. We understand 
that Mr. Kavanagh has expressed himself as highly 
satisfied with their working. 








“NOTES FROM SOUTH AFRICA.” 
To THe EpIToR or ENGINEERING. 

Sir,—From your issue of October 7th, received per 
s.s. Waverley, still at this port, I find that a Falmouth 
firm was inadvertently referred to, as from Dartmouth. 
They may be pleased to hear that their launch has made 
a trip from Mossel Bay to Knysna and back, steaming 
well and behaving admirably in a very heavy sea. The 
narrative has appeared in a local paper. English imports 
continue active, especially in bulky matters, so that we 
are anticipating the arrival of the monster twin-screw 
Notting Hill shortly. The chartered steamer Hankow 
called here to deliver live stock only, the bulk of her 
cargo being for Kaffraria and Natal. The Waverley lands 
fourteen boilers at this place and East London, destined 
for Kimberley, Koffeefontein, and Jagersfontein. These 
latter places are served by the telegraph line, which 
existed before their rapid development. They are situated 
on a series of volcanic blowholes, or “ koppjes,” which 
contain the famous blue mud, sprinkled with “ sparklers.” 
An ingenious apparatus for finding these by specific 
gravity has been invented and successfully tested in Port 
Elizabeth. The machine was devised by Mr. Patrickson, 
of the railway department, and with its accessories for 
treating diamondiferous and auriferous stuff, should 
prove eminently useful. As gold evidently abounds on 
the frontier, there is a wide field for the ‘‘ Separator,” 
and any novice can work it. The experiments were of 
a very crucial character and spectators were highly 





gratified. 
The subject of coal is receiving considerable attention, | 
and a wagon load of anthracitic looking substance from 
Oudtstorn has been sent to the Cape for trial in a 
locomotive. The analysis is encouraging. At Cyphergat 
near Burghersdorp, a seam of nearly 4 ft. of pure coal is | 
being worked, and the local smiths aver that it is equal 
to English fuel. The new railway will pass close to the 
mine, and the coal can be shipped in twenty hours at 
East London. We have no farther news of the proposed 
mineral line to the Indwe coalfield, and, just at present, 
the aspect of Basutoland is most discouraging. The 
loyals are expatriated, ruined, and ridiculed, whilst 4000 
receive rations to keep them from starving. These men 
have behaved nobly, and their pitiful position and admir- 
able attitude elicit praise and sympathy from all reason- 
able and honest colonists. In the mean time the rebels | 
openly defy authority, and the Resident is cajoled and | 
taunted by Masupha. It is therefore evident that Mr. 
Gladstone has been grossly misinformed on this subject, | 





and the analysis of his speech at Leeds by several lead- 
ing colonial journals is most damaging to his memory 
or his regard for historical facts. Many of the latter 
seem to be diametrically at variance with printed state- 
ments concerning the trouble in the Transvaal, where 
mischiefs are reported to be seething towards fierce 
ebullition. How the deluded and betrayed Boers can face 
the myriads of natives bent on revenge remains to be seen, 
Peace is hopeless and prosperity impossible where both 
sides are implacably hostile, so if the Dutch are driven 
from the country then the fair dealing, humane English 
will reoceupy it. The development of the drama will be 
watched with interest, for at this juncture a strong fac- 
tion is active in the colony for the purpose of superseding 
the English language, and fomenting bad blood between 
nationalities. Happily, the most sagacious Dutch leader 
in Africa, and president of the Free State, has decisively 
repressed the wild aspirations and foolish utterances of 
the Africander Brand. President Brand is a lawyer by 
profession, and is well known in England. Politicians 
begin to discuss the early dissolution or disassociation 
of the existing Cape ministry, which is not harmenious 
in composition, and hampered by a Dutch colleague. 

The Premier and the Commissioner of Public Works 
have been heartily praised for their advocacy of mea- 
sures for railway, harbour, and irrigation works, but the 
damping influence of the western province and Cape 
Town has again revived the project of a central govern- 
ment in Grahamstown, which will soon be on the trunk 
line from Port Alfred to the Free State and the Fields. 
All the energy and capital of the colony gravitate north- 
ward and eastward, the exports and imports of Port 
Elizabeth and East London being treble those of Cape 
Town, which is essentially Dutch in spirit and very con- 
servative. 

A terribly destructive fire has just occurred there, 
destroying a fine block, occupied by the agents of the 
Orient and other steam lines. A strong wind prevailed, 
and the agencies for suppression were probably feeble. 
The exhibitions of steam tire-engines in Continental and 
Australian ports are almost unheeded in Africa, for we 
have yet to see a “Shand and Mason” or “ Merry- 
weather” in operation. To trust to a fluctuating water- 
service is a delusion, and even with a good supply, a 
movable steam engine is an invaluable auxiliary, and 
— operate where stand-pipes are distantor inapplic- 
able. 

The ss. Hankow, 390 {t,, entered the Cape Town 
dock without any mishap, but it is not known if the 
Notting Hill will attempt such a feat of daring. Tho 
dry dock may be ready during 1882. 

Several unimportant bridges are projected in the 
country, and many are desired, but the Government only 
grants funds after much pressure and labour. The 
Hopetown Bridge over the Orange River has been nearly 
six years in construction, and ought to be finished next 
year. When contrasted with the grand structures at 
Plattesmouth (Missouri) and Ottawa City, it is not easy 
to see why there should be so much discrepancy in time 
of erection. People are beginning to inquire for a new 
kind of bridge, with half the dead weight and number of 
piers commonly used across the grand stream. On the 
Vaal River, it is proposed to employ shallow steamers 
to convey coal towards Kimberley, but we cannot hope 
to emulate the barge trains from St. Louis to New 
Orleans, although engineering art may be able to accom- 
plish wonders for interior aqueous transit, and for storing 
surplus water in flood time. By irrigation the Free 
State might raise forests of eucalyptus in a decade, and 
do away with drought, hailstorms, and hurricanes, The 
recent storm on the Fields was uprecedented, and the 
large hailstones killed hundreds of sheep. Nearly 5 in. 
of rain fell in five hours, and the mine was again flooded. 
Several houses fell, and property suffered severely. 

We hear that the steam grabber-bucket, made by 
Priestman Brothers, Hull, is to be tried at our diamond 
mines, and an agent is expected shortly. It may be tested 
also at some of our ports, and would be invaluable at tho 
Umzimkulu when the channel is blasted. Another jetty 
is projected at Algoa Bay, starting from made ground, 
including the wreck of a steamer. Although the new 
goods shed is open and has three pairs of rails and three 
platforms, it is found too small, and another will be needed 
in a few years. It is a trifle longer than the City of 
Rome, yet is choked already. The new gas works are 
about finished, and the nine columns for the holder are 


| being placed. It is thought that if gas was sold at 10s. 


instead of 20s. the demand would soon be quadrupled, for 
the charge is repressive. We note the Wanklyn methods 
in South London and trials elsewhere, which promise 
great developments for gas companies. Our tram lines 
are being pitched in the outer margins and the company 
is now in a firm position with steady profits, having car- 
ried over 150,000 passengers without accident. The 
rails are of novel pattern, and the wheels have a central 
flangs. How this would suit for steam we cannot say. 
Tugs for coast duty have arrived, the Trevose paddle to 
East London, and the screw James Searle for this port. 
The latter is most economical in fuel and has Joy’s valve 
gear. She is of composite build, from London, and only 
burnt 25 ewt. per diem onrun. The high price of beef 
is likely to stimulate the trade with Madagascar, where 
bullocks are very cheap and timber abundant. Sugar 





Ey oes 
































































































































Dec. 23, 1881.1 


ENGINEERING. 








623 





will also be freely produced in that island, which is 
making steady progress. 

Kokstadt, the capital of East Griqualand, has peti- 
tioned for that country to be amalgamated with Natal, 
and such union would greatly promote railway, planting, 
and «migration schemes, which are based upon noble 
natural resources. The country is not only fertile, but 
perfectly suited to European animals and population, 
being breezy, well grassed, and free from horse-sickness. 
Sheep do well on the hills, and coffee and indigo grow 
wild in the valleys near the coast. Marble and minerals 
also abound in localities favourable for sea transport. 
Simple works will rapidly deepen the river, which is now 
visited by light-draught steamers and schooners. A steam 
dredger has been started at East London, but much dis- 
satisfaction is expressed with its character. The Durban 
people will also condemn the feeble dredger coming to 
their port, and there is a growing feeling that South 
Africa must rid herself of the harmful tutelage of the 
Crown agents, whose influence is pronounced to be 
ruinous and obstructive, Natal has already taken steps 
in the direction of independence and autonomy; 80 
before long we shall probably follow suit, having suf- 
fered sufficiently from the vagaries of these Westminster 
magnates. If we would march in the van with our 
friends in Australasia, we must be under similar condi- 
tions and free in our actions. Lord Kimberley appears 
to favour any steps in the direction of self-govern- 
ment. 

The splendid rains of the winter have been followed by 
heat and sirocco-like winds, but a timely deluge has 
again filled the dams and put things in tune for bullock 


trvins. The demand for wagons is excessive, and all 
makers are pressed with oroers. Trek oxen are also 
valuable, and sheep are far from plentiful, so farmers are 


again attending to flocks. The town of Graaff Reinet 
has decided on carrying out water works, and East 
Lendon will also execute what is called the Amalinda 
scheme. A commission has travelled through the 
country to inquire into native laws, customs, and 
tenures, and a report was be presented to Parliament, 
and enactments be framed. A native has already been 
fined for horrible cruelty to a heifer at a marriage feast ; 
and it was explaiued to the Kaffirs that such revolting 
customs must be stopped on pain of severe punishments. 
These shocking barbarities kave been described in 
several worke on South Africa, but English people will 
hardly give credence to them, although the savage 
whin left to himself is a foul brutal creature, despite 
his many physical merits and bravery. The long suf- 
fering and patient colonist has not only to combat witha 
fierce sun, epidemic diseases in stock, incessant thefts 
from fields and flocks, chance swarms of caterpillars and 
locusts, furious gales and hailstorms, but he is ever 
pursued by the basest accusations of recreant and wrong- 
headed zealots who falsely accuse him of sentiments and 
actions repugnant to all who boast the blood of Drake, 
Cook, Raleigh, Wallace, Bruce, Cochrane, and Living- 
stone, Yours, &c., 
P. FRANCE, 

P.S. Cape Town Docks has been lighted by the Brush 
system, tentatively. A quicksilver find is reported at 
Somerset East, causing sensation. 

Algoa Bay, November 15, 1881. 








BLOCK SIGNALLING AS IT IS AND WHAT 
IT OUGHT TO BE. 
To THE EpiTorR oF ENGINEERING. 

S1r,—Will you kindly favour me with the insertion of 
the following particulars in connexion with the above 
subject ? 

The late fatal accident at Canonbury has again proved 
that the present system of block signalling in use on the 
railways in this country is so untrustworthy that it is 
anything but the safeguard the public imagine it to be. 

Mr. W. E. Langdon in his valuable book on the ‘‘ Appli- 
cation of Electricity to Railway Working,’ says the 
meaning of the term block system is : 

1. The division of the line into certain block sections. 

2. The method by which the traffic is regulated, so that 
only one train or engine shall be on the same line of rails 
between two block stations at the same time. It is justly 
acknowledged by all railway managers and engineers, that 
the ‘‘ space system ’’ gives the highest degree of safety in 
preventing one train running into another. 

Thus far we all agree, but when we come to adopt the 
means for accomplishing the above object, opinions 
diverge. 

The leading principles of the English block system are the 
following : 

1. In order to insure accuracy a warning signal should 
precede the moving train to call the attention of the 
signalman immediately in advance of the moving train. 

2. The signalman shall not be able to alter by his own 
manipulation the electrical ‘‘danger’’ signal at his own 
box, but such change ef signals shall only te performed by 
the signalman at the preceding station. 

_ 8. Atmospherical electricity should have no disturbing 
influence upon the signals. 

4. In order to insure accuracy it is imperative that every 
electrical signal shall be acknowledged, and that no signal 
is to be considered complete until that is done. 

We must keep in mind that every block system always 
consists of two quite distinct kinds of sig nailing apparatus, 
ViZ.: 

1. The electrical indoor signalling instruments. 


2. The outdoor semaphore signals, points, &c. 

We mustalso keep in mind that the English block system 
(a few attempts excepted) has always kept these two kinds 
of apparatus apart, the former serving to give electrical 
signals to the signalman, the latter as guides to the engine 
drivers, but leaving it entirely to the discretion of the 
signalman to interpretate the electrical commands and to 
set his semaphore accordingly. 

There can be no doubt, and frequent experience proves it, 
that such systems, relying as they do upon the discretion 
of the signalman, are not to be depended on. What is 
required is simply an absolute mechanical dependence 
between the electrical and the semaphore signals, prevent- 
ing the signalman from giving “‘ clear’’ semaphore signals 
(or setting points) when the line is obstructed. 

A leading article in the Daily Telegraph of the 12th 
inst. points out that such a system is in extensive use on 
the Continent, and, in fact, Dr. Siemens’ block system dis- 
tinguishes itself from all other by this fixed dependence of 
the outdoor semaphore signals with the indoor electrical 
block signals. The signalman of a block station cannot 
change his outdoor semaphore ‘‘danger’’ signal into a 
‘‘elear’’ until his electrical indoor signal shows line clear ; 
he also cannot remove the electrical ‘‘ danger’ signal of his 
own station, but only the man at the box immediately in 
advance is enabled to do so, and what is more, this latter 
signalman can only do so after he has placed his own out- 
door semaphore signal to ‘‘ danger.’’ 

It is evident, therefore, that the removal of the danger 
signals, outdoor as well as indoor, is entirely withheld from 
the hands of a signalman at his own station, and is only 
effected when the train has passed the next block station, 
which, as before explained, must first have placed its out- 
door semaphore to danger. In consequence of this absolute 
mechanical dependence between the indoor electrical block 
signals and the outdoor visible semaphore signals, and vice 
versd, any derangement of the apparatus or neglect of duty 
on the part of a signalman at once indicates danger, and thus 
can only cause delays to a following train; but no chance 
could arise of two, or—as was the case in the Canonbury 
accident —even four trains running between two block sta- 
tions at the same time on one set of rails. 

There are several other important points of construction 
in favour of Siemens’ system. The electrical signals are 
not given by galvanic batteries, but by magneto-inductors, 
which have the essential advantage of constancy and per- 
manency. Each electrical signal is produced by a series of 
alternating positive and negative currents, and not bya 
single electrical impulse as is the case with all other 
systems ; and therefore is not subject to be affected by any 
atmospheric or cosmical causes. 

The interlocking of distance signals, points, drawbridges, 
turntables, &c., with main and branch lines for shunting 
purposes at stations, are also performed in a similar manner 
and with similar means, such arrangements being in exten- 
sive use on Continental railways, and having been also ex- 
hibited at various international exhibitions. 

It may also be mentioned that Siemens’ system only 
requires one line wire, whilst othersystems, when worked 
upon the most perfect principles, require the use of three 
wires. 

It is a strange fact that people will not profit by expe- 
rience, more especially in the means for insuring safety of 
life. Fires in theatres will continue to destroy lives by 
hundreds so long as the means of exit from such places are 
reduced to a minimum, and railway trains will continue to 
whirl along at full speed two or more at once on the same 
block section, so long as the signalmen at each end of that 
section is left in absolute control of his outdoor signals. 

I am, Sir, your most obedient servant, 
R. von FiscHER-TREUNFELD. 
Turret Lodge, Cavendish-road, Clapham 
Park, S.W., December 16, 1881. 


THE ELECTRIC LIGHT. 
To THE EDITOR OF ENGINEERING. 

Srr,—In his recent lecture at the Society of Arts, 
nominally on the electric lights at the Paris Exhibition, 
but actually on the Edison incandescence system, Mr. 
Preece took occasion to state that the Paris Exhibition 
**had sounded the knell of the Jablochkoff system.’’ 
This is going rather far, even though the object might 
be the building up the fame of a new (and excellent) 
system on the ashes of an older one. Unfortunately, how- 
ever, for Mr. Preece, facts are entirely against him, and 
although he can conjure well with facts, making them 
assume various pleasing or unpleasing aspects as his fancy 
suggests, still in this case he has outstepped the limits of 
poetic license. Fortunately for ourselves the “‘ knell’ of 
the Jablochkoff system has not been sounded by the public, 
whose demands upon us are greater than even our large 
means of supply. In Reston! it is true that the system 
has only a limited application, although I could give youa 
long list of installations in this country. On the Continent, 
however, and especially in France, the efficiency, steadi- 
ness, and simplicity of the Jablochkoff candle has led toa 
very wide adoption, and we, who have from time to time 
become the proprietors of other very promising systems, 
have been obliged unwillingly to relinquish them all in 
favour of the electric candle. The attention of our com- 
pany has, in fact, been almost wholly directed to meet the 
Continental demand ; hence possibly Mr. Preece’s ignor- 
ance of the striking development we have have made and 
are still making. 

In confirmation of my statement I may add that our 
present output of candles is upwards of 2,000,000 a year ; 
this consumption does not, I think, point to the probability 
of a ‘‘death knell.’’ The fact is, Mr. Preece is a charming 
lecturer but too impulsive. 

Yours truly, 
J. GAUDET. 





The Société Générale d’Electricité, 189, Cannon-street. 


GUN-COTTON. 
To THE Epiror oF ENGINEERING. 

S1r,—Referring to the letter of ‘‘ High Recoil” in your 
issue of the 9th instant, will you allow me to point out that 
the recoil mentioned in your article of November 25 is that 
produced upon the shoulder by the stock of the gun. 
** High Recoil’”’ assumes that a small recoil of this kind 
accompanied with a high muzzle velocity must necessarily 
involve a high pressure on the interior of the barrel. How- 
ever this may be with ordinary powder, it is certainly not 
so in the present case. Ina long series of experiments of 
which the new powder is the result, I have found, by actual 
measurement of the pressure on the breech of the gun, that 
the strain produced by the new powder is very much less 
than inthe case of black powder, the penetration at fifty 
yards being in each case the same. Should you, Sir, con- 
sider the subject of sufficient interest to your readers, I 
shall be pleased to send a description of the method used 
for testing the recoil, together with some of the results 
obtained .* 

“ High Recoil’’ is not more fortunate with his supposi- 
tion that the shape of the bullet is more altered by the 
new than by the old black powder. By firing the bullet 
into a soft substance from which it could be subsequently 
extracted, I have found that the base is not perceptibly 
injured in either case. With regard to the relative power 
of gun-cotton and gunpowder it might be of great theoreti- 
cal interest to explode a minute charge in a solid mass of 
iron or steel. In blasting operations, however, explosives 
are generally confined by tamping, and it is with tamping 
resembling as closely as possible that used in practice that 
the power of gun-cotton has been found to be, as you have 
correctly stated, six times that of gunpowder. 

I remain, Sir, yours obediently, 
WALTER D. REID, 
Chief Chemist and Works Manager to the 
Explosives Company, Limited. 
Stowmarket, December 16, 1881. 








HYDRAULIC MACHINERY APPLIED 
TO GUNS. 
To THE EDITOR OF ENGINEERING. 

Srr,—All practical engineers are well aware of the diffi- 
culty of keeping hydraulic machinery in good working 
order, owing to its inherent delicacy of construction, wear 
and tear, and want of proper treatment even in peace. 
When such machinery is used in connexion with guns on 
parade and in experimental trials we are so often informed 
** there was a hitch with the hydraulic apparatus, and the 
experiments were deferred,’”’ &c. What the consequences 
will be in action remains to be practically proved, before 
certain parties will be convinced against their will. A little 
forethought, however, will convince every practical mind 
that the conclusion of the whole matter is very simple, and 
it may therefore be inferred that now the great risk of failure 
with hydraulic machinery when applied to the working 
of heavy guns is painfully evident and palpably plain 
to everybody whose mind will think. Therefore common 
sense and right feeling must revolt against the folly of 
exposing the dignity, honour, and safety of this great 
country to the mercy of a toy water machine, with a mere 
thread of water under hydraulic pressure, that will 
inevitably fail in a critical moment if struck by the very 
first shot aimed at the weak point by an enemy. Hence 
the question is often asked why should a gigantic monopoly 
be publicly pandered to, and the best interests of both 
army and navy sacrificed to what appears to be a spirit 
of exclusiveness in a private firm of manufacturers. 

Yours sincerely, 
GEORGE Fawcus. 
3, Prior’s-terrace, Tynemouth, December 6, 1881. 








CHINESE TELEGRAPHY.—The construction of a telegraph 
line from Shanghai to Tienstin is proceeding satisfactorily. 
The presence of Government officers has checked whatever 
feelings of hostility the natives may have felt for such an 
innovation. The line is expected to be open for business 
by the end of the year. 





TRAMWAY LOCOMOTIVES FOR STEEP GRADIENTS.— 
Messrs. Merryweather and Sons have just constructed for 
the North Staffordshire Tramway Company, for their line 
from Stoke-upon-Trent to Hanley, two locomotives having 
10 in. by 14 in. cylinders, and weighing about 9 sons empty ; 
they are fitted with water condensers, and are calculated 
to take two cars over the severest gradients on the line, 
which are in some cases as much aslin14. The arrange- 
ments also meet all the requirements of the Board of 
Trade. 

Tre Mortcace CoMPany OF ENGLAND.—This com- 
pany is being organised with a capital of no less than 
5,000,0001. sterling, divided inte 250,000 ordinary shares of 
201. each, and 12,500 reversionary shares of 11. One-half 
of the ordinary shares are now being applied for, and of 
this, half or 62,500 shares, have been subscribed abroad. 
The object of the company is to advance money on 
mortgages of real estate, and to municipalities and local 
boards on the securities of their rates. A distinguishing 
feature of the company’s business will be making loans for 
a period of years on the terms of the principal and interest 
being repayable by instalments spread over the term of 
the loan, with the option on the part of the borrower to 
redeem the mortgage at any time on payment of a small 
percentage beyond the amount then due. It is intended to 
limit the calls on the ordinary shareholder to 51., and each 
holder of ten shares and over, will be entitled to receive at 
— one reversionary share at 1/. for each ten shares he 

oidas,. 








* (We shall be glad to reccive these particulars.—Ep. E.] 
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Tue tip-wagon, of which we annex illustrations, was | 
designed for use on the tramway at Messrs. Arthur | 
Guinness, Sons, and Co,’s brewery, in Dublin, and was 
jntended for the conveyance of coal, spent material, refuse, 
&c. The special conditions of the traffic necessitated a 
wagon of as large a carrying capacity as possible, cun- 
sistently with the fixed dimensions. From the form of the 
body of the wagon, asmaller angle of discharge can be 
retained than is possible with wagons of ordinary types; 
and the principle can be applied to wagons of any size, a 
weight of 10 tons being easily tipped and the wagon re- 
adjusted by one man, When loaded the centre of gravity of 
the body is above the centre of rotation; but when the 
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load is discharged it is bottom-heavy, and upon the catch 
which holds it in the tip position being released the body 
falls back into its normal position and secures itself. 








|amount of rotation, 
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body. The coupling (of which two views are given 


» 7% 


for these wagons, and was constructed to go round 


The stirrup at the end is intended as a security 
against the coupling 
jolting in shunting, &c. 


It will be seen that the 


very sharp curves, one being of only 12 ft. radius. | 


at each end of the wagon, take the | charged. 
as | 
| body, being bottom-heavy, rights itself. 
free by pulling a wire rope passing under the wagon | 


separately in Figs. 8 and 9) was specially designed ! 
| the load is perishable. 


becoming detached by heavy | 


coupling bars are capable of transmitting either thrust | 


and the whole arrangement is very neat and 
convenient. Fig. 5 shows the angles of stability of 
the wagons; A is the centre of gravity of 
empty wagon, B the centre of gravity when tipped, C 
the centre of gravity of load, D the centre of gravity 
of wagon loaded with water. "The tipping arr: apgement 
is shown in Figs. 6 and 7, and is manipulated as follows: 
When it is desired to tip the load, the pieces of wire 
which are linked together under the centre of the body 
of the truck are pulled on the side opposite to which the 
load is to be discharged. When pulled, the end springs 
draw tcwards each other 
provided in the iron block fastened to buffer-beam. 
Once the catches are released and the body given a small 
it goes on and locks itself on the 


or pull, 


the | 


and come out of the recesses | 


| phragms to insure the parallel working of the latter. i 


Then to readjust, all that is necessary is to 
repeat the operation of releasing the catches, when the 


The stanchions rivetted on each end with a hole in 
them, are intended either for lifting a truck out of a 
barge, or for a pole that would support a tarpaulin when 
Altogether the wagon is one of 
which the details have been exceedingly well worked out. 
The design is that of Mr. Geoghegan, the engineer to 
Messrs. Guinness, and the wagons are being constructed 
by Messrs. Ross and Walpole, North Wall, Dublin. 


POCOCK’S WATER METER. 

WE give on the opposite page engravings of a new and 
very simple form of water meter designed and patented 
by Mr. Pocock, of the Cadogan Iron Works, Lot’s-road, 
Chelsea. The construction of this meter is as follows: 
Three single-acting diaphragms, impervious to water, 
actuate a single crank which rotates its spindle, thereby 
working a three-way single slide valve by means of an 
eccentric, and also driving the recording mechanism. In 
our engravings A A! A? are the diaphragms. B B! Bzare 
thrust rods which connect the diaphragms with the 
crank D, and C C! C? are radius rods which are hinged at 
one end to the meter case, and at the other to the dia- 











P is the crank pin, E the crank spindle, F the eccentric 
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or crank for working the slide valve J; W is a worm 
which is driven by a stud projecting upwards from the 
top of the slide, and K is the index or counter. 

The action of the meter is as follows: The water upon 
entering the meter passes directly into the inlet or valve 
chamber H, and thence, through the ports in the valve 
seating, successively into the chambers M M' M? formed 
between the diaphragms and the meter covers, these 
being the measuring chambers. By its pressure upon 
the diaphragms the water pushes them towards the 
centre, one after another, thus causing the continual 
rotation of the crank, which in its turn works the valve, 
making thereby the proper communications between the 
inlet chamber and the measuring chambers, and between 
the latter and the outlet. 

In Figs. 1] and 2 the crank is shown at a dead point in 
relation to the diaphragm A!, the chamber M'! being full 
of water and momentarily disconnected from both the 
inlet and outlet, previously to its being opened to the 
outlet. The chamber M is in full connexion with the 
inlet chamber, and consequently the inlet pressure of the 
water is acting upon the diaphragm A, thrusting it 
towards the centre of the meter, and causing the crank 
to revolve in the direction indicated by the arrow. The 
chamber M®? is in ccnnexion with the outlet chamber. 
which is the central portion of the meter, and the crank 
is pushing the diaphragm A® outwards from the centre, 
and thereby forcing the water contained in M? into the 
outlet chamber, and thence away through the outlet. 

As soon as the thrnst rod B? gets in a line with the 
crank, that is, gets to its dead point, the chamber M? 
having been cut off from connexion with the outlet will 
be put into communication with the inlet, when the 
pressure will commence to act upon the diaphragm A%, 
pushing it inwards towards the centre, and thus con- 
tinuing the rotation of the crank. In the mean time the 
chamber M' has been emptying, it having been put into 
communication with the outlet immediately upon the 
crank passing the dead point at which it is shown in 
the engravings. As soon as the crank has arrived at 
the position opposite to that shown, this last chamber 
(M") will again be cut off from the outlet and put 
into communication with the inlet, when the pressure 
will act upon the diaphragm M' in its turn, completing 
thereby the revolution of the crank. From the fore- 
going description it will be seen that the inlet pressure 
only acts upon the internal walls of thechambers M M! M? | 
and consequently only upon what may be called the | 
inner side of the diaphragms. 
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The diaphragms are made of brass plates hinged to 
and radiating from a central dise, and are lined with the 
best red vulcanised india-rubber to make them impervious 
to water. In the engravings the india-rubber is shown 
by cross shading, and the brass plates by thick black 
lines, The whole of the working pressure, that is the 
difference between the inlet pressure and the outlet pres- 
sure, is thus borne almost entirely by the metallic 
diaphragms ; and seeing that the india-rubber is sub- 
jected to very small strain, that is always protected from 
the deteriorating influences of light and air by being 
immersed in water, which in itself is a great preserva- 
tive of india-rubber, and that it moves but a very short 
distance to and fro, there is every reason to believe that 
it may be relied upon for very many years. 

The valve is a perfect three-way slide valve, the edges 
of the slide being kept parallel with the ports by a very 
simple parallel motion, the arrangement of which is 
shown by the perspective view, Fig. 4. The movement 
of the valve, therefore, tends to keep it sound, and in 
fact to make it constantly wear sounder than when first 
put in, and not, as in the case of rotary valves, to wear 
it convex on the face on account of the greater motion 
at the periphery than at the centre. 

It will further be seen that throughout the entire 
mechanism there is no spring and no stuffing-box, with 
the single exception of tho stufting-box through which the 
spindle passes from the inlet chamber H to give motion 


| to the index. This spindle, however, is ground into its 


socket, has a very long bearing, and only makes one revo- 
lution for the passage of 60 gallons of water. It may be 
mentioned, in conclusion, that the diaphragms are made to 
withstand from 150 1b. to 200 1b. per square inch, or 
350 ft. to 450 ft. pressure, though they seldom have to sus- 
tain more than a small proportion of the inlet pressure. 








EX-FOCAL LIGHT FOR LIGHTHOUSES. 
The Advantage of Ex-Focal Light in First Order 
Dioptrie Lighthouses.* 

By Joun R. WieHAM, Dublin. 

At the Dublin meeting of the British Association I had 
the honour of reading some short pages respecting a peculiar 
plan of applying gas as an illuminant for lighthouses by 
which during fogs much more powerful lights than those 
necessary for clear weather are put into action ina moment. 
Since then this system of using the flames of gas burners 
in connexion with the ordinary first order dioptric appa- 
ratus of lighthouses instead of the small focal flames 








* Paper read before the British Association at York. 








heretofore used, has come to be recognised as of much im* 
portance to the maritime community, and many experi- 
ments have been made, giving proof of its value, especially 
of what has been called its ex-focal light. Perhaps I may 
be permitted very briefly, by way of preface, to mention 
the circumstances under which those interested in light- 
houses came to consider this ti The Corporation of 
the Trinity House, which have charge of the lighthouses of 
England, were desirons of trying at one of their lighthouses 
the gas system which had been and is still used with sac- 
cess in Ireland at many of the principal lighthouses of that 
country. Haisbro, on the coast of Norfolk, was fixed 
upon, and it was agreed that when the gaslight had been 
fixed up there it was to be submitted to the examination 
of Dr. Tyndall, who is the scientific adviser of the Trinity 
House and of the Board of Trade, and his report was to be 
considered conclusive as to its merits. There are two 
lighthouses at Haisbro of precisely the same dimensions 
and containing precisely similar dioptric apparatus, arid 
this afforded admirable facility for testing the various 
powers of the gas in one house against the oil lamps in the 
other. It was also arranged that carefal photometric 
experiments should be made of each of the lights used in 
the trials, Dr. Tyndall being the judge of their respective 
illuminating powers. 

The trials were duly made in presence of Dr. Tyndall, 
Mr. J. Douglass, the engineer of the Trinity House, the 
late Professor Valentin, Mr. John W. Edmundson, C.E., 
and myself. Dr. Tyndall reported in favour of gas, show- 
ing that it gave light enormously superior to oil. In this 
all parties agreed. The various sizes of gas and oil burners 
used in these trials, and the illuminating power of each size, 
are shown in Fig. 5. 

Some of the Elder Brethren and Dr. Tyndall embarked 
in the steamer Galatea and looked at the lights from sea, 
and the observations made on shore were confirmed. Not- 
withstanding this, Mr. Douglass, perhaps forgetting that 
Dr. Tyndall was to be umpire, thought it right to dispute 
his judgment, and wrote a letter to his Board, pointing 
out that the superiority which he himself had assisted in 
proving, and which could not possibly be denied, was yet 
not real but only imaginary. His contention, in effect, 
was that the gas flames being largely ex-focal were conse- 
quently of no value to the mariner, inasmuch as lighthouse 
lenses having been designed by their inventor, the great 
Fresnel, for flames 3} in. in diameter by 4 in. high, any 
larger size of flame is useless and its light wasted. The 
same Parliamentary paper which contains Mr. Douglass’s 
letter contains a reply to it from Dr. Tyndall, in which, 
after pointing out that the actual performance of the light 
was not inthe mind of Mr. Douglass, but something ideal 
concerning lighthouse illuminants, he goes on to say: “‘In 
the larger powers of the Wigham burner, while showing in 
clear weather lights of the utmost splendour, a great part 
of the light is necessarily more or less ex-focal. The focus 
is fixed for the horizon and every addition to the power of 
the burner strengthens the beam in this direction. ‘The 
large powers, however, are not required for the horizon, 
they are intended for thick and foggy weather when the 
horizon is utterly unattainable, and when the objet is to 
make the light strong nearer shore. The glare of these 
powerful flames upon a fog, more especially if the system 
of flashing be introduced, cannot fail to be of the utmost 
service as a guide to the mariner.’’ 

On a subsequent occasion Dr. Tyn¢all stated in reference 
to the views of Mr. Douglass on ex-focal light, or focal 
compactness, as he called it, that they did not seem to him 
so practically important as he appeared to regard them. 
Indeed, Mr. Douglass himself had deliberately sacrificed 
focal compactness in the production of the finest oil lamp 
now in existence. No oil flame that he had ever seen could 
rival that of the Trinity six-wick lamp which was intended 
for foggy weather. In the production of this lamp, Mr. 
Douglass had distinctly approximated to the method of 
intensification pursued in the case of gas. By adding two 
internal wicks to the four-wick burner he departed from 
the principle of focal compactness, but he materially aug- 
mented the splendour of the light. Indeed, the widening 
of the burner, which carriedwith it a proportionate widen- 
ing of the external beam, had enabled Mr. Wigham to confer 
an unrivalled individuality on the light of Galley Head. 
It does not trouble a sailor that a light be theoretically 
rr useless if practically he finds it of value, and I think 

will be able to show that this system which produces ex- 
focal light is of much practical use to him, enabling him in 
foggy weather to find the position of a lighthouse which 
unassisted in this way would not be visible. 


P" “4, Fig.1. __.. 


| 





as‘ 
os pat 
AS 


att® 
‘ 





' 


A ONSS, 








bys DD <KRRKRE or 





bd 


Fig. 1 sbows a section of an ordinary frst order 
dioptric apparatus. Itconsists of three parts, viz., central 
belt, top prism, and bottom we It is perhaps hardly 
necessary for me to mention that the beam or ray of light 
passing through the centre of the apparatus from the focal 
point is not refracted in any way, but all the rays which 
fall upon the apparatus either under or over the centre are 
refracted and transmitted in parallel lines to the horizon ; 
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the appearance to an observer comparatively close is that 
of a pillar of light extending the entire height of the appa- 
ratus. The top and bottom prisms were designed to utilise 
the upward and downward light not by refracting it, as in 
the central belt, but by first refracting and then totally 
reflecting it in the same plane as that in which the ray is 
transmitted by the refractor; the effect is to extend vertically 
the column of light. The manner in which the rays of 
light are refracted and reflected is shown by the diagrams. 
You will observe in Fig. 5 that the gas burner: have 
to a greater extent than the oil lamp what are termed tails 
of light, reaching up into the overhanging fine, and these 
tails are of course ex-focal, and a considerable amount of 
their light is directed towards the sea, and thus illuminates 
it at the base of the lighthouse. The effect of the upper 
prisms is to throw the light from these tails upwards 
towards the sky. If it be useful to throw down light so as 
to illuminate the sea at the base of the lighthouse, it is, I 
venture to say, notwithstanding the opinion of some 
opticians, still more useful to direct light towards the sky 
in order to illuminate the upper air and make visible the 
mists and fogs, more or less dense, which frequently hang 
over the headlands and islands upon which our lighthouses 
are built. The effect of the top and bottom prisms is, 
however, feeble compared with that of the central belt, 
and for this reason, as I will bave to mention presently, I 
prefer to discard their use altogether for great sea lights in 
which gas is used. In looking at these diagrams it may be 
well for me to remind you that the light represented by the 
lines shown in them is not of the nature of ordinary diffused 
light, such as proceeds from naked flames which follows the 
law of diminution according to the square of the distance, 
but is directed light and follows a definite path with bnt 
little diffusion, and this applies as much to the light 
which is called focal as to that which is called ex-focal. 

Now as to the effect of the fog powers of the gaslight, 
Fig. 5 shows that as the gas flames are enlarged in 
diameter there is ex-focal light from that increased diameter, 
and still more from the greater heights of the flame, but it 
must be evident that there is very great increased intensity 
in the focal light due to the increased depth of the flame 
Sarely it onght to be plain to every one that there must be 
a great deal more strictly focal light given by the 108 
jet burner, 2903 candles, than by the 4 in. oil lamp, 328 
candles. 

The advantages I have pointed out as possessed by large 
gas flames over flames of the ordinary focal size are equally 
to be found in revolving lights and flashing lights, as in 
fixed lights. I do not, however, propose to occupy your 
time in considering that branch of the subject further 
than to say that these large flames are applicable to the 
dioptric apparatus’ of first-order lights of any kind, and 
indeed to any order of dioptric apparatus down to the sixth 
or smallest. 

Useful as are the results of ex-focal light in the cases of 
which we have been speaking, its advantages are still more 
manifest in the use of what are termed biform, triform, 
and quadriform lights. You will see that in this form of 
light I discard the upper and lower prisms as of compa- 
ratively little value, and only use central refracting belts 
or annular lenses. The lights are placed over each other, 
as I had the pleasnre of explaining in my paper on Galley 
Head, and they are so arranged that the whole of the pro- 
ducts of the combustion of the lower lights is carried away 
from the upper lights in the manner shown in Fig. 4. 

The upper flames are supplied at a comparatively high 
pressure with pore air highly heated, and thus are main- 
tained in better and more economical combustion than if 
fed at ordinary pressure with cold air. These three lights 
at a little distance blend and make one great light. It 
must be obvious from Figs. 2 and 3 that the ex-focal light 





| Far beyond all theoretical proof by aid of diagrams 
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lights used in them. I have received letters from sea 
captains and others who testify to the superiority of the 
gas system, and who positively make the statement which 
I venture to think is of the utmost significance, deeply con- 
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have been able in thick weather to ascertain the position 
of lighthouses by means of this ex-focal light when, by 
reason of fog, their ordinary light has been absolutely 
invisible. I will read one or two extracts, they are sailor- 
like and brief : 

Captain Beaumont says: I think it only right to acquaint 
you that I have had the greatest satisfaction with your fog 
gaslight at Howth Baily Lighthouse. I command one of 
the London and North-Western steamers between Holy- 
head and Dublin, and in foggy weather, when the fog has 
been so dense as to obscure every light, and nothing has 
been visible half a ship’s length off, I have observed the 


like a glow upon the mist something similar to the rising 
of the moon in cloudy weather, and have thus known my 
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as well as the focal light from the triform apparatus is 

much more powerful than in the case of single lights. 

You will see that the rays from the middle burner pass 

beyond theirown lens to the upper and lower lenses, and 

are by them directed upwards and downwards, illuminating 

in their passage any mists they may encounter, and not | 
only is it from the middle burner that this takes place, but 

the top and bottom burners also transmit their light | 
through their own and also through the middle lens, so} 
that besides the direct focal beam of the three combined | 
lenses there is a halo all round them of such large size as | 
to be exceedingly helpful to the mariner in thick weather. | 
At Galley Head there are 32 first-order lenses, arranged in 

four tiers, eight in each tier, and one of the 68 size gas 

burners is placed in the common focus of each tier of lenses ; | 
thus there are four burners placed over each other. As the 

lenses touch each other the lights blend at a distance of a| 
few yards, and form a great pillar of light about 13 ft. high | 
by 3 ft. wide, the illuminating power of wh ch is calculated 

to be about one million sperm candles. Only one-fourth of 

this great light is applied in clear weather, the other three 

portions being reserved for application as the weather 

thickens. This light is the largest in the world, and sine> 

its completion the Commissioners of Irish Lights have | 
received from the commanders of the great ocean steamers | 
which pass Galley Head the most satisfactory testimouals 

as to its power and distinctiveness, and it must be borne in 

mind that this is largely caused by the ex-focal light of the 

68 jet burners intensifying the focal beam of each lens, and 

also causing that luminons!halo the advantage of which 

sailors appear highly to appreciate. 


position, althongh the light of the lighthouse itself was 
perfectly invisible. This has happened several times, and 
I think that in establishing this gaslight, which thus makes 
itself seen in dense fog, you have done a great service to 
navigation, for which every sailor should thank you. 

Captain Aitken, of the s.s. Shamrock, of Glasgow, says : 
Yon have asked me my opinionas to the fog-penetrating 
quality of the lights of Howth Baily and Rockabill, and I 
have no hesitation whatever in saying that I consider them 
both most valuable lighthouses. The light which they 
throw down upon the sea, and throw up into the sky in fogs, 
is of great service to us in passing, for it shows us where 
the lighthouse is when the weather is so thick that we 
could otherwise see nothing. I have frequently been 
unable to see these lighthouses by reason of the fog, and 
yet have been enabled to tell where they stand by means of 
the loom of the lights on the atmosphere. 

Captain Walker, s.s. Magnet, says: In reply to your 
inquiry, I beg to say that when I have not been able to see 
the Baily light on foggy nights, I have yet accurately 
known its position by reason of the halo which appears to 
pervade the atmosphere surrounding it when its fog powers 
were displayed. 

Cuptain Dunn, s.s. Countess of Dublin, says: I have 
made careful observations of the Baily light for some years 
back, and I can state that in thick weather I have been 
able to ascertain its position by means of the glow which 
I have observed above it when I could see no light except 
this glow. I understand that this means of showing a great 
light to illuminate fog is peenliar to the gas burner used at 
the Baily, and I can only say that I consider it a very great 
advantage, and an improvement on the ordinary lighthouse 
lights. 


| 
explanations, or arguments in a matter of practical import- your inquiry respecting Howth Baily and Rockabill lights 
ance like this, is the testimony of sailors and other qualified | in foggy or misty weather, I have often seen the illumina- 
persons who have had the opportunity of observing the | tion of the lights when I could not see the light itself through 
gaslight in lighthouses and comparing it with the ordinary | the fog. 


cerning us all, but especially the maritime public, that they ! 





ass cauous 
| made an Official inspection of Galley Head Lighthouse, at 
which one of my quadriform lights is used. Referring to 
the 68-jet gas burner, Dr. Tyndall said in his report : ‘‘ We 
steamed out until the 68-jet flashing —_— dipped beneath 


effect of the light of the Baily Lighthonse upon the sky | 


Captain Brodie, s.s. Caledonian, says: In answer to 


Captain Triphook, J.P., late commander of the Ulster 
Royal Mail packet, says: In reply to your inquiry, [ beg 
to state that in my opinion the property possessed by the 
Howth Baily Lighthouse of throwing beams of light sky. 
wards in foggy weather as well as downwards towards the 
sea is very beneficial to mariners. I have been able to 
ascertain the bearing of the Baily Lighthouse by tis 
illumination of the fog when I could not see the ordinary 
light of the lighthouse. 

| Captain Slaughter, R.N., commanding the Royal Mail 
steamer Munster, says: In reply to your question I cheer- 
fully give my testimony to the importance of the Howth 

Baily light in foggy weather. The effect of the light upon 
the fog and mist is very remarkable, enabling us to know 
the position of the lighthouse, even when its direct beam is 
quite obscured. 

Captain A. K. Galwey, commanding the Irish Lights 

steamer Princess Alexandra, says; Having been directed 
by the Board to report as to the effect of the ‘‘ flashing 
| triform light,’’ which has been exhibited at Howth Buily 
for some months back, in comparison with the ordinary 
| light of the lighthouse there, I beg to say that on two 
| occasions, when the weather was very thick, I could not 
| see the ordinary light, while the triform shone out quite 
distinctly. This, of course, shows the practical superiority 
of the ‘‘ triform light ’’ in thick weather ; but what struck 
| me most forcibly was the effect upon the fog of the 
flashing light, It appeared, if | may so describe it, to 
pulsate and illuminate the fog with a luminous halo. On 
one occasion I could not have discerned the light at all if it 
had not been for its effect in suddenly illuminating the 
|atmosphere. I may say, in conclusion, that I have fre- 
| quently observed the same phenomenon with our other 
| flashing gaslights, especially at Rockabill, and have called 
| upon others who were with me at the time to corroborate 
| my observations, viz., that while the light itself was not 
discernable, its ‘‘luminous halo” clearly indicated its 
position. This I regard as a most important peculiarity of 
the gaslight, and, in fact, its greatest advantage. 
Dr. Tyndall, as scientific adviser to the Board of Trade, 
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the horizon. In the cloudy air above the lighthouse every 
pulse of the flame was distinctly visible after the direct 
beam had disappeared. I cannot but think these atmo- 
spheric thrills will prove of great importance to the mariner, 
even in atmospheres thick enough to render the light itself 
invisible.’’ Dr. Tyndall quoted the experience of Sir Wil- 
liam Thomson, who, in recording the result of a comparison 
between the triform and the ordinary light at Howth Baily, 
said: ‘‘ The triform light exhibited from the lower position, 
in the neighbourhood of the chief tower, was strikingly 
superior even to the great fog power of 108 burners exhi- 
bited on the chief tower, so much so that a heavy thunder- 
storm, which happily chanced to pass during our experi- 
ments between the Salthill Hotel and the lighthouse, 
completely eclipsed the light of the chief tower, while the 
| triform still shone conspicuously through it.” Dr. Tyndall 
proceeds: “To the foregoing strong testimonial I would 
| venture to add those of Mr. Gray, secretary to the Marine 
Department, Board of Trade, and of Mr. Hamilton, 
Accountant -General of the Navy, whose observations are 
| specially important because they refer to the performance 
| of the light in foggy weather.” Under date of August 30, 
| 1878, Mr. Gray writes as follows: ‘‘On that occasion we 
| made a special visit and the night was very favourable for 
| a test, that is to say, it was sufficiently thick to render the 
ordinary light invisible from the place where we were 
| stationed, and I can from my own observation, which was 
carefully and patiently made, assert with entire confidence 
| that as one light after another was added, the illuminating 
| power was materially, and visibly, and markedly increased, 
| and that, the ordinary light still being invisible, the quad- 
— not only illuminated the fog, but actually became 
visible.” 
The testimony of Mr. Hamiiton, given on the same date, 
|is to the same effect: ‘‘ The night I saw the quadriform 
| light tried against the ordinary light at Howth Baily was 
|@ very foggy one, and I distinctly remember how the 
| power of the light to penetrate the fog was increased as 
| the burners in each tier were lighted. I remember alro 
| that while the fog at times entirely obscured the ordinary 
| light, the quadriform was distinctly visible.’’ 
Dr. Tyndall concludes: ‘‘ No words of mine could add 
any force to the concensus of evidence here brought for- 
ward. And when we remember the calamities which have 
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occurred even in the neighbourhood of lighthouses through 
inability to see the light, itentirely behoves us not to throw 
away the chance of mitigating such calamities by the 
employment of a light capable of behaving in thick weather 
in the manner described by Sir William Thomson, Mr. 
Gray, and Mr. Hamilton.” 

The important testimony here adduced appears to me 
triumphantly to prove the usefulness of ex-focal light. 

In what we have been discussing we have been dealing 
solely with the optical apparatus now used in lighthouses, 
in the form in which they were left by Fresnel, and inas- 
much as they are convenient in form, it is perhaps well 
that they should be utilised as they are in statu quo, and 
thus save expense. But if it were deaired to make use of 
the great power, say of this large gas burner, 108-jet size, 
focally, then by making for it a lens of adequate size, a 
light of eS eee power than any yet displayed 
at a lighthouse would be obtained, and the effect would be 
very magnificent. This light would not require a lantern 
much larger than that generally used, and if the lenses 
were in biform, an amount of ex-focal light to a most use- 
ful extent would result. Perhaps the Board of Trade would 
be willing, in view of the danger of fogs, to expend in the 
development of the gas system a moderate sum for the con- 
struction of such a lens at some important station. The 
cost would not be much, probably not a fraction of the 
sums which they have spent upon the electric lights at 
South Foreland, Sontee, and the Lizard, and thus give full 
scope to the development of the gas system. 

**T trust that the time may come when lighthouse autho- 
rities, laying aside all prejudice and looking solely to the 
public welfare, may give more weight to the practical evi- 
dence of seamen than to any mere theoretical propositions. 
They will then, I feel sure, come to recognise the impor- 
tance to the maritime community of using the great volume 
as well as the great intensity which gas flames can provide 
for their light. But meanwhile, I hope I have convinced 
this section of the British Association that even when 
applied to the great ordinary dioptric apparatus of first 
order lights, large gas burners are of much value, and that 
no small part of that value is in the ex-focal light which 
they produce.” 

Since writing this paper I met with an exceedingly 
interesting extract from the writings of one of the early 
presidents of this Association, a man whose authority upon 
optics, and especially lighthouse optics, must have great 
weight with us all; even Mr. Donglass, I do not think, 
will venture to question it. I refer to the illustrious Sir 
David Brewster. Ina psper which he read to the Royal 
Society of Edinburgh in 1827, entitled ‘‘ An Account of a 
New System of Illumination for Lighthouses,’’ I find this 
paragraph on the subject of ex-focal light. 

**In the present system of illumination, no provision 
whatever has been made for the occasional exhibition of 
intense lights, when the atmosphere is so hazy and foggy as 
to absorb entirely, at moderate distances, all the rays 
which proceed from the reflectors .... But by the 
introduction of lenses we can adopt various methods of 
obtaining ten times the light in hazy weather. . . In place 
of having only one large lamp in the focus of the lens we 
may surround it with five or siz of the same size _ All of 
them but one will be out of the focus, and they will there- 
fore form slightly diverging and slightly converging 
columns of light ; but as the distance through which they 
are required to penetrate is necessarily small they will all 
add powerfully to the intensity of the main beam, and 
cause it to penetrate through a considerable tract of hazy 
atmosphere. If gas were used we might, on such occasions, 
employ a burner 10 in. in diameter, and having many 
‘ concentric frames.’’’ This is what has been done almost 
to the letter, and to me who have for so long urged the 
importance of large ex-focal flames, it is exceedingly 
gratifying to find that views similar to mine were advocated 
so many years ago by so competent an authority as Sir 
David Brewster, and from the remarks in his paper it 
would appear that he met with obstruction in the attempt 
to carry out his designs remarkably similar to that which 
I have experienced. 


GASHOLDER AT THE SOUTH METRO- 
POLITAN GAS WORKS. 

IN our number of the 18th ult. (vide page 504 ante) we 
gave some illustrations of details of the enormous gasholder 
which has lately been completed at the South Metropolitan 
Gas Works, from the design of Mr. George Livesey, the 
engineer to the company. We intend shortly to publish 
further details of this gasholder, but meanwhile we give on 
page 628 of the present issue engravings of the concrete 
tank in which the gasholder is placed. This tank is from 
its exceptional size a work of great interest. We are 
indebted for the following particulars of this tank to our 
contemporary The Journal of Gaslighting: 

‘* In the original design for this tank the wall was shown 
to be 5 ft. Gin. thick at the bottom, gradually tapering to 
3 ft. thick at the top, thus necessitating the filling in of the 
space between the back of the wall and the face of the 
excavation, from the bottom to the top, with the fine sand. 
As it is impossible to make this backing as solid as the 
original undisturbed soil, it is advisable to have as little of 
it as possible, particularly in the case of a rendered tank, 
where the full pressure of the water is exerted upon the 
wall itself. The excavation of a tank is of necessity wider 
at the top, owing to the system of timbering with 9 in. 
deals, each successive frame of the deals or runners —_—. 
placed within that next above it, the face of the secon 
tier being Sin. in front of the first, and so on. The 
excavation of the ring, therefore, consists of a series of 
steps, Sin. wide, at intervals of 12 ft. or 14ft., according 
to the length of the runners, and as the wall is reduced in 
thickness as it rises, whilst the trench becomes wider, the 
amount of backing increases as the work approaches the 
ground line. 








‘The soil for about 20ft. above the chalk consists of 
fine sand, which will stand vertical if the water is all 
drained out of it, but becomes running sand if the excava- 
tion is attempted whilst it remains saturated with water, 
which is its normal condition. Fortunately the contractors 
provided ample pumping power to thoroughly drain the 
ground in advance of their excavation; and, as a conse- 
quence, the sand stood firm at the back of the runners. 
Resting upon this fine sandis a thick bed of sharp sand 
and gravel, which was used for the concrete. This would 
not stand at all without support from the runners. Then 
came some loamy stuff; and on that the surface market- 
garden mould. Seeing that the lowermost bed of sand 
offered such a solid support to the concrete, it was thought 
advisable to dispense altogether with the artificial backing 
where the sand existed, and to fill in the concrete solidl 
against it. Hence the projections at the back of the wall, 
which. if unexplained, would appear so strange, there being 
two inverted sets-off, each 8in. in. depth, as shown in 
Fig. 1, page 628. The wall thus thickens in an upward 
direction to the top of the fine greensand, instead of dimi- 
nishing in thickness as at first intended. 

‘* The original thickness at the bottom was to be 5 ft. 6in., 
and the diameter of the tank 216 ft., for a 212 ft. gas- 
holder. But it was found that, with the sand so firm, and 
by building close up to it, it would be safe to reduce the 
thickness at the bottom to 4 ft. 6 in., thus increasing the 
diameter of the tank to 218 ft., and the gasholder to 214 ft. 
The depth has also been increased 6 in., thus making the 
total depth 55 ft. 6in., of which the rest-blocks, 72 in 
number, made entirely of concrete, take up 18 in., giving a 
total working depth of 54 ft. 

“The sharp sand and gravel will not stand at a less 
angle than 1 to 1, which, in the original drawing, is the 
angle shown for the whole of the cone; but finding the 
greensand so firm, it was thought possible to reduce 
the amount of excavation, and the angle was accordingly 
altered to 6 in. to 1 ft. for the lower part of the cone, thus 
effecting a double saving—viz., the cost of excavation and 
the trouble of disposing of the excavated material. The 
benching half way up the cone was consequently increased 
from a width of 4 ft. to that shown in Fig.1 The gravel 
and sand above this line was valuable, and as much of it 
as possible was taken out. 

“ Fortunately the relations of the company with the 
contractors were such that these considerable alterations 
could be made without any fear upon either side of a 
possible disagreement. Everything throughout the work 
went on smoothly and satisfactorily, and although, 
owing to the excessive rain, the amount of water in the 
ground was greater than was expected, the pumps were 
at all times fully masters of it. There were duplicate 
sets of pumps, three in a set, one set being 15 in. and the 
other 18 in. diameter; one set was kept in readiness to 
work if the other broke down, in pumping for weeks 
together 1500 gallons a minute. 

** Having shown the manner in which the new concrete 
gasholder tank at these works has been constructed, we 
proceed to describe the particularly light framing designed 
to support the crown of the holder when empty. This 
timber framing, as fixed in the gasholder tank, and of 
which illustrations are given in Figs. 6,7, and 8 on page 628, 
consists of round poles, the longer ones being 9 in. to 10 in. 
in diameter at the butt; and the others 5in. to 6 in. in 
diameter, the latter supporting the radially-arranged 
framing of 3in. deals. Square timber uprights were at 
first thought of, but on consideration the question arose, 
‘Why pay for squaring the timber and weakening it at the 
same time? Why not use itin its naturalform?’ To this 
question there could be but one answer, and round poles 
were chosen. 

‘The number of uprights has been greatly reduced by 
the use of side or raking struts, which spring from the 
main uprights at about the middle of their height. These 
struts not only take the place of additional uprights, but 
they stiffen those from which they spring. The main 
uprights rest on a small pier of concrete, in which two 
holding-down bolts are fixed, and to these the bases of the 
three uprights are secured, thus preventing the possibility 
of floating. 

“This framing is very much lighter than that fixed in 

the last gasholder constructed, on which the uprights were 
more numerous and of greater substance, consisting 
entirely of ‘ die square’ timber. The radial framing was 
also much stronger and heavier, being formed with 11 in. 
by 4in. timber, whereas in the present case simple deals 
9in. by 3in. are used, and being cut to the curve of the 
crown, are reduced at the ends of each deal to 7}in. by 
3in. There are at four points in the circle a couple of dia- 
gonal braces, formed of plain poles, to prevent any lateral 
motion. At the top of the uprights is alight cast-iron 
shoe which receives the deals, and to which they are 
secured. 
** It was thonght when this framing was first laid out on 
paper, that it would be very light, but now that it is erected 
it is found to be excessively strong. If if had now to be 
designed it would be made much lighter, and the radials 
would not be put so close together. ‘They would be formed 
of 7 in. by 2} in. battens, and the number of main uprights 
would be reduced from 24 sets to 18. 

** As the benching on which the main uprights rest is 
not at one uniform level, having been made to follow the 
line of the fine sand, the small concrete piers also vary in 
height, in order to make the sets of main uprights uniform 
in length and position.”’ 





NOTES FROM SOUTH YORKSHIRE, 


SHEFFIELD, Wednesday. 
The Electric Light at Barnsley.—The intention on the 
part of Messrs. Hammond and Co. to run the electric light 
an entire night proved a great success. The lamps were 
lighted at a quarter to four on Friday afternoon, and were 





kept burning without intermission and with unabated 

brilliancy until past seven on Saturday morning. The 

- company have already discontinued lighting their new 
amps with the five and thirteen burners, and during the 

= week only one burner in most of the lamps has been 
urning. 

Proposed Alteration in Colliers’ Wages.—An adjourned 
meeting of the Derbyshire Miners’ Association was held at 
Chesterfield on Saturday with reference to a proposed 
demand for an increase of wages. The proceedings of the 
recent Birmingham Conference were explained and 
approved, and the meeting decided to take no further steps 
until an interview had taken place between the representa- 
tives of the mining associations of the country and the 
representatives of the coalowners. Though an increase of 
wages will probably be asked for ere long, there is 
therefore no immediate prospect of a strike. 


Extension of the Hull and Barnsley Railway.—At 
the weekly meeting of the Huddersfield Chamber of Com- 
merce it was stated that during the past week a deputation 
from the Huddersfield Town Council, and another from 
the Halifax Town Council and Chamber of Commerce, 
had waited upon the Hull, Barnsley, and West Riding 
Railway directors, ths result of which was that the new 
company had lodged a Bill in Parliament for a new line of 
railway which would not only give a direct communication 
with Hull, but also connexion with the Great Northern 
and Midland Railways. The Huddersfield Chamber 
pledged itself to give every assistance in its power towards 
the proposed extension. 


Duke of Norfolk’s Improvements.—A new and very 
handsome pile of buildings—erected by the Duke of Nor- 
folk, at a cost of 55,000/.—for the purposes of a new Corn 
Exchange at Sheffield, has just been opened without cere- 
=. “ architects were Messrs. Hadfield and Son, of 

effield. 


The Projected Skipton and Kettlewell Railway.—Tho 
Skipton Local Board has decided that there is no objection 
to the plans of this line as proposed, and has decided to 
promote the carrying of them ont. 


Midland Railway Extensions in the Featherstone 
District.—The Midland Railway Company is proposing to 
lay a line for minerals only, and to construct it so as to 
embrace the whole of the collieries from Oakenshaw 
Junction to the Featherstone main pits, including those at 
Sharlston and Whitwood, opening up new facilities for 
traffic with Leeds and Hull. If carried out this extension 
will greatly improve the mineral traffic in this portion of 
the district. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a fair 
good attendance on ’Change at Middlesbrough, but com- 
paratively little business was done. The market was 
rather easier and although makers adhered to their prices 
based on No. 3 Cleveland pig selling at 43s. per ton, mer- 
chants disposed of this quantity at 423. 9d. per ton. 
Messrs. Connal and Co., the warrant storekeepers here, 
had a stock of 175,931 tons, which is an increase of 604 
tons on the week. In Glasgow, Messrs. Connal hold 626,508 
tons. It is generally believed that next year will be cha- 
racterised by steady fair trade. 


_ The Finished Iron Trade.—In all the branches of this 
industry there is continued activity. Prices are fully main- 
tained and plenty of orders are in the market. 


Restarting Iron Works at Middlesbrough.—On Monday 
night the Imperial Iron Works, South Bank, Middlesbrough, 
after having been closed for about six months, were re- 
started by the new local company, who recently acquired 
them. Mrs. Hornsby, the wife of one of the partners, rolled 
the first ball and a select company drank success to the 
works. The company have orders in hand which will 
occupy the works for the next few months. 


Selling Pig Iron by Auction.—Messrs. B. Samuelson 
and Co., of the Newport Iron Works, Middlesbrough, one 
of the largest pig iron making firms in Cleveland, have 
intimated that early next year they will sell their pig iron 
by auction each fortnight or month as may be found most 
convenient. Hitherto, the mode of buying pig iron has 
been for purchasers to follow the market price of pi 
as fixed at the Middlesbrough Exchange each Tuesday P| 
pay cash each Monday. One of the effects of the proposed 
change will be to bring consumers and producers into 
closer contact, and, therefore, to very materially interfere 
with the important part which middlemen and brokers 
have hitherto played in the iron trade. The experiment 
of Messrs. Samuelson and Co. will be watched with the 
og interest by everybody connected with the iron 
rade. 


The Cleveland Miners and the Sliding Scale.—The 
miners and the mineowners have had a meeting with 
regard to a proposed new sliding scale but have not come 
to an agreement. The Miners’ Council have since discussed 
the question, and the miners are considering the matter in 
their lodges. On Friday an adjourned meeting of mine- 
owners and miners’ representatives will be held at Middles- 
brough, when it is expected that some definite arrangement 
will arrived at, and that a scale will be drawn up with- 
out any stoppage of work. 

Proposed New Shipyard at Middlesbrough.—A small 
shipyard is about to be opened at Middlesbrough for the 
purpose of building steam launches and trawlers. The site 
of the yard will be near the dock, and Mr. Anthony Harris 
will take part in its management, : 

The Coal and Coke Trades.—There is a steady demand 
for all kinds of fuel, and prices are satisfactory. 
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PUBLIC WORKS LOANS TO HARBOURS. 


Ir is somewhat difficult to determine what was the 
conclusion come to by the Committee of 1875 as to 
the operation ofthe Harbours and Passing Tolls 
Act. As has already been stated, they amalgamated 
the two Bills before them, and in its finally adjusted 
form reported it to the House, without comment ; 
so it is only from the tenor of the Act itself that we 
can learn anything of their ideas. Besides its merely 
formal and financial clauses it gives powers to the 
Commissioners to grant loans at 5 per cent., repay- 
able in twenty years, for the construction of certain 





works named in a schedule. Amongst these works 
are mentioned ‘‘ docks,” and we notice that a dis- 
cussion took place in which one member voted for 
the deletion of the word and six in favour of its 
retention, so that we may aseume the majority of 
the Committee were of opinion that a literal con- 
struction should be put upon the question of harbour 
loans, and that while they did not wish to interfere 
with the discretion of the Loan Board with regard 
to the Act of 1861, they desired to remove their 
scruples by giving them power to assist commercial 
undertakings under the new Act. 

It may be remarked here, by the way, that the 
evident intention of the Committee does not seem 
to have been realised ; only one small loan appears 
to have been granted for harbour purposes under 
the Act of 1875, so that in this respect it may be 
looked on as virtually a dead letter. The high rate 
of interest and short period allowed for repayment 
are probably prohibitory. 

The one member who voted against the word 
‘‘docks” being included in the schedule was Mr. 
Fawcett, the present Postmaster-General. Through- 
out the whole inquiry Mr. Fawcett seems to have 
been, not merely adverse to any extension of the 
principle of public loans to harbours, but also to the 
whole system introduced by the Act of 1861. He 
appears to have thought that Government assistance 
to harbours was a species of interference with the 
freedom of trade, and that it would be much better to 
leave harbours, or at any rate those of them deriving 
any revenue from trade, to obtain the money for 
improvements in the ordinary way in the open 
market. We say this is the opinion we are obliged 
to form from the evidence before us, but of course in 
the absence of any direct expression of the right 
honourable gentleman’s views, we do not profess to 
be certain on the matter. As the same views how- 
ever appear to be at the bottom of the restrictive 
policy of the Loans Commissioners, we propose to 
consider their soundness, 

Of course at the outset we have at hand the state- 
ment on the other side made more than once and 
never contradicted, that the Act of 1861 was passed 
at a time when great pressure was put on the 
Government to build one or more harbours of 
refuge on the east coast, and thatif assistance to 
existing harbours had not been given, there can be no 
doubt a much greater call would have been made 
upon the national funds, andin such a formas would 
have entailed an actual and permanent loss to the 
exchequer. While, however, this is a perfectly good 
reason for the existence of the 1861 Act, and entirely 
supports the interpretation put upon it by the 
Board of Trade, we admit at once that it is no valid 
answer to the position we assume to be occupied by 
Mr. Fawcett and the Loan Board, viz., that Parlia- 
ment was wrong in passing the Harbours Act; and 
besides it is now twenty years since it was passed, 
there is no pressure of consequence being exercised 
at present with regard to harbours of refuge, and 
it may be right that the question should be recon- 
sidered on its merits. 

We can quite imagine that at one time it might 
have been possible for a rigid political economist to 
argue that State aid in any form isa mistake, and 
there is of course no doubt that loans granted at a 
low rate of interest are a modified form of State aid ; 
that it is not the duty or business of a Government 
to devote public funds to any particular locality, 
even though it does not lose by the transaction, 
But is this not contrary to true political economy ? 
Is it not the case that the tendency of Government 
loans tender to lower the rate of interest, and so 
diminish the cost of production? Surely (so long 
as there is no loss by the transaction) a reduction of 
the market rate of interest is a gain to the country 
at large. But indeed it is hardly worth while pursuing 
the argument in this direction ; politicians of every 
school have become so mixed up in legislation 
involving State aid to some particular object that it 
is doubtful whether any such rigid economist as we 
have suggested now exists. State aid—in the same 
form as itis given or ought to be given to harbours 
—is now granted for water and sanitary works, 
markets, schools, and many minor objects, It is 
now, and can only be a question of degree where 
the line is to be drawn. Water works may be 
regarded as an absolute necessity, though even that 
is open to argument, but who would say that of 
sewerage works? Even admitting that our present 
system of draining towns is not a gigantic mistake, 
can any one maintain that sewerage works are more 
conducive to saving life than a harbour of refuge ? 
Surely it must be admitted that a haven of shelter is 





as important to the mariner who spends his life at 
sea, and derives very often no benefit whatever from 
drainage works, as the latter may be to the dweller in 
towns who finds Government ready to aid him in 
nearly all his public wants. We have little hesitation 
in saying, though it is a statement impossible to 
prove, that pound for pound the money granted to 
harbours has saved far more lives than that applied 
to sanitary purposes; but the present day is one of 
sanitary craze, andin our laudable anxiety to purify 
our towns we are apt to under-estimate other 
important directions in which the death-rate might 
be lowered. Once grant that State aid to save lives at 
sea is as necessary as to save them on land, and our 
case becomes comparatively simple. The objection as 
to assisting trading interests is only superficial and 
involves no real difficulty. As was recognised in 
1861 there are only two courses, we must either 
give money to harbours of refuge pure and simple, 
or to lend ports which combine shelter with trade, 
Every State grant or loan involves assistance to 
trade in some degree. A cheap water supply 
obtained by Government loan enables a manu- 
facturer to reduce his expenses, and in some trades 
the money saved in this way may become an 
important item. No doubt the trading interests in 
the case of some harbours would receive much larger 
profits out of a State loan than could be the case 
under a sanitary loan, but it is again only a question 
of degree. We are not contending for Government 
assistance to all harbours, and it is admittedly a 
matter of impossibility to say where the line should 
be drawn, but there can be no doubt that the limit 
as as present laid down by the Loan Commissioners 
is utterly erroneous and absurd. 

No one will succeed in making a refuge harbour 
a paying concern, indeed they ought to be free, or 
as nearly so as possible, and restricting loans to 
ports giving sheiter without facilities for trade, 
simply means either granting loans on bad security 
or granting no loansatall. But although nominally 
this has been the principle of the Public Works 
Loan Commissioners since 1865, their practice 
demonstrates that they recognise, as we do, the 
absurdity of their position. Every loan they have 
granted has been an assistance to trade, except 
those few in which the works have been failures. 
We recognise that in the disposal of public money 
a great amount of discretion is necessary, but we 
deny that the Loan Board have shown it ; they have 
had twenty years’ trial of the Act of 1861, and we 
do not believe there would be forthcoming half a 
dozen ports, even amongst those which have made 
successful applications, which would stand up for 
the continuance of the existing system. The Loan 
Commissioners have been erratic and illogical in 
their proceedings, and have laid themselves open 
to suspicion of favouritism and of yielding to pres- 
sure from influential quarters. We should like, for 
instance, to have an explanation of the fact that 
after refusing loans for works of a commercial 
character they grant a loan to make a dock on the 
Tweed, a mile or more from the sea. Mr. Hubbard 
stated that in 1865 they had limited their loans to 
refuge harbours, but the Berwick grant was made 
after 1872. The Loan Board never should have 
occupied the position they hold with regard to 
harbours; if they have not thepower of adjudicating 
on sanitary loans except as regards security, why 
should harbours be on a different footing? It 
would have been better had the matter originally 
been vested in the Board of Trade, but at this date 
a still greater improvement could be made by 
forming a separate harbour authority on the lines 
of the Local Government Board. 

Members of the Committee of 1875 laid great 
stress on the advantages of vesting the disposal of 
the public funds in the hands of a body, such as the 
Loan Commissioners, not liable to popular pressure, 
and it was on this ground, we presume, that the 
powers of appeal to the Treasury were restricted 
in the 1875 Act. With this view we entirely agree, 
and our reason for taking the adjudication of har- 
bour loans out of the hands of the Loan Board to 
grant them to the authority we suggest, is that it 
would be a step further in the same direction. No 
impartial person will deny, for instance, that a body 
constituted as is the Loan Commission, must be far 
more open to external and personal pressure than is 
the Board of Trade or the Local Government Board. 
Besides, however, the liability of the Loan Com- 
missioners themselves to be subjected to external 
pressure, there is another important objection to 
their system in connexion with harbour loans. We 
refer to their practice of employing engineers who 
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are in private practice to report on the plans accom- 
panying applications for loans, We do not mean 
even to hint that either of the gentlemen who act 
as advisers to the Loan Board have been on any 
occasion influenced by personal considerations, but 
such accusations have been made, and there can 
be no doubt that it is a wrong principle that a 
judge should also be able to act as counsel. It is 
pretty certain that applicants for a loan feel their 
chance of success may be improved by employing 
one of the gentlemen who will ultimately act as 
referee, and although we are quite satistied that 
neither of them would use his position as a lever to 
eject a weaker man, yet the lever is there and may 
be used. (We wonder, by-the-by, if the recent 
appointment of a consulting engineer to a Harbour 
of Refuge Company, Limited, which has hitherto 
failed in floating its shares, presages an application 
to the Public Works Loan Commissioners for a 
loan). Even supposing that the Commissioners 
never regard applications backed up by their own 
engineers with more favour than others, the case 
might occur, indeed must have occurred, where the 
engineer sent to report was acting as engineer to a 
neighbouring and possibly rival port. 

Engineers in a position like this, having a voice 
in the disposal of public money, should be entirely 
prohibited from private practice, and this should 
and no doubt would be one of the first points to be 
attended to in the formation of a new harbour 
authority. The Boards of Trade and Local Govern- 
ment are examples in this respect which might have 
been copied by the Loan Commissioners with advan- 
tage. 


THE THAMES, AND LONDON SEWAGE. 

AT a recent meeting of the Metropolitan Board 
of Works, an important resolution was arrived at 
which may possibly determine for some time to 
come the disposal of the sewage of London, and 
maintain the Thames in its present condition of 
being the largest common sewer in the world. The 
Works Committee presented a report in which the 
enlargement of the reservoirs at Barking and 
Crossness was recommended. The estimated cost 
is 160,000/7. It was also recommended that the 
engineer of the Board, Sir J. W. Bazalgette, should 
be instructed to proceed with the preparation of 
contract drawings, and that the Finance Committee 
be requested to see that proper provision should 
be made for the necessary funds in the Money 
Bill of the Board to be presented in the parlia- 
mentary session of 1882. 

For thisdecision we have long been fully pre- 
pared. The Board has always shown in its dis- 
cussion and action a pertinacious adherence to the 
main drainage system as it has hitherto stood. 
Despite the serious floods which have long been 
prevalent after rainfall in almost every district of 
the metropolis, causing great loss of property, 
and probably incalculable injury to health through 
the deposition of sewage-matter in the basements 
of warehouses, houses, and other places, only 
temporary expedients have been adopted, whose 
subsequent value, when completed, is extremely 
problematical. In vain have vestry meetings, 
local boards, with riparian owners and occupiers, 
complained of the state of the Thames. That 
river is still destined to remain the common sewer 
of the metropolis, and as we have already remarked 
that condition will most probably long be existent 
as far as present appearances go. 

Every competent authority will admit that the 
improvements which have resulted from the main 
drainage system have been of great advantage to 
London. Perhaps not many of our readers may 
remember the condition of the river-bed some 
thirty years ago, before the embankment between 
Westminster Bridge and Blackfriars was com- 
menced. We have seen the whole bed on the 
northern side of the river a mass of putrefying 
sewage matter, tenanted by millions on millions of 
red worms, which, as they decomposed, produced a 
stench that Was truly horrible, and the water 
covering them at high tide was, by constant stirring 
through the action of the steamboats, so opaque, 
as not to allow light from a lime-light, or the 
electric light of forty Grove’s cells to pass through a 
trough only about half an inch wide. Now we have 
to hunt for even an illustration of such beds 
of deposited abomination, because the deposition of 
this matter is at present effected at Barking and 
Crossness in place of its old habitat. The narrowing 
of the river by the embankments has of course 
increased the scour of the tide, and transferred the 














mud to another place, some eight or ten miles 
distance down the Thames. But what guarantee 
have we that the old deposits may not be renewed 
there, and eventually become as dangerous to 
health, as was the Thames thirty years ago ? 

There are, too, unsanitary elements which 
annually increase in relation to the Thames. The 
first in importance is, of course, the increase of 
population on its banks, to which the attention of 
engineers has been fully directed, and the conside- 
ration of which has led to the present system of 
drainage and the establishment of the outfalls at 
Barking and Crossness. But there is another 
element to which we have frequently called atten- 
tion, but that has yet been little heeded. Between 
London Bridge and Woolwich, but especially Black- 
wall, there is an enormous floating population 
whose personal habits of cleanliness are necessarily 
of the lowest order. The entire refuse of the 
ships, barges, &c., constantly moored between the 
points we have named, contribute enormously to 
the pollution of the river within the metropolitan 
limits. Not only so, such immense masses of wood 
and iron, packed close together, must necessarily 
impede the progress of such refuse down the river 
as the tide falls, and equally prevent the rush of 
fresh water up the river as the tide rises. The 
tiers of shipping, &c., below bridge, in fact, act as 
a dam to the tide in both currents, so that, for all 
practical purposes, there is a body of sewage con- 
stantly oscillating between Woolwich, and, say, 
Westminster Bridge, which has no relation to that 
sent out at Barking and Crossness, but which is 
equally, and perhaps more, dangerous. What can 
be done with this is by no means evident, but it is 
a question of the utmost importance. Connected 
with this must be also remembered the great 
amount of refuse which is constantly let out of 
the docks on each bank of the Thames at the fall 
of the tide. 

We have heard that, within the last two or three 
weeks, the Corporation have undertaken the sam- 
pling of the Thames between Tilbury and Black- 
wall, for the purpose of calling in the aid of 
chemical analysis to decide how far Barking and 
Crossness are amenable for the present condition of 
the river. We trust that they will be more fortu- 
nate in their results than preceding attempts of a 
similar kind have afforded to others. A sampling 
trip in a steam vessel is not by any means an objec- 
tionable occupation, as the members of the Metro- 
politan Board well know. If, however, the same 
sampling were carried out for days in succession ina 
small boat at all times of thetide, and for, say, seventy 
or eighty hours consecutively, although the process 
would be anything but inviting, the results would 
be invaluable. The methods hitherto adopted of 
sampling the Thames remind us very much of a 
person pursuing the study of chemistry in a draw- 
ing room rather than in the laboratory of a working 
analyst. We speak authoritatively when we state 
that, from experience in sampling the water of two 
rivers for seventy-two hours consecutively—one 
stream running through the most fashionable town 
in England, and the other draining the largest 
manufacturing town in the country—the results 
obtained rendered absolutely ridiculous those stated 
in the report of the Royal Rivers Pollution Com- 
mission, who had to deal with the same rivers. Dis- 
coveries would be made that have not hitherto been 
dreamt of, and the field of inquiry would be 
greatly enlarged. Consequently, whilethe conclu- 
sions that must be arrived at would be difficult to 
obtain, their truthfulness would be better guaran- 
teed. 

We feel certain that our readers will acquit us of 
all feeling of prejudice when we express the opi- 
nion that chemical analysis has done more to impede 
the progress of the sewage question towards settle- 
ment, than all the opposition or neglect arising from 
popular or official ignorance. The dictum of Lie- 
big, some thirty years ago, that the sewage value of 
each human being is of great importance, has led 
to the origination and failure of some score of sew- 
age companies, involving a pecuniary loss of mil- 
lions and creating the disgust of capitalists, hence 
stopping the course of private enterprise that might 
be exercised with some reasonable hope of success. 
Even in the immediate importance of cases of death 
by poisoning, it must be remembered that chemical 
analysis has on more than one occasion within 
recent years proved delusive; and we need hardly 
remind our readers of the strong, we might almost 
say acrimonious, discussions that have taken place 
between authorities in respect to water analysis in 





respect to the so-called sewage contamination, the 
presence of albumenoid ammonia, &c. 

Hitherto the determination of the question of 
sewage disposal has been far too much tampered 
with by purely professional views, exercised in 
what may be called the invention of temporary 
expedients, rather than in proposing and adopting 
remedial, and as far as possible final measures. We 
are doing all we can to create almost insuperable 
evils as legacies to our posterity. Around London 
we are burying our dead to the amount of hun- 
dreds of tons annually, in soil that is gradually 
being surrounded by newly erected villages which, 
in less than a generation, will be converted into 
small towns. If we adopt irrigation for the dis- 
posal of sewage we choose parcels of ground in 
close proximity to the places wherein it has been 
produced. In regard to our water supply, with a 
few exceptional and creditable cases, we get it close 
to places that require it without reference to pre- 
sent or future contamination. The object, of 
course, in most cases is to save expense, and this 
sapient plan is aptly illustrated by the old phrase 
of being penny-wise and pound-foclish. When we 
suddenly are aroused from our false dream of 
security we generally attempt, by hasty legisla- 
tion, to remedy errors which a little prudent fore- 
sight might have prevented, and thus we go on, 
socially, sinning and repenting, without evidencing, 
in the majority of cases, a sincere desire of perma- 
nent sanitary amendment. 








EARTH TEMPERATURE. 

To judge from the number of meteorological 
observers who enumerate earth thermometers among 
their instruments, considerable series of observa- 
tions on the temperature of the soil must have 
accumulated during the last quarter of a century. 
It does not appear, however, that these attract 
much attention, even if occasionally they get into 
the first stage of discussion. It is to be hoped that 
an endeavour will soon be made to turn these 
observations to some useful account. In the mean 
time it may be interesting to remind our readers 
of what has lately been done with the earth tempe- 
rature observations made at the Royal Observatory 
and at the Botanic Gardens. “The temperature 
of the ground surface” says Blandford, “ is almost 
entirely dependent on the heat of the sun, and is 
therefore always greater in the daytime than at 
night. It varies as the temperature of the air 
varies, but to a greater degree ; for when the sun 
has been shining upon it for some hours it becomes 
hotter than the air at a foot or two above it, while 
on a clear night it becomes colder than the air. 
But this is true only of the surface. A few inches 
below, the difference of the day and night tempe- 
ratures is very much less; and, in the temperate 
zone, at a depth of from 3ft. to 5 ft., disappears ; 
so that, at this depth the temperature is the same 
day and night, at the same time of the year. The 
difference of the summer and winter temperatures 
affects the ground to a much greater depth, 
but at 80ft. or 90ft., in the temperate zone, 
this also disappears. . . . Below the level at which 
the heat of the ground is no longer affected by 
the difference between summer and winter, the 
warmth increases the deeper we descend into 
the earth.” During the summer months the 
earth receives more heat from solar radiation 
than itself radiates into space. The surplus is 
absorbed by the soil, some of it contributing to 
the heating of the superincumbent air, the rest 
being slowly conducted to the layers of earth imme- 
diately below the surface. During the winter 
months terrestrial radiation exceeds the solar, and 
the earth loses its acquired heat. Considering all 
the circumstances which affect the temperature 
of the ground, there must be included the kind of 
exposure of the surface, the nature of the soil, the 
permeability of the ground by rain and the presence 
of underground springs, the sun’s declination, the 
elevation above the sea, and the amount of cloud 
and sunshine. The temperature of the soil is 
observed at the Royal Botanic Gardens, London, 
three times daily at depths of 3in., 6in., 12 in., 
24in., and 48in. The underground thermometers 
used are considered better than any previously 
made. A series of observations made with unfailing 
regularity, extending over six years, have been 
discussed by G. J. Symons, F.R.S., with some 
interesting results. The mean temperature of the 
air at 4 ft. above the soil, and that of the sur- 
face of the lake, which covers more than an acre of 
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ground, have also been deduced for the same period. 
The lowest mean monthly temperature under the 
various relations to the surface of the earth are, 
for the— 








lat 9a.m.|At3P.m.|At9 p.m. 
deg. deg. deg 
Airat4ft.  ... | 38.9 42.1 | 40.0 
Surface of lake | oa 40.7 40.2 
3 in. below grass 37.3 39.1 37.9 
wae 38.1 | 39.0 | 38.8 
Sa «a 38.1 | 383 | 383 
a 39.5 | 394 | 39.4 
” ” 41.6 41.6 41.6 











These minima mean temperatures occur chiefly in 
February, the exceptions being in January or 
December. At this, the coldest epoch of the year, 
the temperature of the air is about the same as 
that of the lake, but it has a greater diurnal range. 
The surface of the water has very nearly the same 
temperature as the soil at a depth of 3ft. The 
temperature of the soil is lowest at the surface, 
and increases with the depth, though at and below 
1 ft. there is little or no diurnal range. For the 
highest mean monthly temperatures we have the 
following results for the— 





At9a.m. At3p.m At9pm. 





deg. deg. deg. 

Air at 4 ft. above the soil 64.8 71.3 | 62.0 
Surface of lake ; 66.3 70.1 | 68.4 
3 in. below grass 64.9 75.0 | 67.2 
Cw oo 63.4 70.4 | 68.3 
12 ,, 9» 63.6 64.8 | 65.9 
24 ,, ” 62.1 | 62.0 61.9 
48 ,, ” 60.5 60.5 60.5 


These maxima mean temperatures occur in July, 
except those at 2 ft. and 4 ft., which fall in August. 
At this the hottest portion of the year the tempe- 
rature of the air is on the whole slightly below that 
of the water, but it has a greater diurnal range. 
The temperature of the soil is greater than that of 
the air only at the surface ; it decreases with the 
depth, and at 2 ft. the diurnal range ceases. The 
difference between these winter and summer tem- 
peratures are, for the— 











At9am. At3P.m |At9 pm. 








deg. deg. deg. 
Air at 4 ft. above the on 25.9 29.2 22.0 
Surface of lake 2 ee | 26.6 29.4 28.2 
3 in. below grass eo | 27.6 35.9 29.3 
Sw 4 oe pas 25.3 31.4 29 5 
12 ,, elle a toe | oe 
, aan de en . | 22.6 22.6 22.5 
48 ,, 99 : oe «| 18.9 18.9 18.9 
The highest extreme reached during the period 


was 93 deg. at a depth of 3in.; the lowest 26.2 deg. 
at the same depth. At the depth of 12 in., 32 deg. 
was reached at six observations, but no lower tem- 
perature was registered at this depth; deeper, the 
temperatures were all higher. Thus, during these 
six years 1871-6, “there was no frost of sufficient 
intensity to damage water pipes covered by one 
foot of soil.” The earth temperature observations 
made at the Royal Observatory during the years 
1847 to 1873 have been reduced, and the results are 
given in the“ Greenwich Meteorological Reduc- 
tions,” published in 1878. Referred to noon as the 
time of observation the lowest mean monthly 
temperatures of the series are for the— 
deg. 

Air 38.4 in January. 

409 


At 1 in. below soil ... 


»» 38.4in. ,, : al 41.7 in February. 
= - oie eco 44.8 in March. 
os te . a 46.4 in April. 

, 307.2 48.9 in June. 


Simil: arly the highest mean ‘monthly temperatures 
are ; 


deg. 
Inair ... 625 in July. 
At 1in. below soil .. 65.4 
» 38.4in. ,, = 62.5 in "August. 
» 68 ,, 99 59.6 
i 153.6 me 55.8 in September. 
99 DOES 52.2 in November. 


It thus appe ars that whereas the coldest tempera- 
ture of the air is in January, the wave of cold (if 
it may be so called) travels slowly downward and 
does not reach 25 ft. until June, and that whereas 
the hottest temperature of the air is in July, the 
wave of heat travels slowly downward, and does 
not reach 25 ft. until November. 


The mean range 





of temperature during 
following values : 


the year assumes the 


deg. 

In the air eos 24.1 
At lin. below ‘soil... 24.5 
~ eth. 20.8 
= ' = os pas an sas ow. 148 
Se ie wi ae oni «a ee 


ed 


») 307.2 ,, ” si ooo oo ese 5 
Thus at 25 ft. the annual range is very small. At 
that depth the temperature decreases until June, 
then increases until November, whereas the ther- 
mometer bulb, covered by only 1 in. of soil, reaches 
its lowest and highest limits about the same time as 
the thermometer in air, shaded, and 4 ft. above the 
ground. The retardation of cooling and of heat- 
ing is greater the deeper the soil; though the 
yearly range decreases as the depth increases, down 
to the stratum of invariable temperature. The 
non-periodic fluctuations of cold and of heat which 
affect the air are not felt perceptibly beneath the 
surface of the ground. As a guide to drainage 
works the temperature of the ground is of interest 
to engineers and agriculturists. It must have an 
important relation to the physiology of plants. 
Some plants can withstand cold air better than a 
cold damp soil; and, generally, vegetation thrives 
better during an inclement season when the soil is 
dry, and comparatively warm, about the roots. 
Earth thermometers for agricultural purposes need 
not be sunk to depths so great as have been at- 
tempted for scientific experiments ; about 2 ft. or 
3 ft. will be deep enough. The subject is one 
deserving more discussion than it has hitherto 








received. 
RAILWAY PROGRESS IN QUEENS. 
LAND. 
Tue Queensland Minister for Railways has 


recently issued his report for 1880. Under the 
head of construction some interesting facts are 
mentioned. The deviation on the Townsville and 
Charters Towers line is a remarkable instance of 
the bold expedients adopted in modern engineer- 
ing. Mr. Ballard found that the surveyed ascent 
of the line over the range went round five miles to 
achieve a rise of 370 ft. This route would also 
have necessitated considerable cuttings through 
hard rock, and would probably have delayed the 
opening of the railway to Charters Towers by two 
years. Accordingly he determined to try a “steep 
mountain track,” and found a way by which he 
could make the ascent ,in 3§ miles, at a saving in 
money of 30,940/., and avoiding the anticipated 
delay. He has taken some unusually steep grades, 
some as high as 1 in 25. But he points out in his 
report how, by using the proper sort of engines 
and stock, and by taking up part of a very heavy 
train at a time, this “ mountain track incline” can 
be worked. “Our line,” he writes in his! report} to 
the Commissioner for Railways after comparing the 
gradients of several American and some European 
railways, “ will therefore take its rank as possess- 
ing one of the severe ascents of the world ; but 
modern experience has taught us that there is 
nothing in this circumstance to excite apprehension 
of its efficacy or success.” The Minister for Works 
is to be congratulated on having had the courage to 
accept the recommendation of his engineer, which 
will, no doubt, prove successful, and show a way 
of overcoming the difficulties of railway con- 
struction in the mountainous coast districts of 
Queensland. The following passage from the 
report of ‘the same engineer indicates briefly the 
course of reduction in the cost of railway con- 
struction: “During the year considerable im- 
provements and economies in railway construction 
in this division have been introduced. The quan- 
tity of ballast has been reduced from 975 to 523 
yards per mile on all contracts. Steeper gradients 
and sharper curves have been introduced, to be met 
by improved locomotives and a pliable stock. These 
alterations have considerably reduced the amount 
of work and distance upon the Northern Railway, 
and the introduction of curves of four chains radius 
upon the Central Railway has rendered the ascent 
of the Drummond Range practicable at a compara- 
tively moderate expense, although there will still 
inevitably be several miles of very heavy work.” 
From economy in construction to saving in working 
the railways is a natural transition. According to 
the report a reduction has been made in the number 
of trains on the Southern and Western Railway, 
saving no less than 33,389 train miles, and lessening 
the proportionate staff, without impairing the 
efficacy of the train service, Mainly in thismanner 








the expenditure, which in 1879 was 22,761/. for 
3214 miles of line open, had been actually reduced 
to 22,385/. for the service on 3703 miles. The 
earnings in the same year exceeded by about 
13,500/. those for 1879. The result has also been 
partly attained by running mail trains at a fair 
speed, and allowing as much time as possible to the 
others. The first-named change in the manner of 
working, although effecting an actual reduction in 
the cost, apparently increases it when calculated on 
the number of train miles run. The percentage 
which the whole cost of traffic management bore to 
the earnings of the line was 23.11 in 1880, as 
against 25.11 in 1879. 

The comparative statement of revenue shows 
that during the year there was a falling off at the 
larger stations, especially at Dalby, while at the 
stations in agricultural districts the revenue 
increased, although the rates had been lowered. 
On the Central line the earnings from passenger 
traffic had fallen off during the year, but the returns 
from the carriage of wool and goods had largely 
increased. This increase was partly accidental, 
the wool season of 1879 having been late, throwing 
more bales into the returns from 1880; and partly 
permanent, arising from the additions to the sheep 
stock in the country tapped by the line. It has 
also been specially augmented by the transfer from 
loan to revenue account of sums representing the 
amount earned by the carriage of permanent way 
material. It seems to be the custom of the depart- 
ments to do this on all the lines, and allowance 
must always be made for these transfers in estimat- 
ing the actual earnings of Queensland railways 
from public traffic. But in 1880 there was an 
unusual increase in the earnings of the Central 
Railway from this source. The cost of working 
during the year, calculated on all the railway 
lines, was 4s. 3d., and the earnings 7s. 103d. per 
train mile. The total capital expended on the 
Southern and Western Railway, including branches 
and surveys, up to the date of the report, was 
3,778,388/., and the net earnings gave a return of 
2/. 8s. 7d. per cent. per annum on that amount. 
On the Central Railway the amount expended was 
1,329,988/., and the net profit for the year was 
31. 14s. 6d. per cent. per annum. It will be, of 
course, remembered that the excessive cost of the 
older portions of the former railway tells heavily 
against it in a comparison of thiskind. Mr. Herbert 
devotes some space to the question of tariff and 
classification. The latter, he maintains, is based 
on perfectly sound principles, goods being classified 
according to their intrinsic values, their weights, 
and the space they occupy, the ease or difficulty of 
handling, the care they require, or the necessity for 
immediate delivery. The tariff is arranged ona 
sliding scale for distance, and the rates are con- 
trolled by special circumstances. In arranging the 
scale he points out that reductions are made for 
long distances, but that uniform rates have always 
been maintained as far as Toowoomba, because the 
increased haulage in crossing the range caused 
exceptional working expense. He has also arranged 
the tariff to compete with water and dray car- 
riage. Thus, between Brisbane and Ipswich the 
rates are exceptionally low, the River Brisbane 
affording a competing water-way. Between Ips- 
wich and Toowoomba there are two ranges, with 
increased haulage. Between Ipswich, Toowoomba, 
and Warwick exceptional rates were also made to 
compete with a dray road, which is 50 miles shorter 
than therailway between Warwick and Ipswich, and 
20 miles shorter between Toowoomba and Warwick. 
Mr. Herbert argues that the tariff has been adjusted 
on these principles, and supports his position by 
analogies drawn from the custom of shipowners. 
The steam companies trading on the Australian 
coast carry most of their goods at special rates, and 
only adhere to weight and measurement when it 
suits them ; and ocean ships do the same. They 
all regulate their rates by the “known laws of 
supply and demand.” He maintains, in conclusion, 
that the department has gone on the principle of 
obtaining revenue from the persons who are bene- 
fitted by railway conmunication, while providing 
special classes to encourage the development of the 
districts traversed, and the establishment of new 
industries. 








THE FELIX ELECTRICAL 
LOCOMOTIVE. 
In our series of general articles on motive 
power at the recent Exhibition of Electricity at 
Paris, we described the 
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engine shown by M. Boulet, and spoke briefly of 
sOme Gramme dynamo-electric generators of a 
Special type designed for the transmission of 
power, that were driven by the Hermann Lachapelle 
engine. We return to the subject to-day to give 
some additional details, and to refer especially to 
the exhibit of M. Felix, who utilised at the 
opposite end of the Palais de l' Industrie, the electric 
current, to put in motion a number of interesting 
apparatus. The generators which produced and 
collected the current were specially designed by M. 
Gramme, with the object of transport of power, 
and have quite a different appearance to the other 
machines of the same inventor. We have already 
described and illustrated these machines (see EN«1- 
NEERING, vol. xxviii. page 417), but we may say a 
few words as to their general arrangement. The 
first glance at the machine shows how well it is 
adapted for the service it is intended to perform. 
The generator is very strongly built, a solid cast- 
iron frame enclosing and protecting it. The form 
is very convenient for transport, and indicates con- 
siderable power of resistance, and admits of easy 
repair. On referring to the drawing we published 
it will be seen that the generator that was exhibited 
has two modifications. The first provides for its 
being bolted down rigidly to a suitable foundation, 
and the second permits it to be mounted on a steel 
shaft passing through two brackets cast in one with 
the frame, in order to give the generator an 
oscillating motion, the purpose of which we shall 
explain. The Gramme Company make two sizes of 
this machine, and this branch of manufacture will 
doubtless receive considerable extension, not only 
on account of the increasing use of electricity in the 
transmission of power, but also because an impor- 
tant company has been recently formed to manu- 
facture and sell generators of this class. In interior 
construction they differ but slightly from the 
ordinary direct-current machines. Like these latter 
they comprise a ring relatively of considerable 
diameter, which revolves within four magnetic 
fields formed by four electro-magnets, each pre- 
senting a widened pole-piece. Four brushes collect 
the current from the four points of separation in 
the magnetic fields. 

Among the apparatus put in action by the 
current from the machine exhibited, we must 
describe the electrical locomotive of M. Felix, con- 
structed in the workshops of M. Boulet, to whom 
we are indebted for the illustration we publish 
above. This engine, called the “ Ville de Sermaize,” 
in reference to the place where M. Felix made the 
greater part of his investigations, and especially the 
curious experiments in ploughing by electricity, 
travelled upon a small track placed at the back of 
the lateral gallery of the palace, along the outer 
wall. Thistrack consisted of two carrying rails, 
which served no electrical purpose, and two flat 
conductors, formed of two narrow longitudinal 
sleepers of wood, on which were fastened thin 
strips of copper that received the current from the 
fixed generator, and from which it was collected by 
two rubbing brushes, which transmitted it to the 
machine placed on the locomotive. In permanent 
installations M. Felix proposes to place the copper 
conductornot on the top of intermediate longitudinal 
sleepers, but on their inner sides, in order to avoid 
accidental connexions which might take place, 
either by the_fall of a piece of iron across the two 
conductors, or the passage of a man or animal. 
By such a modification the chance of an acci- 
dental connexion. would be practically avoided. 
The locomotive travelling on the track is, as 
will be seen, extremely simple. What is especially 
interesting about it, is the special arrangement 
which permits of reversing the movement, while 
the Gramme machine always revolves in the same 
direction. The engine consists of a frame C C 
carried on four wheels placed within it. The 
Gramme electro-motor A of the type referred to at 
the beginning of this article is movable around the 
shaft a, and can oscillate to the right or left. The 
generator shaft is furnished at each end with a cast- 
iron pulley B, the face of which is covered with paper 
to increase itsadhesion. These two pulleys Bare in 
contact with the two large pulleys D, which by the 
pinion E drive the toothed wheel F keyed on the 
crankshaft G. The travelling wheels receive this 
movement by the connecting rods n n' and the cranks 
G’G’’. In the position shown in the figure it will 
be seen that the movement of the travelling wheels 
is in the same position as that of the Gramme 
machine, and the engine would travel forward. To 
reverse, the engineer uses thecontrolling lever H. If 
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he draws it towards him, it takes the position H’. 
The rod acts on the lever K /, which moves the 
Gramme machine towards the left, causing it to 
turn around its axis, and throwing out of contact 
the pulleys B and D. At the same time the two 
levers m carrying the two pulleys O are brought 
down, and bear on the pulleys B D, changing the 
direction of the pulley D, and thus causing a 
reversal of the engine. The locomotive is com- 
pleted by a screw brake, of which the lever is on 
the left-hand side of the conductor, whilst the lever 
H is on his right. A sheet-iron casing encloses and 
protects all the mechanism, a large opening closed 
by a door giving access for oiling or examination of 
the electric motor. This short description will 
serve to show the arrangement of the Felix locomo- 
tive, the details of which have been well worked 
out by the constructor, M. Boulet, and we think 
that it will be called upon to do useful work in 
practice. 








NOTES. 
Forest TREES AND FURNACE GASEs. 

Ir has long been observed that the gases from the 
furnaces of iron districts are very injurious to the 
trees in their neighbourhood, and a 
physicist, Herr Reuss, has lately investigated the 
subject in the forests of the Upper Harz. His 
results point to the presence of sulphurous acid in 
the gases as the chief enemy to vegetation. The 
leaves absorb this gas, and either die cr cause the 
death of the branch from which they hang, and 
sometimes the death of the whole tree. Strong- 
looking trees naturally resist the insiduous attacks 
of the gas longer than sickly trees, and those of a 
deciduous order, especially the oak, much beiter 
than pines and other coniferous trees. The inference 
is that oak forests should be cultivated in mining 
districts in preference to those of other kinds, more 
especially pine trees. 

Torrepo Boat Triat. 

A trial trip took place a few days ago near 
Dantzig, with a new torpedo boat, built for the 
German Admiralty, and engined by Mr. T. Schi- 
chau, of Elbing, Prussia. The contract under 
which these engines were built, specified that with 
a total weight of 99001lb. for engine and boiler, 
inclusive of water, the engine should indicate 100 
horse power, This performance was, however, by 
far exceeded at the trial, the engine indicating 
during a trial trip of five hours, 170 horse power, 
while the total weight amounted to only 9880 Ib., 
or 58.21b. per indicated horse power. The per- 
formance was in every way highly satisfactory. 
The engines of the compound type have cylinders of 
94 in. and 17} in., with 17}in. stroke, and work at 
a speed of from 400 to 440 revolutions per minute, 
diagrams being taken during the trial with one of 
Schaffer and Budenburg’s high-speed indicators. 
We hope on a future occasion to have more to say 
about these engines, which possess several striking 
features, and we also hope to be able to show some 
indicator diagrams obtained from them. 


A New THeory OF THE AURORA. 
In a very able lecture by Professor W. Grylls 
Adams, recently published, we find the following 
theory propounded to account for the observed 
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interrelation of earth currents, magnetic storms, 
aurora, and sun-spots. Professor Adams assumes 
the sun to be a magnet, and infers that changes in 
his magnetism affect the magnetism of the earth. 
Further, the sun and moon, by dragging the atmo- 
sphere towards them as the earth revolves, may 
cause that friction between air and earth, and also 
that evaporation which together may generate the 
supply of positive electricity in the airand negative 
in the earth. “ Again, these tides in the atmosphere 
will cause the mass of it tolag behind the revolving 
solid earth, and at a height of thirty or forty miles 
we have a layer of air which, for air, is a compara- 
tively good conductor of electricity. Here, then, 
we have, not a lagging of the magnet behind the 
conductor, but a lagging of the conductor behind 
the magnet, and hence, according to the laws of 
Faraday, we may expect a current or a gradual 
heaping up of electricity in the air in the opposite 
direction to the earth’s crust.” Thus the regular 
tidal waves in the atmosphere would cause the 
gradual transfer of positive electricity from the 
poles toward the equator either as a current ora 
mass of air statically charged. ‘“ When the air is 
charged up to discharging point we may get the 
sudden discharges such as the aurora in the air 
and the earth current in the earth ; and since the 
conducting layer of air approaches nearer to the 
earth in the colder polar regions, possibly within 
less than twenty miles of the earth’s surface 


| it may be found that the discharge of the aurora 








may even take place from earth to air by gradual 
slow discharge, aided as it may be by the state of 
moisture of the air and by change of temperature 
and other causes.” 

WEISNEGG’s LarnoraTorY STOVE. 

This apparatus, which is installed in the chemical 
laboratory of the Municipality at Paris, is designed 
to maintain a constant temperature within it. This 
is effected by regulating the supply of gas which 
heats the stove, and the regulation is effected in the 
following manner. <A mercury thermometer tube 
passes into the stove from the outside, and the 
rising of the mercury above the height corresponding 
to the temperature at which it is desired to keep 
the stove is caused to partially close the orifice of the 
gas supply pipe. The result is that the temperature 
in the stove falls, and hence the mercury sinks to 
its old level. The stove is lined inside with 
plaques of earthenware, and a glass door is provided 
in front so as to allow the evaporations to be 
watched. While upon this subject of stoves we 
may mention that Herr Miske, of Dresden,' has 
invented an acetate of soda stove, which is an 
application of the property possessed by this 
chemical of parting with its heat slowly after 
having been fused. It will be remembered that 
certain Swedish railway companies some time ago 
first adopted the plan of filling their footwarmers 
with acetate of soda, and fusing it before placing 
them in the carriages, the result being that the 
warmers retained their heat very much longer than 
those filled with hot water. Herr Miske found 
that by using a mixture of ten volumes of hyposul- 
phate of soda to one volume of acetate the time of 
cooling could be still further extended, and 
constructed a stove in which the heat is supplied 
by three flat cases of the fused salts placed between 
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two cylinders, the outer of which is perforated with 
numerous small holes to allow the heated air to 
escape into the room. The stove runs on castors 
andcan thus be removed from one room to another. 
Its portability, combined with its cleanliness, evi- 
dently renders this apparatus well adapted for use 
in hospitals and sick-rooms. 


Tue Panama CANAL. 

A complete account has now been published of 
the proceedings of the superior consulting com- 
mittee of the Panama Canal works, which assem- 
bled in Paris for its first session on November 25. 
A report drawn up by the consulting engineer, 
containing the proposals of the administrative 
council for the second phase of the work, was laid 
before the Commission, and served as the basis of 
its deliberations. It is considered that the best 
opening for the canal at its eastern end into the 
Bay of Simon, will be by way of the mouth of 
Folks’ River. A cutting through the Mindi Hills 
would bring the canal from Folks’ River to join 
the River Chagres, whose bed is also to be taken 
advantage of for a considerable distance ; and it is 
proposed to begin it very soon, and make a sort of 
temporary canal for immediate use on the line of 
the great one, so as to establish water communica- 
tion with Gatun,on the Chagres. TheAdministra- 
tion asked permission to begin work at once at two 
points ; upon the rocks between the falls of the 
Obispo, and at the highest point of the cuttings, 
the top of the Cerro Culebra, where, however, the 
soil is argillaceous. Here preliminary cuttings 
will be made, which will give more accurate know- 
ledge of the nature of the ground than can be 
derived from any number of soundings. Accord- 
ing as the earth is removed, it will first be piled up 
in banks to protect the cuttings from becoming 
diains for rain-water, and then gradually be used 
for a tramway from the Culebra working to the 
Gamboa dam, to convey thither all the remaining 
débris. We have mentioned this dam before, and 
now need only add that owing to the great depth 
at which the solid rock lies at that spot, it has been 
decided not to attempt to make any foundation, 
but simply to heap the materials on the surface of 
the ground. A wall of great blocks of stone will cross 
the valley, inside and above it will be laid in order 
smaller blocks, rough stones, pebbles, gravel, sand, 
and clay, and the Culebra débris. Arrangements 
will be made to prevent flooding during the course 
of the work. The Commission assented (after deli- 
beration) to these and all other proposals of the 
Administration, with a few slight qualifications. 


Tue INFLUENCE oF CoLp oN THE VOLTAIC ARC. 

Mr. D. Tommasi has for some time been engaged 
with a series of experiments on the influence of 
reduced temperature on the voltaic arc, and in a 
recent number of the Comptes Rendus he publishes 
the results so far obtained. The method employed 
to reduce the temperature of the voltaic arc con- 
sisted in using two hollow V-shaped copper rheo- 
phores, through which a current of cold water passed 
very rapidly, while the arc was produced between 
the curved ends, by a battery of seventy-five Bun- 
sen cells. The arc was, even with this powerful 
battery, extremely feeble, so much so that the 
slightest breath would extinguish it. A piece of 
paper brought within one-fifth of an inch distance 
above the arc would gradually show a black spot, 
getting slowly longer until the paper was pierced, 
but no flame was kindled. The arc consisted of 
merely a small luminous globule, very much resemb- 
ling in its restless up-and-down movement a drop 
of liquid in the spheroidal state. A magnet brought 
near the spark had the usual effect: by presenting the 
south pole the spark would be repulsed until it quite 
lost its hold on the rheophores and was extingushed, 
while the north pole attracted it. It has always been 
considered that a maximum of electric force accom- 
panied by a minimum of light and heat is most 
favourable for the generation of ozone, and this 
effect was also borne out by M. Tommasi’s 
experiments ; although, by the means described, 
the immediate surroundings of the voltaic arc were 
no,doubt very materially cooled, still sufficient heat 
was producedsto volatilise some copper, as proved 
by the green tint of the arc. M. Tommasi seems 
to doubt that the voltaic arc would be visible at all, 
if the copper rheophores were replaced by similar 
terminals made of platinum, and if alcohol were 
employed in place of water, and no doubt other 
experimenters will pick up the thread where Mr. 
Tommasi drops it, and continue the experiments in 
a wider direction. M. Tommasi’s main object was 








to settle some physical points, and it almost appears 
proved that a certain amount of heat is necessary 
to produce the effect of a voltaic arc; further 
experiments might corroborate this theory, but 
there is still another side to these experiments , they 
afford excellent opportunity for the more complete 
study of the properties of ozone. Known as it 
has been since the days of Schoenbein, ozone has 
become quite popular ; Hautefeuille, Cailletés, and 
Chappuis have told us of its behaviour when in a 
condensed, liquid state, still there is yet much about 
this modified oxygen that is mysterious, and the 
recent experiments of Papasagli, Schoane, and 
Leeds have clearly demonstrated that certain 
reactions supposed to be characteristic of ozone, 
may be due to hydrogen peroxide or carbonic 
acid. 


Tue TELEGRAPH ENGINEERS’ LIBRARY. 

At the annual general meeting of the Society of 
Telegraph Engineers and of Electricians, which 
was held last week, the librarian of the Society, 
Mr. A. J. Frost, presented his report upon the 
progress of the library during the past twelve 
months, and its present condition. From this 
report it appears that, although the funds at present 
at the disposal of the Library Committee are small, 
the collection of books has been enriched during 
the year by the acquisition of one hundred and 
forty-seven works, all more or less intimately con- 
nected with electricity and magnetism, and of 
which ninety-six have been presented by the 
authors. The Telegraph Engineers’ Library, 
including as it does the celebrated collection of the 
late Sir Francis Ronalds,® is at the present time 
the finest public electrical library in existence ; 
and we feel sure it will be a matter of interest to 
many of our readers to know that this fine collec- 
tion at the rooms of the Society, at Broad Sanc- 
tuary, Westminster, is open for the use of readers, 
whether members of the Society or not, every week 
day, and for the convenience of those unable to 
visit the library in the daytime, it is kept open 
until 8 o’clock on four evenings in each week. 
These privileges are not nearly as widely known 
as they should be, but during the past twelve 
months three hundred and thirty-five recorded 
visitors have made use of the library, of which 
number about half were not members of the 
Society, and to these figures a certain number 
must be added representing those who made use 
of the library without signing the visitors’ 
book. One of the most valuable features of the 
Telegraph Engineers’ Library is the fact that it 
contains a complete collection of all the specifica- 
tions of patents granted in this country for inven- 
tions in which either magnetism or electricity is 
employed, and under the energetic management of 
Mr. Frost every electrical specification issued by 
Her Majesty’s Commissioners of Patents may be 
consulted at the Society's rooms immediately after 
its publication, and when it is borne in mind that 
upwards of four hundred and fifty electrical patents 
have been taken out since the first of January last, 
and that the Official Gazette of the Patent Office of 
the United States of America containing illustrated 
abstracts of all the United States patents is added 
every week to the library, its usefulness to inventors 
and to all interested in the applications of electricity 
will be especially apparent. Although hardly a 
year old the Library of the Society of Telegraph 
Engineers is, under its present very able manage- 
ment, already doing useful work, and we feel sure 
that its advantages have only to be more widely 
known for it to be very largely made use of. Both 
the Society and the public have reason to be con- 
gratulated on the success of this valuable institu- 
tion. 

“Custom or TRADE” IN CLYDE SHIPBUILDING. 

An interesting case involving an alleged “ custom 
of trade” in the shipbuilding yards on the 
Clyde, in short an action-at-law of considerable 
importance to Clyde shipbuilders and their work- 
men, was lately brought before Sheriff Cowan in 
the Paisley Ordinary Court. It was raised by 
several ship-platers against Messrs. Lobnitz and 
Co., shipbuilders and engineers, Renfrew, who 
sued for the sum of 28/. 15s. 9d., in name of 
damage and loss caused by the defenders removing 
the pursuers’ squad of platers from what was 
called a superior plating machine to one of an 
inferior description, in the defenders’ yard, where 
the pursuers were working the plating contract of 





* See ENGINEERING, vol. xxx., page 435. 


atender. The findings which the sheriff came to 
after giving the case careful consideration were as 
follow: (1) That the pursuers about the 18th of 
June last offered to do the plating of a small 
tender, and that in accordance with the usual 
custom of shipbuilding yards on the Clyde, it was 
arranged with the foreman of the yard that the 
pursuers should have the use of a certain plating 
machine for the completion of the work ; (2) that 
the pursuers’ offer being accepted they entered on 
the job on the 11th of July last, and, with the 
exception of the Fair holidays, continued working 
daily at the contract till the 29th of July, when 
they were stopped; (3) that as a matter of 
fact, they did obtain the use of the machine 
arranged for until they were stopped; (4) 
that on the 29th of July they were required 
to cease working at the machine, and to complete 
what remained of their contract at what was known 
as an inferior or jobbing machine, the first machine 
being given to another squad of workmen, who 
already had the use of a superior or heavy machine; 
(5) that in law the defenders were not entitled to 
deprive the pursuers of the use of the machine, the 
same having been arranged for at the inception of 
the contract, and they having had the actual use 
and possession thereof while working at their con- 
tract ; (6) that the pursuers being willing to have 
gone on andcompleted their contract were entitled 
to decree for loss and damage sustained by them ; 
(7) that, having regard to the whole circumstances 
of the case, the sum sued for was reasonable, and 
his lordship decreed accordingly. The sheriff ina 
note remarked that the evidence led by the pursuers 
as to custom and practice of trade was clear and 
conclusive. Although to some extent contradicted 
by the managing partner of the firm, the partner 
admitted having made a conditional promise that 
the pursuers would get the machine from which 
they had been removed; and it appeared to his 
lordship that the pursuers, who ceased to work 
altogether on being removed, had good reason to 
object to being required to finish their work by the 
inferior machine. 








THE TELEPHONIC TRANSMISSION OF 
MUSIC. 


TELEPHONIC communication for general business pur- 
poses has been for some years anevery-day occurrence, 
and some 1300 different firms are now connected in 
London alone with the Telephone Exchange in Cole- 
man-street. One of the striking features of the late 
Electrical Exhibition at Paris consisted in the rooms 
fitted up with telephones where the performances from 
the Grand Opera could be listened to at a considerable 
distance from the theatre and heard with great distinct- 
ness. The installation by means of which this result was 
obtained was illustrated and described in ENGINEERING, 
page 355, ante. On Tuesday evening last, the United 
Telephone Company, Limited, exhibited a similar effect 
to a small audience, a room at the Bristol Hotel, Bur- 
lington Gardens, being fitted with a number of telephones, 
through which the performance of the opera of “La 
Mascotte,” at the Comedy Theatre, about half a mile 
distant, was most effectively transmitted. The installa- 
tion appeared to be of the simlpest possible character ; 
two Blake microphone transmitters were placed in the 
Comedy Theatre, fixed to the wooden posts supporting 
the curtain bearings, and about 10 ft. above the stage 
level. From each of these transmitters one wire passed 
from the theatre to the hotel, the current being sup- 
plied by a battery of four small Leclanché cells con- 
tained .in the same case as the transmitters. At the 
hotel the two wires were coupled to an ordinary switch 
board, connecting with seven sets of telephones in groups 
ef eight in each, making a total of fifty-eight tele- 
phones, supplied by the two wires, each visitor having 
at his disposal two telephones, one connected to a 
Blake transmitter at one side, the other to that on the 
other side of the stage. All these telephones were in full 
use throughout the evening, and the effect produced was 
a very remarkable one. In solos the voice of the singer was 
distinctly recognisable, every word being plainly audible, 
still there was a peculiar vagueness about the transmission 
of which it cannot be said that distance lends enchantment 
to the listener, who involuntarily presses the telephone 
closer to his ear to hear more distinctly, or rather to avoid 
a peculiar noise which somewhat mars the effect. Every 
noise in the room, even the movement of one of the flexible 
wires connecting the telephone with the keyboard against 
another, produced a jarring sound. Still the music or 
conversation transmitted from the stage could be easily 
followed from beginning to the end. The applause of the 
people was as distinctly heard as the rising or dropping of 
the curtain; certain musical instruments, particularly 
when playing simultaneously with others, producd a jar- 
ring noise, as for example, the lower notes of a violoncello 





and the loud sounds of brass instruments. A chorus could, 
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however, be thoroughly enjoyed, one great difficulty 
in the transmission of a performance of this kind, neces- 
earily is, however, that the listener does not see the act- 
ing, though he hears the words, and, therefore, frequently 
does not understand where the laugh comes in. The 
effect might be best compared to listening to a conversa- 
tion or theatrical performance from a position above the 
stage, and separated from it by a light wooden partition. 

A little collection of telephones of different dates, of 
switches old and modern, and an Edison loud-speaking 
telephone, were on view in one of the rooms, and at some 
future date, we understand, the latter instrument will be 
placed in circuit, so that an audience may enjoy the 
performance without even so much as holding a pair of 
telephones up to their ears, The latter are, it should be 
mentioned, the ordinary well-known Bell telephones. 
Altogether the evening was a most enjoyable one, and 
the United Telephone Company deserve great credit for 
the liberal spirit in which they endeavour to popularise 
the capabilities of the telephone system. 








FOREIGN TECHNICAL LITERATURE. 


Tue National Car Builder (New York, December) 
reports that at present there are no fewer than six 
projects on foot for railway communication between 
Chicago and the Atlantic ports. The capital necessary 
for the execution of these six lines (which is estimated 
at 13 millions sterling) is said to have been almost all 
subscribed, and the works are to be completed within 
two years. 





The American Manufacturer (Pittsburg, December 2) 
quotes the following figures from the Boston Commercial 
Bulletin. There areat the present time 16,000 miles of 
railway under contract, or absolutely provided for, which 
must be completed by the end of 1882. The estimated 
cost of the equipment is 4000/. per mile, giving 64 
millions sterling as the amount which will be spent on 
railway construction in the United States during the 
coming year. 





The American Manufacturer (November 18) publishes 
a paper, read before the Engineers’ Society of Western 
Pennsylvania, on “ Electricity, what it is, and what may 
be expected of it.” After discussing at considerable 
length the various theories of the origin of electricity, 
the writer expresses the opinion that improvements in 
mechanical science may ere long produce from 12 to 15 
million foot-pounds of force from 1 lb. of petroleum, or 
from 10 to 12 million foot-pounds from 1 Ib. of good 
coal. This would save from 90 to 95 per cent. of the 
present cost of power, and leave the steam engine for 
historical remembrance ! 





The Wiener Zeitung (November 23) mentions that 
the Skoda Engine Works, at Pilsen, has secured the con- 
tract for the plant for a large sugar refinery in Rio 
Janeiro. 

The issue of the 30th reports a very heavy business in 
both iron and coal. Merchant mills are fully engaged 
up to spring, whilst sheet iron works are very little (if 
at all) behindthem. All the works employed on railway 
material have more than they can do for some time to 
come, and are not inclined to accept further orders, 
unless onexcepticnal terms. The collieries have a ready 
market for all their output, Bohemian lignite being 
greatly in demand. 





The Army and Navy Journal (New York, November 
26) gives the substance of the letter addressed to the 
Board on Heavy Ordnance by Mr, William P. Hunt, 
president of the South Boston Iron Company. Referring 
to the question before the Board—the best material for 
and method of constructing heavy rifled guns—he urges 
that cast iron has had a satisfactory trial of its suitability 
to this particular purpose. He considers that the long 
life and good shooting of the cast-iron Rodman smooth 
bores are sufficient to justify the department in giving 
careful attention to the question of the employment of 
this material before coming to any definite decision. 





Speaking of the lighting of railway carriages by gas, 
L’ Industrie Belge (December 1) considers that the world 
is very backward in adapting the improvements in this 
method of illumination to that particular purpose. Even 
in Belgium, which was the first country to adopt the 
system, all the rolling stock is not yet furnished with the 
necessary apparatus. Other countries have made even 
less progress in this direction. According to this paper 
the Belgian system has been almost universally adopted 
where gas has been used at all. With regard to electric 
lighting, it is admitted that England is in advance of 
Belgium, although great improvement is considered 
possible in all railway illumination. 





The Zeitung des Vereins Deutscher Eisenbahn-Verwalt- 
ungen (Berlin, December 16) gives a list of the most 
important subjects to be laid before the General Con- 
ference of German Railways, which was summoned by 
the Minister of Works to meet at the Potsdam Railway 
Station on the 16th inst. Amongst these were: discus- 
sion of the united working of passenger and goods traffic, 








the conveyance of butter and cheese by passenger trains 
at ordinary goods rates, the conveyance of meat in special 
vans by passenger trains at the ordinary truck-load 
goods rates, the fixing of a time not to be exceeded for the 
delivery of fish, the establishment of specially ventilated 
and arranged wagons for its conveyance, and several 
questions connected with the internal working of rail- 
ways. 





La Meétallurgie (Paris, December 7) publishes a report 
of the work done by the Analytical Department of the 
National School of Mines during 1880. The duty of this 
department is to make analyses of all industrial or agri- 
cultural material which may be forwarded to it for that 
purpose, either by official departments or by private 
individuals. No charge is made for analysis, but it is 
required that the samples shall be forwarded with full 
particulars of their origin, and a statement that the 
analysis is likely to prove valuable. The number of 
samples operated upon in 1880 was 737; amongst thera 
were clay, china clay, sand, lime, chalk, cement, coal, 
water, metals, minerals of all kinds, phosphates, various 
salts, earths, &c. Minerals naturally formed the greater 
part of the specimens submitted, and included iron 
ores from Russia, nickel from New Caledonia, copper 
from Russia, Spain, and Algeria, gold ore from Cochin 
China, French Guiana, Hayti, Mexico, and the United 
States, and lead ore from Algeria, Spain, Sardinia, 
Batoum, Ecuador, the United States, and China. 

The Moniteur des Intéréts Matériets (Brussels, De- 
cember 18), referring to the present condition of the 
Belgian iron trade, says that the orders which continue 
to pour in prove that for some time to come business in 
this branch will be in a flourishing condition. Prices 
are stiffening day by day, and any concessions on the 
part of manufacturers are out of the question. The 
price for bars is now 135 francs, and, so far from reduc- 
tions being made for large specifications, makers cannot 
be induced to bind themselves for forward delivery. It 
is stated that the Creusét Works (which have eight fur- 
naces in blast) have orders on their books representing 
a total of 56 million francs, while the Société Cockerill 
has orders worth 34 millions. The latter company 
has 10,000 workmen in its employ, reckoning those 
engaged in the shipyards, mines, shops, and works, 
whilst Creusot has only half that number. It is said 
that many of the French works are engaged so fully in 
advance that orders have been refused for delivery at 
the end of 1882, Referring to the dearth of wagons in 
Germany, it is mentioned that during the month of 
October one large colliery received 300 wagons less 
than the number for which application had been made to 
the railway companies. 











NOTES FROM THE UNITED STATES. 
PHILADELPHIA, December 5, 1881. 

Tue railway activity in the United States is attract- 
ing a large volume of capital into iron manufactur- 
ing, and all branches into which iron or steel enters 
largely. There are orders in hand for over 1200 loco- 
motives, and a year’s work at least for all the car works, 
car wheel works, crucible steel works, and machine 
making establishments. A new locomotive works is to 
be established at Chicago. Every other locomotive 
works has enlarged capacity. None of them can take an 
order. Weare informed that negotiations are in pro- 
gress for the construction of 100 engines on the American 
pattern in your shops, because of the inability of American 
works to even entertain an order for delivery under 
twelve or fifteen months. There is more freight than 
there are cars to hold, or engines to draw them, and earn- 
ings are very gratifying. Returns from 58 roads for 
September, representing 45,280 miles, show an increase 
of 12 per cent. over earnings a yearago. The trunk line 
war decreased the earnings somewhat; but the decrease 
was compensated for by an increase in local traftic and 
through passenger traffic. To this date 6000 miles of 
road have been constructed, and the limit of 7000 will 
be reached and passed before the close of the year. Not 
less than 10,000 miles will it is anticipated be built next 
year, but 16,000 miles are projected, and each week 
develops new enterprises. The rivalry between the 
trunk lines grows in intensity every day. The Pennsyl- 
vania put on a 26-hour train from New York to Chicago, 
and the New York Central put on a 25-hour train, and 
charges 9.75 dols., while the former charges 14 dols. The 
Grand Trunk advanced rates from 5 dols. to 7.25 dols. 
from Boston to Chicago, but still 2.50 dols. under the 
Central, The railway kings are all sick of the contest 
and are anxious to get out of it, but the contest cannot 
be evaded. It is destined to be reopened. The cause 
lies beyond the reach of railway managers. The sea- 
port cities are engaged in a contest for the ocean-bound 
traffic, beginning at Montreal and extending to Galves- 
ton. The Galveston merchants are calling upon Mr. 
Huntingdon to connect his Central Pacific and Southern 
Pacific with Galveston, in order to deflect Pacific Coast 
traffic from New Orleans. The New Orleans merchants 
are threatening New York merchants with an extermina- 
tion of their commercial supremacy, when they with the 
help of the Empire of the Mississippi Valley induce Con- 


gress toexpend a fewscore million dollars in improving the 
navigation of the Mississippi. Itis estimated that traffic can 
be increased 40 per cent. without any increase of cost, 
The system of shipping grain by barge from the Upper 
Mississippi promises to revolutionise the inland system of 
transportation. The experiments as to cost are not 
satisfactory, but will be prosecutéd. In the extreme 
north-west a railway to transport ships is projected 
across the narrow neck of 18 miles which separates the 
upper arm of the Bay of Fundy from Northumberland 
Straits. There will be three parallel lines of track of 
standard gauge 36 ft. in width. Captain Eads is busy with 
his similar project across Tehuantepec—120 miles—nor 
is this all. It is projected to construct a 400-mile road 
from the Red River Valley to Hudson Bay and ship 
wheat from thence to Liverpool. Do not lose faith in 
Canada or Canadian enterprise. It will yet be tho 
brightest jewel in the Queen’s crown. The recent reports 
published as to the vastness of agricultural and mineral 
wealth do not tell half the truth, 

The iron industry is exceedingly prosperous. All 
furnaces and mills are well sold up, some for three to six 
months. During the first half of the year business was 
only moderately active. The rolling mills were not 
overrun with orders, prices were drooping and the blast 
furnaces were feeling their way along cautiously because 
of the enormous stocks of British iron which New York 
bankers had invested in to make fortunesout of. The 
iron did not meet with rapid sale; a year elapsed 
before it disappeared. During all that time it was used 
to beat down prices. There are virtually no stocks on 
hand at this time of either foreign or domestic make. 
The furnacemen are even declining to sell any further 
ahead than ninety days except in special cases, The pro- 
duction in the neighbourhood is 100,000 tons per week. 
Very few new furnaces are going up, about 300 are 
rendered practically valueless by the advance made in 
ironmaking, and by the isolation in which they are placed 
by reason of railways. The industry rests under a 
heavy burden because of the high cost of iron ore and 
of coal. Three tons of Spanish ore can be put down in 
New York for the price of one ton of Lake Superior ore 
costs in Pittsburgh. Coal also is high. The anthra- 
cite monopoly, composed of six large companies in 
Eastern Pennsylvania, dictate virtually their own 
terms to consumers, and charge 5 dols. per ton to fur- 
nacemen. We learned recently that it is proposed to form 
a “syndicate” with a capital of 15,000,000 dols. to con- 
trol the entire anthracite coal production of Eastern Penn- 
sylvania, which so far this year amounts to 23,000,000 
tons. The demand for this coal has grown to immense 
proportions. It is far superior to every other kind, gives 
no smoke, is quite free from impurities, and is much 
preferred. The purpose of the speculators is to make 
a million dollars a year out of the output. Three 
railroads are being constructed into and through this 
coalfield, and new mines are being opened, but it is 
not probable that any material decline in price will be 
effected. 

English capital is seeking investment in the Southern 
States, and the selections made evince shrewdness and 
excellent judgment. The purchase of several thousand 
acres of valuable coal and ironstone land near the village 
of Goshen, Virginia, was an excellent purchase. Vigorous 
efforts are being made to develop the property. The 
analysis of ores shows them to be rich and comparatively 
free from impurities. A purchase of 38,000 acres of 
coal land was recently made 36 miles north of Chatta- 
nooga, Tennessee. Coke ovens and blast furnaces will 
be erected and the valuable property developed. The 
southern industrial establishments will buy all the coke 
tkatcan be made. Virginia is attracting much capital. 
That State has several valuable beds of iron ore, and 
within six months as many as six companies have been 
organised, and have begun to work mines there. Much 
good Bessemer ore is found. The use of coke is found to 
be profitable in blast furnaces in certain proportions, 
and the demand is steadily growing. 

Forge iron sells at 22 dols. to 23 dols, in the east ; 
foundry iron, 26 dols. ; bar iron, 23 to 3 cents per pound ; 
angles, 3}; beams, 4 cents; channels and tees, 4}; 
refined iron, 4 cents; steel rails, 63 dols.; iron, 48 dols. 
to 49 dols.; furnaces are selling on their first quarter's 
output of 1882; mills are taking January orders, and 
steel rail mills are unable to accept another order sooner 
than August delivery ; buyers prefer to wait and try 
British mills next spring; the great consumption is in 
the South-West, Mexico, Texas, Colorado, and New 
Mexico, where armies of railroad labourers are at work. 
Labour is increasing in cost; voluntary advances are 
being made by employers in nearly all trades ; the cost 
of living is advancing; crops are short; wheat about 
100,000,000 bushels; and hence there is an unrest with 
the low wages which have prevailed. Furnace labour is 
paid 1.25 dols. per day. In the west wages run from 
1.58 dols. to 2.50 dols, per day, and handsare scarce at that. 
Railroads have standing orders at Castle Garden; some 
have agents there asking for all the reliable labour 
obtainable; southern immigration agents are also there 
to obtain industrious families ; puddlers’ wages run from 
4.50 dols. to 6.00 dols. per ton, helpers one-third. 
Mechanics earn from 10 dols. to 15 dols. per week. 
Strikes are very rare; employers as a rule concede 
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reasonable requests, especially as their profits make it 
pos-ible and easy. The long Cincinnati strike has termi- 
nated, and the seven mills and 3000 men are again at 
work. There is a general scarcity of iron. The blockade 
of freight for want of cars makes it scarcer, but this 
trouble will soon be terminated. 

Expositions, conventions, fairs, and gatherings of 
various kinds are in progress all the time. The Atlanta 
Exposition is a great success. Northern men are flock- 
ing thither in large numbers to find opportunities for 
investments. The southern people are beginning to 
appreciate the importance of utilising machinery instead 
of hand labour. Several machinery establishments are 
busy on orders for cotton machinery. The water power 
so abundant in the south is being used as a motive 
power. Fifty or more cotton mills are in process of 
erection, and many more are projected. Several other 
cities have had their expositions, among them Pittsburgh, 
Circinnati, and Milwaukee. Philadelphia is preparing 
for a bi-centennial next year. Boston is preparing for a 
world’s fair, and it is announced Rome has taken it into 
her cowl to have one. These handshakings do good. 
The people of the world have been making faces at each 
other long enough. Railroads are enabling the people to 
separate and yet enjay the advantages of civilisation. 
Over ten million acres were “taken up” in the west 
during the past fiscal year. The stream of humanity 
rushing thither will be transformed in a generation into 
new people with new hopes and aspirations. The average 
has been about 2000 per day since January 1. 

The farmers are holding on to what wheat and corn 
they have left, and the cotton planters are holding back 
their cotton in anticipation of a scarcity. The cotton 
crop is 30 per cent. short. Next year’s crop will be very 
much greater, and more care will be taken in the pre- 
paration of future crops. 





PROFESSOR FLEEMING JENKIN ON THE 
APPRENTICESHIP QUESTION. 

By request of the United Trades Council of Glasgow, 
Professor Fleeming Jenkin, C.E., F.R.S., of the Baxter 
Chair of Engineering in the University of Edinburgh, 
recently delivered an address to that 9 on the apprentice- 
ship question, in the course of which he ventilated some 
opinions that are far from being common amongst employers 
of labour and thoughtful people generally. He wished to 
have his ideas thoroughly discussed before he published a 
matured scheme, which would be the outcome of his own 
ideas in the first instance, and, in the second instance, of 
the ideas which might be suggested to him by other 
persons. Whathe wished to talk about was that the real 
education a workman required could be given nowhere 
except in the workshop, as men could only learn their 
trade by working at it. At present a lad went to learn his 
trade, and picked up what knowledge he got of it the best 
way he could. There was no organisation by which he 
could become an efficient workman. He (Professor Jenkim) 
would select every lad for the trade he wished to enter 
with as much care as was exerted in regard to one who 
wished to enter a profession in the kingdom. There were 
sev‘ral grounds— physical, educational, moral—on which 
the selection should be made; but he would leave those 
matters in the hands of each trade. The lads should pass 
an educational test, and below a certain standard they 
should not be admitted. After they were admitted there 
shoald be a regular system of instruction in the work- 
shop. There should be a skilled workman in each room 
to whom the apprentice could apply for information 
as a matter of right. Very possibly in many trades 
that privilege would be gladly accepted by men who might 
be called upon in return to turn out a smaller amount of 
work, or for their tronble get an increase of wages. There 
would have to be settled a course of instruction through 
which the apprentice should pass, and that would imply the 
classification of jobs. The apprentice should then pass from 
one grade to the next higher by merit, and if he made no 
progress at the beginning to qualify him for promotion, let 
him be dismissed. That ede « result in each lad getting a 
definite course of instruction. Conjoined with that plan, 
the learned professor said he would have scientific training 
outside the workshop, but he would not make it compulsory 
on any apprentices whatever. Each trade should lay down 
the course of scientific instruction they thought it desirable 
their apprentice should attend. His impression was that 
the indenture system was dead. The form was still gone 
through, but the essence of the thing seemed to bave de- 
parted from it, although in olden times the system had a 
very practical meaning, and to break it was a serious 
matter. He would not like to see an apprentice bound 
rigidly to stop at a shop where he commenced until his time 
was out. That was a proposal of his that had met with 
more opposition than anything else he had put forward. 
At present the indenture system was practically impera- 
tive, as lads would run away, and did ron away. “He sug- 
gested as a rule that if an apprentice left one shop he 
should be put back one step on entering another; that 
would keep him from going away from mere fancy ; and he 
also suggested a series of scholarships that might be esta- 
blished, as also a gystem for the working of the scheme in 
each sbop and district. In reply to the discussion which 
took place on the scheme, Professor Fleeming Jenkin said 
that after hearing the opinion of such bodies as that which 
he addressed and the employers, if a fair amount of support 
was given to the general principles suggested a short 
doenment would be scent embodying them. Bodies of 
workmen and employers might then be asked to adhere to 
the principles and form themselves into an association for 


tho purpose of carrying out the scheme. 





INSTITUTION OF CIVIL ENGINEERS. 


Tue sixty-third annual general meeting was held on 
Tuesday, the 20th of December, the President, Mr, Aber- 
nethy, F.R.S.E., being in the chair. 

The notice convening the meeting having been read, and 
scrutineers of the ballot for the election of a Council for 
the ensuing year having been appointed, the secretary 
read the annual report of the Council upon the proceedings 
of the Institution during their period of office and upon 
its general condition. 

It had been pointed out by Thomas Tredgold in 1828, 
when maaneal te define the nature and objects of civil 
engineering, that the domain of the civil engineer would 
extend with every discovery of science. A comparison 
of the papers contributed thirty years ago with those 
of the present day bore out this opinion, as it showed 
the great changes brought about in the interval in 
the practice of the profession by the new industrial 
applications of science. Having regard to the increasing 
number of subjects which occupied the attention of 
engineers, it was manifestly important that the papers 
read at the meetings of the Institution, and selected for 
publication, should be so varied as to be useful to its 
members in whatever branch of the profession they might 
be engaged. The tendency of modern mannfacturing pro- 
ceeses was to rely more and more upon machinery, the 
design and construction of which, as it became more 
elaborate, could no longer be the work of the mere handi- 
craftsman, but called forth the highest powers of the skilled 
engineer. It thus happened that men were now to be 
found exercising engineering vocations widely different 
from those of the designers of roads, bridges, and similar 
public works, who, very erroneously, had often alone been 
recognised as civil engineers. As the Institution was 
largely composed of the former class. it was necessary that 
the range of subjects for papers should be widened, so that 
all interests might be consulted. The Council appealed to 
the four volumes of Minutes of Proceedings issued since 
the last annual meeting, as evidence of the success that 
had been attained in this direction. 

A short synopsis was then given of the contents of the 
four volumes. It was stated that, besides Mr. Abernethy’s 
address as President, which related mainly to the remark- 
able growth of dock and,harbour accommodation for the 
commercial marine, fourteen papers had been read and 
discussed at the ordinary meetings, while thirty-seven 
other communications had been selected for printing, 
including six students’ papers out of eighteen read at as 
many supplemental meetings. The combined articles 
ranged over most of the questions now occupying the 
attention of engineers. The foreign abstracts continued to 
be highly appreciated, especially by members resident in 
distant countries who were debarred from access to informa- 
tion respecting the progress of engineering on the Continent 
and in America. 

The Council had had the pleasure to award George 
Stephenson medals and Telford premiums to T. F. Brown, 
G. F. Adams, and B. Baker ; a Watt medal and a Telfcrd 
premium to J. I. Thornycroft ; Telford medals and pre- 
miums to T. Seyrig, M. am Ende and Dr. J. Weyrauch ; 
Telford premiums to R. H. Brunton, C, Colson, C. H. 
Meyer, B. Walker, J. R. Bell, J. L. F. Target, and W.T. 
H. Carrington ; and the Manby premium to J. P. Maxwell. 
It was stated that the dies for the George Stephenson 
medals, now for the first time presented, had been purchased 
during the year from Messrs. J. S. and A.B. Wyon. The 
medal had on the obverse a portrait of that illustrious 
engineer, and on the reverse a representation of one of the 
earliest locomotives built by him. Miller prizes had been 
bestowed upon the following students, viz.: J. B. Hunter, 
M. B. Jamieson, T. Stewart, W. H. Edinger, D. Mac- 
alister, L. Burnet, E. W.N. Wood, A. S. Vowell, and W. 
Marriott. 

The subject-matter index to the whole of the publications 
of the Institution, from 1837 to 1879 inclusive, which had 
been issued in the autumn, might be said to mark an epoch 
in engineering literature. The approval with which it had 
been received was evidence that the unobtrusive but pains- 
taking labour of the compilers was fully appreciated. A 
name index, which would be a complement to the other, 
was in course of preparation. 

During the past year there had been an increase of 52 
members, 119 associate members, and 49 students, with a 
decrease of 16 associates, while the honorary members 
remained the same. There were on the books on Novem- 
ber 30 last 18 honorary members, 1261 members, 1406 
associate members, 552 associates, and 662 students ; 
together, 3899. At the same date in 1860 the number of 
members of all classes was exactly 1000. The student class 
had only been created fourteen years. In the interval 1462 
candidates had been admitted, of whom 400 had since been 
elected into the Corporation and 400 had ceased to belong 
to the Institution and in most instances to the profession. 
The deceases had been at the rate of nearly 19 per 1000, 
and had included several very old members, notably Mr. 
James Ashwell, the survivor of the five founders of the 
Institution. 

The income last year was 12,3981. 11s. 5d., besides 
which the receipts had included 30761. 14s. on account of 
admission fees and life compositions (which were rigidly 
treated as capital, and were not used for defraying ordinary 
expenses), and 4311. 5s. 6d. from dividends on trast funds. 
The general expenditure had amounted to 12,0921. 7s. 11d., 
including 65231. 17s. 8d. for four volumes of Minutes of 
Proceedings and for the subject-matter index. A sum of 
30001. had been invested, and 3901. 0s. 1d. had been 
expended for premiums and prizes under trust. The cash 
balance in hand was 771l. 12s. 1d., being 4241. 2s. 11d. 
atove what it was at the same period in 1880. ‘The income 
had been nearly 4 per cent., and the total receipts 6 per 
cent. in excessof the previous year. 


The nominal or par value of the investments held 





under trust, was 14,642 13s. 10d., and of those belonging 
absolutely to the Corporation 36,8381. 11s. 8d., the divi- 
dends on the latter having contributed 14331. 17s. 6d. 
to the income. It was stated that on November 30th, 
1867, the Institution investments (irrespective of trust 
moneys) were of the nominal value of 17,1331. 1s. 3d. ; 
that in the next two years 18,1201. 2s. 4d. had been paid 
for rebuilding and furnishing the enlarged premises, with- 
out the necessity for calling upon individual members for 
special subscriptions ; and that the present capital had 
been the growth of little more than twelve years. 

The President then presented the premiums and prizes 
to the respective recipients, and in doing so expressed his 
high sense of the obligations the general body of members 
were under to the authors of papers. 

The report having been adopted, cordial votes of thanks 
were passed to the President, Vice-Presidents, and Members 
of Council for their zeal on behalf of the Institution ; to the 
auditors for the time and trouble they had bestowed in 
verifying the accounts; and to the secretaries for their 
services. 

The scrutineers (to whom a vote of thanks was passed 
by acclamation) announced that the following gentlemen 
had been duly elected to serve on the Council for the 
ensuing year: Sir W. G. Armstrong, C.B., President ; Mr. 
J. Brunlees, Sir J. W. Bazalgette, C.B., Sir Frederick 
Bramwell, and Mr. E. Woods, Vice-Presidents; Mr. B. 
Baker, Mr. G. Berkley, Mr. G. B. Bruce, Sir John Coode, 
Mr. E. A. Cowper, Mr. J. N. Douglass, Mr. A, Giles, Mr. 
H. Hayter, Dr. W. Pole, Mr. Rawlinson, C.B., Mr. A. M. 
Rendel, Dr. C. W. Siemens, Mr. D. Stevenson, Sir 
William Thomson, and Sir J. Whitworth, Bart., other 
Members of Council. 








FOREIGN AND COLONIAL NOTES. 

The Proposed Broadway Tunnel.—Opposition to a 
proposed tunnel under Broadway is strongly manifested 
by party owners on that thoroughfare. In addressing 
the commissioners appointed to hear objections, Mr. Albon 
Man, who represented the Lorillard estate, said that 
it was proposed to construct the road at a depth of 22 ft. 
or 23 ft., with a width of about 12 ft. less than that of the 
stre2t. There were to be two tunnels or viaducts. The 
building of the road would involve the changing of most 
of the sewer system of that part of the city, and it would 
also affect the gas and water service. The sewers on the 
east side, which are all drained now into the North River, 
would have to be drained into the East River. Then 
quicksand has been found under Broadway in many places. 
The foundations of many buildings in the streets are only 
10 ft. or 12 ft. deep, and the digging of a tunnel 23 ft. in 
depth would endanger the safety of these buildings. Mr. 
Jaffray said that a company to construct a tunnel of this 
kind should have at least 10,000,000 dols. capital, and he 
could not learn whether or not any large capitalists were 
interested in it. The commissioners will be asked to post- 
pone their next meeting to give a committee an opportunity 
to investigate the matter, and to consult engineers as to 
the effect of the proposed tunnel. 


Australian Transcontinental Railway.— Mr. R. 
Watson, C.E., reports as follows to the Queensland 
Government with regard to the proposed Australian Trans- 
continental Railway: ‘‘I consider the country all the way 
remarkably suitable for the cheap construction of railways. 
It is so level or so uniform, easy in its undulations, and in 
crossing the divides between waters, that the earthworks 
must be comparatively light—surface-forming nearly all 
the way. ‘There are indications of plenty of stone for 
ballast and the abutments of culverts, the quantity of 
ballast now being used in the more recently-constructed 
line scarcely exceeds 500 cubic yards per mile. The 
principal, perhaps all, the bridges can be constructed of 
timber in such a way that the high floods may pass over 
them. For many miles, if the local timbers be adopted, 
sufficient will be found within reasonable proximity to the 
line; and if more durable timber be required plenty can 
be found at the Batavia River, involving cheap water 
carriage (about 400 miles) at the gulf end, and in the 
neighbourhood of Roma at the southern end. Of course, the 
carriage by railway would be costly, and it may be worth 
while to consider the propriety of using wrought-iron for 
sleepers and for the tops of culverts.’ 


Tunnelling the Niagara.—A scheme for tunnelling the 
Niagara at Baffalo has been revived by the incorporation 
of a company of officers of the New York Central Rail- 
road and others, with a capital stock of 1,500,000l1. The 
charter provides that the tunnel shall be commenced 
within three years and be completed within ten years. 
The New York Central and Canada Southern Companies 
are principally interested in the project. 


Victorian Railways.—The tender of Messrs. M‘Dermot, 
M‘Neil, and Bath, for 47,420/. 3s. 6d., has been accepted 
for the construction of a line from Colac to Camperdown, 
Victoria. The line is 28 miles and 10 chains in length, 
and has to be completed by June 20, 1882. The tender of 
Messrs. C. and E. Millar has also been accepted for the 
construction of a railway between Hawthorne and Lilydale, 
a length of 20 miles, for 79,8651. 


An Australian Bridge—The Nowra bridge, over the 
Shoalhaven river, New South Wales, has been opened by 
the Hon. J. Lackey, minister for public works. The 
bridge, which has a light appearance to an English eye, 
was constructed by the KEdgemoor Iron Company, of 
Delaware, and placed in position under the direction of 
Mr. Onward Bates, recently their representative there. 
It is the longest which the New South Wales Rail- 
way Department has had built, the length being 1103 ft., 
while the width is 20 ft., and the heading about 
22 ft. It is situated within half a mile of Nowra, to which 
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also it willlead. The bridge is a high level one, having no 
opening for navigation, but admitting of river steamers 
passing under it without inconvenience. There are in its 
construction seven spans of 124 ft. 6 in. each, one span of 
181 ft. 6 in., and one of 50 ft.; and with the exception of 
the timber planking, the materials used are of iron. In 
connexion with the shortest spans, the iron cylinders 
upon which the structure rests are twelve in number, and 
5 ft. in diameter. In the long span the cylinders are four 
in number, and 7 ft. in diameter. On the northern end 
there are two cylinders, 3 ft. 6 in. in diameter, with stone 
abutments. In consequence of a failure in the strata of 
the rock, one of the piers sank considerably, but now all 
are said to be embedded on firm foundations. The super- 
structure is of American design and workmanship, and is 
the first of its kind erected in the colony. The girders 
are Whipple trusses, and many persons will no doubt 
remember that a section of it was exhibited in the 
grounds of the Garden Palace, in 1879. It is intended 
to be used at present for ordinary traffic, but may ulti- 
mately be appropriated for the purpose of railway traffic 
also. Connected with it is a bridge over the Boma- 
derry Creek, handsome in appearance, constructed of wood, 
and resting on stone piers. This structure has been 
strongly designed in order that it may also sustain railway 
traffic, and has one 90 ft. span, and two spans of 30 ft. each. 
It is connected with a bridge of two 30 ft. spans on an 
embankment forming the approaches to the creek. The 
cost of the three structures will be about 42,000/. 


New Iron Lighthouses.— Messrs. G. W. and F. Smith, 
of South Boston, are now finishing one of two iron light- 
bouses which are being built for the United States Govern- 
ment. The one now erected is for the White Rock Light, 
off Beaver Tail, Narragansett Bay, where the steamer 
Rhode Island was lost. It is of cast iron, and consists of 
the foundation pier and three sections, 8 ft. high each, 40 
pieces in each section. The foundation pier is filled with 
broken stone cement, all solid. These 120 pieces weigh 
100 tons. Upon the top of the pier is a four-section light- 
house, 7 ft. high, and upon the top of this is the lantern, 
6 ft. or 7 ft. high. The whole affair is 69 ft. high above 
the water line. The upper part is finished with some orna- 
mentation, and a railing is placed about the top. The 
plans are by General J. C. Duane, engineer of the second 
lighthouse district. A hollow iron shaft in the centre 
supports the floors and decks; windows are provided, and 
the interior will be fitted up for the living rooms of the 
lighthouse keepers. All the work will be sent away from 
Boston in another week, and will be put up during the 
present autumn. The same parties are making another 
lighthouse of the same kind, and from the same plans, for 
Stamford, Connecticut. The total weight of the cast iron 
for each of these two lighthouses will be 160 to 170 tons. 
They have just finished a lighthouse and pier for the 
Bosden Flats, Fall river, which is now nearly erected. 


Marine Engineers at the Antipodes.—At a recent 
monthly meeting of the Australasian Institute of Marine 
Engineers, the secretary stated that currespondence had 
been opened up with several kindred associations in 
London, Glasgow, Sunderland, Dundee, and Dumbarton, 
with a view to the friendly interchange of thonght on 
practical and general subjects connected with the calling 
of marine engineers. The rapid increase of steam naviga- 
tion brought engineers from all parts of the world into 
frequent intercourse with each other, and although their 
homes might be far distant, the mutual professional inte- 
rests involved were such as to demand the co-operation of 
all, however far apart they might be situated. It was 
unanimously resolved by the meeting immediately to raise 
a fund of 10001. for the purpose of securing suitable rooms, 
with a reference library, periodicals, models, and draw- 
ings, so that members and visitors from other countries 
could meet for social enjoyment aud the discussion of tech- 
nical matters. 

Queensland Public Works. — The public works of 
Queensland are being steadily proceeded with, and several 
important contracts have been let recently. A tender of 
Messrs. O’Rourke and M‘Sharry, for the extension of the 
Central Railway, a distance of 18 miles over the Drummond 
Range, from the 227-mile peg to the 245-mile peg, has been 
accepted, the contract price being 54,960/., or at the rate of 
30531. per mile. The tender of Messrs. G. Bashford and Co. 
for the completion of the Northern Railway to Charters 
Towers, a distance of 15 miles, has also been accepted. 
The contract price is 34,203/., or 2280/. per mile. The com- 
pletion of the Northern Railway will prove of great import- 
ance to the colony, and it will connect the Charters Towers 
goldfield with the seaport of Townsville. 


Electric Railways.—Mr. A. D. White, late United 
States Minister to Berlin, says: ‘‘I believe the electric 
railway is destined to be one of the great things in the 
future. They have two miles of railroad in Berlin worked 
upon this principle, and the result is a complete success. 
Not alone on surface roads is it particularly advantageous, 
but on elevated roads as well. It would work a revolu- 
tion on the ‘ L’ roads in New York, with speed just as 
great as at present, and no coal cinders or smoke of engines, 
and at much less cost.” 


Fontaine Locomotives.—A second locomotive of the 
Fontaine patent has just been turned out of the Grant 
Locomotive Works at Paterson, New Jersey, and is now 
being tested on the New York, Lake Erie, and Western 
Railroad. This system of engine was illustrated by us on 
page 277 of our last volume. Theinventor enthusiastically 
predicts that this one will be driven at the rate of 100 miles 
an hour; but we cannot share his enthusiasm as to the 
merits of his system. 


Window Closing on Railways.—The Russian Minister 
of Ways and Communications has issued a series of regula- 


tions for the settlement of the difficult question of window | at 51s. 6d. cash and 51s. 9d. one month, and sellers want- 


closing on railways which appears to be a source of much 
occasional ill-feeling in Russia. The minister’s rules are 
five in number, of which the first lays down the law that 
all windows are to be kept closed in winter time while a 
carriage is being warmed. The second modifies this during 
the rest of the year, passengers having the right then to 
demand reopening of the windows if the temperature is not 
less than 55 deg. Fabr. When this temperature is not 
attained, the stoves must be lighted and the windows kept 
hermetically closed. Rule No. 3 states that on the mer- 
cury rising about 55 deg. Fahr., all the windows in the car- 
riage may be opened, subject, however, to the ‘‘ unanimous 
approval of all the passengers present.’’ Should there be 
a ‘side wind” all the windows on the windward side are 
by Rule 4, to be kept closed, and a demand may be made for 
the general opening of the windows on the other side of 
the carriage. Finally, by Rule 5, the minister orders that 
in all quarrels between passengers regarding windows, the 
head guard is to be applied to, and his decision is to be 
binding on all concerned. 

The St. Gothard Tunnel.—A recent report states that 
no fewer than 3319 workmen are employed in the St. 
Gothard Tunnel work, proceeding uninterruptedly night 
and day. The contract value of the work done is 2,180,000I. 
leaving still to be finished work to the value of 85,000I. 








NOTES FROM THE SOUTH-WEST. 

Swansea Harbour Trust.— The Swansea Harbour 
Trustees are availing themselves of every means to raise 
Swansea to the highest position among Bristol Channel 
ports, which she ought to occupy. Ata special meeting 
on Monday they resolved to make a considerable addition 
to the new East Pier, with a view of affording additional 
protection to vessels passing in and out of the Prince of 
Wales Dock. The East Pier is at present 500 ft. long, and 
it is intended to make it 710ft. longer. The estimated 
cost of the work is 19,0001. The trustees also authorised 
the executive committee to purchase a dredger, which, 
with its attendant hoppers, is expected to cost 27,5001. 
This powerful machine will be used for deepening the 
entrance channels to such an extent as to enable the largest 
vessels afloat to enter and leave the port without damage 
of grounding. 


Steel Rails at Rhymney.—Additional improvements 
recently carried out at the Rhymney Works, under the 
management of Mr. D. Evans and Mr. D. Jarrett, are 
realising satisfactory results in the manufacture of steel 
rails acd blooms. The make of the mills last week 
exceeded that of any previous week with the whole of the 
mills formerly working iron and steel combined. No less 
than 2440 tons of steel rails and blooms were turned out, 
and this quantity, but for some temporary cause, would 
have been increased. The blast furnaces are at present 
turning out excellent work. 


Stroud. — Considerable interest is manifested by the 
manufacturers and millowners of the borough in certain 
suggested railway schemes, by which the Midland system 
will, it is hoped, be carried into the town. 


Mynydd Mawr Railway.—This line was opened on 
Tuesday by Mr. C. W. Gaussen, the chairman of the 
directors. The directors and officials passed over the line, 
after which they sat down to a dinner provided by the 
contractor, Mr. J. Waddell. 


NOTES FROM THE NORTH. 
GuLascow, Wednesday. 

Glasgow Pig-Iron Market.—Thbere was a dull market on 
Thursday, and a fair amount of business was done at 
52s. 34d. cash, 52s. 6d. fourteen days, 52s. 1d. cash, and 
52s. 4d. one month, and the market closed with buyers 
offering 52s. 14d. cash, and sellers near. During the after- 
noon there was a much easier tone. The transactions 
reported were done at 52s. lid. down to 51s. 9d. cash, also 
at 52s. 34d. down to 51s. 11d. one month, and the close was 
sellers at 51s. 104d. cash and 52s. 1d. one month, and 
buyers offering 4d. less per ton. The warrant market 
opened dull on Friday, but a recovery took place, and the 
loss of 2d. during the forenoon of Thursday was recovered, 
the market closing for the week with a decline of 1s. 4}d. 
from the previous Friday. There were transactions in the 
course of the forenoon at from 51s. 104d. to 51s. 9d., and 
again to 52s. 2d. cash, and 52s. to 5ls. 10}d. and up to 
52s. 44d. one month, the close being buyers wanting 
52s. 2d. cash and 52s. 4d. one month, and sellers seeking 
one penny perton higher. In the afternoon the quotations 
ranged from 52s. 2}d. to 51s. 10}d. cash, and from 52s. 5d. 
to 52s. 14d. one month ; and at the close there were buyers 
at 51s. 1ld. cash and 52s. 14d. one month, and sellers 
wanting ld. per ton more. Monday’s market was flat and 
dull during the forenoon, but it recovered towards the close 
and finished only 1d. per ton under last week’s closing 
price. The variations in price were of little consequence, 
and the business was mainly confined to dealings in war- 
rants. Business was done during the forenoon at from 
52s. 2d. down to 5ls. 1léd. one month, also at 51s. 114d. 
down to 5is. 8jd. cash; and the close was buyers at 
5ls. 9d. cash and 52s. one month, and sellers asking 1d. 
per ton higher. There were transactions in the afternoon 
at from 51s. 84d. up to 51s. 10}d. cash, also at 52s. and 
52s. 1d. one month ; and at the close of the market there 
were buyers at 51s. 10d. cash and 52s. 1d. one month, and 
sellers near. Yesterday’s market was very much depressed, 
and the quotations receded, but the close was over 
the worst. The dealings were again chiefly in war- 
rants. Business was transacted during the forenoon at 
from 52s. down to 51s. 8d. one month, also at 5ls. 9d. 








down to 5ls. 44d. cash, and at the close there were buyers 


ing 1d. per ton more. The afternoon quotations were 
51s. 9d. and 5ls. 8}d. one month, and 5ls. 6d. down to 
51s. 5d. cash, and the close was buyers offering 51s. 6d. cash 
and 51s. 9d. one month, and sellers asking 1d. more per 
ton. Quotations were weaker at the opening this forenoon, 
but at the close they were again stronger. Business was 
done at 51s. 44d. to 51s. 9d. and at 51s. 8d. to 52s. cash 
and one month respectively ; and there were buyers at the 
close offering 51s. 9d. pon also at 52s. one month, and 
sellers wanting 1d. more per ton. Transactions were 
reported in the afternoon at 52s. Old. to 5ls. 114d. 
one month, also at 51s. 9d. and 51s. 8d. cash, and at 
the close there were buyers offering 51s. 8d. cash and 
51s. 11d. one month, and sellers asking 1d. higher per ton. 
On the part of extensive holders of warrants there has 
been a good deal of additional selling since last report, 
and the result is that prices have fallen very considerably 
from the highest rate quoted at the beginning of last week. 
Notwithstanding the fright which has taken possession of 
the holders, as evidenced by their wish to realise for 
rofits, there is practically no ehange to report in the 
egitimate trade, the tone being still remarkably firm, 
while the volume of business is everywhere increasing. 
The demand for makers’ iron has been quieter, holders 
accepting much lower terms than makers are naming. 
There has likewise been much less inquiry from the Con- 
tinent and the United States, owing probably to the 
approach of the close of the year. The production of pig 
iron is still more than sufficient for the demand, and, 
therefore, whilst on the one hand the enormous, and in 
many branches of industry, the almost unprecedented 
amount of work that is doing, will prevent any fall in 
prices, the equally large production and heavy stocks in 
Glasgow will prevent any undesirable and unreasonable 
advance. The stock of pig iron in Messrs. Connal and 
Co.’s public warrant stores yesterday afternoon stocd at 
626,890 tons. Last week’s shipments amounted to 7255 tons, 
as compared with 9191 tons in the corresponding week of 
last year. The number of blast furnaces in active opera- 
tion is 105, as against 122 at the same time last year. 
Nine of them are at present producing hematite pig iron. 


The Malleable Iron Trade.—The manufactured iron 
trade still continues to be strong in tone, although the 
quantity of material held in second hands is larger than is 
perhaps desirable, and would tend to intensify any lull that 
might occur in the demand. A large amount of business 
continues to be done at full prices; the immediate demand, 
however, is not quite as strong as it was a few weeks ago. 
The current quotations are something like the following : 
Best bars, 7/. 10s. per ton; common bars, 7/.; angles, 
7l.; plates, 7l. 15s. to 8l.; boiler plates, 8/. 5s.; sheets, 
91. 10s. 

Institution of Engineers and Shipbuilders in Scotland. 
—The Graduates’ Section of this Institution held their 
annnal dinner last Friday evening in the Grand Hotel, 
Glasgow. Mr. James Rowan, president of the section, 
occupied the chair, and the two vice-presidents, Mr. John 
McCurrick, M.A., C.E., and Mr. James Connor, assistant 
locomotive superintendent, Caledonian Railway, performed 
the duties of the vice-chairs. There was a large atten- 
dance, and amongst the guests there were Mr. John L. K. 
Jamieson, President of the Institution ; Mr. W. J. Millar; 
Mr. Herriot, Board of Trade surveyor; Mr. Mollison, 
Lloyd’s surveyor; Mr. James Gilchrist, Mr. John F. Mil- 
ler, C.E., Mr. James Weir, Mr. William Murdock, Mr. 
David C. Hamilton. In his reply to the toast of ‘‘ Success 
to the Institution of Engineers and Shipbuilders in Scot- 
land,’’ Mr. Jamieson complimented the graduates upon the 
numerical strength of their section, and upon the good 
work that they were doing, as evidenced by the papers read 
at the meetings last session. In meeting in their capacity 
as graduates, they were undergoing a good education, and 
would doubtless take high rank both as members of the 
Institution and in the practice of their profession. The 
toast of the ‘‘ Engineering and Shipbuilding Interests of 
the Clyde’ was proposed by Mr. John F. Miller and re- 
sponded to by Mr. R. L. Weighton, M.A., of Messrs. A. 
and J. Inglis. The meeting was a very great success and 
such as to justify Mr. Jamieson in saying that he would 
make an endeavour to get up an “ Institution’ annual 
dinner, with the view of cultivating a more intimate friend- 
ship amongst the members. 

Royal Scottish Society of Arts, Engineering Section.— 
At a meeting held last Wednesday night, Mr. D. M. West- 
land, M. Inst., C.E., inthe chair, Mr. Carter, C.E., gave his 
retiring address, in which he called attention to the rapid 
manner in which electric science was becoming involved in 
engineering work, and also in many manufactaring pro- 
cesses. After describing the method in which the work of 
the Meteorological Office of America was carried on, Mr. 
Carter alluded to electric lighting, and the advantages it 
offered for the lighting of theatres and other public 
buildings, as by it many of the risks of fire were avoided. 
Mr. Carter then described how electricity was employed 
in connexion with the milling of flour, the distilling of 
alcohol, the production of aniline colours, and several other 
processes. Mr. Alan Macdongall subsequently read a 
paper on wind pressures. 


Dock Extension at Leven.—The proposal to extend the 
new dock at Leven, Fifeshire, is being favourably received, 
and already a large proportion of the money required— 
over 100,0001.—is promised. The approaches to the new 
extension are expected to be 20 ft. or 22 ft. in depth in 
ordinary spring tides. 


Ayr Harbour Trust.—At an adjourned meeting of the Ayr 
Harbour Trustees, held on Monday, it was resolved to 
adopt the wire system of machinery for the new ship dock at 
the port, and to accept the offer of Messrs. J. aud A. Taylor, 
Ayr, amounting to 22631. 3s., for the same. At the wet 








dock, it may be remembered, the hoists are worked by 
hydraulic power. 
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ELECTRIC LIGHTING. 

The Economy of Electric Lighting by Incandescence. 
By Joun W. HowE 1, Student at the Stevens Institute 
of Technology. 

In carrying out this investigation I have endeavoured to 
determine as nearly as I was able the cost of electric light- 
ing by incandescence. Owing to the interest attached to 
the subject and the lack of data upon which calculations 
can be oe I have endeavoured to consider the subject in 
all its details and have taken every precaution that sug- 
gested itself to guard against error. 

The data given are sufficient to calculate the number of 
lamps to be obtained from each indicated horse power in a 
steam engine; beyond this I have not attempted to go, as 
my experience is insufficient to enable me to make any fur- 
ther determinations. 

ae of the Generator.—The generator tested was 
one of the latest patterns devised by Mr. Edison ; it differs 
from the generators heretofore in general use principally in 
the substitution of bars of copper for wires in the armature, 
which makes the resistance of the armature very low and 
also economises space, as the bars have a trapezoidal 
action, and when in position there is only clearance enough 
to allow for the insulation between them. 

In my experiments the field was excited by a current 
shunted from tbe main circuit, the relative resistances of 
the mains and magnet coils determining the amount of 
energy expended on the magnets and consequent intensity of 
the magnetisation and the electromotive force of the gene- 
rator. 

Apparatus for Measurement of the Mechanical Energy 
transmitted to the Generator.—In measuring the energy 
transmitted to the generator, the dynamometer built by 
the class of ’79 was used ; this was carefully standardised 
by supporting the pendulum in a horizontal position at a 
point 2ft. from the axis of the shaft and weighing the 
pressure of the support upon a platform scale; the weight 
of the pendulum and support was 183.25, the weight of 
the support was 12, the weight of the pendulum was 171.2 Ib. 

This gives us the force acting at the circumference of a 
pulley of 1ft. radius by multiplying 171.2 by the sine of 
the angle of deflection. This is a measure of the force 
transmitted through the gear at the top of the pendulum, 
and includes, beside the force required to turn the armature 
in the field of force, the force necessary to overcome the 
friction of the dynamometer bearing and also the friction of 
the armature shaftin its bearings. Inorder to determine 
what part of the transmitted energy was lost in over- 
coming friction, a Prony brake was applied to the pulley of 
the armature. 

Removing the brushes to be sure no current was gene- 
rated, we tightened the brake until the pendulum showed 
the same deflection that it did during the test; we thus 
made a direct substitution of the Prony brake for the 
retarding action of the lines of magnetic force upon the 
armature when the circuit was closed, and the force exerted 
by the arm of the brake upon a platform scale reduced to 
the radius of the pulley will be the force required to turn 
the armature in the field of force. Instead of measuring 
the force exerted by one arm of the brake upon a scale, we 
measured the lifting effort exerted by the oie end upon a 
weight resting upon the scale. We placed a light counter- 
weight upon the other end of brake to make the zero 
reading more definite, and in getting the zero we raised 
the counterweighted end and let it down gently, rapping 
the centre of the brake to prevent sticking. 

Several readings fixed the zero between 35} and 35. 
Running at about the same speed as in the test and 
tightening the brake until we got a deflection of 42 deg., 
we made several readings on the scale which varied from 
19 to 20}. Using the highest zero reading and the lowest 
running reading we gota force of 164 lb. acting at a distance 
of 2ft. from the centre of the shaft; this reduced to the 


radius of the armature pulley gives 16} x = = 79.2, for 
the force acting at the circumference of the armature 


pulley. 
If no friction had intervened this force would have been 
3712 x (sim. 48 dog= 00018) _91 44m. 
1.25 
showing a loss of 91.644—79.2=12.444 lb., or 134 per cent. 
of the power transmitted. 

This loss of 134 per cent. is caused by the friction of the 
dynamometer and the friction of the armature bearings. 
‘lo get the force actually applied at the circumference of 
the pulley on the armature shaft we must determine the 
friction of the dynamometer bearing alone. To do this 
we made a wooden brake of the same diameter as the driving 
pulley on the dynamometer that could run on a 10in. 
pulley on the dynamometer shaft, we then clamped the 
Prony brake upon the dynamo pulley, and also clamped 
the belt on the dynamo pulley and passed it over the 
wooden brake. Running under these conditions and 
tightening the wooden;brake on the 10 in. pulley until the 
pendulum showed a deflection of 42 deg., we measured the 
force acting at the circumference of the dynamo pulley, 
and also at the circumference of the dynamometer pulley 
by the lifting effort of the Prony brake upon the weight 
onthe scale. The object of this arrangement of brakes 
was to get the friction under the same conditions as those 
under which we ran the test. To get the zero reading in 
this case we clamped the Prony on the dynamo pulley 
and loosened the*wooden brake, and counterweighted the 
other arm of the Prony brake until the armature turned in 
its bearings ; then letting it come to rest and rapping the 
bearings of the dynamo and dynamometer we determined 
the zero reading to be 33 lb. 

Several readings fixed the readings for 42 deg. at 16 Ib., 
therefore the force acting at the circumference of the 
24 


5 81.6, showing a loss 


dynamo puliey was (33-16) x 





of 91.644—81.6=10.044 lb., or 10.9 per cent. of the total 
energy transmitted. 

Apparatus for the Measurement of Electrical Energy.— 
The resistance over which the generator worked consisted 
of three strands of iron wire in multiple arc, each of which 
was 104in. in diameter. These were stretched from one 
gallery of the shop to the other in the open air. 

In measuring the resistance of the different parts of the 
circuit, wires were led from the binding posts of the 
generator to the Wheatstone bridge, then by breaking 
the connexion with the armature and magnet coils we 
could measure the resistance of the line, or by breaking 
the connexions with the line and magnets we could 
measure the resistance of the armature and leaders, or by 
breaking the connexions with the armature and the line 
we could measure the resistance of the magnet coils. 

The electrical energy developed in the circuit was 
determined by three methods. 

1. By a voltameter, or a copper depositing cell. 

2. By a calorimeter. : 

3. By measuring the electromotive force and _resist- 


ance. 

First Method.—The voltameter consisted of a glass jar, 
large enough to hold six plates of copper 7 in. X8in. 
These were placed } in. apart, and held in place by a light 
wooden frame. ‘They were connected alternately to the 
positive and negative wires from the generator. This 
method of arranging the plates brings both sides into 
action, gives a large area of plate, and makes the resist- 
ance of the cell very low, and the consequent heating very 
little. By means of mercury connexions the voltameter 
could be thrown into or out of circuit instantly, without 
breaking the current, and the leaders were so proportioned 
that throwing it in and out did not alter the resistance of 
the circuit. In calculating the current from the weight of 
copper carried from one set of plates to the other, the 
weight gained by the negative plates was considered as the 
weight carried over, and the constant .32456 given by 
Sprague (Jenkin gives .324) for the amount of copper in 
mulligrammes carried over in one second by a current of one 
weber. Before making the test the current was passed 
through the voltameter for some time in a direction oppo- 
site to that in which it was pas during the test, to 
insure that the copper carried over during the test was 
copper that had been deposited before, otherwise energy 
may be lost in separating the copper from the positive 


late. 

, Second Method.—In determining the electrical energy by 
the second method a calorimeter was used which consisted 
of a cylindrical vessel of galvanised iron encased in a 
wooden jacket. and so supported as to leave an air space of 
about 4in. on all sides between the calorimeter and the 
jacket. This prevented any great conduction of heat from 
the calorimeter to external objects, still some heat must be 
wasted in heating the calorimeter, and the surfaces it rests 
upon. To determine the amount of heat thus wasted, 55 Ib. 
pp was put in the calorimeter, and its temperature 
carefully determined—it was 19.85 deg. Cent. A large pail 
of water was then heated to 54.7 deg. Cent., and 18$ lbs. 
were poured into the calorimeter. This made the weight of 
water in the calorimeter about the same as was used in the 
test, and the same part of the calorimeter was heated in 
each case ; the final temperature of the water being 28.50 
deg. Cent., the range of temperature used in the test was 
included in this range. The heat contained in the water 
poured into the calorimeter may be represented by 
18.75 X 26.2=491.25. Of this 55x8.65=475.75 went to 
raise the temperature of the water in the calorimeter, and 
the remainder 15.5 must have been imparted to the calori- 
meter. Asthe range of temperature in the calorimeter was 
8.65 deg., 1.78 of these units were required to raise the 
temperature of the calorimeter 1 deg., or the same amount of 
heat was used in heating the calorimeter as would be 
required to raise 1.78 lbs. of water through the same range 
of temperature, therefore the proper correction may be 
applied by adding 1.781b. of water to the weight of water 
in the calorimeter. 

To measure the heating effect of the current, a coil of 
copper wire was put into the calorimeter, the resistance of 
which was exactly .1 ohm at 74 deg. Fabr. The chief 
source of error in a calorimeter test of this kind is the ten- 
dency of the current to pass from one part of the wire to 
another through the water, instead of passing through the 
wire. This in itself is not a source of error if we measure 
the resistance of the coil in the water, but in so passing it 
may carry metal from one part of the wire to another, and 
the energy so used cannot be calculated and is lost. To 
obviate this difficulty distilled water was used, the resist- 
ance of which is much higher than ordinary water. The 
resistance of the coil measured in the water did not differ 
perceptibly from its resistance in the air, and at the close of 
the test no evidence of metal having been carried from one 
part to the other was discernible. To determine the range 
of temperature during the test, a Fahrenheit thermometer 
was used that was graduated to fifths of degrees, but the 
graduation was so plain that twentieths of a degree could 
easily be read. In order to be certain that the temperature 
of the water was uniform throughout, a pump was placed 
in the centre of the calorimeter, which consisted simply of 
a copper tube about 1} in. in diameter; its bottom was 4 in. 
above the bottom of the calorimeter, and contained a valve 
opening downward. The piston also carried a valve opening 
downward. The water in the calorimeter covered the top 
of the tube, and by this means the water was taken from 
the surface where it is warmest and carried to the bottom 
where it is coldest. The circulation thus obtained was 
very ‘en as shown by some ink-drops put in the pump 
barrel. 

Third Method.—In determining the electrical energy 
by the third method, the electromotive force was measured 
between the binding posts of the generator by means of a 
Thompson high-resistance galva ter. As a standard 








of electromotive force Latimer Clark cells were used, four 








of which were made up new forthe purpose. These 

with each other very closely, and in using them they were 
connected in series, thus getting their combined effect and 
averaging their errors. 

In using them they were allowed to charge a condenser, 
and the condenser was then discharged through the galva- 
nometer. The deflection produced is an accurate measure 
of the current flowing through the galvanometer, and con- 
sequently of the charge held by the condenser, which 
depends upon the electromotive force of the terminal 
connected with the condenser. To connect the condenser 
alternately with the cells and the galvanometer a simple 
switch was used, by which the change could be made 
instantly. In making the test, part of the condenser of two 
microfarad capacity was used, and four standard cells in 
series. The damping magnet of the galvanometer was then 
adjusted until the discharge of the condenser produced a 
deflection of 291 divisions ; as the electromotive force of the 
cell is 1.456 volts, and four in series were used, the deflec- 
tion, corresponding to one volt, was: 

= & =50. 

1.456 x4 
The instrument being standardised in this way, the liabi- 
lity to error was very small; in use, however, ;% of the 
current were shunted from the galvanometer, only allowing 
yy to pass through, thus getting five deflections to a volt. 

The ends of all wires dipping into mercury were amalga- 
mated with mercurous nitrate, which made the connexions 
very perfect. 

In measuring the resistances of the armature and of the 
armature and leaders, the Wheatstone bridge was used, 
and Thompson’s reflecting galvanometer in place of the 
small galvanometer usually employed. The resistance of 
the armature mains and leaders was between .17 and .18 
ohm; when the bridge indicated .17 the galvanometer 
showed a deflection of 29.5 divisions ; when it indicated .18 
the galvanometer showed an opposite deflection of 45; 
from this we get the resistance of the armature mains and 
leaders .17395 ohm. 

The main alone measured .14460, leaving for the resist- 
ance of the armature and leaders to the binding posts, 
-029 ohm. 

Leading wires being clamped on the commutator the 
resistance measured in several positions was .16207, these 
leaders measured .14604, leaving for the resistance of the 
armature alone .016 ohm. The resistance of the field 
magnet coils was 37 ohms. 

Test by Voltameter.—Before making the test the gene- 
rator was run for some time to allow the circuit to heat 
up, and the resistance of the line measured from time to 
time, until it was found to remain constant. The volta- 
meter was then introduced into the circuit and allowed to 
remain fifteen minutes. During this time the speed of the 
dynamometer was determined for ten minutes and the 
average speed computed. The deflection of the pendulum 
was observed every three minutes and the average taken, 
although the variation was only one degree. At the end of 
the test the circuit was broken, and the resistance again 
measured, and it was found not to have changed percep- 
tibly. The plates were then removed, washed in water, 
then in alcohol, and dried in a gentle heat. They were then 
weighed carefully. 

Data obtained from the test : 
Weight of copper gained by negative plates, 24465 m. g. 
Time of test, 15 minutes. 
Weight gained per second, 27.183 m. g. 
Average speed of dynamometer, 400.5 rev. per minute. 
Average deflection of pendulum, 42 deg. 20 min. 
Resistance of iron wires, .76 ohm. 
Resistance of iron wires and magnet coils in multiple arc, 

-744 ohm. 

Total resistance of circuit, .744+ .029=773 ohm. 
Internal resistance of armature, .016 ohm. 
Results obtained from data: 
9 
27.188 _ 93.753, 
Electrical energy (83.753)? x .773 x 44.24=239880.726 foot- 
pounds per minute. 

Energy indicated by dynamometer, 171.2 (sin. 42 deg.= 
67344) x 400.5 x 6 2832=-290125.54 foot-pounds per min. 
Friction of dynamometer and generator, 290125.54x.135 

=39166.9479 foot-pounds per minute. 

Energy used in turning armature in field of force, 290125.54 

X 865=250958.59 foot-pounds per minute. 

Friction of dynamometer alone, 290125.54 x .109=31623.68 
foot-pounds per minute. 
Energy actually applied to armature pulley, 290125.54x 

.891=258501.96 toot-pounds per minute. 

Of the total electrical energy 239880.7 a= 4965.189 

77 


Value of current in webers, 





appeared in the armature, 
‘744 _ 939880.726= 4647.37 


-773 X 49.68 
in the magnet coils, and 230268.176 foot-pounds per minute 
in the external circuit. 

The efficiency of the generator is the ratio of the energy 
required to turn the armature in the magnetic field, to the 
total electrical energy developed, 

_ 239880.726_ 
=——_ —= 955. 
250958.59 
The commercial efficiency is the ratio of the energy required 
to drive the machine (including friction) to the electrical 
energy which appears in the external circuit: 
_— 230268.167 _ 
258501.96 

Test by Means of the Calorimeter.—As in the voltametric 
test the generator was first run until the circuit was 
thoroughly heated and the same care was taken to deter- 
mine the speed and deflection of the dynamometer. When 
the calorimeter was thrown into the circuit an approxi- 
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mately equal resistance was thrown out so as not to change 
the total resistance too much. At the end of the test the 
resistance of the circuit was measured carefully as soon as 
the circuit was broken and before the wires became 
cooled. 

Data obtained from this test : 
Water in calorimeter, 77 lb. 
Correction for waste heat, 178 lb. 
Range of temperature, 79 deg.—69.8 deg.—9.2 Fahr. 
Specific heat for this range, 1.0015. 
Average speed of dynamometer, 394 rev. per minute. 
Average deflection of pendulum, 43 deg. 24 min. (sin.= 

-68709). 
Time of test, 16 minutes. 
Resistance of iron wires and calorimeter coil, .68 ohm. 
This and magnet coils in multiple are .667 ohm. 

Total resistance of circuit, .667 + .029—=.696. 
Resistance of calorimeter coil, 1 ohm. 

Results obtained from these data : 
Energy developed in calorimeter, 
78.78 x 1.0015 x 9.2 x 772 P 
eee ~~ =35022.897 foot-pounds per min. 





16 

Total electrical energy, 

35022.897 x 6.96=243759.36 foot-pounds per minute. 
Energy indicated by dynamometer, 

171.2 x .68709 x 394 x 6.2832 = 291201.46 foot-pounds per 
minute. 

Energy used in turning armature in field of force, 

291201.46 x .865=251889.265 foot-pounds per minute. 
Energy actually applied to armature pulley, 

291201.46 x .891=259460.5 foot-pounds per minute. 
Of the electrical energy, oak 
e o 
243759.36 X T= 5603.66 


appeared in the armature ; 
243759,86 x eee, = 4215.89 
Tt ae Te . 
in the magnet coils ; and 233939.81 foot-pounds per minute 
appeared outside. 


iled 


243759 .363 


Efficiency=3=7 999.0265 7°" ; 
233939.81 


. ‘ eS 
Commercial efficiency=5=9 759 5 901. 

Test by Measurement of the Electromotive Force and 
Resistance.—In this test the electromotive force was mea- 
sured between the binding posts of the generator, and the 
external resistance was measured between the same points. 

The deflection and speed of the dynamometer were mea- 
sured at the same time, the electromotive force was 
observed and the resistance was measured just before and 
after these observations and was the same in both cases. 

Data obtained from this test : 
Electromotive force, 53 volts. 
Resistance of circuit (external), .64 ohm. 
Resistance between binding posts, .629. 
Average speed of dynamometer, 355 rev. per minute. 
Average deflection, 42 deg. (nat. sine, .66913). 
Total resistance of circuit, .658. 

Results obtained from these data : 
Energy developed in external circuit, 

by 2 

a x 44.24=197567.43 foot-pounds per minute. 
Total electrical energy, 

197567.43 x “Fas = 206673.0295 foot-pounds per minute. 





Energy in armature, 
206673.029 x :218 _ 5025.5. 


Energy in magnet coils, 
= x 44.24=3346.667 foot-pounds per minute. 
‘ 


Energy in external circuit, 
198300.88 foot-pounds per minute. 
Energy indicated by dynamometer, 
171.2 x .66913 x 355 x 6.2832=2555 + 9.04 foot-pounds per 
minute. : 
Energy used in turning armatare in field of force, 255519.04 

x .865=221023.97 foot-pounds per minute. 

Energy actually applied to armature pulling 255519.04 x 

.891=227667.47 foot-pounds per minute. 

206673.0295 __ 9.35 
ee Ss Dl 

221023.97 

198900.88__g7 
227667 .47 

Average efficiency, .951 

Average commercial efficiency, .887 

Economy of the Conductors.—The economy of the con 
ductors which convey the electricity from the generator to 
the lamps may be considered under two heads; first, the 
efficiency of the material; second, the efficiency of the 
dimensions. 

The efficiency of any material is determined by its price 
and conductivity as compared with other materials. The 
two materials most commonly used for conductors are 
copper and iron. The present price of copper is about 
seven times the price of iron, and its conductivity is about 
six times as great; thus the actual cost of a line of copper 
wire of a given couductivity is one-sixth greater than an 
iron wire of the same conductivity. Copper wire, how- 
ever, is much more uniform than iron wire, it is free from 
cinder streaks that are so common to iron wire, and is 
much more pliable and less bulky, and, therefore, less 
difficult to handle. For electric light mains which have to 
be frequently tapped, copper wire seems to be preferable 
to iron wire. 

The Efficiency of Dimensions.—This is determined by 
the cost of the conductor and the loss of energy in 
the conductor. As the energy developed in different 


Efficiency, 





Commercial efficiency , 





parts of the circuit varies directly as the resistance of 
these parts, some energy must appear in the conduc- 
tors. This energy appears as heat and is lost. The most 
efficient dimensions of the conductors depends upon the 
amount of energy to be transmitted and the distance which 
it is to be transmitted. To secure maximum efficiency, 
therefore, we would have to calculate the most efficient 
size under all conditions as to number of lamps and dis- 
tances. Knowing, however, the conditions most usually 
met in —s we can determine that loss of energy in 
the conductors which is usually most efficient, and express- 
ing this loss as a percentage of the total energy trans- 
mitted, calculate the size of our conductors upon this basis, 
by making the resistance of the conductors the same per- 
centage of the total resistance of the circuit as the loss of 
energy allowed is of the total energy transmitted. 

Thus, when we to wish to calculate the dimensions of 
our conductors necessary to convey the current to a given 


number of lamps a given distance, allowing a loss of 3 
n 

of the total energy, we must determine the resistance of 

our lamps and make the resistance of our conductors 





n-1 
part of the resistance of the lamps. 

Thus we see that the cost of the conductors necessary to 
carry the current for a given number of lamps a given 
distance, varies inversely as the resistance of the lamps ; 
and although we can make a high or a low resistance lamp of 
the same economy, it will cost less to convey the current 
to a given number of high resistance lamps a given dis- 
tance, than it will to convey the current to the same number 
of low resistance lamps the same distance. 

Economy of the Lamps.—The economy of the lamps is 
cheoatenl by the energy consumed and the amount of 
light produced in determining the energy consumed in the 
lamps, the electromotive force was measured between the 
terminals of the lamps, and also the resistance and energy 
determined in foot-pounds per minute by the formula 


3 

a t24- In measuring the electromotive force the same 
arrangements were used as in determining the electro- 
motive force of the generator, but the damping magnet was 
adjusted to give three units of deflection to a volt instead of 
five. To measure the resistance of the lamps when 
burning, the current was divided into two parts ; one part 
was sed through the lamp and the other through a 
variable resistance, when both were passed through a 
differential galvanometer, but in opposite directions ; 
when the current was the same in both branches the 
needle of the galvanometer would indicate zero; as the 
electromotive force of the two branches was ual 
the current in the two branches would be equal when 
their resistances were equal, so by altering the variable 
resistance until the needle cume to zero, and measuring the 
variable resistance, we thus determined the resistance of 
the lamp while it was burning. This variable resistance 
was measured each time before it cooled. 

As the light given out in a horizontal plane varies at 
different angles, the angle of average illumination was first 
determined for the lamp used, which was the Edison lamp. 
To determine this angle the candle power was measured 
every 10deg. through a quadrant, and the candle power 
observed laid off on a suitable scale on lines radiated from 
a point. A curve was drawn through the points thus deter- 
mined, and the four quadrants being made symmetrical its 





area was determined and a circle of equal area drawn about 
the point from which the lines radiate. The points where 
this circle cuts the curve determine the angle at which the 
candle power is the same that it would be if the light were 
evenly distributed. Having determined the cnaniae posi- 
tion of these points with reference to the plane of the car- 
bon, all measurements were made with the photometer in 
this angle. 

To insure that the lamp was in this position, it was 
twisted until the shadow of the carbon fell on the centre of 
the disc, and then turned through an angle of 65 deg., 
which the curve shows to be the proper angle. All measure- 
ments of lamps were made at the angle of equal illumi- 
nation. 

In order to determine the economy of a lamp at different 
degrees of incandescence, an Edison lamp was measured at 
intensities ranging from a dull red to 40-candle power, and 











the results —— in a curve show a rapid rise in economy 
as the candle power increases. While the economy of a 
lamp increases with incandescence, its life shortens, bat a3 
I have had neither time nor opportunities for life tests, I 
cannot give data for life at various degrees of incandes- 
cence. 

Mr. Edison’s standard of illumination has been 16-candle 
power, and his aim has been to produce a lamp that will 
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give good economy and a reasonable life at that candle 
power. 

To determine the energy consumed by these lamps when 
burning at their normal candle power, five lamps, as made 
at — by Mr. Edison, were tested, with the following 
results : 


Table Showing Energy Consumed by Edison Lamps. 











| | | 

| Foot-Pounds of 

mn —_ Volts. | Ohms. | Blecteiaity per 
inute. 
1 16 98.66 135.5 3178—03 
2 | 16 98.66 | 1425 3021-91 
3 | 16 9. | 1405 | 3107-41 
4 16 98 | 148.5 2861—15 
5 16 99.33 | 181.5 3319 -32 








Showing an average of 3097—564 foot-pounds of electricity 
per minute, or 10.65 lamps per horse power of electricity, 
giving 170 candles per horse power. 

_ Mr. Edison gets 10.65 lamps per horse power of electri- 
city, but as he allows a loss of 10 per cent. of the electrical 
aw used in the lamps upon the conductors he gets 
9.68 lamps for each horse power of electricity generated. 
As the average commercial efficiency of this generator is 
887, this gives him 8.58 lamps per dynamometrical horse 
power. 

The report of the Board of Commissioners of the Miller’s 
Exhibition, held in Cincinnati just one year ago, gives the 
results of the trial of three modern steam engines. These 
results show an average for the three engines of .8878 of 
the indicated power converted into useful work ; using this 
factor for the conversion of dynamometrical into indicated 
horse power we find that Mr. Edison gets 7.62 lamps per 
indicated horse power. 








_San DominGo.—The Government of San Domingo has 
given a concession to Mr. Edward B. Hall to establish a 
railway between the capital and Azua, with an exclusive 
right to extend the line to San Juan and Neyva or other 
points on the frontier. 





PrisMaTic GUNPOWDER.—In our number of the 4th 
ult. (vide page 461 ante), we illustrated a hydraulic 
machine made by Messrs. Taylor and Challen, of Birming- 
ham, and erected by them at Waltham Abbey, for the 
manufacture of prismatic gunpowder. The working of 
the machine has proved so satisfactory that Messrs. Taylor 
and Challen have now received from the War Department 
an order for the construction of a larger machine having 
hydraulic cylinders 20in. in diameter. This machine is to 
be capable of making at each stroke 100 prisms of the size 
used on the Continent, and when, it is completed we shall 
have more to say about it. 





SociETY OF TELEGRAPH ENGINEERS AND OF ELEc- 
TRICIANS.—Atthe annual general meeting of the Society 
of Telegraph Engineers and of Electricians held at the 
Institution of Civil Engineers, 25, Great George-street, on 
Thursday evening, the 15th. inst., the following gentlemen 
were elected as the Council of the Society for the ensuing 
year: President, Lieut.-Col. C. E. Webber, R.E. ; Vice- 
presidents, Willoughby Smith, Professor W. G. Adams, 
F.R.S., C. G. Spagnoletti, M. Inst. C.E., Professor 
D. E. Hughes, F.R.S.; Honorary Treasurer, E. Graves ; 
Honorary Secretary, Lieut.-Col. Frank Bolton; Council, 
W. S. Andrews, William T. Ansell, Sir Charles Bright, 
M. Inst. C.E., C. B. Bright, The Earl of Crawfurd and 
Balcarres, F.R.S., H. G. Erichsen, H. C. Forde, M. Inst. 
C.E., Matthew Gray, John Fletcher Moulton, F.R.S., 
Alexander Siemens, Augustus Stroh, C. F. Varley, F.R.S.; 
Associate Members of Council, Capt. J. T. Bucknill, R.E., 
T. R. Crompton, M. Inst. C.E., C. H. B. Patey. 
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Comprtep By W. LLOYD WISE. 


“ENGINEERING” ILLUSTRATED PATENT RECORD. 





APPLICATIONS FOR PATENTS DURING THE WEEK ENDING 
DECEMBER 19, 1881. 


In the Cases of Inventions communicated from Abroad 


the 


Names, &c., of the 


Communicators are given in 


Italics after the " Applicants’ Names. 





Nos. 
and 
Dates. 


1881 
Deo.13 
5433 








5467 


5468 
5469 
5170 
5471 
5472 
5473 


5474 
5475 


5476 
5477 


5478 
5479 
5480 
5481 
5482 


Deo.15 
5484 
5485 
5486 








N.S. Damsa, Man- 


chester. 

J. Campbell and J. T. 
Swainston, Lime- 
house. 

Imray. Stearns, 

F. W. Crossley and H. 
P. Holt, Manches- 
ter. 

Mauris, Thomas. 

T. Loveday, Islip, 
Northampton. 

N. Fritzner, Berlin. 


, J . nap, Hudders- 


Hq, Vickery, London. 
& ao Scott, Manches- 


r. 
Atherton. Yule. 
Lako. Roche, 


Sz. Richford, Lon- 

on. 

A. Lafargue, Kensing- 
ton. 

Lake. 

D. G. Fitz-Gerald, 
Brixton. 

R. M. Gardiner, West- 
minster, and G. 
Trench, Faver- 


sham. 
8. Griffin, Bath. 
A. Lafargue, Kensing- 


ton. 

M. Wilson, Peckham 
Rye. 

A. A. Hely, London. 


Chilton. 








Apparatus for the manufacture of 
barrels or casks, 


Telegraph or telephone conductors. 
Gas-motor engines, &. 


Galvanic batteries. 
Collars for horses, &c. 


Mechanical stoppers for bottles con- 
taining aerated waters, 
Opening and closing taps. 


Tip-vans or wagons. 

Manufacture of wheels for tram- 
way and railway } a &. 

Felting hat bodies, & 

—=— lamps or lighting appara- 

Hand stampe for dating and endors- 
ng, «ec. 

Transmitting motive power. 

Embroidering apparatus for sewing 
machines. 

Secondary batteries. 


Blasting cartridges, &c. 


Gas-motor engines. 
Bicycle and tricycle velocipedes. 


Match-boxes or receptacles, 


Reproduction or production of copies 
of pictures, &c. 


op Ae fee ABBREVIATED TITLES, &0. 

W. H. 8. Aubin, Blox- | Locks or 9 for railway car- 

wich, Stafford. riage doors. 

@. G. de L. Byron, Lifo-preserving msttresnes. 

Brighton. 

Brandon. Hotchkiss. | Breechloading cannon. (Complete 
specification), 

J. @. 7: v oe Machine guns and feeders for, same, 

no., U8. C. 
D. Orme and F. H. | Counters for mules. 
Orme, Oldham. 

T. Watson, Paisley. Spindles and bolsters for spinning 
and doubling. 

W. E. Burder, Lough- | Boilers for hot-water apparatus. 

rough. 

J.C. Sewell, E. Hulton, os warping and beaming 

and J. Bethel, Man- machines. 
chester. 

Haddan. Chapin, Pumps and valves therefor, 

BE. C. Martin, Ipswich.} Rowlocks for boats. 

H. Webster and J, | Steaming and boiling woven fabrics. 

Clegg, Dewsbury. 

Lake. Comey. Manufacture of boots and shoes, 
and machinery therefor, 

0. C. D. Ross, Camber- | Galvanic batteries, &c. 

ell. 

J. J. Royle, Man- | Gas fittings, reading lamps, &c. 

chester. 

J. Hinks, T. Hooper, | Glove fastening. 

and F. R. Baker, 
Birmingham. 

W.T. Morgan, Green- | Manufacture of sensitive paper, 

wich. &c., for photographic purposes. 

Lake. Bertholon. Twisting or spinning silk, &c. 

| Cardew. Du Mont. Body garments for females. 
J. Pitkin, Clerkenwell. | Secondary batteries. 
| Lake. Aymonnet. Apparatus to be used in connexion 
with electrical batteries for charg- 
| ing same, é&c. 
H. W. L. 0. Von | Preserving milk. 
Roden, Hamburg. | ‘ é ; 
J. Lewis, Birmingham.) Repairing, soleing, heeling, &c., 
_| boots and shoes. 
J. sa Bir | Screw propellers. 
H. Wil lliams, South- tmospheric air and gas motor 
| Dp engines. | 
hes? Howarth, Roch- | Separating the dust mixed with the || 
| dale. air discharged from millstones, 
J. Kenyon, Black- Looms for weaving. 
burn, and E. Deakin, 
Darwen. F ; 

E. M. Knight, Man- | Knife cleaning machine, &. 

| _ chester. 

D. Sanel, West- | Fences, gates, &c. 
mins 

J. W. Ww. Drysdale, | Dividing or measuring and weigh- 
Glas ing dough. 

E. TD De: Panate, Glas- Artificial light apparatus for photo- 

gow. graphic purposes. 

Lake. Dunning, Dies to be used in the manufacture 
of horseshoes. (Complete specifi- 
cation). 

K. Trobach and A. | Distilling alcohol. (Complete speci- 

Cords, Berlin. fication), 

W. Seaton, London. Rails, fastenings, and permanent 
way for railways. 

W. Bash, 8. Bash, and | Locks and latches, 














5539 
5540 
5541 
5542 | 


554 
Deo.19 
5544 


. | 





NAMES, & 
OF APPLICANTS, 


ABBREVIATED TITLES, &c, 





W. Watson, Leeds. 


J.C. Thompson. Kings- 


ton-upon-Hull. 
Wirth. Lambrecht 
and Hirdes. 


Lake. Mondos. 
Reddie. Decker. 


T. Bolton, Calcutta. 

A. Helwig and J. 
Dewdney, London. 

J. tite Swan, New- 


EB. v. Emery, Canon- 
bury. 


| J. Cryer, Dukinfield. 


C. A. —~ al Wilson, 
Londo 
W. Lockwood, Shef- 


field 
J. 7 Swan, New- 
castle. 


R. _ ageaat, Kilmar- 
= Rammell, Lon- 


| Kynoch. Butler. 


J. Milne, Edinburgh. 


E. Bled & E. Richoux, 


| Gardner. 


Paris, and J. War- 


nant, Liege. 
Lake. Clark, 
§, A. Say, London. 


Grote. 


J. A. Fisher, London. 


|B, 8.8, Darby, Wands- 


8. ie eee, London.| 


| D. B. Hutton, Poplar. 
| R. H. Hughes, Liver- | 


ool. 
J. Hodson, St. Helens. | 


| Thompson. Aferrill. 


| Johnson. 
| 


| 


Taylor. Taylor. 
F. Macpherson, Man- 
chester. 


7 | J. Sotheott, London. 
| C. A. McEvoy, London. 


: E. Bled & E. Richoux, 


Paris, and J, War- 


nant, Liege. 


| G. Grout and W. H. 


Jones, London. 
Bonneville, Wolf’. 


G. Chapman, Glasgow. 


| R. Kennedy, Glasgow. 
| W. H, Akester, Glas- 


E. 


gow. 

T. Fletcher, Warring- 
ton. 

J. 0. Millard, Lon- 


on. 

J. Challender, Man- 
chester 

R. Hodgson, London. 
Hayes, Stony 

Stratford. 


| §. Ingham, Ludden. 


D. 0. Francke, Korn- 
dal Molndal, Swe- 


| den. 
J.C. Bothams, Fisher- 





ton Anger. 

Beck. Montclar. 

E. Morley and H. 
Jagger, Halifax. 
J. E. H. Gordon, Lon- 


don. 

T. Nordenfelt, 
on. 

T. Nordenfelt, Lon- 
don. 

T. Nordenfelt, Lon- 


don. 
J. at am, Shoe- 
v <bowea, South- 


Mw la_ Sociéte 
Universelle d’Elec- 
tricité Tommasi, 


C. F,: Schlickeysen, 


Ber. 

J. sim m, Liver- 
pool, pan E. W. Par- 
nell, Widnes, 


Lon- 


Henestrosa, 





| 


| 





Sipe” te wrkng ep 

pparatus for working grapple- 
buckets and forks. 

Bottles for facilitating counting of 
ous of liquid discharged there- 


rom. 
Electric lamps or lighting apparatus. 
Grinding and sharpening wire cards 
for carding engines, &e. 
“ Range-findin, 
~ “a for making button-holes, 


Secondary voltaic cells. 


Producing transparent, or opaque 
sheets, with words or designs 
thereon. : 

Roving frames, &c., for preparing 
cotton and other fibre. 


Apparatus to facilitate carriage of| 


boxes, &c. 
Spring-packing for pistons, &c. 


Measuring and recording electric 
currents, and apparatus employed 


therein. 
Spring balances. 
Pneumatic and other railways, &c. 
Metallic enatetige cases, &c. 


Firelighti 
Locks of firearms. 


Machines for facilitating the secur- || 


ing of ends on metal cans, &c. 
Adjusting railway carriage and 
other doors. 
Substitute for ain. 
ey ae ion and prevent- 
ing and subduing — by the 
application of wire gauz 
Construction of bottles and stoppers 


Castors. 

Instruments for ascertaining the 
pitch of screw propellers. 

Apparatus for laying off a ship's}! 
course on a chart, &c. 

Manufacture of long lengths of|| 
coiled wire or spiral spring. 

Apparatus for driving tricycles ; 
applicable to other vehicles or 
shafts. 

Traps for sewers. 

Apparatus for the use of policemen 
in taking a prisoner, &c. 

Smoking and reading chair 

Apparatus to be used in torpedo 
operations, and +. ane for} 
submerged bodies, & 

Mechanical pens or devices for per- 
forating writing, &c 

Locks of firearms. 


Secondary or polarisation batteries. 


Process for obtaining vitrifiable 
ae or polychrome photo- 
aphs 


Apparatus for separating ammonia 
ord blast furnace and other 


Electric lamps, and apparatus used 
in ma them 
Dynamo-electric machines. 


Plastic composition for fire-resisting 
purposes. 
Cocks or valves, 


Gas globe galleries. 


Raising sunken vessels. 

Stern-posts, &c., of screw propeller 
steam vessels, cesigned to provide 
for the circulation of water 
through the condensers. 

Flyers for spinning fibres, 

—— for wood and vegetable 

re. 


Draining water lying on the surface 
of a road to the gutter. 

Agaslocomotor. — 

Machinery for spinning fibres. 


Dynamo-electric machines, and ap- 
2 paratus for electric lighting. 
ree: 


ammuni- 
tion therefor. 
Breechloading firearms and their 


carriages. 

Breechloading firearms and their 
carriages. 

Slide rules. 

Tip-vVans or Wagons. 


An improved galvanic battery. 


guns and 


Brick-moulding machines. 
plete specification), 
Treating alkaline lime mud. 


(Com- 
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| 
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Hos; | NAMES, &c. 

FJ | oF APPLICANTS, ABBREVIATED TITLES, &0. 

Dec.19 

5545 | J. Graham, Dundee. Improvements in Laing’s overhead 
sewing machine. 

5546 | Groth, Balster, — Softening hard yarn, &. 

5547 | Groth. Séderstrém, | Apparatus for cutting the leaves of 
stitched books. 

5548 | Groth. Goebel and | Vacuum pumps. 

Kulenkamf. 
5549 G.  Labottiere, | Parlour race-courses, &c. 
"Westminster. 

5550 | Thompson. AfcDonnell, | Odometers and registers. 

5551 | Johnson. Griscom, Armatures for magneto-electricand 
dynamo-electric machines and 
motors. 

5552 | Clark. Zemarchand, | Heel for boots and shoes. 

5553 | J. H. Chapman, Forest/| Packing for steam engines, &. 

Gate, and R. H. 
Harper, London. 

5554 | B.C. Cross, Dewsbury.| Apparatus for fastening, &., win- 
dow sashes. 

5555 | E. Rouse, Manchester, | Filling veussls with liquids, 

5556 | BR. 8. Congingnem, Tramways. 

London, C, A. 
Vinkeles- Houssart, 
Bow, and W. May, 
Battersea. 

5557 | Reddie. Berry. Cheques, &c. 

5558 | J. Dickinson, Sunder- | Construction of crankshafts. 

and. 

5559 | Warner. Partly Britt, | Rendering fabrics & other materials 
water repellent, &.. 

5560 | E. ‘ Brock, Stratford, | Yeast. 

sex. 

5561 | E. Fair, San Francisco.| Increasing the heating effect of 
steam boilers, &., and for pre- 
veuting smoke. 

5562 | W. Burley and J. H. | Machines for separating, cleaning, 

Morgan, Kent. &., grain. 











GRANTS OF PROVISIONAL PROTECTION FOR SIX MONTHS. 
For Particulars, see Corresponding Numbers in Lists of 
Applications Jor Patents. 
I1.—Announced December 16. 










































































No. | Name. No. Name. No. Name. 
1881 | 1881 | 1881 
3485 | Pulver- 5266 | Clark 5296 | Wirth 
| ~ oma | (Schlosser), (Kalle and 
3991 | Baker. 5268 | Clark Co.) 
4139 | Webb, | (Schlosser). { 5298 | Priecstman. 
4622 | Edwards 5270 | Stevenson. 5300 | Fauler. 
(Rossler). | 5272 King and 5302 | Des Veeux 
4669 | Marks. Brown (Dieseldorf’). 
4712 | Ezard, 5274 | Henderson 5304 | Haddan 
4911 | Cheetham | (Koch an (Bommelaer) 
(Konshin & |  Schulher) 5306 seger. 
Charnock), | 5276 | Teer. 9308 | McIntyre. 
4962 | Sykes and Ss 5312 | Deacon and 
Abbott. Desvignes. Gaskell. 
5039 | Beddoe. 5280 | Harman, 5314 | Farrar and 
6252 | Haddan 5282 | Horsfall. Bowman. 
(Everett). 5284 | Husberg. 5318 | Imray 
5254 | Robson. 5286 | Sennett. | (Steeg). 
5256 | Davis. 5288 | Peyton 5320 | Wallwork. 
5258 | Menall. (Bazter). 5322 | Imray 
5260 | Eckardt. 5290 | Haddan | (Carpentier 
5262 | Abel (Quesnot), | and 
| (Glaser). 5292 | Leyland, | Pezzer). 
5264 | Abe 5294 | Kaulbach, 5324 | Saunders. 
(Glaser). ‘ 5326 | Mill. 
Il.—Announced December 20. 
No. Name. No, Name. No. | Name. 
1881 1881 | 1881 | i 
4895 | Hembry. 5291 | Spence 342 | Hardaker. 
4917 | Broadbent. | (Werner), | 5348 | Clark 
4949 | Padwick. 5293 | Brydges (Armandy), 
5253 | Townsend, | (Schreiber 4] 5350 | Siemens. 
5255 | Wirth | Moldenhauer)| 5352 | Corsham. 
(Dietsche). 5296 | Newton 5354 | Cardew. 
5257 | Pitt (Zarmet) (Gravier). | 5356 | Clifton and 
525 Rhodes, 5297 | Lake | Maskelyne. 
526 Newton | (Nicolet). 5362 | Outram. ‘ 
(Volckmar). | 5299 | Green. 5366 | Galbraith, 
5263 | Abel (Schmal-] 5301 | Holding and } 5368 | Mucklow and 
bein), Dutton. | Spurge. 
5267 | Clark 5303 | Burton. 5372 | Bumsted, 
(Sch/osser). | 5305 | Hamilton. 5374 | Lowrie and 
5269 | Walker: 5307 | Darling. Rowe. 
5271 | Claudet. 5309 | Fleming. 5376 | Walters and 
6275 | Imray (Ches-] 5311 | Ward. | Rosoman. 
| wright). 5313 | Dobson. 5378 | Smith, Smith, 
5277 | Whalley. 5315 | Clark | and Smith 
5279 , Ivory. | _(Zanner). | (Talbot). 
5281 | Blake. 5317 | English. 5380 | Hill and 
5283 | Redfern 5319 Sturm, Clark, 
(Buczkowski)| 5330 | Dobson and | 5382 | Wirth 
5285 | Redgate. | Macqueen, ( Westphal). 
5287 | Beger. 5332 | Allen. 5384 | O'Neil. 
5289 | Lloyd Wise | 5334 MeIntosh. 5388 | Day, Green, & 
(Babcock, 5336 Walker, 
Wilcox, 5338 F itzGerald, 5390 | Petri. 
Pratt, and Biggs, and | 5394 | Berens, 
Bennett). Beaumont. 








ANVENTIONS PROTECTED FOR S1X ret BY DEPOSIT 08 
MPLETE Ns. 


SPECIFICA 


For Particulars, see Corresponding al in Lists of 
Applications Jor Patents. 





No. 


1881 | 
6428 | 

















Name. No. Name. No. | Name. 
| 1881 | 
Brandon 5435 | Brandon 5463 | Lake 
(Sepulchre) (Hotchkiss). (Dunning). 
5464 | Trobach and 
Cords. 
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PATENTS SEALED. 
I.—Sealed December 16, 1881. 

















































PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 
DUTY OF 50/. HAS BEEN PAID AND REGISTERED. 












































































































































































































































2796, all of the year 1881. 















































No. Name. No. Name. No. Name. No. | Name. No. Name. No. Name. 

1881 | 1881 1881 1878 | 187 1878 

2474 | Anderton, 2713 | Walker and | 2957 | Redfern 5101 | Sears. 5199 | Atkins and ] 5184 | Grainger. 

Anderton, Stephenson. (Clarin). 5123 | Dering Atkins. 5239 | Wilson, 
& Anderton 2715 | Thomas and j 3056 | Clark 5128 | Ashworth & j 5225 | Alliott and | Wilson, and 

25823 | Haddan White. (Blvers). Ashworth. | Vanlohe | French. 

| (Oldreive), 2720 | Petrie. 3076 | Lake (Salzer). 5161 | Armstead | (Bickel and 182 Middleton, 

2386 | Haddan 2727 | Gedge 3132 | Horrocks & 1379 | and Pannell} Jacquel), 5182 | Bricknell. 

| (Shaw), (Chaize and Horrocks. 96 | Eyre. 5232 | Darby. 5196 | Poole. 

2642 Whelan. Chaize). 3332 | Lamberton, 251 | Newton 13 | Cichowski. 5211 | Hardman 

2668 | Groth 2729 | Harrington, | 3463 | Lucas. 1878 | (Dehne). 5159 | Tuson. (Dowling and 
(Levé), 2746 | Cuthbdert. 3914 | Lord and 5112 | Gartrell. 5170 | Haddan Hardman). 

267 | Rettie 2753 | Adams. | Lord. 5247 | Wirth (Slote). 5233 | Leighton, 

2688 | Hudgell. 2771 | Clark 4020 | West. | (Heinzer- 5175 | Haddan 

2692 | Engel (Baville & | 4573 | Lake ling). (Brown), } 

| (Schlotke and) Monledout ). (Holmes). ' 

97 5 " S$chmie — : TOW IT, 
wine iis 4611 | Schmicrs ,, | PATENTS IN RESPECT OW WHICH THE SEVENTH TEARS STAMP 
2704 | Walters and 2848 Lorrain. Werner, DUTY OF 100s. B P ABD ist 

| _ Pickering, | 2863 | Clark and Stein). | 

2706 | Thompson (Collin), 4617 | Clark No. Name, No. | Name. No. Name. 

| (Sallade). 2932 | Mewbarn (Sheridan). _ —— | — 

2707 | Lake (La Socigté | 4705 | Clark 1874 | 187 1874 
(Ramsay). Raynaud, | (Hopkins). 4429 | Tindell. 4352 | Weir and 4476 | Johnson 

2708 | Browne Bechade Gire 4371 | Hawker. Weir, (Sellers and 
( Wensch). et Compag- 4439 | Vaughan. 4362 | Good. Sellers), 

2711 | Putnam. nie), 4328 | Jordan. 4383 | Lake 4471 | Briggs, 

| (Blake). | Hudson, and 
—— . _— | Grimshaw. 
[I.—Sealed December 20, 1881. | 

. : : . : y PATENTS WHICH HAVE BECOME VOID 

No Name. No. Name. No. Name. 1 —Through Non-Payment of the Third Year's Stamp Duty of 501 

1881 1881 1881 = 

2338 | Jaquess 2757 | Boyd and | 3052 | Greig and Name. No. | Name, No. Name. 
(Atwood), Boyd. Shaw. | 

Owen. 2794 | Beck 3218 | Brandon 1878 1878 | 

Holt. (Mouret). (Pouget). Hansen. 4991 | Stephen, 5027 | Neale. 

Digby. 2798 | Bennett, 3232 loyd Wise Goodson. 992 | Robertson. 5033 | Greening and 

Leslie, Herd, and (Pilon, Dackus. 993 | Neilson. _ Greening. 

Belicard. Walker. Freres, et . Dexter. 4995 | Clark 5034 | Spineux. 

Baldwin. 2300 | Renshaw. | Cie) 4953 | Lake (Richerd 5035 | Von Naw- 
Baldwin, | 2816 | Payne. 3369 | Hedges. | ¢(Bounton). F | | freres). | rocki (Sal- 

| Haddon & | 2818 | Lake 3496 | MacMillan, 4964 Selby and | 5000 | Miller and | bach). 

Dyson, (Petzold). 3770 | Power. | _ Carter. | _ Creighton. | 5038 | West. 

2741 | Gough 2832 | Cook. 3874 | Smethurst. 4965 | Lake (Pratt &| 5003 Croxson. 5041 | Sudre 

2748 | Cliffe and | 2920 |} Hewitt. 3918 | Earle. | Lambert), | 5008 | Carter and | 5047 | Varicas 
Ainley. 2930 | Ward. 4729 } Clark 4966 | Goody. Domeier. | _ (Appleton). 

(Earle), 4967 | Stannah. 5009 | Wilson, 5051 | Kesseler 
= 0 Paoa 4968 | Skirving and Hansen, & ( Wegelin 
NOTICES TO EED. Ayland. Treinen. | & Hiibner). 
1,—Time for entering Opposition expires Friday, 4969 | Gibson. 5012 | Porteous. 5056 | Ferguson 
January 6, 1881. 4972 | Scott, 5013 | Snell. & Hender- 
4978 | Gedge 5016 | Haddan (De son. 

No. Name. | Name. No. Name. — « — and } 5057 = = P 

| _ Cte . Drouin). utllet anc 

1881 1881 | 1881 4979 | Simon and 5017 Gibbs. Besaucele). 

3463 | Curtis 3610 | Mellor. 4739 | Wallis cnn | prneeees. =f S089 | SBver. 6060 | Muir. 

8471 | Lloyd and | 3647 | Walker, (Senna, | S82 | Attiness. =| Seen | Brwoter. | = 
Rust. Thompson, | 4961 | Blood. 4983 | Usher. S021 | Jones . (Coloney). 

$485 | Pulvermacher and Thomp-] 4968 | Worger and 4984 | Sambrook. 5023 | Taylor 5063 | Mills 

3486 son. Richford. 4990 Illingworth, | 5024 | Bradbury | (Coloney). 

3677 | Maskelyn 5028 | Theiler and | Pickles, & | & Lomax. 

3489 375 Rodyk Theiler. __Carv er. t | \ 

3495 (Dennys), 5084 | Pattison, we Ni . 

3507 | Bre 33834 | Thompson 5154 Barrett. B—Sregs om Payment ofthe Seventh Year's Stamp 
(Stockstill, (Whittaker) 5170 | Andrews. eee —_ nt 5 ————— . 
McGeary, &] 3929 | Mercadier. 5192 | Stiff. | 
Anderson). | 4144 | Maskelyne. 5223 | Pitt (Fabric No. Name. No. | Name. No. Name, 

3512.| Redmayne. [ 4369 | Marriott and | Ornamenting —— 

8523 Brierley Marriott, and Manu- 187: 1874 | 1874 
(Ruar). 4485 | Stevenson. facturing 4170 | Buchholz. 4195 | Sellars. 4218 | Regan 

Lucas. 4678 | Leoni. Co.) 4183 | Stone 4197 | Bayart and 4256 | Eyre 

Lake ‘Herry, | 4696 | Eaton. 5312 | Deacon and 4194 | Smith and Bayart. 4257 | Clark and 
, and | 4704 | Von Naw- Gaskell, Paterson. 4211 | Davenport. Standfleld 
et). rocki 5344 Accles and 

3587 | Robinson. (Raupp). Scott. 

— NOTICE OF APPLICATION FOR LEAVE 70 FILE DISCLAIMER 
ORANDU. 
Il,— Time for entering Opposition expires Tuesday, Johnson. (Palmcrantz, Winborg, and Unge, Sweden) Wo. 1739 of 
January 10, 1882 1873. A new orimproved battery gun. Any person intending to 
— oppose such application must give notice thereof at the Office of 
Name. No. Name. No Name. the Attorney-General, 1, New-court, Temple, Lundon, on or before 
— a © December 26, 1881. 
1881 1881 eee 
DEsploviz, | 3009 | Purley. site| ars | Sots naper | ABSTRACTS OF SPECIFICATIONS PUBLISHED 
2e1lder, 16 ostie ri 'e ) edn 
Car npbell, 3618 | Frowd. 4272 | McNaught & URinG THE eS es DECEREER 17, ke 
Porritt 3625 Wallwork &] | McNaught, with. The number of Views given in the Specification Srantage 
T ompson a Wailwork. 4335 Kinipple. is stated in each case after the price; where none are mentioned 
(Gettlied). 3646 | Haddan 4407 | Drake and . ” 7 “ 
Seonain (Drouin) Muirhead. the Specification is not Illustrated, 
Woodward. | 3648 Geephenese. 707 | Miles, Where Inventions are commun icated from abroad, the Names &c., of the 
pring 4 Communicators are given tn ttalts. 
Redknay Dunst 1] 4896 | Plener. 
arco 3 — so Sa on on 4918 St odo ld & | Copies of Specifications may be obtained at 38, Cursitor-street, Chancery- 
Se Kackhons s|L x anzuche. — lane, E.C., either personally, or by letter, enclosing amount of price 
A tr, — Dinteel) po a and postaye, and addressed to MR. H. READER LACK. 
Altman. | [3675 | Sander. | 4964 | Fraser 593,* Adaptation of Oil, Fat, and Butter to Cull- 
Abel (Dela- | 3693 | Ahrbecker &] 5022 | Hesketh. nary Uses: W. White, London. (2d.)—Dried bread or 
eve). | Hamkens. | 5203 | Mardon. biscuit crumb is saturated with oi] and used as a substitute for 

3576 | Weir 3701 | Johnson 5231 | Bell. suet. (Provisional protection not allowed. February 10, 1881), 

3558 | Meinschock. (Vojacek). | 5269 | Walker. 1141." Aromatic Salt: T. ye London. (D. 

098 Smith. 3705 Herrlich 5284 Husberg. Viard, J. Espinasse, and L. Raismes, Paris). (2d.)—Composed of 
aa as - woe 5302 | we hee e white salt, pepper, cloves, basil, cinnamon, nutmeg, laurel leaves, 

8606 | Abe a 715 Villiams. teseldor, me, coriant | 

| * Societe an Beskoan » a | ese Nn an D) Some, s —— r,and parsley. (Provisional protection not allowed. 
Nouvelle de Bayly. 5464 | Trobachand , 
Constructions] 3331 | Crees. | Cords, 1159. Beverage or Liquor: W. P. Thompson, 
| (Systéme 3859 | Angstrom. | London. (C. Desnos, Paris). (2d.}—Sarsaparilla is blended with 
Tollet). ¥ ale, porter, or stout, (frovisional protection not allowed. March 17, 
— " — 1881). 
FINAL SPECIFICATIONS FILED 1183.* EK . 7 
P ee ee Soe sie tel ls nife Handles: M. Bauer, Paris. ((. Bour- 
December 10, 1861. Nos. ~— 2647, 2532. 2538, 2538, 2539. 2540. | gade, Puy de Dime, France). [2d]—Porcelain, stoneware, clay, 
ie 2542, 2551, 2552, 2553, 2579, all | class, &c., are the materials employed. (Provisional protection not 
12 oofe “tae ts oa 204s 9752, all of the | “ed March 18, 1881). 
’ ” " OOo, 561 56 5, 75: rf) e 
year 1881. 1207.* Lubricating Dies or Moulds: P. Wood, 
13, 2556, 2557, 2558, 2563, 2567, 2568, 2572,| West Bromwich, Staffordshire. (2d.)}—The moulds used 
2573, 2589, 2601, 2632, 2648, 2701, 2716, | for bricks, tiles, &c., are lubricated by jets of steam between the 
2806, allof the year 1881. clay and the mould, (Provisional protection not allowed, March 
14, 2571, 2574, 2580, 2592, 2604, 2626, 2681, | 19, 1881). 
optllofthe year 1881, 1263.* Advertising: J.P. Bennett, London. (2d) 
15 2600. 2602, 2603, 2605, 2610, 2611, 2612, | —'1 he advertisements are printed on paper to be used for * special 
= 7. - x Ty 2 : a 2699, 2817, | private purposes.” (Provisional protection not allowed). 
“gp ig gh 1515.*° Wra Envelope f o1 
“or 2613, 2620, 2623, 2624, 2628, 2629, 2633 : pper or Envelope for Expressing Oil 
i "2636, 2642, 2647, 2650, 2658, 2668, 2609, | fFom Seeds: C. H Dibb, Hull, Yorkshire. [2d.)— 


The wrapper is made of compressed tanned walrus hide. (Pro- 


visional protection not allowed. April 6, 1881). 











1611* Compound of Cocoa, &o.: W. Barry, Peck- 

. Surrey. (24) —Consists in mixing with cocoa, saan Beoeen 

bark, preparations of phosphorus, and preparetions of fron, (Pro. 
visional protection not allowed. April 13, 1881), 


2078. Meteorological Indicating and Air Test- 
ing Instruments: F. H. F. Engel, Hamburg. (WW. 
Klinkerfues, Gottingen, Germany). [6d. 2 Figs.)—The dew point, 
relative moisture, and air temperature are simultaneously 
registered on a dial by a pointer or needlé, which is operated by 
the expansion or contraction of a hygrometric hair or hair string. 
The hair is fastened at one end and passing over a pulley is kept 
taut by a tension weight at the other end. The variations in the 
length of the hair moves the pulley and with it the hand or pointer, 
(May 12, 1881), 

2083. Motive Power Engines: J. Robson, Bir- 
mingham. [(d. 12 Figs.}—Refers to gas engines in which the 
mixture is admitted by the outstroke of the piston, and compressed 
by the instroke into a combustion chamber at the back end of the 
cylinder, and then ignited on the next outstroke; the products 
being expelled by the next instroke. The invention relates princi- 
pally to working the valves, and for effecting the starting on the 
non-compressed principle, and then changing it to the alternate 
compressing principle, The general arrangement is shown in the 
illustrations. A plate piston 10 is fixed to piston 2, and has a 
swing valve 11, On the outstroke the mixture is drawn into the 
cylinder by port 12 and admission valve 13, but is prevented 
mixing with the products contained between the two pistons. On 
the next instroke the mixture is compressed partly into port 12, 
and between the two pistons which form a combustion chamber. 
On the following outstroke the charge is exploded by slide 15, and 
on the instroke the products are expelled through valve 16, The 


























igniting slide 15 is worked by eccentric rod 7, which has a slot 
moving freely on slide pin 17, except when the hinged finger 18 is 
inserted between the rod and the slide, in which case the slide is 
moved, This finger is lifted every alternate revolution of the 
engine shaft by the three-toothed cam, which is worked by a 
ratchet wheel 21 and pawl 22. For facilitating the starting of the 
engine, the arrangement shown in Fig. 3 is used, in which a shaft 
with two eccentrics and rods 44, turned by handle 45, lift and 
retain the two pawls 22 and 27 out of contact with the ratchet 
wheels 21 and 26 (Fig. 2), so that the escape finger moves the 
escape valve every successive revolution, and the slide is not 
moved at all, consequently when the engine is turned round by 
hand the mixture is drawn in at each outward stroke by flap 
valve 13 until the piston is at half stroke, and a small outside plate 
48, operated by chain 46, ignites the charge, (May 12, 1881). 


2102. Manufacture of Tin and Terne Plates: 
D. Leyshon, Penolawdd, Glamorganshire. (4d.)— 
The invention ¢ ee in immersing the plates to be coated in a 
bath of hot palm oil, after removing them from the bath of water, 
and before placing them in the molten metal, and in dispensing 
with the use of the second bath of molten metal which is required 
when the plates are immersed ina bath of cold grease as usual. 


(May 13, 1881). 
2107.* Chromographic Printing : H. J. Haddan, 
London. (iW. H. Forbes, Boston, Mass,, U.S.A.) (24.)—Is for” 


combination of lithographic and typographic printing, the machine 
having lithographic stones with rollers and type set up in suitable 
forms with the usual rollers, &c. (May 14, 1881), 


2108. Cotton Pile Plushes, &c.: W. Irlam, 
Eccles, Lancashire. (2¢.)—Consists in making the cotton 
pile plushes cf cotton yarn which is first treated with a tin mor- 
dant, then dyed, and afterwards mordanted with hydrochloric 
acid or alum. To render the fabric more easy to cut it is prepared 
with a solution of sulphate of magnesia or Epsom salts, with 
glycerine added in some cases. (May 14, 1881). 

2109. Mechanism Employed to es the 


Speed of Steam Engines: H. Lindley, Salford. 
(6d. 6 Figs. jJ—Is for improvements on Hartnell and Guthrie's 





Patent 325 of 1868. The inventor claims “ the employment of this 
type of governor geared to rua at twice the speed of the epgine 
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shaft :” and “ the insertion of two or more steel links between the 
weighted levers and the spring, or weighted resistance, to diminish 
friction and prevent undue wear.” In the illustration Fig. 1 shows 
the gearing and valves. A is the main valve, B cut-off valve work- 
ing on plate C bearing against main valve A; D is the governor 
drum containing weights, the centrifugal action of which is 
resisted by eprings, and whici, by means of links and connexions, 
is caused to act upon the eccentric working at double the speed of 
the engine crankshaft. Fig. 2 shows the second part of the inven- 
tion, which consists in the use of the steel links M M applied to 
quick-speed governors, (May 14, 1881). 


2110. Regulating the Working of Vacuum Pans, 
Applicable for Sugar Bolling, &c.: A. Watt, Liver- 
pool. [ls. 16 Figs.)—The valves for admitting liquor to 
regulate the consistency, air to equalise the pressure, water to 
the condenser, and steam to the various coils respectively, are 
worked by means of electric thermometers, vacuum gauges, and 
electrical contacts. (May 14,1881), 


2116.* Travelling Cabinet: W. M. Cochrane, 
London. (2/.)—The cabinet is arranged so as to form a table 
and desk, and is fitted with compartments, shelves, and drawers, 
the whole being capable of being compactly closed for travelling. 
(May 14, 1881). 


2117* Apparatus for Producing a Number of 
Copies ofany Writing or Design: J.H. N: East 
Ham, Essex. (2d.)—The gelatinous surface instead of being 
flat as usual, is cylindrical,and is rolled over the paper to be 
printed, after having first received tne impression from s paper 
written with aniline ink. (May 14, 1831). 


2119.*° Adjusting and Securing Door Knobs 
on their Spindles: A. W. Pocock, Wandsworth, 
Surrey. (2¢.)— Consists in splitting or cutting the socket, so that 
when drawn together by a screw it clasps the spindle. (May 14, 1881), 


2121. Screw Propellers for Steam Ships: W. R. 
Lake, London. (J. 8. Root). (6d. 10 Figs.}—Claims placing the 
screw shaft at an inclination or angle to the line of movement of the 
thip, and at the same time diminishing the pitch of the screw and 
=e its diameter according to the angle of the shaft. (May 14, 
1881). 


2122. Gas Motor Engines, &c.: J. Dougill, Man- 
chester. (éd. 15 Figs }—Consists (1) in the application of a 
spring for receiving the force of the explosion, and communicating 
it to the flywheel; (2) in the valves for regulating the speed of the 
engine; and (3) in the valve which admits and ignites the gas, and 
allows the escape of the products of combustion. One end of the 
spring d is attached to a dise a (which is fixed to the crankshaft 5), 
and the other end to the driving pulley and flywheel which are not 
keyed to the shaft, The sudden movement of the piston serves to 
twist or wind up this spring, and thence to rotate the flywheel 
and pulley, the object being to obtain regular and uniform motion. 








The two smaller figures represent respectively a section of the 
cylinder A through the mixing box m, governing valve, slide. and 
mushroom valve n, and a horizontal section threugh the admission 
and exhaust valves. The mixture of gas and air is drawn into the 
cylinder by piston A’through the mixing box m, passage r, and valve 
P. and is ignited by a gas flame p?. Previous to the piston begin- 
ning its return stroke, the inner valve covers the gas passage r, and 
reopens exbaust passage s, whilst at the same time valve p returns 
the gas jet p® to its normal position. The products of combustion 
pass through X and valve g, and thence to exhaust pipe through 
s. (May 16, 1881). 


2123. Beltsor Straps for Driving Purposes: D. 
Williams, Portmadoc, Wales. (2d )—The invention con- 
sists in making canvas or cotton belting flexible and adhesive by 
steeping first in a solution of raw oil and resin, and then after 
passing it through rollers by coating it on both sides with a composi- 
tion made of white lead, boiled oil, varnish, and slate dust. (May 
16, 1881). 


2124. Hydraulic Caps for Winding Shafts: F. 
Wirth, Frankfort. (\, Frantz and F. Westmeyer, St. Johann- 
on-the-Star, Germany). [4d 6 Figs.}—Relates to the cap or plat- 
form lifts of shafts of mines, and consists in the use of double 
levers worked by hydraulic rams which serve as supports for the 
frame carrying the cap, and are placed in position in such a 
manner as to allow the frame to pass, the levers returning to their 
former position by hydraulic pressure, the whole being intended 
as an automatic safety apparatus. (May 16, 1881), 


2125. Apparatus for Propelling and Steering 
Vessels: a. Figge,London. [6d. 7 Figs.)—Consists (1) in 
the employment of a flexible propeller formed in imitation of a 
fish's tail, and working with a rocking motion. The propeller is 
driven from a shaft baving a universal joint, and is capable of 
being turned to port or starboard in a similar manner toa rudder; 
(2) in forming featherivg fins in the keel of the vessel, which fins 
are rotated in horizontal planes by vertical shafts, and are 
feathered or caused to present their broad surface and edge alter- 
nately. (May 16, 1881). 


2126.* Compound for Renovating and Preserv- 
ing the Polish of Wood Furniture: C.D. Abel, Lon- 
don, (Z£. Schultz, Berlin). (2d.}—Consists of a mixture of fatty 
oils with gum mastic and other gums or resins dissolved in alcohol 
and with nitro-benzole, (May 16, 1881). 


2127. Life-Preserving Garment: F. W. Brewster, 
Westminster. [6¢d. 3 Figs.)}—Consists of acape or waistcoat 
formed with enclosed corks or buoyant air tubes arranged in stripes 
or rows 80 a8 to allow freedom of movement to the wearer, and 
canned sufficient flotative power to sustain him in the water. (May 

6, 1881). 





2128.* A. B. 
Brown ana W.F. King, burgh, (24¢.}—This inven- 
tion is for automatically steering a vessel in a predetermined 
course, and consists in forming the compass with two magnetic 
needles, and arranging two platinum contact-pieces so that when 
the ship deviates from its course contact is made and an electro- 
motor set in motion for the purpose of operating the valves of the 
hydraulic or steam steering gear. To prevent the rudder from 
being put too hard over to either side when the deviation is smali 
the electric contact-pieces are arranged to be shifted to a certain 
extent in a manner corresponding to the movement of the rudder, 
so that the contact becomes broken and the movement destroyed. 
(May 16, 1881). 

2130.* Steering Apparatus for Ships: W. Morgan- 
Brown, London. (i. Lind , Withelmshafen, Germany). 
(8d. 10 Figs.}—The object of the invention is to produce an 
even tension in the rope or chain that moves the tiller; this is done 
by an arrangement of pulleys and blocks, which prevents slack in 
the rope at all positions of the helm. (May 16, 1881). 


2131. Petroleum or Hydrocarbon Cooking and 
Heating Stoves: F. H. F. Engel, Hamburg. (/. 
Kock, Hamburg). (6d. 5 Figs.}—The improvements apply to the 
wick holder, wick guide, burner, and to details of the construction 
of the outer casing of the stove. The wick holder is lined with tin- 
plate to render it smooth for working up and down the wick ; the 
wick guide consists of a pair of rollers connected by gearing; the 
burner is provided with a turnable cap used for partially or wholly 
extinguishing the flame. (May 16, 1881). 


2132. Portable Crane: J. Hurst, Brighton. 
(6d. 5 Figs}. -1s chiefly applicable for use on buildings, and con- 
sists of a portable jib having clamps and screws for attaching it to 
a scaffold pole. The clamps are made in some cases hinged on 
one side, and made to grip the pole by a screw on the opposite 
side, or are completely in halves, and fixed with screws on both 
sides. (May 16, 1881). 

2133. Rotary Engines, &c.: W. R. Lake, London. 
(W. H. Jacobs and A. J. Jacobs, Haarlem, Hoiland), (8d. 6 Figs.) 
—The engine is of that type in which there is no moving abutment, 
but radial pistons slide in and out of a drum fixed ona revolving 
shaft that is eccentric to the main cylinder. The feature of noveity 
lies in moving the radial pistons in and out by means of projections 
formed on their end surfaces, which projections engage in circular 
grooves in the cylinder covers. by this arrangement the pistons 
are kept against the internal surface of the cylinder without the 
use of springs. The connexion between the pistons and the drum is 
such as to allow them a little sideways play. (May 16, 1881). 


2135.* Heating Apparatus: R. H. Abrey, High- 
bury, Middlesex. (2¢.)—Jhe apparatus is for horticultural 
purposes. The products of combustion are led through a flue 
surrounded by a pipe which conveys water to the boiler, so that 
the heat from the products may be utilised. (May 17, 1881), 


2136. Manufacture of Artificial Alizarine: J.A. 
Dixon, Glasgow. (C. Koenig, Hédechst-am-Main, Germany). 
(4d.]— The alkaline “ alizarine-smelts” are precipitated by means 
of lime for the purpose of separation. (May 17, 1831). 


2137. Stands for Supporting Lasts in the Manu- 
facture of Boots and Shoes: J. Southwood, Leeds, 
(6d. 3% Figs.|—The stand is provided with screws, &., by which 
the position of the last can be adjusted. (May 17, 1881). 


2138.* Looms: J. Holding, Manchester. [2d)—A 
flat curved spring is placed at one end of the picking stick, over 
which the picking band passes for the purpose of yielding and 
modifying the effect of the sudden jerk. (May 17, 1881). 


2139.* Lamp Burners: T.Rowatt, Kew. [2d)—Two 
deflecting cones are used to direct the air against the flame near 
the root, and a third cone for directing the air higher up the flame, 
the object being to increase the combustion and light. (May 17, 
1881). 

2140.* Ventilating Apparatus: E. Hatton, Man- 
chester. (2d.)—Refers to hopper ventilators and consists essen- 
tially in fixing strips of cloth or india-rubber to fourm a weather- 
tight connexion. (May 17, 188[). 


2141* Brooches, &c.: W. H. Taylor, Birming- 
. (2¢.]—Refers to improvements in the method of attaching 
the brooch and the tools for making the parts. (May 17, 1881). 


2142.* Photographic Printing Frame: W. H. 
Beck, London. (?. Piguepé, Paris). [2¢.J—Rolls of sensitive 
paper are used instead of glass, and can be mechanically moved so 
as to enable a number of views to be taken. (May 17, 1881). 


2144. Blasting Charges for Mining, &c.: W. E 
Gedge, London. (JL. Favre, St, Etienne, France), (6d, 4 Figs.) 
—‘ithe main feature of the invention consists in the use of a spring 
plug coated with incombustible paste formed of flour and a decoc- 
tion of oak bark and mushroom. The charge of powder which 
covers this apparatus is held in gthe ordinary way, the end of the 
fuse or match being coated with the sume paste, which gives 
the cartridge the property of disengaging no smoke and causing the 
expansion of the gases to take place perpendicularly and not 
parallel to the axis of the hole. (May 17, 1881). 


2146. Wax-Thread Sewing Machines: W. R. 
Lake, London. (DL, H. Campbell, Pawtucket, U.S.A.) [6d. 
25 Figs.}—Refers to improvements on former Patent 1795 of 1878 ; 
the present invention consists essentially in the combination of a 
hook needle, a centrally pointed shuttle with a complex shuttle, 
each composed of three or more rails. (May 17, 1881). 


2147. Water Waste Preventers: W. Bartholo- 
mew, Lambeth. [6¢d. 5 /Figs.j—Consists of a measuring 
cistern and lifting bell so arranged that the bell in rising carries 
up water with it, and sets up a flow in a pipe, and establishes a 
syphon-like action, which causes the discharge of the measured 
quantity of water, (May 17, 1881). 

2148. Compound Steam Engines: H. H. Lake, 
London. (J. W. Chisholm, Brooklyn, U.S.A.). (6d. 6 Figs.]—The 
engine has two low-pressure and one high-pressure cylinders, each 
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of which have independent slide valves. The high-pressure cylinder 
@ is placed within low-pressure cylinder 6, the piston 6! of which 
is annular and works on the outside of cylinder a. The piston 
rods of the two cylinders are connected together by crosshead 4. 
Live steam is admitted through steam closets i and j to the high- 
pressure cylinder, and after acting on the piston a! passes to the 
low-pressure cylinder 6, where it operates on the annular piston 
bo). It then passes into a receiving chamber m? and thence to the 
low-pressure cylinder c, and through the exhaust pipe to the 
surface condenser. By this arrangement, the live steam in per- 
forming its work in cylinder a is protected from radiation by the 
steam in the intermediate cylinder b, which in its turn is protected 
by its own exhaust steam filling the space between cylinder } and 
jacket b%, and the chamber m*, The cylinder c is also protected 
by the steam, which is further heated by the gases of combustion 
—— the smokestack, which pass through tubes m*. (May 17, 
881). 


2149. Fireplaces, &c.: T. F.S leton, Belfast. 
—([6d. 8 Figs.}—The fuel receptacle has a door with an over- 
hanging lip at the bottom for retaining the smoke in proximity to 
the fire until consumed, A rocking bar is placed beneath the fire- 
place, which operates a pusher for feeding the fuel upward and 
forwards to the front of the grate. The fire is lighted in front of 
the grate, and the smoke and gas have to pass through the incan- 
descent fuel, and are retained in contact by the overhanging lip 
referred to. (May 17, 1881). 


2150, Trunks or Boxes for Wearing Apparel, 
&c.: W.R. Lake, London. (/. H. Ransom, Buffalo, U.S.A.) 
(6d. 7 Figs.]—The box is so arranged that trays can be drawn 
aside without being removed, and ready access had to the entire 
contents of the box. (May 17, 1881), 


2151* Shedding Apparatus in Looms: A. 
Flather, Bradford. (24.)—Consists in the employment of 
one or more chains of tappets, which work upon barrels fixed to 
the top rail of the loom. (May 17, 1881). 


2152.* Pumps: B. J.B. Mills, London. (Z. Hazélle, 
Paris). (2d.}—To dispense with turning the pistons or boring the 
cyiinders of pumps, the piston is formed with a top and bottom 
flange, between which is an india-rubber ring, When motion is 
given to the piston this ring rolls to and fro, and forms a close 


packing. (May 17, 1581). 
2153.* Register Stoves: J. Sawyer, London. 


[(2¢,}—Consists in the application of a combustion box at the back 
of the stove and provided with a slide door, flue opening, and 
descending pipe, by which arrangement it is conducted through 
and over the fire, and the products are conveyed to the bottom of 
the combustion box, where they are consumed. (May 17, 1881). 


2154.* Horse Rakes: W. Brenton, Polbathio, 
Cornwall. [2d.)—Relates to the means for turning the rake, 
and for automatically fixing and holding it in position after it has 
been turned. A flanged and notched boss is fastened to the beam 
into which takes a pivotted catch on the handle, (May 17, 1881). 


2155.* Ploughs, &c.: W. H. Sleep, Crofthole, 
Cornwall. (4¢.)—Relates to improvements on former Patent 
2429 of 1876,and appears to consist in the method of attaching 
and locking the “ stilts,” the means for regulating the depth of 
the balance plough, for fixing skim plates, and for attaching wheel 
and other stems to the beams of ploughs and other implements, 
(May 17, 1881). 


2156. Torpedo Boats: J. H. Johnson, London, 
(A, J4 A, Lagane, Paris). (6d. 6 Figs.)—The ,invention consists 
in the use of a water-tight float permanently connected to the 
upper deck of the torpedo boat for the purpose of maintaining 
the vessel below the surface of the water out of the reach of pro 
jectiles. Communication is established between the upper part of 
the float and the interior of the vessel by two hatchways protected 
by an armour-plated hood, (May 17, 1881). 


2157. Machines for Calendering or Smoothing 
Paper: A.J. Boult,London. (J. ck and Sons, Diisseldorf, 
Germany). (6d, 11 Figs.)—Comprises (1) a spreader for prevent- 
ing folds or creases, and for stretching the paper; (2) a roller 
bearing for facilitating correct parallel adjustment; (3) a journal 
brake for stretching the paper; (4) a device for protecting the 
hands of the workman from the rollers; (5) an arrangement of 
belting for slow and quick speeds ; and (6) a device for pulling up 
the hegvy rolls of paper into the bearings, consisting essentially of 
a@ rope wound round a rotating shaft and pulley rollers. (May 17, 
1881). 


2158.* Apparatus or Vessel for Holding. Measur- 
ing, Skimming, or Testing Milk: H. B. Fox,Oxton, 
Cheshire. (2d.)—A bowl has a central glass tube with openings 
in the side nearthe bottom. The tube is screwed into the bottom 
of the bowl and a float placed therein. The gradations on the 
conical sides of the bowl] give the measurement, the float shows 
the specific gravity, and by unscrewing the tube and allowing the 
milk to run off through the hole the cream alone can be left in the 
bowl, (May 17, 1881). 

2159. Railway Brakes: C. D. Abel, London. V/. 
Hardy, Vienna). [8d. 21 Figs.)—Consists in the arrangement by 
which.the brake shaft of the carriage is connected to a telescope 























lever, which can be coupled to the brake gear of the contiguous brake 
carriage, so as to enable either the brakes of both carriages to be 
operated simultaneously by the brake screw spindle of the one 
carriage, or each brake carriage to be worked separately; & is the 
telescope lever, the one end of the sliding part of which is attached 
by a universal joint to the crank lever w, and the other part & is 
pivotted to the carriage and terminates in a crank connected to a 
screw adjustment s. As the ends of the carriages are brought 
more or less near together owing to the play of the buffers, the 
telescopic lever adjusts itself to the varying distances. When 
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required to operate a single brake only, a small elbow lever is! 
disconnected from the lever of the adjoining carriage, (May 18, | 
1881), | 

2160. Attaching Knobs to Door, Lock, and/| 
other Spindles: E. S. Harvey, Tottenham, and J. | 
Brodie, Bloomsbury, Middlesex. (6d. 10 /igs.)—Notches | 








USA) [6d. 4 Figs.)—The) arbor of the quarter second-hand 
passes through the hollow arbor of the centre wheel of the watch 


| train, and supports the former by a shoulder near its front end on 


an end collar of the hollow arbor, so that the arbor of the quarter 
second-hand may oscillate on this support. (May 19, 1881). 


2187. Marine Steam Engines: W. Allan. Sunder- 


are cut in the end of the spindle, and the knob is attached thereto | 7 Be. . : : : 
by © steel epeing plate we nich engages with ene or other of the | land. 0d 7 Figs |—Refers to direct-acting surface condensing 
notches, (May 18, 1831). engines, the invention consisting in the arrangement shown, in 
J which the circulating water passages to and from the pump valves 
2162." Pre ation of Wire for Use in the Manu.- | ®re fitted in the bedplate. The illustrations represent a plan of 
facture of ttle Fences, &c.: E. Fox, Millwall, | the bedplate, and an end view of the surface condenser. D is the 
Middlesex. (2¢.}—Barbs or points are attached to the wire 


rope at intervals by folding two pieces of metal on to it. The 
pieces are heated and welded together, so that they encompass and 
adhere firmly to the wire or rod. (May 18, 1881). 


2163." Fastenings for Bracelets: T.Champion, 
London (2¢.)—A spring catch lever engages with a tooth, from 


which it can be disconnected by drawing forward the lever, (May 
18, 1881). 
2164." (Cc. w 


Roller Skates: W. R. Lake, London. 
Reymond, Boston, U.S.A.). [2d.]—Separate heel and toe plates 
carry the front and back rollers respectively, and are capable of 
being moved ontwards or inwards so as to adjust the length of the 
skate to the foot. (May 18,1881). 


2166. Spring Mattresses, &c.: G. D. Peters, Lon- 
don. [6d. 3 Figs.}—Consists first in a fastener for connecting 
and second in an improved mattress constructed of 

nes, and springs conuected by metal strips, and by the fastener. 
(May 18, 1881). 

2168.* Portable Easels: E. J, Chabrel, Withing- 

ton, Lancashire. (2¢.)—The third legis made with an exten- 








sion piece so that the easel can be adjusted in any position upon 
uneven ground, (May 18, 1881). 
2169. Distilling Shale, &c.: G. T. Bellby, Mid- 


Calder, N.B. [éd. 4 Figs.]—The materials are passed through 
retorts in a continuous manner, and the distillation is effected by 
the heat or action of vapours or gases passing up from the lower 
part to the upper part of the retort. The “ spent” shale is further 
treated by increased heat and steam to obtain a large yield of 
ammonia, (May 18, 1881). 


2170.* Separating Liquids from Solids or Liquids, 
(2¢.)—Consists in using a 
» into which the liquid material is placed, the 

ing the solid particles to collect against the 


&e.: 
centrifugal machin 
centrifugal force cz 
inside of the cylindrical shell. 


H. J. Smith, Glasgow, 






(May 18, 1881), 


2172. Fire-Escape Ladders and Hose Con- 
ductors: A. M. Clark, Ldndon. (/. &. Winters, Chambers- 
‘ 9 Figs.}—The escape 


burg, and R. Vosburg, Brookiyn, U.S.A.) (6d. 
ladder is made on the “lazy-tongs” principle, and is operated by 
screws, nuts, and guide uprights, so that the frame can be kept 
level ho unequal the ground. Stationary and hinged hooks 
ere used for carrying a side ladder, and also arrangements for 
raising and lowering the hose pipes. (May 14, 1881). 














2173. Riding Saddles: R. Walters and J. Hewitt’ 


London. [6d 5 Figs.}—Consists in the method of mounting 
the springs which are used to take up the slack of the girth con- 
sequent on long rides, (May 18, 1831). 


2174. Manufacture of Bricks, Tiles, &c.: J. 
Walker, Leeds. (4d¢.}—Refers to blue vitrified bricks, tiles, 
&c., the novelty of the invention consisting in the combination of 
the ingredients (burnt oxide, burnt pyrites, and clay), and in the 
method of preparing, grinding, and mixing them. To prevent 
fusing together in the kiln there is placed between them a layer of 
tan, sawdust, or other waste vegetable substance, so as to leave a 
stratum of carbon. (May 18, 1881). 


2175. Regenerating or Restoring the Energy of 
Electric Batteries: W. R. Lake, London. (/. Maiche, 
Paris). (4d,)— Consists essentia]ly.in sending an electric current into 
the battery in the opposite direction to that of the current generated 
thereby, soas to produce on the substances that have to be decom- 
posed t first current a contrary action for reconstituting or 
recom} gthem. (May 18, 1881) 


2176. Extraction of Glycerine from Compounds 
or Substances Containing the Same, &c.: W. R. 
Lake,London. (?. J. B, Depoully and L, Droux, Paris). {4d.}— 
The invention is for’ The extraction of glycerine from manu- 
rers’ waste by the combination of the glycerine with fatty acids 

y so called, and with natural fatty bodies, which combina- 
nits the elimination by simple washing with water of the 
i rities from the ordinary glycerine of com- 























ther in 





m i h combination can be obtained either by heating 
in n air, orin a retort without pressure, or in a suitable 
vess ler pressure.” (May 18, 1881) 

2177. Stocking and Sock Suspender Clasps: E. 


Blinkhorn and F. A. C. Greebert, London. (//. Ar- 
mann, Vienna). [4d. 3 Figs,.}—A double-headed button slides 
ulong a slot and nips the fabric between it and two plates. (May 
18, 1881). 

2178.* Appparatus for Obtaining or Applying 











Motive Power: B.J. B. Mills, London. (4. Li Viani, 
Genoa), (2d¢)j)—* A lever working on an axis transmits by @ con- 
ig rod threefold the power exerted upon it by a pair of discs,” 





ne gt 
(May 18, 1881) 

2180. Distilling Apparatus for Steamships: A. 
L. Normandy, Victoria Docks, Essex. (4¢.)—The boiler 
steam in being condensed inside a chamber evaporates secondary 
from salt water outside the chamber; the hot fresh water 





steam 
resulting from the condensation of the boiler steam is fed back 
into the boiler, while the fresh water produced by the condensation 
of the secondary steam is cooled and rendered available for drink- 
ing. (May 18, 1881). 


2181. Firearms: W. W. Morton, London. [id- 
Figs.}—In drop-barrel guns the trigger plate is solid with the 
body, and the lecks are not let into the stock, but bears solidly 
against the back portion of the action as if there were no locks 
(May 19, 1881). 

2182. Treating Ores and Substances contain- 
ing Antimony: J. Hargreaves and T. Robinson, 
Widnes, Lancashire. [(d.)—Kelates to treating antimonious 
ores to obtain metallic antimony and other products such as gold, 
silver, mercury, bismuth, cadmium, &c.—the inventors claim 
ten features of novelty for their invention, the first of which con- 
ts essentially in obtaining antimony in solution by dissolving 
yhide of antimony in hydrochloric acid. (May 19, 1881). 


2184.* Apparatus for the Amalgamation of 
Gold: F.Campbell, London. (2d.}—The auriferous sands 
or ores are placed in a water tank containing quicksilver at its 
bottom and is agitated by stirrers. The mixed sand is then 
beaten over the end of the tank to a riffle box,’and passes by gravity 
over quicksilver troughs arranged step fashion. The quicksilver 
3 removed from time to time and treated for the recovery 





amaigan 
of the gold. (May 19, 1881). 
2185. Chronograph or Stop Watches: L. A. 


Groth, London. (i. A, Lugrin and P. Nordmann, New York, 












































seating for the circulating pump, in connexion with which is a 
passage way. A hollow passage Ein the bedplate receives the 
discharge from the delivery valve, and is carried below one of the 
bearings of the crankshaft to the opposite side of the bedplate, 
above which the surface condenser is placed at F. The direction 
of the flow from the circulating pump is indicated by arrows 
(May 19, 1881). 


2188.* Condensing Carding Engine or Machines: 
J. Ramage, Alva, N.B. [2d.)—The ordinary “ doffer” is re- 
placed by a novel construction of carding or doffing strips formed 
of narrow bands of carding cloth or wire. (May 19, 1881). 


2189.* Governors or Brakes: J. H. Hughes, Bir- 
kenhead. (2d.)—Relates to the use of a governor for use on 
road locomotives, so arranged that when a predetermined speed 
is exceeded steam valves are operated and the brake applied to the 
wheels. (May 19, 1881). 


2191.* Lock Bolts or Pins: H.F. Hailes and A.S. 
Bishop, London. ([2d.)—JIs applicable for securing the 
draught poles of tramcars, and consists in a partially hollow 
slotted bolt, into which fits a rod or plunger and two barbs or 
wings for engaging with the slot of the bolt, (May 19, 1881). 


2192.* Motive Power Engines: J. Cartwright. 
Leeds. [2d¢.)—Relates to rotary engines and consists in an 
arrangement of revolving movable plates or floats, which are 
pushed out in succession into a fixed cylinder and act as pistons. 
(May 19, 1881). 


2193.* Roundabouts or “Caroussels:” F. H. F. 
Engel, Hamburg. (W. Stuhr, Hamburg), (24.]—A rocking 
up-and-down motion is imparted to each seat, independently from 
the roundabout motion. (May 19, 1881). 


2194.* Looms: J. Leeming and R. Wilkinson, 
Bradford, Yorks. (24.)—The improved apparatus is for 
enabling the whole of the heald shafts and warp threads to be 
readily brought into one plane, or “levelled,” also for operating 
rotary shuttle boxes, but without the aid of drawings, which are 
not filed with this provisional specification, the invention cannot 
be clearly explained. (May 19, 1881). 

2195. Figured Cloth, &c.: J.Warburton, Bolton, 
Lancashire. (4¢.)}—The manufacture of satin or twill cloth 
woven continuously from one warp at the same time that a floated 
yarn figure is produced on the surface of the cloth from another 
warp, the latter being bound at the back when not making figures, 
constitutes the feature of novelty of this invention. (May 19, 
1881). 


2196. Manufacture of Figured Cloth: T. Taylor 
and J. Warburton, Solton, Lancashire. (2d.]—Relates 
to improvements on “ Mitchelline” cloth, as described in Mitchel’s 
Patent 1964 of 1868. According to the present invention there are 
two picks of coarse weft together and two picks of fine weft 
together ; the novelty consists in the use of two separate ends of 
stitching yarn to one end of face yarn, and the shedding of the 
yarns in combination with the progressive order of the picks of 
coarse and fine wefts. (May 19, 1881). 


2199." Manufacture of Tin and Terne Plates: 
E. Trubshaw, Llanelly, Carmarthenshire. (2¢.)— 
The vessel employed is divided into two compartments containing 
respectively metal and grease. After the plate has been cleaned 
it is immersed in the metal, passing through the flux on the 
surface, The coated plate is passed through rolls contained in 
the grease compartment, and is then complete, ready for cleaning. 
(May 19, 1881), 


2200.* Apparatus for Exhibiting Advertise- 





ments: A. P. Judge,London. (2d.)—The advertisements 


are placed on a drum contained in a vertical polygonal structure 
having spaces through which the advertisements can be seen. 
The drum revolves by ratchet motion operated by weights and 
pulleys, (May 19, 1881). 


2201.* Railway Lamps and Chimneyless Burners 
for Petroleum Lamps, &c.: I. Blake, Birmingham. 
(2d.]—The air is admitted through perforations in the case, and 
the inner lining of the body is closed top and bottom, the air 
being drawn to the burner through the space between the reflector 
and its attachment and the inner lining. (May 19, 1881). 


2202. Bicycles, &c.: E. Marshall, Birmingham. 
{6d. 13 Figs.)—Refers (1) to the method of constructing anti- 
friction ball bearings; (2) to gear wheels for varying the rate of 
motion of the travelling wheel; (3) arranging the parts so that 
they can be disconnected for passing through doorways; and (4) 
screwing the spokes into a flange formed on the hub. (May 19, 
1881). 


2203. Bevelling Angle Bars, &o.: J.H. Johnson, 
London. (W. Highfield, Philadelphia.) (6d. 6 Figs.}—The bar 
is passed between two pairs of rolls which confine the opposite 
flanges of the bar, and the angle of the pairs of rolls are gradually 
changed in respect to each other as the bar passes through, so that 
the flanges of the angle iron can be spread out to any required 
degree, (May 19, 1881), 


2205.* Harpoons: H.J. Haddan, London. (0. ¢. 
Bjerke, Christiana, Norway). [2d.]—Consists in electrically con- 
necting the harpoon so that when it strikes the fish an electric 
current is sent into it to effect its destruction, (May 20, 1881). 


2207. Apparatus for Working Brakes of Rail. 
way Trains: J. Armstrong, S don. (6d. 6 Figs.) 
—Ejectors used in vacuum brake apparatus give the best results 
at one particular pressure of steam, This constant pressure is 
attained by placing a reducing valve between the boiler and the 
ejector. Fig. 1 shows a valve suitable for the purpose, in which 
the steam enters at the port P, passes through the annular 
spaces around the valve and on to the ejector by the port P', at 
the same time pressing up the diaphragm, which is opposed by 
the spring S, and in so doing reducing the size of the annular 
spaces around the valve, and consequently wiredrawing the steam 

















until it is reduced to the required pressure. To combine air or 
vacuum brakes with hand brakes the piston or diaphragm is fixed 
to the screw or other part of the hand brake apparatus, while the 
cylinder or sack is coupled to the brake shaft or lever. In Fig. 2 
| C is the cylinder, P the piston, D the piston rod, A the screw shaft. 





When the actuating fluid is admitted to the cylinder the piston 
forms a fixed abutment for it while the cylinder moves. When 
the screw is turned it moves both piston and cylinder. (May 20, 


} 1881). 


2208. Apparatus for Ironing: W. H. Davey 
| Highgate. and H. Fabian, Erith, Kent. (id. 3 Figs.J 
—The article to be ironed is placed on a covered roller which, 
| whilst revolving, has a heated iron drawn to and fro by means of 
a crank, a lever, and connectingrod. (May 20, 1831). 


2209. Gunpowder Flasks. &c.: F. W. Ticehurst, 
Birmingham. [6d. 4 Figs.)}—The flask isso arranged that when 
emptied of its contents it may be used as the oil reservoir of a lamp 
or as acandle holder. (May 20, 1881). 


2210. Manufacture of Paper: T. Wilson, Hol- 
lingbourne, Kent. [6d. 1 Fig.)—The object is to increase 
the strength and obtain a texture resembling hand-made paper. 
An endless felt or blanket is pressed upon the moist paper whilst 
on the wire cloth of the machine, and a second blanket is caused to 
touch upon it, the paper whilst so held between the two biankets 
being pressed by rollers, (May 20, 1881), 


2211. Buffer and Draw Gearing: I. A. Timmis, 
Westminster. [6d 10 Figs.)—The invention consists in the 
use of radial or side check springs, and the use of levers and 
weights in lieu of or in conjunction with the side check springs, 
by the use of which it is stated the friction and straining of the 
buffer and draw gearing is lessened, (May 20, 1881). 


2212.* Dynamo-Electric Machines: C. A. Bar- 
low, Manchester. (A. de Meritens, Paris). [(2d.}—The inven- 
tion is based on the discovery ‘that the pole of a straight magnet 
becomes more intense if a mass of metal is applied to its other 
pole.” The machine is composed of two magnetised clasters of 
horseshoe form, each cluster has two branches with sixty-four 
plates. These branches are arranged in a curve so that their 
inner surface is equidistant from the periphery of a ring that 
rotates between them. ‘To effect this, each of the sixty-four plates 
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is laid on a cylindrical surface formed in an opening cast in an 
annular magnet carrier, and in a recess cast in a second annular 
magnet carrier, The magnet carrier is of bronze and the arms of 
the magnets pass through the openings. The second magnet 
carrier is of cast iron; it forms the base-plate or magnetic yoke 
common to all the clusters. Outside the bronze magnet carrier on 
the driving shaft is a ring which contains sixteen bobbins, each 
compose 1 of eighty plates of soft iron divided so that each bobbin 
contains in itself four separate small bobbins. The sixteen large 
bobbins are fixed to the small ring, and the sixty-four smail 
bobbins are covered with suitable wire. The details of the com- 
mutator are described, but in the absence of drawings they can- 
not well be understood. The inductors of the machine are made 
of two clusters of permanent horseshoe magnets, the four poles of 
which form an almost complete circle. (May 20, 1881). 


2213. Production of wees Gas and Manu- 
facture of Ammonia: . Samuell, Liverpool. 
(2d.]—The gas is produced by a3. steam through iacandescent 
coke or iron borings contained within a cupola,’such incandescence 
being maintained by producing a rarefaction of the air in the 
cupola by means of a (steam jet, and so inducing steam to pass 
through the incandescent material with great velocity. (May 20, 
1881). 


2214. Umbrella and Parasol ft gg A Ww. G. 
Denham, Southwark, and F. A. Ellis, bet pe nts 
(6d. 15 Figs.}—Consists in making the “stretchers,” “ gets,” 

* middie bits” of malleable cast iron, (May 20, 1881). 


2216. Sewing Machines: J.Imray,London. (//. 
Buckofeer, Berlin). (6d. 12 Figs.)}—Refers to improvements by 
which two rows of stitching are formed simultaneously by two 
needles, one of which can be adjusted so as to produce the rows of 
stitching atany distance apart; the method of effecting this adjust- 
ment, the presser mechanism, adjustable needle plate, looper shaft, 
and adjustable feeder, form the features of novelty of this inven- 
tion, (May 20, 1881). 


2219. Manufacture of Steel: J. Imray, London. 
(P, M, Martin, Paris). (4d)—The inventor claims “the produc- 
tion of a spongy material resulting from reduction and cementa- 
tion of metallic ores or metalloids by subjecting them to long 
continued heat in admixture with reducing and cementing agents ;" 
and “the production of alloys by fusion of iron and iron ore 
along with the spongy products referred to above.” (May 20, 
1881). 


2220.* Manufacture of Fuel: H. Baggeley. Lon- 
don. (2d.)—Coke, chalk, lime, and resin oil mixed together and 
moulde into bricks. (May 20, 1881). 


2221. Dressing one. Finishing Woollen or 
Worsted Fabrics: J. W. Bannister and W. By- 
water, Leeds. [6d 1 Fig.}—The fabric is first conducted over 
a steaming box and thence to rollers which are capable of rocking 
s0 a8 to vary the tension on the fabric. It is then passed succes- 
sively to a brushing roller, a sand or emery roller, inking rollers, 
and adjustable pressure rollers, and finally to the cuttle arms for 
effecting the desired folding. (May 21, 1881). 


2222. Applying - to Doors: A. McMillan, 
Thorniiebank, Renfrew, N.B.: [6d. 6 Figs.)—A helical 
spring is placed in a recess es in the door, and is connected to 
the door frame by a chain or cord passing over antifriction rollers. 
(May 21, 1881). 


2227. Supplying Gas to Movable Gas Motor 
Engines: W. Crossley, Manchester. [6d 4 Figs.) 
—For supplying gas to a gas motor engine which is moved to and 
fro along rails as in the case of a crane, the patentee claims the 
use of a scroll-shaped gas trough containing a liquid seal, as shown 
in Fig. 1, where the trough A is made with a lip a projecting down- 
wards. B is the gas pipe from the engine and bends under the 
lip a, terminating with an open mouth within the upper cavity of 
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ch it draws its supply. 


the troagh from whi For supplying gas to 
locomotives he provides, gasholders mounted on wheels and 
furnished with a tubular 1 ole, which can be connected to a socket 
on the locomotive. Both mouth of the pole and the socket may 
be furnished with valves H H (Fig. 2) pressed by springs against 
their seats when the pole and the sockets are disjoined, and 
mutually forced from the seats when the connexion is effected. 
(May 21, 1881). 


2229. Firegrate Screens: S. S. Ogden, Man- 
chester. (|6¢. 6 Figs.}—Is for improvements on Young's 
Patent 4324 of 1877, and consists in suspending the screen by an 
adjustable attachment, and using a clip to grip the grate ‘bar. 
(May 21, 1881). 


2230. Air Compressors and Apparatus for 
yumpéng and Forcing Fluids: H. Fletcher, Bolton, 

Lane. [td. 1 Fig.)—When the air inlet valve is carried by the 
piston it is connected to one end of a lever moving with the piston, 
and a weight is attached to the otherend of the saidlever. By this 
device the momentum of the valve is at all times balanced by the 
momentum of the weight, and it is no longer affected by the 
reversals of motion of the piston, When two pistons are used their 
respective levers are coupled by a rod, (May 21, 1881), 


2231. Apparatus for Washing Glasses, Jars, &c 
T. Wood, Manchester. [6¢. 4 /igsj—A solid cylindric ai 
brush revolves within a hollow ¢ ylindrical brush, the two moving 
in opposite directions. When a glass is placed between the two 
its interior and exterior surfaces are washed and brushed simulta- 
neously. (May 21, 1881). 


2249. Apparatus for Heating Dwelling Houses, 
Hospitals, &c.: C.L. Friedlander. (Jéinksping, Sweden). 
(6d, 8 Figs.}—A cast iron furnace is placed with a brick chamber 
through which air is made to circulate. The products of combus- 
tion rise up the body of the fu:nace, descend through tubes into a 
smokebox, and ascend another set of tubes to the chimney. The 
cold air enters the chamber at the bottom and after passing 
upwards through the tubes is emitted from the top into a system 
of distributing tubes. (May 24, 1881). 


2276. Kitchen Ranges: J. MI. Shaw. Glasgow: 
[6d. 7 Figs}— Relates, among other things, to the formation of a 
flue under and behind the boiler with portable slabs carried by 
flanges, and to the combination therewith of a plate in front of the 
boiler to close the flue, a cool space being left between it and the 
boiler. (May 24, 1881). 


2314. Preservation of Butter: G. M. Allender, 
London. (2d.)—The preserving substance is orthophosphoric 


Sees. Graters for Grating Salt, Bread, &c.: L. 
Field, Birmin . (6d. 11 Figs.}—The block of material 
is placed in a hopper, the bottom of which is formed by a rotating 
cylinder provided with a grating surface. (May 27, 1881). 


2437. Metallic Circuits for Electrical Trans- 
mission: E.Edmonds, London. (@. M. Mowbray, North 
Adams, Mass,,U.8,A.) [6d, 9 Figs.J)—Consists of two conductors 
combined in close proximity to each other, one uninsulated, say, of 
iron, with or without ground connexions, the other insulated, the 
pair forming a complete metallic circuit. When a number of such 
circuits are laid together in contact each individual circuit will 





transmit without injurious interference with the others. The 
illustration shows one method of carrying out the invention. 
B B BB are four insulated copper conductors embedded in 
grooves inthe iron rod A, By means of rollers the edges of the 
grooves are afterwards turned over to retain the wires laid in 
them, (June 2, 1881). 


2455. Mechanical Fog Horns: J. Sturge and J. 
Grubb. Birmingham. [6d. 1 figjJ—The cylinder a con- 
stitutes the compressed air receiver, and also serves to protect the 
pump cylinder 6 of the double-acting pump. In the drawing the 
piston d is represented in the act of making its upstroke, and as it 
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rises the air above it is forced through the valve k into the chamber 
a. The valve i is at the same time opened, air entering below the 
piston to be forced into the reservoir ‘through the valve / as the 
piston descends. The compressed air is supplied to the fog horn 
m 80 as to produce a continuous sound. (June 3, 1881), 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may 
be consulted, gratis, at the offices of ENGINEERING, 35 and 36 
Bedford-street, Strand. 











THE CONSERVANCY OF RIVERS. 


At the meeting of the Institution of Civil Engineers, 
held on Tuesday, December 6, Mr. Abernethy, F.R.S.E., 
President, in the chair, two papers on ‘‘ The Conservancy 
of Rivers’’ were submitted. The first, relative to ‘‘ The 
Eastern Midland District of England,’’ by Mr. W. H. 
Wheeler, M. Inst. C.E., was read in an abridged form ; 
and the second, which dealt with ‘‘ The River Irwell,’’ by 
Mr. Ar. Jacob, B.A., was unavoidably read in abstract. In 
opening the proceedings, the President expressed the hope 
that, in the course of the discussion, the conditions of other 
river basins would be considered. 

Mr. Wheeler stated that he had selected the watershed 
drained by the Ouse, the Nene, the Witham, and the Wel- 
land as typical of one peculiar class of rivers. This district 
was generally flat, the elevation at the heads of the rivers 
being only about 300 ft. above the sea, aud the strata were 
of a permeable character ; consequently there was freedom 
from mountain torrents and from the rapid discharge of 
water. The rainfall was small; the industry pursued on 
the banks of the rivers was almost entirely of an agricul- 
tural character, and there was therefore no complication 
from the pollution of the streams by manufactories. These 
rivers discharged into a sandy bay, where there was a con- 
siderable rise and fall of the tide. Together they drained 
about 5719 square miles of country, of which 668,241 acres 
were fen land. Their total length was 416 miles of trunk 
stream, or with the tributaries 872 wiles, giving 8155 acres 
to a mile of the former, and 4315 acres to the latter. The 
mean capacity of the channels in ordinary floods was equal 
to 1 square foot of channel to every 816.6 acres. The rain- 
fall on an average of the twelve years ending 1880 ranged 
from 17.39 in. in the driest seasons to 34.48in. in the wet- 
test, the mean being 26.05 in. On the improvement of the 
main outfall of these rivers there had been spent during 
the last century about 2,000,0001., and yet the lands drained 
by them were constantly subject to floods, and enormous 
loss had been incurred during the last few years in the 
destruction of crops. The author gave particulars of the 
various works which had been carried out, and of the 
peculiarities of each river as regarded flow of tide, dis- 
charging capacity, and the effect of rainfall in causing 
floods. It was contended that divided jurisdiction acted 


that if the immense amount of money already spent had 
been applied under one general system for each river, it 
would have resulted in putting and keeping these rivers in 
a thoroughly efficient condition, and made them capable of 
receiving and discharging the largest floods. 

The cause of floods was traced to subsoil drainage, the 
more efficient condition in which arterial drains and ditches 
were kept (so that the rain was more rapidly passed to the 
rivers), the destruction of woodlands, the draining of meres 
and lakes, which formerly acted as reservoirs, and also to 
an increase in the rainfall. From statistics kept at Boston, 
it was shown that the annual rainfall had been steadily 
increasing, the averages over a long period having been: 
1826-40, 22.45in.; 1841-60, 23.25in.; 1861-80, 24.39 in. 
The average of the last five years had been 29. 04 i in., the 
greatest quantity recorded during a like period, and 
5.62 in. above the average of the last fifty years. No pro- 
vision had been made for the more rapid discharge and the 
increased rainfall. Bridges and weirs remained as they 
were; while sufficient control was not exercised over mil- 
lers and others having rights of water. Owing to the 
decay of the inland navigations, the works were in a 
neglected state, the channels becoming choked with deposit 
for want of dredging, and the weeds allowed to grow un- 
checked. The money that had been spent in improvements 
had been raised by the owners of lands in the lower 
reaches, and the conservators of these portions of the rivers 
offered the strongest opposition to any works above them 
that might send the water down more quickly, contending 
that, as those above had contributed nothing towards the 
cost of the works, they had no claim to take advantage of 
them. Even in ‘‘ The Fens,’’ where conservancy trusts 
existed, these were so split up into bodies having control 
only over sections of each river, that it was impossible to 
carry out any comprehensive scheme for the improvement 
and management of the whole river as the main outfall of 
the district. Any local scheme brought forward was vio- 
lently opposed by all other interests, and an instance was 
given where 100,0001. had been spent in Parliamentary and 
legal contests alone on one river ; and the cost of obtaining 
Parliamentary powers for the improvements of another 
river had amounted to 150, 

The author contended that the whole history of the 
Fenland drainage showed the baneful result of divided 
administration, and taught that no voluntary or private 
legislation was sufficient. The administration of the 
several districts protected by Fen Acts was efficient so far 
as it went, and the schemes in force might serve as a model 
for any Conservancy Act that might be framed. But what 
was required was the consolidation of all the smaller trusts, 
and the uniting them by representatives sent to one general 
Conservancy Board, which should have control over the 
main river and its banks from its source to the sea, as 
the main highway for the discharge of the water from the 
whole basin. The management of the interior drainage 
should be left to the trusts already in existence, or, where 
none existed, to others formed under the powers of the 
Land Drainage Act. To supersede existing organisations 
by new Boards elected ona different plan would, in the 
author’s opinion, be most injudicious, and only lead to 
further complications and expense. The mode and area of 
rating were now well defined and understood, at least over 
the greater portions of the four Fen rivers, and any 
addition that might be required would be less felt than by 
a tax raised by a new Board ona different basis. The 
upper districts, where flooding now principally took place, 
must be prepared to bear the burden of the cost of any new 
works required for their relief. The necessity for the 
consolidation of all interests by representation on one 
general Conservancy Trust was shown by further opera- 
tions for the improvement of the outfalls being still 
required ; these rivers discharging into an estuary which 
was slowly warping up by deposit, the extension of the 
training of the outfall must be a continuous work, and 
however perfect the result might be at the conclusion of 
any extension, the channel would gradually deteriorate by 
the formation of sand-bars and deposit, the former due to 
the contention between the flood and ebb tides, and the 
latter to alluvial matter brought down by the river. With 
reference to the character of these works the author con- 
sidered that, in all draining works, free action should be 
allowed to the ebb and flow of the tidal current, and that 
any choking of this resulted in a deterioration of the 
bed of the channel and the level of the low-water discharge. 
The tidal water being constant and continuous, and larger in 
volume than the fresh water, had much more influence in 
maintaining the channels. An example of this was given by 
a comparison of the Witham with the Ouse and the Nene, 
and their respective capacities for discharging fioods. In 
the Witham the tidal current was stopped by a sluice eight 
miles from its mouth, in the Nene and in the Ouse the tidal 
current had a free flow. The average level of low water of 
the same flood over a period of seven days was 16 ft. 6 in. 
above low-water spring tides in the Witham, 7 ft. 7 in. 
above in the Nene, and 5 ft. 6 in. above in the Ouse. 
Further, in the Witham large deposits occurred in the bed 
of the channel during dry weather, whereas the deposi- 
tion in the other rivers was only very slight. The author 
was averse to the removal of mills and weirs, and contended 
that, by proper provision for flood discharges, these were 
quite compatible with good drainage ; that the water held 
up inariver above the influence of the tidal flow was a 
decided advantage to the land and for water supply, and 
that to remove the weirs and allow the river to run at its 
natural level would drain the water too much from the 
land, and cause droughts worse in consequence than the most 
severe floods; and that water was valuable for obtaining 
power which might more frequently be used for agricultural 
purposes than at present. 

The author argued that as extreme floods only occurred 
occasionally, and at uncertain and distant intervals, there 
having been only twelve severe floods in the district treated 
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(May 26, 1881). 





prejudicially on the efficient management of these rivers; 





of during the last thirty years, it was necessary to adapt 
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the channel of the river to a normal discharge, and also | 
for the reception of these occasional floods. This could be 


done a modification of the system of Wash-lands | 
adopted by the Dutch engineers for the drainage of the 
Fens. The main channel being made of sufficient capacity | 


to carry ordinary floods, the sides above this height should 
be laid at a slope sufficiently flat to allow of the growth of 
grass, and the feeding of sheep and stock in the sammer. | 
The protecting banks should be set sufficiently far back to | 
allow room for the passage of the greatest floods likely to 
occur. Bridges and other similar obstructions should be 
proportioned to the largest flow. To adapt the main | 
channel to the discharge of extraordinary floods would not 
only involve enormous expense and waste of land, but the | 
abnormal size would be detrimental to the channel itself, | 
by the sluggish pace of the stream in ordinary times, and 
by allowing weeds to grow and shoals to form. The occa- | 
sional flooding of the washes at the sides would be of little | 
injury, and during the greater part of the year these would 
afford valuable pasturage. Even to prcvide for the dis- 
charge of a continuous rainfall of 0.25 in. in twenty-four 
hours would require the channels of those four rivers to 
be enlarged to nearly three times their present size, their 
mean discharging capacity being now nearly equal to 
0.094 in. of rain every twenty-four hours. 








Mr. Jacob remarked that the river Irwell, which drained | 
a watershed of 311} square miles, took its rise near the | 
town of Bacup, at an elevation of 1325 ft. above the level | 
of the sea. Passing southwards it was joined by several | 
affinents, the principal of which were the Roch, the Croal, | 
and the Bradshaw Brook. As the stream approached 
Manchester and Salford the valley in which it flowed | 
became wider, and the inclination of the river was much | 
reduced. Near the source of the stream the declivity of 
the bed was 176 ft. to a mile, which gradually diminished 
to 4ft. ina mile at Salford. From geological evidence it | 
appeared that the valley had been from pre-historic times | 
subject to inundation. The disastrous floods, to which | 
Salford and the district lower down the river were liable, 
had been considerably increased by foreign matter, which 
had partly filled the bed. This, which came from mannfac- 
tories situated on the banks, consisted for the most part of 
furnace cinders, but all the waste products from paper 
works, dyeing, bleaching, and other industries had been 
cast into the river unreservedly, and it was only by watch- 
fal care that the Corporation of Salford, and the Bridge- 
water Navigation Company were able partially to check 
the evil. The erection of weirs, as well as the narrowing 
of the channel by the erection of mills and other buildings 
upon the margin of the river, had increased the tendency 
to flooding. ‘Thus, owing to the natural characteristics, 
and the subsequent interference with the channel, the 





| sufficient capacity to carry away, during high floods, all 
| water in excess of what the river-bed was capable of con- 


flooding of the urban parts of Salford, as well as of the 
rural districts extending from Salford to Warrington, had 
of late become more and more destructive. Several schemes 
had been propounded for the relief of Salford and Man- 
chester, all pointing to the construction of a tunnel of 


taining. It had been suggested that a relief channel would 
discharge the flood waters more rapidly than the river 
channel, and that in consequence the districts below would 
be inundated to a greater extent, for flood of any given dimen- 
sions, than at present. This, however, would not be the case, 
for the new channel, if properly controlled by sluices and 
judiciously used, would prolong the duration of the flood 
Of late years flooding had become more frequent in the 
valley of the River Irwell than formerly. In 1866 occurred 
the greatest flood that had been recorded during the present 
generation, and in December, 1880, an exceptionally high 
flood had laid a large area of the district under water. The 
flood of 1866 covered an area of 1100 acres, and the flood 
of 1880 an area, in the district of Broughton, of 300 acres, 
almost entirely occupied by dwelling houses. Besides the 
recommendation to construct a tunnel for the discharge of 
surplus water, cutting off some of the bends in the river 
and dredging the channel were suggested, as well as the 
construction of sluices, to reduce the elevation of the 
surface caused by weirs. ‘The embanking of the river 
where it passed through open ground was further recom- 
mended, but no substantial improvement had yet been 
carried out, owing to the difficulty of getting the several 
interests concerned to agree. When considering the best 
means of abating floods, the question of compensation 
reservoirs was not forgotten; but having regard to the 
large number of manufactories and other works situated on 
the river, and to the railways and canals and public roads 
which would be interfered with, it soon became evident 
that the outlay would be so heavy as to render the con- 
struction of compensating reservoirs unadvisable. 

Any communication dealing with river conservancy in 
its purely technical details only would be imperfect, and 
some reference was necessary to the principal points likely 
to arise regarding the constitution and administration of 
conservancy boards, as well as the definition of conser- 
vancy districts, and the incidence of taxation to cover the 
outlay on works. Conservancy boards hitherto had usually 
possessed control over only a limited area of country along 
the stream, and had no jurisdiction over pollutions, which 
passed down the course of tributary streams into the river 
which the Board were charged to conserve. For this, as 
well as for other reasons, it was expedient that the water- 
shed area should become the conservancy district. ‘Ihe 
rights and responsibilities of riparian owners over tri- 





butary streams were well defined; no one could abstract 


water, or otherwise deal with a stream, in such a way a3 
to inflict injury upon others who had the privilege of using 
it. The erection of houses, the construction of streets, 
open spaces, and passages, and the laying of sewers for the 
removal of surface water and sewage, all tended to affect 
the natural streams of a country, either by polluting them, 
or delivering the surface waters into them too rapidly. 
Again, one of the chief objects of the agriculturist was to 
remove surface water from the land, and to this end he 
deepened and improved ditches and other drainage outlets. 
These operations could not fail to affect the discharge of a 
river, and, this being so, there could not be any injustice 
in taxing upland owners to some extent for the mainte- 
nance of river works and the prevention of flooding. They 
should, therefore, be represented on the Conservancy 
Board, and it followed that expediency pointed to the 
watershed line as the proper boundary for a conservancy 
district, unless the area enclosed was too large to admit of 
the administration of the Board being satisfactory. 

In Germany the main streams of the country were 
generally the property of the State, which exercised control 
over them, and constructed such works as were necessary 
to preserve the navigation and supply water power. The 
Government recouped itself for the outlay of tolls taken on 
the floatage, as well as from millowners and fees paid for 
the privilege of fishing. In France, also, the Government 
possessed the water-right over navigable streams. Up to 
alate date the necessary expenses for maintenance were 
met, or partly so, by tolls, as in Germany; but the exac- 
tion of tolls had been discontinued, and the expenses were 
now chargeable to the National Treasury. In both France 
and Germany the riparian owners, as a rule, looked after 
their own interests, forming themselves into societies or 
syndicates, for the purpose of carrying out and maintain- 
ing the necessary protection works. 





PENNSYLVANIAN Buast Furnaces.—The receivers of 
the Philadelphia and Reading Railroad and Coal and Iron 
Company have had under consideration for some time 
a proposition to lease three of the large iron furnaces 
which have been idle for several years. The offer, which 
came from a numberof gentlemen already engaged in the 
manufacture of iron, has been accepted, and the terms of 
the lease and other details will very soon be made public. 
The furnaces are the Port Carbon, the Swede, and the 
Minersville, and they will no doubt be blown in without 
delay. Itis also intended to start the rolling mill attached 
to the Port Carbon furnace, and there is authority for the 
announcement that the Clymer furnace will be in operation 
shortly, so that before the close of the year there will be 
60 furnaces blown in out of 86 along the line of the Reading 
Railroad, the best showing in several years. 














Dec. 30, 1881.] 


ENGINEERING. 





645 








—3 





LITERATURE, 


Lectures on Architecture delivered at the Royal Academ 
by the late Epwarp M. Barry, R.A. Edited, wit 
Introductory Memoir, by ALFRED Barry, D.D. Lon- 
don: Murray, 1881. 

Tue book containing these lectures is divided into 
three parts: a memoir of 70 pages; a series of 
lectures strictly on architecture proper, and 
general principles, consisting of 185 pages; anda 
second series of lectures, treating on the historic 
architecture of days long past, or as it should be 
termed archeology from an analytical point of 
view; these last occupying 250 pages, and thus 
taking up a considerable portion of the book. 

Any memoir of those whose works and doings 
are familiar to us, is necessarily interesting; but 
when such an account throws light on the circum- 
stances under which an earnest worker-out of high 
and artistic principles has achieved his results, and 
explains hitherto obscure difficulties that have sur- 
rounded his path, it becomes valuable in propor- 
tion as it affords a key to the explanation of matters 
often incomprehensible from the surface, and fre- 
quently misjudged. 

Among the principal works of Edward Barry 
were, the additions to the Westminster Palace, the 
Cannon-street and Charing Cross Hotels, the 
Eleanor Cross, the Opera House at Malta, Covent 
Garden Opera House, the New Temple Buildings, the 
rebuilding of Crewe Hall, Halifax Town Hall, and 
the Birmingham Institute ; his bitter experience in 
connexion with the New Law Courts serves to 
inculcate the lesson ‘* Put not your trust in a Trea- 
sury Minute.” In the matter of the proposed new 
National Gallery, to which he was officially ap- 
pointed architect in 1570, with the prospect of a 
splendid opportunity of carrying out a national work, 
he was but little less unfortunate ; he added some 
new galleries, after which he learnt indirectly that 
the Government had abandoned its intention of 
carrying out anything further, Three years elapsed 
before the Government remunerated him in any 
way. ‘These with other troubles told on a constitu- 
tion not robust, wore him out, and shortened his exis- 
tence ; he died in January, 1880 ; and thus passed 
away aman that gained the highest distinction in 
competition for architectural employment on two 
of the most important public buildings in England. 
The lectures on architecture proper, that is of the 
first series before mentioned, are admirable; they 
show the results of deep thought, clear comprehen- 
sion, both from an artistic and from a fitting utili- 
tarian point of view, masterly analysis, and good 
judgment. General principles are laid down with 
breadth and vigour; while the “striving on” so 
frequently inculcated in every branch of the art, and 
aided by suggestions in every direction, show the 
tendencies of a practical enthusiast having definite 
aims. High professional honour, technical details, 
artistic improvement, details of practice, architectural 
progress, restorations, and the smoke difficulty are 
all fully dealt with. 

It could be of little use to quote any passages 
from these lectures ; the original should be read by 
every professional architect and student; and it 
would be well indeed were the whole profession to 
act up to the principles enjoined. Apart from that, 
the perusal of these lectures by non-professional 
men cannot but aid in producing a greater apprecia- 
tion of true architectural merit and an elevation in 
taste. Some of the phrases of the lecturer indicate 
his ideas of the relation between architecture and 
the general public as well as with the critics. He 
says: ‘‘ Architecture is an art which does not work 
in seclusion for the benefit of the few, but appeals 
openly to the many. Of course it will only be the 
few who are qualified by study and knowledge to 
speak authoritatively on its inner subtleties; the 
broader characteristics must always be those that 
will interest the uniustructed observer, ‘Io be able 
to see properly will ever require education, and 
the power of criticism is not an instinct, although 
the power of grumbling may be so. Knowledge, 
then, is required in the critic as well as in the artist, 
and where it abounds, a genuine criticism is of the 
highest value. It points out to the younger 


aspirants the way of progress, and exhibits the 
moderation that accompanies true knowledge.” 
Also: ‘‘ I am convinced that there is no reform of 
more pressing an importance in our day than the 
improvement of the homes of the million ; and this 
is a question in the solution of which architecture 
should have her share. 


Let us hope that this rich 











and powerful country will be able to rid herself of 
the reproach that a majority of her sons are unable 
to house themselves with comfort, or even with 
decency.” Such views are higher than those of 
most professional architects, The first series of 
lectures is hence of interest to the general public. 
Lecture X., ‘On Town Architecture and Modern 
Problems,” deserves the attention of the progressive. 
The utilisation of London squares in the way pro- 
posed is not perhaps after the best mode or very 
desirable in any way, but may aid greatly in leading 
the way to better things in that direction. 

The second series of lectures is interesting to the 
archeologist, and shows the manner in which the 
European architecture of the past, from the Norman 
castles down to the palaces and buildings of the 
Third Renaissance period, should be studied ; that 
is, in accordance with the local and transient circum- 
stances, and with the objects with which such con- 
structions, with their modes of ornamentation, were 
adopted; this series also explains the principles of 
architectural development in the past, and so far 
may be of assistance to those practically interested 
in producing that which is suitable, artistic, and 
useful in the future. The same ground having, 
however, already been more thoroughly gone over 
by Fergusson in his well-known works on architec- 
ture, this portion of the book is of comparatively 
less interest than the first series. Many of the 
examples quoted are identically the same, and 
the whole series of illustrations is borrowed from 
Fergusson’s books. This is especially unfortunate, 
as the lectures themselves, when delivered, were 
profusely illustrated by many drawings from various 
sources, 

In addition to this defect there are merely three 
or four drawings of the buildings designed by 
Edward Barry; showing that the editor might 
possibly have rendered the book much more com- 
plete in this respect. Such omissions and short- 
comings in the book do not, however, affect the 
value of the lectures, which will, probably, form a 
standard volume in every English architect’s library. 





Pocket Logarithms and other Tables for Ordinary Calcu- 
lations. Arranged and accented by Louis D’A. Jacx- 
son. 18mo. London: Allen, 1880. |Price*5s. | 

This very small volume is designed to enable any 
one to perform ordinary, and more than ordinary 
calculations with exactitude. Common four-figure 
logarithms are proved by aseries of examples to yield 
very incorrect results, aud this must necessarily 
occur in a very large proportion of cases. The 
accents are employed to remedy this defect, and yet 
keep the calculations short. The author justly 
states that if it is worth while to attempt to obtain 
four figures in the numbers of a result, it is also 
worth while to obtain these four figures right. The 
other tables in this little volume comprise: lst, 
mensuration formulz, weight of materials, and con- 
version multipliers for foreign measures ; 2nd, a com- 
plete set of formulz and tables for the computation 
of annuities, assurance, andinterest, newly drawn up 
by the author, and verified by an actuary of high 
experience. 3rd, a trigonometrical table of twelve 
pages, sufficient to interpolate and obtain results 
correct to one minute of arc, a gradient table, arc 
and sector table, and a set of useful constants. 

The whole is comprised in an actual, not a 
nominal, pocket-book as regards size; it is hence 
convenient on journeys for travellers and scientific 
and professional men, and will probably become one 
of the indispensables under such circumstances. 

We recommend this neat volume to all technical 
and professional men who havé occasion for such 
data as it contains, i 


Temp'elon’s Taschenbuch fir Praktische Mechaniker. 
Franz KREvuTER and Josger Orro. Briinn: 
Winiker. 

We have here a text-book for a class of mechanics 

not educated up to a high standard, unacquainted 

with higher mathematics, yet possessing a sound 
middle-class education. Books of this kind, written 
with special reference and particularly for the 
educated working engineer, foreman or draughts- 
man of the ordinary stamp, are not nearly so 
numerous as those for the upper class, and if well 
carried out, should have a very large circulation. 

The one before us, with the name of Templeton’s 

Pocket-Book, bears but little or no resemblance to 

the original work of this title; it is an engineer’s 

hand or reference book with the usual arrangement 
of a mathematical and a mechanical section, a third 


By 
Karl 





part containing formule, rules, and sketches for 
designing, anda fourth treating on technological sub- 
jects. ‘lhe book, although of but small proportions, 
contains an abundance of useful information in over 
600 pages, and more than 400 small sketches dis- 
tributed throughout the volume, add materially to 
its value. The entire absence of higher mathematics 
will no doubt be an important feature for all those 
for whom the book is specially intended, and a 
series of tables, including trigonometrical tables aud 
logarithms, render it more than usually comprehen- 
sive. 

That so large a variety of information cannot be 
very exhaustive, but has to be abbreviated as much 
as possible, is only natural, and the book will, there- 
fore, be one less suited for study than for reference, 
but the general treatment of the different subjects 
is more complete than is commonly found in so-called 
pocket-books. The title, ‘‘Pocket-book for Practical 
Mechanics,” is somewhat misleading, since a great 
part of the contents would never enter into the sphere 
of a practical mechanic’s occupation, and is really 
intended for the designing office ; but there is, of 
course, no reason why mechanics should not be 
acquainted with the principles of design ; experience, 
however, teaches that generally they are not, and 
very frequently even men employed in the drawing 
office have but a limited knowledge of what 
this book puts forward for the special use of the 
practical mechanic. If it succeeds in spreading the 
information it contains, it will be doing good 
service. 








THE JASPAR SYSTEM OF ELECTRIC 
LIGHTING. 

THE system of electric lighting, devised by M. 
Jaspar, of Liége, which was distinguished at the 
Paris International Exhibition of 1878 by the jury, 
who awarded him a gold medal, attracted great 
attention among electricians at the recent Exhibition 
in the Palais de l’Industrie on account of the simpli- 
city of the lamp, its efficiency in working, the soft- 
ness of the light produced, and the ingenuity of the 
whole system. We have referred several times to 
the Jaspar lamp in this journal, and especially we 
noticed the special arrangement that M. Jaspar 
adopted for lighting Salle 15 at the Palais de 
l'Industrie, and also the one he used in the café 
of the Paris Opera. The arrangement consists, it 
will be remembered, in placing the regulator pro- 
ducing the light at the bottom of a cylinder with 
opaque sides, which conceal it from view. The 
luminous rays escape from the upper and open end 
of the cylinder, and strike, at a distance above, a 
large white umbrella-like reflector, which diffuses 
them, and distributes a general illumination, very 
soft and pleasant to the eye. We shall find in this 
apparatus the indications of an idea which is con- 
stantly preoccupying M. Jaspar. He is not 
content to perfect a convenient and practical 
regulator, but goes further, to find the means 
of efliciently distributing the light. In a word 
he has endeavoured to produce, not only light 
but useful illumination, which are two things 
entirely distinct, although in popular language they 
are too often spoken of as identical. We will divide 
into two parts our notice of the Jaspar system, 
describing first the regulator itself, and then the 
manner in which he employs it. ‘The Jaspar lamp 
belongs to the numerous category of apparatus in 
which the weight of the positive carbon-holder acts 
as the motive element. The system is monophotal, 
that is to say, it is not adapted to the divisibility of 
the voltaic arc, and only one lamp can be placed in 
an electric circuit. Fig. 1 is a side view of the 
regulator, from which a part of the enclosing box 
has been removed in order to show the mechanism. 
Figs. 2, 3, 4, and 5 are respectively two vertical and 
two horizontal sections, aud from these the descrip- 
tion will be readily understood. The frame of the 
lamp consists of two platforms A A’, the first larger 
thau the second, and connected by four bars a 
making a cage, formed like a truncated pyramid. 
The sides of the frame are closed by varnished iron 
plates, which can be removed at will, and which pro- 
tect the mechanism against injury and from dust; 
the apparatus can be suspended from two screwed 
rings. ‘The negative carbon-holder C is formed of a 
copper tube traversing the upper platform, and the 
lower part of which slides in a second tube C! fixed on 
the base A. This lower portion of the negative 
carbon-holder is formed of a hollow cylinder 
of soft iron. In the middle, the tube C is 
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pierced with a longitudinal slot wide enough to | sponds to the unequal wear of the carbons. On the | the lamp,and insulated electrically by an ebonite ring. 
allow a part of the circumference of the grooved | drum itself is wound a third cord d'"', to which is | Beside the tube H, and parallel to it, is a smaller 


pulley D to pass; around this pulley is wound the | attached a weight P', free to be moved longitudi-|tube I containing mercury (about 250 grammes). 
cord d, which descends in the axis of the tube C,| nally on its rod by means of the screw V placed | [nto this dips the pendent rod K fixed to the posi- 
and carries a weight P that keeps it stretched. This | outside the case of the lamp. ‘This weight helps to | tive carbon-holder, and which transmits the current 
weight abuts upon a transverse piece ¢ in such a| counterbalance that of the positive carbon-holder, from the electric generator. The negative carbon- 
way that when the cord is wound up the weight in| which it always tends to rise, Its fosition is | holder also carries a pendent rod L terminating in 
rising lifts the carbon-holder. ‘The grooved pulley is | regulated in such a manner that its influence is a small piston which can move within the tube N 
fixed on a small drum'T’, carried by the two brackets | greater in proportion as the current is more | filled with mercury (about 350 grammes). The dia- 
b, on which is also placed the grooved pulley D',|feeble. By this means the regulator can be | meter of this piston is less than that of the tube, so 
the dismeter of this being double that of the pulley| used with very varying intensities of current. | that when the piston moves down by the motion of 
PD. On the pulley D' is wound the cord d', attached | ‘The positive carbon-holder is formed of a copper|the carbon-holder, the mercury passes from one 
at its lower extremity to the piece E, which forms | tube F furnished with a clip to which the carbon | side to the other of the piston by the narrow 
the base of the positive carbon-holder. It will be| is attached. Figs, 6 and 7 show a detail, in which the | annular space. This acts as a very efficient brake, 
seen that according to the direction in which the | studs aand allow the regulation in two planes, per- | and prevents any sudden action which would show 
cords d d' are wound that the weight of the positive | pendicular movements being rendered possible by the | itself in irregularity of the light, The arrangement 
carbon-holder tends to rise the negative carbon- | spherical articulation S. The carbon is held securely is somewhat similar to that employed in the Brush 
holder, and that this will move through only half | in place by the locking screw vr. ‘The tube F slides | lamp, but we do not know to whom the priority of the 
the distance of the former. This difference corre- | in a tubylar guide H fixed in the upper platform of | idea is due, On the tube C' is wound an insulated 
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copper wire forming a solenoid, and intended to’ 
produce the separation of the carbons and to counter- 
balance the effect resulting from the weight of the 
positive carbon-holder. We may now proceed to 
examine the working of the mechanism we have 
described. The positive pole of the electric generator 
is in communication with the tube I, the mercury it 
contains, the pendent rod K, and the positive carbon- 
holder, ‘The negative pole of the generator is con- | 
nected to the solenoid, the tube N, the pendent rod 

L, and the negative carbon-holder; the contacts, | 
s-cured by the immersion of the rods in the mercury, 

are excellent and always certain. ‘The points of the | 
carbons are in contact when the current passes; | 
the solenoid exerts an attraction on the iron rod 

which forms the end of the negative carbon-holder, 

and tends to draw it down. The weight of the | 
positive carbon-holder, regulated by means of | 
the counterweight P, acts in an opposite direction, | 
making equilibrium between the two opposing 
influences—the weight and the magnetic attrac- 
tion—and the separation of the points would| 
remain unaltered, if the action of the solenoid | 
were constant. In reality this is not the case, | 
it varies with the position of the iron rod, and the | 
distance between the carbons tends always to in- 

crease. To counterbalance this augmenting action | 
cf the solenoid it occurred to M. Jaspar to place | 
between the weights of the large pulley, a counter- | 
weight Q acting in the opposite direction, and the| 
moment of which increases at the same time as the 

effort of attraction of the solenoid. The distance 

between the carbons consequently remains constant 

all the time that the lamp is in action. In describ. 

ing the lamp, we have now only to mention the | 





(For Description, see Page 650.) 


spring R placed outside the box, the object of which 
is to lock the apparatus when it is not at work, and to 
facilitate replacing the carbons, and taking the lamp 
apart. 

It wil) be seen that the Jaspar regulator, which 
is very simple, and not liable to get out of order, 
combines three striking characteristics : 1. The coun- 


| terweight P, allowing the employment of the lamp 


with currents of varying intensity. 2. The counter- 
weight Q, compensating automatically the variable 
action of the solenoid. 3. The pendent rods acting 
as brakes, aud preventing any sudden variation in 
the movement of the carbons. 

This apparatus, the working of which in France 
is now in the hands of the Compagnie Générale 
d’Electricité, is already largely in use in Belgium. 
It is employed in at least sixty industrial establish- 
ments, the principal of which are the Villebroeck 
Engineering Works, theestablishment of MM. Naeyer 
and Co., the Gosselier Iron Works, the iron works of 
Monceau-sur-Sambre, the Telegraph Department at 
Brussels, MM. John Cockerill and Co., Seraing, and 
the Skating Rink of Liége. The installation of the 
Brussels Telegraph Department is a good illustration 
of the application of the Jaspar system. Three 
lamps are placed in the telegraph operators’ two 
rooms at the northern station, and the light reflected 
from the ceiling distributes a uniform illumina- 
tion almost equal to daylight. The lamps are sur- 
rounded by a first reflector (Figs. 8 and 9), cylindrical 
in form and open at both ends, and below this is 
placed a ground glass screen A B, which also acts as 
a reflector. The directions of the rays are shown on 
the diagram, and it will be seen that the light 
striking the ceiling is thrown down into the room. 


|about 2: horse power per lamp. 











MERSANNE’S ELECTRIC LAMP. 
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The three regulators are fed by three continuous, 
current Gramme machines driven by a gas 
engine. ‘The consumption of gas is equal to 
Previous to 
the light being introduced the two rooms were 
illuminated by 60 gas burners, consuming in all 
317 cubic feet per hour. The gas engines are stated 
to consume 247 cubic feet, a very large amount for 
the 7 horse power they collectively develop, but 
even on this estimate there is a saving of 70 cubic 
feet per hour, while the regulators supply a light 
equivalent at least to 300 burners, The increase of 
light is invaluble in this installation, and is the 
means of avoiding many errors, and also of econo- 
mising time. We need say nothing about the 
sanitary advantages of the electric light over gas ; 
these are well known and generally admitted, and 
are, moreover, common to all systems. 

The above example, and the beautiful installation 
at the Palais de l’Industrie show how carefully M. 
Jaspar has been labouring to find the best method 
of utilising the light. In common with many elec- 
tricians, it has occurred to him that instead of 
dividing the current and obtaining a number of 
lights on one circuit, it would be practicable and 
more economical to distribute it from one centre by 
suitable optical apparatus. In support of this 
idea he relies on two facts: One, geometrical, 
based on the law of the dispersion of the light 
in an inverse ratio to the square of the distance, due 
to the divergence of the rays. Parallel rays, on the 
contrary can be projected to considerable distances 
without much loss. The second, results from the 
loss in luminous intensity due to the division of 
the electric light. 1t is known that if by division a 
better distribution of electric light is obtained, the 
sum of the intensities of the smaller lamps is far 
below that which could be produced by the current if 
concentrated into one light, The system devised by 
M. Jaspar to preserve the advantages of a single 


light, and at the same time to distribute it to diffe- 
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rent points, consists in grouping around the lumi- 
nous point of his regulator, a crown of crystal glass 
lenses, which receive the rays and refract them in as 
many parallel groups of rays as can be reflected in 
useful directions, and which direct them where neces- 
sary through openings in walls, upon large white 
screens placed in the apartment to be lighted. These 
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screens act as it were like electrical windows, dis- 
tributing the light, like ordinary windows do the day- 
light, into the room. Figs. 10 and 11 show how these 
lenses are arranged. The lever Lserves to shift the 
crown of lenses, when by accident an abnormal con- 
sumption of carbons takes place, producing a change 
in the position of the luminous point, and destroy- 
ing its coincidence with the lenses, an accident which 
shows itself at once on the screen. The shifting of 
the luminous point arises from want of homogeneity 
in the carbons, from any difference in their diameter, 
from currents of air, &c., which change the ratio of 
consumption from their normal of 1 to 2, a propor- 
tion on which the relative feed of the carbons is 
invariably based. In M. Jaspar’s works the 
adjustment of this lever is necessary only after one 
or two hours’ work. 

This system of division is applied very effectively at 
M. Jaspar’s establishment, 12, Rue Fonfosse, Liége, 
and it is illustrated by Figs. 12, 13, and 14, repre- 
senting respectively a section of the building, a plan 
of the ground floor, and one of the first story. From 
these figures it will be seen that a single lamp of an 
intensity of about 200 Carcels, placed on the ground 
floor in the erecting shop, and surrounded with a 
system of lenses, mirrors, and total reflection prisms, 
lights seven different rooms separated by walls and 
partitions, by means of eleven groups of reflected 
rays. The apparatus is placed on a bracket, ‘The 
mirrors and reflectors are mounted on articulated 


feet movable in all directions, permitting them to 
assume any desired position, and to reflect the rays 
in the necessary directions on the white paper 
screens placed in the rooms to be illuminated. The 
number of divisions can be easily carried to twenty- 
five. The arrangement of the building we illustrate 
does not easily lend itself to this mode of lighting, 
because M. Jaspar’s works were not built on a 
regular plan, but were increased gradually by irre- 
gular additions, forming a series of almost inde- 
pendent buildings, among which it was very 
difficult to distribute the light properly. From the 
results obtained, however, it may be fairly con- 
cluded that with a building adapted for this system 
of illumination, very satisfactory results would be 
obtained. 

M. Jaspar’s works were at first lighted by 40 gas 
burners, costing about one shilling an hour. With 
the electric light this cost is reduced to fivepence an 
hour, divided as follows : 





d. 
Carbons... wai on ose 2 
Coal, oil, and engine-driver ' pea 1.5 
Interest and depreciation ... oie eee 1.5 
Total oat in nn 5 


The installation we have described possesses con- 
siderable interest as a practical illustration of the 
division system of which M, Jaspar is so ardent an 
advocate. In almost all the numerous applications 
of his regulator, it is combined with an arrangement 
of screens and diffusing reflectors, dispensing the 
light produced from a lamp in which the luminous 
point is concealed. According to the inventor these 
screens act in a manner precisely similar to clouds, 
which when the sky is overcast diffuse and filter the 
sunlight, and soften the shadows produced by a 
luminous atmosphere. Upon the principles above 
indicated the Variety Theatre of Liége was lighted 
in 1879, when two lamps were used regularly 
throughout the whole of one season. The Salle de 
Fontainebleau, Rue Ste. Marguerite, in Liége, was 
also lighted in this manner. ‘This hall, 82 ft. wide 
and 90 ft. long (7380 sq. ft.), was brilliantly lighted 
by one lamp. 

Before concluding this notice we have to describe 
a special feature of the Jaspar system, having for its 
object the indefinite extension in the period of illu- 
mination without touching the regulator. The 
normal time during which one pair of carbons will 
burn is three hours. The device we have alluded 
to consists in placing in the same clips serving as car- 
bon holders, a series of five or more carbons separated 
from each other by spaces of about .15 in., making as 
it were a pair of rakes with the teeth opposite each 
other. (See sketch.) These pencils always burn 
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in pairs, and never more than one pair at a time, 
the current flowing through two opposite carbons, as 
if they were alone. At the proper time, however, 
the current flows horizontally to the next pair, and 
the time necessary to bring the new pair of carbons 
to a state of incandescence is no more than that 
during which the ends of the used carbons fade 
away to blackness, There is thus no interruption 
in the light from this cause. It is obvious, how- 
ever, that this arrangement would not adapt itself 
to the system of division already described, and 
that some complication would be involved in the 
mechanism for regulating the position of the idle 
carbons, while one pair was being burnt. 





PRIVATE BILLS FOR SESSION 1882.* 


WE now enter that area of the London Gazette 
devoted to Notices for Bills incorporating new 
railway companies, and find on closer analysis that 
one of the reasons why the number so greatly exceeds 
that of last year is owing to the fact that in many 
instances two, and in several three, similar projects 
have been designed by different engineers. Prudence 
may perhaps suggest some arrangement between 
the competitors before some of these Bills reach 
Committee, in which case the list under this 
head will be considerably lessened, otherwise much 
| money and no inconsiderable amount of ire will be 





| wasted in thesession now abouttodawn upon usin per- 
| fectly futile hostility, Forinstance, threefairy princes 
| —— — 





* See pages 579, 592, and 619 ante. 





are in the field to rescue Cinderella from the sheds at 
Waterloo, and place her in a palatial residence con- 
veniently situated to receive her numerous would-be 
friends, No fewer than four champions have taken 
into consideration the destitute railway condition of 
Windsor, and tendered their services towards relief. 


Rickmansworth and Harrow are again to the fore, 


while the number of connexions with a place 
called Rhondda is little short of legion, and other 
laces will be similarly noticed as we travel 
orward. On the other hand the Brighton and 
Chatham and Dover magnates are at present 
supposed to be locked in one of those loving but 
sometimes shortlived embraces called understandings, 
hence the total absence of enterprise of a hostile 
character as between those two companies. ‘The 
sweet little cherub that sits up aloft to take care of 
poor Jack seems occasionally to devote a little of 
his spare time in other directions, and may have 
given a hint or two in certain quarters which has 
tended to the present result. We have, however, 
no time for further conjecture, and resume our 
subject, taking these Bills also for convenience sake 
in alphabetical order. 

The Ascot, Windsor, and Aldershot Junction 
Railway, which has secured the start of all rivals by 
the initial of its titles, consists of four sections, 
No. 1 commences by a junction with the Staines, 
Woking, and Reading branch of the South-Western 
at Sunninghill, and terminates by joining the same 
company’s line in New Windsor. No. 2 is wholly in 
Sunninghill, and connects the Ascot and Aldershot 
with the Staines, Woking, and Reading. No. 3 is 
in Clewer parish, and joins Nos. 1 and 4 to the 
Windsor branch of the Great Western, with a 
slight difference as to the points of contact. 
Running powers are also sought over parts of South- 
Western and Great Western Railways, and working 
agreements, including subscription powers to both 
these companies ; in short, a new song to the tune of 
** How happy could 1 be with either.” 

The Beaconsfield, Uxbridge, and Harrow Bill is 
to authorise five railways, No. 1 being from an open 
station at Beaconsfield, to join the authorised 
Uxbridge and Rickmansworth line of last session, 
about three miles from itscommencement. No. 2 is 
to begin at Harefield by a junction with the same 
railway and terminate at Harrow. No.3 (wholly in 
Harrow parish) is to join No. 2 with the Metro- 
politan Company’s Kingsbury and Harrow deviation 
authorised in 1880. No. 4 is to connect No. 2 with 
the London and North-Western main line at Harrow, 
and No. 5 is in the parish of Denham, commencing 
by a junction with Railway No. 1, and terminating 
by a junction with the Uxbridge and Rickmansworth 
about 2} miles from its commencement; tratfic 
agreements with the Norih-Western, Great Wes- 
tern, and Metropolitan Companies are also part of 
the programme. 

Two or three previous attempts have been made 

to introduce a Bill for a Birmingham, Walsall, and 
Cannock Chase Railway, which have either failed 
to pass or not attempted to face the Examiner 
on Standing Orders, and the process we presume 
will be repeated until the decision of a Committee 
is again obtained upon the merits of such a measure, 
The present proposal is divided into six sections, 
viz., from the Birmingham and Wolverhampton at 
Birmingham through Handsworth, Soho, Perry 
Barr, Great Barr, Aldridge, Wednesbury, West 
Bromwich, Walsall, Bloxwich, Wolverhampton, 
Cannock, Rugeley, and Colwich, to the Pottery 
line of the North Staffordshire at Stowe; next to 
continue No. 1 to Whitmore-street, Birmingham ; 
the third is wholly in Rushall, and joins No. 1 to 
the Midland Railway; the fourth is from No. 1 to 
Lichfield, where it joins the Cannock Chase and 
Wolverhampton line; No. 5 is wholly in Cannock, 
and connects No. 1 with the Cannock Mineral 
branch of the North-Western, and No. 6 joins No. 
5 to the private railway of the Cannock and Rugely 
Colliery Company. Running powers over parts of 
Birmingham, Dudley, and Wolverhampton, Midland 
Railway, Cannock Chase, and Wolverhampton, 
North-Western, and North Staffordshire line; and 
working agreements with the owners of those 
railways are to be included in the Bill. 

The Bridgewater Railway seems to be a repeti- 
tion of the line for which a Bill was deposited last 
year, but not further proceeded with; it istorunfrom 
the Edington-road Station of the Somerset and 
Dorset to an independent terminus at Bridgewater ; 
the Bill is to include working agreements with the 
South-Western and Midland Companies, power to 
the Corporation of Bridgewater to subscribe towards 
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the capital, and to enable limited owners to charge 
their estates in similar manner to that provided by 
the Lands Improvement Act. 

The Bawtry and Trent Railway and Dock project 
consists of four railways, No. 1 being from the 
authorised Rotherham and Bawtry at Scrooby to an 
independent station near West Stockwith; No. 2 
joins No.1 to the Great Northern at Scrooby ; 
No. 3 carries No. 1 to the loop line of the Great 
Northern near the bridge over Fox Cover-lane in 
Walkeringham ; No, 4 is from the same point on 
No. las the commencement of No. 3, to another 
point on the same loop line; and the dock is at 
West Stockwith, adjacent to the River Trent. 
Either by inadvertence or design the Bill includes 
neither running powers nor extraneous aid. If by 
the latter, it occupies in these days a position 
equally novel and enviable. 

One recommendation which the Charing Cross 
and Waterloo Extension notice possesses is that it 
does not detain you with a lot of introductory mat- 
ter, but walks straight to the objects contemplated 
at once, which are the construction of a railway 
commencing at the north-western end of Northum- 
berland Avenue and terminating at one of the 
arches under the loop-line station of Waterloo ter- 
minus, Among other powers the Bill is to autho- 
rise the —- to appropriate or use the under- 
surface of the Thames or of any street, road, or 
lands (whatever that may mean) traversed by or 
situated near the intended railway ; and working 
agreement, including subscription provisions to. the 
South-Western Company. 

The Coombe, Sutton, and Croydon Railway con- 
sists of four sections. No. ] is from the authorised 
Kingston and London at Kingston to a point near 
the Green in High-street, Sutton. No. 2 connects 
No. 1 with the Epsom and Leatherhead branch of 
the South-Western at Merton. No. 3 continues 
No. 1 to Croydon, and No. 4 connects No. 1 with 
the authorised Croydon, Oxford (we presume Oxted 
is meant), and East Grinstead of the Brighton and 
South-Eastern Companies at Sanderstead. Working 
agreements with the District, South - Western, 
Brighton, South-Eastern, Kingston and London, 
and Oxted and Groombridge Companies (with refe- 
rence to the two latter, how wisely Mrs. Glass puts 
it when she says, “first catch your hares”), and 
running powers over portions of Kingston and 
London and District Railways are also provided 
for. 

The object contemplated by the promoters of the 
Channel Tunnel Railway Bill is not easily discern- 
ible by the notice. The railway described begins 
in Biggin-street, Dover, and terminates at low- 
water mark in the parish of West Cliff near the 
South Foreland low lighthouse. The Bill is applied 
for by the Channel ‘Tunnel Company, Limited, or 
such other company as may be incorporated to con- 
struct the works, and power is sought to acquire 
lands and the beach and foreshore of the sea at St. 
Margaret’s Bay ; but how all this is to be’connected 
with a tunnel under the Channel is not disclosed. 
The Bill, however, is to authorise agreements with 
the South-Eastern and Chatham and Dover Com- 
panies, which is perhaps a nearer clue to the title 
than any other which the notice affords, 

The Devon and Cornwall Central is an extensive 
scheme consisting of four railways, being connect- 
ing lines with the Launceston and South Devon of 
the; Great Western, the Lydford Station of the 
South-Western, and the East Cornwall Mineral 
at two points ; together with other works in con- 
.exion therewith. The Bill is to include running 
— over part of the East Cornwall, Great 
Vestern, and South-Western Companies, and 
authorise working agreements with those com- 
panies. 

The West Devon and Cornwall Railway—the 
notice for which reads something like a pocket 
edition of its next-door neighbour—commences in 
Tavistock by a junction with the South Devon and 
Tavistock of the Great Western Company, and ter- 
minates at an open point in the parish of Calstock 
and county of Cornwall. Working arrangements 
with the Great Western, South-Western, and East 
Cornwall Mineral Companies, with the oft-repeated 
but perfectly useless provision (except under cer- 
tain conditions, which we doubt have hardly been 
complied with in the present instance) of power for 
those companies to subscribe, are likewise housed 
in the notice, 

The Edgware and Harrow Junction is in three 
parts, viz., from the Edgware and Highgate 
branch of the Great Northern to an independent 


station at Harrow. Then No. 2 connects the line 
with the authorised Harrow and Rickmansworth ; 
while No. 3 joins it tothe authorised deviation of 
the Kingsbury and Harrow Railway. The Bill 
is also to sanction running powers over part of 
Edgware and Highgate branch and Harrow and 
Rickmansworth line, and working agreements with 
Great Northern and Metropolitan Companies. 
This bears a strong family likeness to the before- 
described Beaconsfield, Uxbridge, and Harrow so 
far as the main objects are concerned. 

The Edgware, Stanmore, and Harrow, again, 
appears to be one ditto a size larger to the last, but 
runs even closer to the Beaconsfield in detail. The 
undertaking comprises five railways. No. 1 is from 
the Edgware and Highgate to Stanmore ; No. 2 from 
Stanmore to near Harrow Station on the North- 
Western ; No. 3 is a spur at Harrow ; No. 4 joins 
No. 2 to the Harrow and Rickmansworth; and 
No. 5 is another junction with the last-mentioned 
line. Running powers are sought over Great 
Northern, North-Western, and Kingsbury and Har- 
row, and Harrow and Rickmansworth, and working 
agreements with those companies, any or either of 
them, 

The Esher, Hounslow, and Southall proposal 
comprises twelve separate railways; they commence 
in Thames Ditton by a junction with the Hampton 
Court branch of the South-Western, and the first 
three join that line to the Thames Valley Railway ; 
No. 4, 5, 6 and 7 connect the scheme with the 
South-Western Windsor Line ; 8 and 9 form con- 
nexion with the authorised Hounslow and Metro- 
politan, and 10, 1] and 12 are junctions with the 
main line and local line of the Great Western at 
Southall. The Bill is to authorise the Great 
Western, South-Western, Metropolitan, Hounslow 
and Metropolitan, the District and Kingston, and 
London Companies to run over the intended rail- 
way and to enter into working agreements with the 
company ; running powers over parts of the Great 
Western, South-Western and Kingston, and London 
Railways are also included. 

The Ewelme Railway commences by a junction 
with the Watlington and Princes Risborough in the 
parish of Pyrton, passes through about a dozen 
parishes or places, and terminates at an open point 
in the parish of Ewelme; the powers of construc- 
tion are to be relegated either to the Watlington 
and Princes Risborough or a company to be incor- 
porated under the Bill. 

The East and West Yorkshire Union includes 
six railways, starting from Ardsley Station on the 
Great Northern; the three first form a connexion 
with the authorised Hull, Barnsley, and West 
Riding at Brigg-lane, and the scheme then unites 
itself to the North-Eastern, near Burton Salmon 
Station ; running powers are solicited over parts of 
Great Northern, Midland, North-Eastern, and Hull 
and Barnsley Companies, and working agreements 
with those companies. 

The Ennerdale Railway is to commence by a 
junction with the Rowrah and Kelton Fell (Mineral) 
line at Lamplugh, and terminates at an indepen- 
dent station in St. Bees at the eastern end of Lake 
Ennerdale in the county of Cumberland ; working 
arrangements, &c., with the Rowrah and Kelton 
Fell (Mineral) Railway Company; the London and 
North-Western, and the Furness Companies, and 
running powers over part of Rowrah and Kelton 
line are included in the application. 

The Glasgow and Dumbartonshire Bill is to 
authorise nine railways connecting two parts of the 
North British system. 

The Glyncorrwg, Rhondda, and Swansea Junc- 
tion comprises five lines; No. 1 joins the South 
Wales Mineral to the Taff Vale; No. 2 is from the 
South Wales Railway of the Great Western to the 
South Wales Mineral; No. 3 is a connexion between 
one of the lines authorised by the Swansea Harbour 
Act, 1874, and the intended railway No. 2; No. 4 
joins No. 3 to the Great Western, and No. 5 per- 
forms a similar office to the intended railway No. 2. 
The Bill authorises the abandonment of part of the 
South Wales Mineral, and agreements with Great 
Western, Llynvi and Ogmore, Taff Vale, South 
Wales Mineral Companies, and Neath Harbour 
Commissioners, and includes extensive running 
powers. 

The High Wycombe, Beaconsfield, Uxbridge, 
and London Railway appears to be another inver- 
sion of the line upon which the District Company 
has twice been defeated, It includes nine railways 
numbered in a complicated manner with ‘“‘a’s” and 
‘‘b’s” which commence in Chipping Wycombe at 








the Great Western Railway, connect themselves 
en route with Beaconsfield and Hillingdon, where 
they form junctions with the authorised Uxbridge 
and Rickmansworth, and the Uxbridge branch of 
the Great Western, then proceed to Ealing, where 
they join, first with the District, and then the Great 
Western ; the Bill includes working arrangements 
with the Great Western, District, and Uxbridge 
and Rickmansworth Companies. 

The Kingsbridge and Salcombe Railway is a revi- 
val of an old line passed some fifteen years ago, much 
required in the locality where it is to be constructed, 
and not unfavourably looked upon by the Great 
Western Company; the fostering patronage of that 
inexorable imp whose initials are £ s. d. is the only 
element requisite to complete the picture. It is to 
be hoped that the present promoters have got fur- 
ther into his good graces than their predecessors. 
The line appears to be much in the track of the old 
one and is in three sections, the first beginning by a 
junction with the Great Western at South Brent, 
passing through Ugborough, North Huish, Diptford 
Morleigh, Loddiswell, Woodleigh, Charleton, and 
terminating at West Alvington; the second is to 
another point in West Alvington, and the third con- 
tinues the railway to a point in Malborough parish 
near Salcombe Harbour. The Bill is also to dis- 
solve the old company, vest the partially executed 
undertaking in its successor, and authorising work- 
ing agreements with the Great Western Company. 

The undertaking projected under the title of the 
Latimer-road and Acton Railway is to commence 
by a junction with the Hammersmith and City 
Railway where it crosses Wood-lane, Hammersmith, 
and terminates by joining the Great Western main 
line at Acton near Willesden Bridge over that rail- 
way. Running powers are sought over part of the 
Hammersmith and City to Latimer-road Station, and 
from the termination of the line to Action Station 
over the Great Western, and working agreements 
with the Great Western and Metropolitan Com- 
panies. 

The Lambourne Valley Light Railway is to com- 
mence at an open point in the parish of Lambourne, 
pass through about seven parishes in the county of 
Berks, and terminate near the goods yard of the 
Great Western Railway at Greenham. The line, as 
its name implies, is to be constructed on the light 
railway system, and the short title of the notice 
indicates an intention to enter into working arrange- 
ments, but the body does not disclose with whom, 
although as power is inserted to amend the Great 
Western Acts we presume that company was intended 
as the favoured party; otherwise the undertaking 
bears upon the face of it the air of a purely local 
affair. 

The Llanganmarch and Neath and Brecon Junc- 
tion is a railway from the Central Wales at Llangan- 
march to a junction with the Neath and Brecon at 
Maescar, in the parish of Devynock. Running powers 
are sought over the Central Wales Extension and 
Central Wales and Knighton, the Neath and Bre- 
con, Swansea Vale, the Railways of Neath Harbour 
Commissioners, Breconand Merthyr Tydfil Junction, 
and Great Western Companies, and working agree- 
ments with those companies and bodies. 

We now come back to London and tackle a pro- 
ject under the hope-inspiring but hitherto illusive 
title of ‘* Mid-Metropolitan.” The undertaking, 
which is to be on the pneumatic principle, comprises 
four railways, asubway from Grosvenor-crescent to 
Hyde Park Corner, and some street works in con- 
nexion with the subway. The railway is to begin in 
the parish of Hammersmith, on the eastern side of 
the West London Junction, pass through forty-four 
parishes and liberties leading up to and through the 
City of London and terminate in the Minories. 
There isto be a spur at Paddington from Clarendon- 
place to Eastbourne-terrace, another from the same 
starting-point to the junction of Bridge-street with 
Parliament-street, Westmiuster, and a third from 
Park-lane to near Exhibition-road, Kensington. 
The Bill, among other powers, is to contain one 
authorising or requiring (which latter seems to be 
coming it rather strong) the Metropolitan Board, 
the Corporation of London, the Commissioners of 
Sewers, or any district board of works, vestry, or 
other local authority, to subscribe and contribute 
funds towards not only making but maintaining the 
intended works. Ths promoters seek no facilities 
or other aid from existing railway companies. If the 
merits of a scheme had anything to do with its 
chance of success this possesses immense advantages. 
The route is the only one remaining entirely in the 








hands of the omnibus companies, yet possessing 






















































650 


ENGINEERING. 








(Dec. 30, 1881. 





—_-—— 








greater elements for passenger traffic than any other 
in or near London. That it must some day be rail- 
wayed is inevitable, but hitherto the insurmountable 
obstacle has been the financial one; as vulgar 
people say, it is all Lombard-street against a China 
orange. 

The next scheme we come to is also of a very 
important and costly character, it is styled the 
** Metropolitan Outer Circle” and in its entirety 
reaches from the Acton and Ealing line of the 
District Company at Ealing to the Tilbury and 
Southend at Barking; it comprises no less than 
twenty-four separate railways, forming connexions 
en route with existing and authorised suburban 
lines; there is also to be a branch to the St. 
Katharine Dock Railway at West Ham. Admitting 
the need of such an undertaking to be rightly esti- 
mated, in other respects, one element in favour of 
the scheme to our mind is that of looking ahead, for 
it taps a growing district beyond the present resi- 


dential line, thus procurng land at a cheaper rate, | 


besides providing access to it when utilised. 

After the two last heavy pulls upon our analy- 
tical faculties we breathe a freer atmosphere in 
describing the Maldon and Mersea Deep Railway 
and Pier, which commences at Malden bya junction 
with the Witham and Maldon branch of the Great 
Eastern; passes through Langford, Heybridge, 


Totham, Tolleshunt, and Goldhanger, and termi- | 


nates in Tollesbury near the mouth of the River 
Blackwater, whilst the pier, which is to be fitted 
with rails for engines and carriages, proceeds in an 
easterly direction to Quarter Spit, and into Virley 
Channel for a distance of about 1000 yards. ‘The 
Bill is to authorise working arrangements with the 
Great Eastern Company and the use of Maldon 
Station. 

Melton and Hollesley Bay Railway is to be 
situated in the heart of the seldom invaded territory 
of the Great Eastern Company ; it commences by a 
junction with that line near Melton Station, passes 
through several villages in the county of Suffolk, 
and terminates at an independent point at Bawdsey. 

The North Yorkshire and Lancashire Bill is to 


authorise four railways; the first being from the | 


Chalham and Hellifield extension of the Lancashire 
and Yorkshire to the Northallerton and Hawes 


branch of the North-Eastern at Constable Burton | 


in Bingall parish ; the second connects No. 1 with 
the Midland at Hellifield; the third forms a junc- 
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tion with the authorised Skipton and Kettlewell at 
Cracoe, in the parish of Burnsall; and the fourth 
joins No, | to the Skipton and Kettlewell at Linton. 
The Bill is to include running powers over parts of 
the Lancashire and Yorkshire, Midland, and North- 
Eastern Companies, and to authorise working agree- 
ments with those companies; it is also to contain 
somewhat novel provisions for winding up the 
affairs of the before referred to fickle-minded Skip- 
ton and Kettlewell Company. ‘These Yorkshire 
people are supposed to be up to a thing or two as 
against the rest of the community generally, but 
here is a case of York versus York, and the main 
question to settle is which of them is ‘* wanted,” as 
the man in the play says. 

The railway to be authorised by the Mid-Corn- 
wall Junction and Padstow Bill is to begin in St. 
Colomb Major by a junction with the Cornwall 
Mineral Railway and toterminate at an independent 
station at Padstow. Working arrangements with 
Cornwall Mineral and Great Western Companies, 
| and running powers over parts of Cornwall Mineral 
| Railway are to be parts of the Bill. 
| The North Cornwall Railway Bill has some 
| peculiar characteristics ; it is to incorporate a com- 
pany with power tu execute five new railways in 


| connexion with the Bodmin and Wadebridge and 
|seven deviations of that line; the Bill is also to 


authorise the vesting of the Bodmin and Wade- 
bridge undertaking in the new company. ‘The 
notice is altogether puzzling to outsiders unac- 
quainted with any arrangements that may exist 
behind the surface. As we understand it, the matter 
stands thus: here is an established company autho- 
rised as far back as 2 and 3 Will. IV., and up to it 
comes an incorporating project, even according to its 
|own showing not over-burdened with funds, and in 


|a burglarious manner claims the existing line ; the 


| Bill is also to authorise running powers over the | 
| Bodmin and Wadebridge, the Great Western, and | 
'the South-Western jointly and separately with | 


powers to those companies to make and maintain 
the intended railways. 

Newark and Ollerton, apart from any other 
merits it may possess, has at least the novel recom- 
mendation among the railway family for 1882 of 
being a single and short affair; it is to start from a 
point on the Great Northern line at North Markham, 

ass through several parishes in the county of 
ottingham, and terminate at an independent point 


Rimeavucr 


in the village of Ollerton. The Bill is to authorise 
running over the Great Northern from the point of 
junction to Newark Station, and working agreements 
with that company. 








DE MERSANNE’S ELECTRIC LAMP. 

At the recent Paris Electrical Exhibition a part of the 
nave of the Palais de l'Industrie, and Salle 19 on the first 
floor, were lighted very successfully with the De Mersanne 
regulator, one of that numerous class of electric lamps 
in which the carbons are actuated by clockwork mecha- 
nism. Examples of two different types were exhibited. 
horizontal and vertical, both of which we illustrate on 
page 647, having taken our engravings from our contem- 
porary La Lumiére Electrique. Figs, 1 and 2 show the 
former arrangement, Fig. 1 being a general view of the 
lamp and Fig. 2 an enlarged drawing of the mechanism. 
Fig. 4 is a section of one of the boxes, serving at the 
same time as a holder and as a feed for the carbons. 





The motive power of the regulator is a coiled spring in 
the box A, which drives through gearing, the horizontal 
shaft in the lower compartment of the lamp. This 
shaft, which is divided into two and coupled by a clutch, 
has at each end a bevel wheel which gears into another 
wheel on the vertical shaft 6, Fig.4. This spindle 
passes through the leg carrying tho carbon-holder, and 
has at its lower extremity a second bevel pinion gearing 
| into a wheel on the spindle of which is a friction wheel e, 
| driving the two small friction rollers gg. These press 
| on the upper side of the carbon, the under side being in 
| contact with two other rollers Ah, the pressure of which 
|against the carbon can be regulated by a spring and 
|adjusting screw i. This mechanism is similar for both 
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PORTABLE ELECTRIC LIGHT PLANT. 

On page 548 of the current volume we illustrated a 
portable electric light plant constructed for the French 
military service by MM. Sautter and Lemonnier, of 15, 
Avenue de Suffren, Paris, and consisting of a portable 
engine carrying a Gramme dynamo-electric generator, 
driven by a Brotherhood three-cylinder engine with a 
reel of conductors, &c. On page 650 of our present 
number we illustrate a somewhat similar arrangement, 
also constructed by MM. Sautter and Lemonnier for the 
French Army Department. The engine in this case is 
self-propelling, and may be used for the transport of 
guns or stores, while at the same time it carries an 
electric light apparatus. We shall refer to this, as well 
as to the formerly illustrated installation, on another 
occasion. 








THORNYCROFT’S SCREW PROPELLER. 

A Few months ago (vide page 648 of our last volume), 
we had occasion to notice the very successful per- 
formance of the first-class torpedo boat Lightning, 
which had then been just fitted with a novel arrange- 
ment of propeller devised and patented by Mr. John I. 
Thornycroft, and we at the time promised to give in a 
future issue further particulars of this propeller. This 
promise we now fulfil by giving on page 651 engravings 
which will explain the arrangement. 

Referring to our illustrations it will be seen that the 
screw propeller ais provided with a central boss, the 
diameter of which increases towards the rear, this boss 
being asit were continued by a body 6 fixed astern of 
the propeller. The propeller a revolves within a guide 
tube c, which is continued sternwards so as also to 
encircle the body 4, this latter body being connected 
to the guide tube by radial plates dd, which serve to 
divert the water discharged by the screw into a course 
approximately parallel to the axis of the body ). Astern 
of the parts already referred to is the rudder e, which 
carries a boss or body f forming a prolongation of the 
body 4,such prolongation gradually decreasing in dia- 
meter sternwards as shown in Fig. 2. The forward end 
of the body / is of a spherical form so that it can work 
in a corresponding hollow in the rear of the body 6 as 
shown. The manner in which the rudder is mounted 
will be readily understood from Fig. 2, and it will be 
seen that the rudder-head g in addition to the ordinary 
tiller A carries also a secondary tiller ¢, the object of 
which we shall explain presently. 

Outside the guide tube ¢, and partially encircling it, 
are two cumved guide plates j j, the outline of which, in 
plan, is shown by dotted lines in Fig. 3. The lower ends 
of these curved plates are pivotted on studs & &, (see 
Fig. 1) while their upper ends are guided by similar 
studs //. The guide plates 7 j are operated by cranks 
or arms fixed at the lower ends of the two short vertical 
shafts m m, the arrangement being such that when one 
of the shafts m is rotated in the proper direction, the 
corresponding guide plate j is moved outwards and 
backwards, the effect being that the guide plate / is first 
moved away from the guide tube c, and then carried aft so 
that its forward edge is pressed around the after edge of 
the guide tube. In this position it is so placed in relation 
to the guide tube as to direct the issuing water in a line 
approximately parallel to the axis of the body / in the 
position in which that body is at the time placed. 

We have now to describe how the guide plates / derive 
their movement from the action of. the tiller. We have 
said that the rudder-head carries a secondary tiller i, and 
on reference to Figs. 2 and 3 it will be seen that this 
secondary tiller carries at its end a friction roller which 
projects downwards so that it isin the same plane as 
certain bifurcated levers nn fixed at the upper ends of 
the shafts mm. The form of these bifurcated levers 
nn can be traced in the plan, Fig. 3, and it will be seen 
that they are formed in cne piece with arms o 0 which 
project rearwards and carry at their ends rollers which 
bear against the edge of the cam or locking plate p, 
this plate being fixed on the rudder head as skown. 

With the parts in the position in which they are shown 
in our illustrations—the rudder being amidships—the 
guide plates jj are locked in position by the locking plate 
p as just described, and it will be seen that this state of 
affairs is not altered so long as the rudder is moved 
through a moderate angle on each side of its central 
position. When it is desired to make a sharp turn, 
however, and the rudder is put hard over, the locking 
plate p is by its partial rotation carried clear of the 
roller at the end of one of the arms o (according to the 
direction in which the rudder is put over), while at 
the same time the roller at the end of the secondary 
tiller i engages with the fork of the corresponding bifur- 
cated lever n with the effect of operating the correspond- 
ing guide plate in the manner already described. 

If we suppose the tiller to be put over to port (the 
rudder being consequently deflected to starboard) the 
effect of the operations just explained will be to cause 
the guide plate j on the port side to be carried rearwards, 
when it will form a kind of curved extension of the 
periphery of the guide tube c on that side, and will 
divert the current of water issuing on that side into a 
direction approximately parallel to the axis of the rudder 


ment is remarkably powerful, the experiments on the 
Lightning showing that in making a sharp turn the bow 
remained practically stationary, the stern swinging 
round the bow as a centre. In the case of the Lightning 
a complete turn was made in this way in seventy-two 
seconds, as described in our notice on page 648 of our 
last volume, The value of this power of mancwuvring 
in the case of a torpedo boat can scarcely be over-rated. 

It will be noticed on reference to our engravings on 
page 651 that the propeller is protected by a grid of bars 
which will prevent ropes, &:., becoming entangled with 
it. This grid is made in two parts which meet in a 
vertical plane near the centre line of the vessel, each 
part being hinged to the hull by a pair of links ¢ q, of 
such length that the half grids may be drawn away from 
the screw and laid on deck without disconnecting them 
from their attachments. Thearrangement is a very con- 
venient one. 








TENDER FOR EXPRESS LOCOMOTIVE ; 
PENNSYLVANIA RAILROAD. 

In our numbers of the 2nd and 16th instant (vide pages 
552 and 596 ante) we published engravings of the new 
type of passenger locomotive lately introduced on the 
Pennsylvania Railroad, and this week we give a two-page 
engraving of the tender by which this locomotive is 
accompanied. The construction is so clearly shown by 
our illustrations that but a brief description will be 
required. The under frame is, as will be seen, of wood, 
and the tender is carried on two four-wheeled trucks, 
The tank is fitted with Ramsbottom’s water-lifting 
apparatus for taking in a supply of water while running, 
the movable portion of the scoop being balanced by a 
coiled spring placed on the horizontal draw-rod which is 
coupled to the lifting arm. The wheels of the tender 
are of cast iron with steel tyres, and the axles have 
journals 34 in. in diameter by 7 in. long. 

The weight of the tender is 26,100 1b. empty, and 
56,300 lb, when loaded, the tank carrying 1920 gallons 
of water, and the coal box 12,000 1b. of coal. Our 
engravings of this teader have been prepared from draw- 
ings for which we are indebted to Mr. ‘Theo. N. Ely, the 
superintendent of motive power of the Pennsylvania 
Railroad. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, December 16, 1881. 

Tue value of imports of merchandise in November 
was nearly 4,000,000 dols. in excess of the same month 
last year, while the imports of specie were nearly 
8,000,000 dols. less. The value of exports of domestic 
produce in November was 7,000,000 dols. less than for 
same month last year. The balance of trade for eleven 
months shows a balance in favour of the United States 
of 85,000,000 dols. There is a growing dissatisfaction 
at this showing of the commercial relations with other 
countries. The export trade is languishing. The 
Atlantic coast merchants reflect upon the Government 
for its neglect of the merchant marine. The chambers 
of commerce call attention to the “ deplorable condition 
of the American navy,” and the newspapers take spas- 
modic fits of patriotic indignation at it, and then it steps. 
Black Sea wheat meets British market requirements, 
hence ocean freights this way are high and imports of 
iron and steel have fallen off. The American iron indus- 
try is in a most excellent condition. Enterprise is 
aroused. Iron works are springing up in a number of 
places from New York to Alabama, but still iron and steel 
of all kinds are in short supply. Works are oversold and 
are even cautious about accepting business at this time 
because of the uncertainty of raw material. Prices on 
this side have reached a limit at which it is the interest 
of buyer and seller to keep them steady and firm. This 
is the probable future of prices, for the winter especially, 
unless some unforeseen cause from outside should influ- 
ence the market. Alliron concerns, from blast furnaces 
to Bessemer steel rail mills, are sold ahead from three to 
twelve months. Prices are higher than they have been 
for eighteen months; demand is stronger. Stocks are 
lighter and consumption is expanding more rapidly. 
British mills, it seems, are also filling up, and this fact 
has driven western rail buyers into this market for nego- 
tiation. 

Large lots of steel rails, iron rails, old rails, Bes- 
semer pig and steel blooms are wanted, and negotia- 
tions are now in progress looking to the placing of not 
less than 100,000 tons for spring and summer delivery. 
Railway material has a strong upward tendency. 
Merchant iron is strong and active. Pig iron is scarce, 
but most consumers are comfortably supplied for a few 
weeks. Some have contracts running into spring. Few 
if any furnaces can fill large orders under sixty days. 
Forge iron is worth in this market to-day 22 dols. 
50 cents; No. 1 foundry, 26dols.; bar iron, 28 dols. 
10 cents. The entire market has an upward tendency, 
and a higher range of prices is anticipated all around 
after January 1. ‘The activity of the British and Conti- 
nental iron trade is taken advantage of here as far as it 
is safe to do so. Manufacturers are proceeding most 
cautiously, and decline to advance prices except when 





in its then position. The turning effect of this arrange- 





obliged by pressure of demand. 





During the past few weeks there have been an unusual 
number of business failures. The industrial and com- 
mercial activity has attracted many adventurers into 
trade and manufacturing, who lacked capital and business 
training. The failures mentioned occur among this 
class. There has been some inflation of values, an 
extension of credit to unsafe hands, but beyond this the 
failures have no significance. 

There isa great cry for the reduction of taxes. The 
Government had over 100,000,000 dols. surplus last 
year, and will have more next. Buta congress of dema- 
gogues two years ago passed an Act—a Pension Act— 
which needlessly takes out 120,000,000 dols. of the Trea- 
sury. It is a question whether any reduction can take 
place in internal revenue taxes if this drain is kept up. 
Some propose a repeal. The people are in earnest about 
reduced taxes. The party which is responsible to reduce 
will suffer. Both are afraid to touch the Soldiers’ Pension 
Act. The Protectionists are in battle array. Two com- 
mittees, one representing the Chicago, another the New 
York Tariff Convention, have taken steps to secure the 
prompt passage of the Eaton Tariff Commission Bill. 
The purpose is to take eff internal taxes and modify 
tariff duties or imposts. Last election and the abundant 
prosperity of the country have made the Protectionists 
strong, and they are pushing their advantages with 
energy and skill. 

The new Secretary of the Treasury, Mr. Folger, sug- 
gests the retirement of sixty-six millions silver anda 
suspension of coinage. The West will resist any con- 
traction of the currency. Eastern commercial and bank- 
ing interests will call for the withdrawal of the ninety-cent. 
dollar. Western farming interests are organising to secure 
legislation to enable breadstuffs to be transported to the 
sea coast at lower cost. The Canadian authorities are 
making giant strides in the direction of cheap transporta- 
tion facilities, and the people of the States find like activity 
required for self-preservation. The project of cutting a 
canal from Chicago to the Mississippi River, sixty-five 
miles long, at a cost of 5,000,000 dols., by which 350 
miles will be saved, is one of the first and most impor- 
tant questions to be considered. This canal project is, 
in one sense, an effort to offset the advantages of the 
Mississippi barge line system. The export price of wheat 
has been reduced in ten years 11 per cent. and corn 23} 
per cent. by the completion of water and rail routes 
between Chicago and New York. The Mississippi 
threatens to be a more formidable competitive factor in 
the international commercial problem. 

The failure of the trunk lines to arrive ata settlement 
of long-pending disagreements is to be regretted. One 
purpose in the prolongation of the quarrel is to discourage 
the new trunk-line enterprises, although of course this 
is denied. It is probable the difficulties will increase as 
the trunk lines increase, and that at least some sort of 
governmental supervision will be demanded. An attempt 
is to be made in this Congress towards this result, but it 
is not likely to go through. 

Within two weeks 700 miles of road have been reported 
as added to the former mileage of 7353, making over 
8000 miles this year. During the next two weeks 
about 700 more will beconstructed. The dividends show 
steady improvement. The investments for projected 
lines to be begun in the spring are very large. Tho 
increase of earnings of the Chicago, Milwaukee, 
and St. Paul Railroad is 29,5; per cent. over eleven 
months last year, the Denver and R. G. Railroad, 
79 per cent. ; the Gulf, Colorado, and Santa Fe Railroad, 
73 per cent. The Oregon Railway and Navigation Com- 
pany, 50 per cent.; the Northern Pacific Railroad, 
29,5; per cent.; the Louisville and Nashville, 20 per 
cent. These of course are exceptional, but all American 
railroads are doing well. Their prosperity is phe- 
nomenal. Upwards of 20,000 miles of new road are 
projected. 

Stocks of petroleum, November 1, were 25,309,361 
barrels as against 16,877,019 barrels same time last year, 
an increase of 30 per cent. 








AMERICAN STEAM NAVIGATION.—An iron steamship, the 
Walla Walla, the seventh vessel built by Messrs. J. Roach 
and Son, for the Oregon Railway and Navigation Com- 
pany, is now taking in cars and railroad material for the 
company. The Walla Walla is 336 ft. in length, 40} ft. 
beam, 234 ft. depth of hold, and of 5000 tons displacement 
when loaded. She is constructed wholly of iron with 
seven, water-tight compartments, with one complete iron 
deck, while the second deck is three-fourths iron. As she 
is constructed for the purpose of carrying coal between 
Seattle, Puget Sound, and San Francisco, and will 
probably return without cargo, she is fitted with 
three water ballast tanks to retain the centre of gravity 
on line with the keel, when the vessel is discharged 
of cargo. All the deck-houses are built of iron, and a 
handsomely furnished cabin and state-rooms aft afford 
accommodation for thirty first-class passengers. The 
vessel is fitted with compound engines of 2000 estimated 
horse power, and she has six cylindrical boilers, her esti- 
mate speed when fully laden will be twelve knots per hour. 
She is schooner rigged, with a square sail forward, and 
upon her arrival at San Franscisco will take ber place on 
the regular route with two other steam colliers recently 
built, the Willamette and the Umatilla. 
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HEAT REGENERATION IN BURNING 
FIREBRICKS. 

THERE are already many successful applications of the 
principle of heat regeneration since Dr. C. W. Siemens 
first brought it into notice nearly twenty years ago 
when Faraday made it the subject of his last public 
discourse at the Royal Institution, and we have now 
got another eminently successful example to add to the 
number. The instance to which we refer is the adapta- 
tion of gaseous fuel, combined with the heat regenerative 
system to the burning of firebricks, the credit of which 
is due to Mr. James Dunnachie, of the Glenboig Star 
Firebrick Works, near Coatbridge, a gentleman who has 
had an extraordinary amount of experience in ministering 
to the wants of iron and steel manufacturers, copper 
smelters, chemical manufacturers, &c., whose furnace 
operations require the use of bricks possessing the 
utmost degree of refractory power that can be put within 
their command. His mode of employing gas on the 
system in question has occupied much of his attention 
over many years, but it was only within the last few 
months that he resolved to put his ideas to a practical 
test on a manufacturing scale. Judging by the success- 
ful results already attained, it is very evident that he 
has most thoroughly worked out the principles on which 
brick kilns should be constructed. As embodied in the 
arrangements at the Star Firebrick Works, Mr. Dun- 
nachie’s notions aim at obtaining a continuous regene- 
rative gas kiln in working which the maximum amount 
of economy in fuel, space, labour, &c., shall be secured. 

The new kiln has been started in connexion with a 
couple of Wilson's gas producers of very large size, and 
very conveniently situated, both as regards the railway 
service for the supply of the raw coal, and the delivery 
of the gas to the kiln. Before proceeding any further 
we ought to say that Mr. Dunnachie’s new kiln consists 
in a sense of ten independent chambers, but which are 
primarily devised for being wrought as a continuous series 
of kilns in which the bricks are in the various stages of 
charging and drawing, steaming, heating-up, firing, 
heat regenerating, cooling down, &c. These ten chambers 
are contained in two parallel stacks of brickwork, about 
24 ft. apart, and with the working fronts of the chambers 
facing each other. In the meantime only five of the 
kiln chambers have been brought into actual use, but 
the others are fast approaching completion. Overhead 
the space between the two rows of kiln chambers is covered 
by means of an iron roof, so that the work of charging 
and discharging, and otherwise attending to the kiln,can be 
prosecuted in all kinds of weather without any risk of 
interruption. The floor of this covered space is partly 
occupied with the stand-posts for working the valves 
which are fitted in the gas flues underneath the firing 
chambers, and at the western extremity of this same 
space there are situated the two gas producers from which 
there are led flues to both rows of kiln chambers, besides 
which there are cross flues underground at each end for 
insuring continuity throughout the whole series of ten 
chambers. 

We may now proceed to state briefly how the new 
system of brick firing is worked. When the system has 
been more thoroughly tested, and when the foreign patents 
have all been made secure, we shall probably illustrate the 
new kiln inall its details. Premising that each chamber 
has a capacity for about 13,000 or 14,000 bricks, we may 
suppose that the first chamber of the series, the one 
nearest to the producers in the row now working, has 
just been fired; then, as the highly heated effluent 
gases have been conducted through the next of the 
series, which we may call chamber No. 2, and which is 
fully charged with bricks to be burned, these have 
already, in all probability, been heated up to a bright 
redness. What follows is that the current of combustible 
gas from the producers is turned from No. 1 chamber to 
No. 2, and the air required for maintaining combustion is 
allowed to stream through the mass of fired bricks in 
the former, which being at an intense white heat, becomes 
at once a splendid heat regenerator. Here, then, we 
have combustible gas at a temperature of from 600 deg. 
to 800 deg. Fahr, entering the flues underneath the 
chamber now being fired, and meeting and mixing with 
atmospheric air at a temperature of something like that 
necessary for melting steel. Considering that the 
flue and burner arrangements are of such a character 
as to insure that there shall be the most perfection 
of mixture of the hot gas and still hotter air, and 
that the other arrangements are such to bring about 
the most perfect diffusion of the heating current, 
one is almost prepared tu be told that the time now 
taken in the actual burning of firebricks is not more 
than from 20 to 24 hours, as compared with from 48 to 
60 hours in coal-fired kilns of the most approved type 
now in use at the Star, Firebrick Works. Of course, 
there are the necessary damper arrangements for work- 
ing the air current required in each chamber when the 
heat-regenerating and firing processes are in progress, 
The dampers are all under the most perfect control. It 
may be that the front of a particular kiln chamber has 
become too hot, in which case Mr. Dunnachie provides 
for having a stream of cold air rather than hot air being 
delivered to that place, and his arrangement of flues and 
exit apertures provide for the effluent air beivg carried 
away from the firing chamber either at the bottom or 





top, as may be deemed most desirable. Under ordinary 
circumstances, however, the heat current is conveyed 
direct to the next chamber in the series, which in its 
turn soon becomes heated up to that temperature at which 
the firing proper may be allowed to commence. When 
there is no more heating-up to be done, or when the 
effluent gases have been sufficiently well deprived of 
their heat, they are allowed to pass away to the chimney 
stack, From what has already been said, it will be seen 
that a beautiful and most important feature of Mr. Dun- 
nachie’s -gas-firing arrangement is the fact that each 
fired-off chamber in the series becomes in succession the 
regenerator fot the next in the series. In this way, as 
there is always a chamberful of highly heated bricks 
available as a regenerator, the firebrick manufacture 
seems to be one of the most admirably suited processes 
in the whole range of the industrial arts for the success- 
ful application of the heat-regenerative system; and 
Mr. Dunnachie has certainly done much good service to 
the industrial world in so ably turning his notions to 
practical account. Hitherto we have only spoken in a 
general way of the economy of this new system of firing 
bricks, but we may now be somewhat more specific. 
Mr. Dunnachie informs us that the saving effected in 
the fuel by using it in the form of gas, and on the 
regenerative principle, is already fully 50 per cent., and 
he has no hesitation in saying that it will exceed this 
economy when the other five kiln chambers are at work, 
and all the arrangements are harmonising with each 
other. Such a result assuredly indicates a great step in 
advance in the manufacture of firebricks. 








GAS v. ELECTRICITY 
To THE EDITOR OF ENGINEERING. 

S1r,—In a recent contribution wherein I recommended 
to gas engineers the manufacture of carbonic oxide along 
with their other manufactures, a suggestion given them 
by Siemens, I made no calculations to show the quan- 
tities which could be produced. I have gone into the 
question for a gas company using, say, 100 tons of coal 
and cannel per winter day, and the following particulars 
give some of the results. Independent of the tar and 
ammonia water, a gas works using this quantity of coal 
would produce 66 per cent. of coke out of this coal per day ; 
out of this 66 per cent. 25 would at present be about the 
quantity used for firing settings, leaving 41 per cent., say, 
40 per cent. for sale. 

Firing as at present conducted in gas works, where the 
coke lies thick on the fire with only 1 in. and 14 in. draught 
at the chimney, but far less at the furnaces, results in a 
mixture of carbonic acid and carbonic oxide—an imperfect 
combustion ; and I might hazard a conjecture, one-half the 
weight of coke is burnt to COs and one-half to CO, 
and the temperature on leaving the retorts for the atmo- 
sphere must of course be greater than the heat of the 
retorts which it has heated. If gaseous firing were 
resorted to, there can be no doubt that a less per- 
centage of fuel would do, even if the gases left the 
settings as at present, a mixture of CO and CO:. Were 
gas companies to supply CO to the public for firing and 
fuel, it would be an advantage. Instead of turning the 
whole to C O,, and adding air of dilution as well, suppose 
that 20 per cent. of the weight of coal carbonised would 
suffice with gas furnaces which would not require furnace 
doors to be opened, and which would also prevent accumu- 
lation of ash from depositing in the settings as at present. 
Then 10 tons of coke per day would be converted into car- 
bonie oxide C O and 10 tons into C O, carbonic acid. 

Ten tons coke + 10x14 tons oxygen-+10*4} tons 
nitrogen=-70 tons carbonic oxide (C QO) and pure nitrogen. 

Ten tons coke +10x2¢ tons of oxygen+10x9} tons 
nitrogen would equal 118 tons carbonic acid + pure 
nitrogen, together equal toa mixture of 188 tons of carbonic 
oxide, carbonic acid, and nitrogen. If this mixture after 
performing its work in the settings were passed through 
red hot coke, as it could be forced or drawn from the 
settings into a generator, the 10 tons burnt to carbonic acid 
would assimilate another 10 tons of coke, when the whole 
30 tons would go to form carbonic oxide, leaving a mixture 
of 66—30=36 tons of coke for sale. 

The specific gravity of carbonic oxide is .96—air being 
one, so that in this manner, taking 12} cubic feet of air as 
equal tol lb., the weight of carbonic oxide plus nitrogen 
produced per day would amount to 30 tons + 6x3U= 
210 tons, and 210 x 2240 x 12.5=5,880,000, or nearly six 

millions cubic feet per day. 

This large quantity would not necessarily involve a large 
expenditure for gasholders, as the surplus could be burnt 
to C O, in the works to supply electric or other forms of 
energy, and the mains and generative furnaces would be 
the principal items involving cost. 

Another paragraph in my letter referred to Willis’s 
experiments on Manchester gas, where by passing an 
electric spark through it he doubled its illuminating power 
and doubled its volume permanently. If this could be 
applied to practite, the 9500 cubie feet coal produces, 
would be increased to 19,000, and the 12 candles to 24; it 
is surely worth a practical test at least. 

These suggestions are under present circumstances 
surely worthy the anxious attention of gas companies, and 
if they are capable of being put into practice there is much 
in them to perpetuate the use of gas, notwithstanding the 
position its rival electricity is endeavouring to establish. 

D. A. G. 








ANTIPODEAN STEAM Navication.—A South Pacific 
Steamship Company has been floated in Auckland, New 
Zealand. ‘The capital is to be 100,000/., one-half of which 
is subscribed. 





COLD AIR MACHINES. 
To THE EpiToR oF ENGINEERING. 

S1r,—I have read the letter of Mr. J. S. Coleman in 
ENGINEERING of November 4, in which he describes an 
experiment which it seems he thought it worth while to 
make, in order to prove the well-known fact that cold 
cannot be produced by the compression and re-expansion of 
air, unless work is done by the air in expanding. And he 
further goes on to say, that he is about to submit a paper 
upon the results of his experiments to ihe Institute of 
Civil Engineers. Mr. Coleman seems to think that his 
firm have the monopoly of all knowledge on the subject of 
producing cold by compression and expansion of air, as 
well as of the machinery by which it is effected (as witness 
their advertisements cautioning the public against using 
any other than their machine), and he appears totally 
ignorant of what has been done before them by others in 
the same direction. The principle which he enunciates in 
his letter, is a3 well known and recognised, and as com- 
monly acted uvon as any other well-known principle in 
science. That principle was carried out in Newton’s patent, 
No. 13,234, a.p. 1850, which describes in full detail all 
the main features embodied in Bell and Coleman’s machine, 
and has been adopted and carried out in many subsequent 
inventions, as Giffard’s, Wirth’s, Windhausen’s, Sturgeon’s, 
and others. Four years prior to the appearance of Bell 
and Coleman’s machine, a similar machine was made and 
fitted up by Mr. Shaw, of Kilnap Glen, near Cork, in 
which he employed Sturgeon’s air compressor for the 
compressing portion of the work on the dry compressing 
principle, this being I believe the first time the injection of 
water into the compressing cylinder was dispensed with. 
Professor Tyndall in his well-known work ‘‘ Heat a Mode of 
Motion’’ fully describes an experiment by which he proved 
the dynamic theory of heat. One might almost be tempted 
to think that Mr. Coleman was totally unacquainted with 
what has been done outside his own experience, and with 
the present ‘state of public knowledge on the subject, he 
might just as well have written you that he had ascertained 
that the injection of water into steam would cause it to 
condense, and promise a paper on the discovery. 

lam, &e., 
J. Wituram N. GALWEY. 

Warrington. 

MELOGRAPHY. 
To THE EpiToR OF ENGINEERING. 

S1z,—Y our admirable description of M. Carpentier’s 
ingenious melograph recalls to my mind a melographic 
arrangement I devised some years ago. As an amateur 
musician I had often felt the need of some instrument which 
would automatically transmit to paper impromptu composi- 
tion. How many exquisite and beautiful themes the 
impromptu inspirations of the great masters have been 
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If 
such an instrument as that devised by M. Carpentier could 
be produced at a cheap rate, it would prove a great boon to 
musicians. 

The melographic arrangement I eae consisted in the 


lost from the want of some system of melography ! 


adaptation of the metronome (a, Fig. 2) for giving motion 
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to a cylinder or drum 4, revolving vertically ; around this 
drum was placed as required very sensitive transfer paper 
npon which the manuscript was placed with the printed 
side in contact with transfer sheet, so that a punctuation or 
impression on the outer surface would leave a mark on the 
manuscript ; the lines of the staves were arranged rather 
wider apart than ordinarily, so as to allow the punctuating 
or marking instruments to be larger, and the ledger lines 
were drawn in continuously in the same way as the stave, 
only they were thinner, in order to facilitate identification. 
The motion of transferring or marking was accomplished 
as follows: opposite the drum already described was fixed 
a vertical curved plate c, as shown in detail Fig. 3 ; through 
this plate the marking or transfer needles d were fixed, one 
needle corresponding to a tone; the needles were held 
in position by means of a coil spring andacollar. The 
motion of actuating the needles was attained by fixing upon 
each piano key, a levered plate, corresponding in size to the 
key, and which when pressed down pulled with it a con- 
necting or actuating wire e, which in its turn pressed or 
pulled down a transfer needle d, thus making an impression 
on the revolving drum, and leaving a mark on the stave of 
the MS. corresponding to the key. As soon as the impres- 
sion was made the coil spring drew back the needle to its 
former position. By regulating the metronome any 
desired movement, andante or allegro, could be obtained, 
and the time represented by each mark could be ascer- 
tained by its relative position in the bar. 
Yours truly, 
B. H. Tuwarre, Organist. 
Bolton, December 9, 1881. A 





EIDER-DOWN MACHINERY. 
To THE EDITOR OF ENGINEERING. 
Srtr,— We shall be glad if any of your readers can send 
us illustrated particulars and prices of machinery for teas 
ing feathers for making imitation eider-down. 
Yours truly, 
E1per Down. 





NOTES FROM SOUTH YORKSHIRE, 
SHEFFIELD, Wednesday. 

John Brown and Company (Limited.)\—The directors 
of this firm have declared an interim dividend after the 
rate of 5 per cent. per annum. 

Another Advance in Railway Ra‘es.—The railway cm 
panies concerned in the traffic between Liverpool and Hull, 
have given notice of their intention to advance the rates 
between the two ports from the commencement of the new 
year. This will of course do considerable injury to Hull 
traffic. 

Local Improvements under Parliamentary Powers. — 
The Corporation of Rotherham has lodged in Parliament 
a Bill to borrow for certain water works a sum of 60,000/., 
and for gas works purposes 30,0001. The Rotherham and 
Bawtry Railway Company seek to make railways at 
Rotherham of the length together of about 2} miles, and 
to raise additional share capital not exceeding 50,000/., 
with borrowing powers to the extent of 16,6661. The 
Corporation of Huddersfield seek to construct additional 
tramways, and to extend the line for the completion of the 
tramways authorised by their Act of 1880. For water 
works purposes it is estimated that the Corporation will 
require 50,0001.; for market purposes, 25,000/.; and for 
burial ground purposes, 80001. The expenses of the tram- 
ways and street improvements will be met by capital 
authorised to be raised for these purposes by former 
Acts. 

Electric Lighting.—It is rumoured that the whole of the 
Grimsby docks and lines will shortly be lit up by electricity 
on Messrs. Hammond and Company’s Brush system. 








BrisBANE Gravine Dock.—A new graving dock at 
Brisbane was pronounced ready for the admission of a vessel 
at the beginning of August. It was expected that the 
dock would have the effect of largely increasing the 
business of the port. 





WESTPHALIAN Iron OrnE.—Large iron ore deposits of 
ood quality have been found in Westphalia, the ore 
oo but little below the surface of the ground. 
About 150 men are at present engaged in transporting the 
ore, and a large number of additional workmen are 
expected to commence operations shortly. Extensive coal 
veins of from 8 ft. to 14ft. in thickness have also been 
found, and German capitalists have already commenced 
preparations for working them. It is proposed to trans- 
port the coal by horse or steam power, and the daily aver- 
age production is to be about 250 tons. 





THe Paris ELecTRICAL EXHIBITION.—Onur readers 
will be glad to hear that the French Government bas con- 
ferred the distinction of Knight of the Order of the Legion 
of Honour upon Mr. John Aylmer, of Paris, civil engineer 
and honorary secretary for France to the Society of Tele- 
graph Engineers and of Electricians, in recognition of the 
very valuable services rendered by him to the Exhibition, 
both in his capacity of honorary secretary to the British 
Commission and in many other ways. To the British 
exhibitors, as well as to all who had business with the 
Commission, the name of Mr. Aylmer is so intimately 
associated with the development, smooth-working, and 
ultimate success of the British Section, that they will 
receive with especial gratification the announcement that 
his valuable serviccs have been officially recognised, and we 
congratulate Mr. Aylmer on the distinction which has been 
conferred upon him, and which he has so fully merited. 





VENTILATING 
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AND ENGINE. 


CONSTRUCTED BY MESSRS. W. H. ALLEN AND CO., ENGINEERS, LAMBETH. 
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WE illustrate above a very neat and compact venti- 


lating engine lately constructed by Messrs. W. H.| 
Allen and Co., of York-street Works, Lambeth, for one | 


of the large liners now being built on the Clyde. The 
internal fan is 4 ft. Gin. in diameter, and is constructed 
of sheet steel plates .06 in. thick, frained on a turned 
cast-iron boss, and is so accurately made as to be per- 
fectly balanced. The inlet is from one side, and the 
ventilator can be used either as a vacuum or pressure 
fan. The casing has been carefnily designed and so 
arranged that no loss of energy takes place after the 
air has left the disc, the pressure being continually 
increased to the outlet. A peculiar feature in the casing 
is the use of internal rings about 4 ft. in diameter, fitting 
the fan as nearly as possible, one on each side, thus 
enabling the developing of the discharge pipe to complete 
its duty without being interfered with by outside 
currents. The steel plates of the fan are tinned to pre- 
vent any oxidation by the sea air. 

The ventilator is driven direct by a small engine 
mounted on a bracket cast on the fancase. The cylinder 
of this engine is 3} in. in diameter, and is supported by 
four steel columns braced by steel side bars which forma 
simple and strong arrangement of frame. The crankshaft, 
which is 2 in. in diameter, has bearings 10 in. long, and 
the bearings throughout are made exceptionally large. 
The whole of the engine, save the cylinder, is made 
either of steel or manganese bronze, and everything has 
been designed for a high speed without undue wear. 
During a week’s trial the quantity of air was carefully 
measured by one of Lowne’s anemometers with the fol- 
lowing results: 

Revolutions 
per Minute. 
500 


Cubic Feet Pressure of 
per Hour. Steam. 
195,000 3in. water. 60]b. 
The duty of the fan was 56per cent., which is a very 
good duty for such high speeds and small quantities. 
There is a growing tendency for the using of these 
fans on board steamers for forcing the fires of the boilers, 
ventilating the saloon, and also in large cattle ships for 
ventilating the space occupied by cattle, especially in 
rough weather, and the arrangement we illustrate is, 
from its compactness and neatness, one which we think 
likely to become popular, 


Pressure. 





CoAL IN THE PAs-DE-CALAIs—The production of coal 
effected inthe Pas-de-Calais (France) last year amounted 
to 4,844,523 tons. The corresponding production in 1879 
was 4,175,573 tons, and in 1878 3,829,851 tons. 
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SHEPHERD'S VERTICAL ENGINE. 

In the course of our notice of the Royal Agricultural 
Society’s Show at Derby last summer we had occasion to 
mention amongst the novelties present (see page 58 ante) 
a compact little vertical engine with a cylinder of D 
section, which was exhibited by Messrs. Willdigg 
Brothers, of Burges, Coventry. Of this engine, which is 
constructed on plans patented by Mr. James Shepherd, 
of Coventry, we now annex engravings. 

Referring to Figs. 1 and 2, it will be seen that the 
engine has a vertical semi-cylinder A, fitted with a 
piston B of corresponding cross sectional form; C is a 
casting, which forms at once a bearing for the flywheel 
orengine shaft D and the steam chest E, through which 
the shaft passes. To the flat-faced end of this casting the 
semi-cylinder A is bolted. F is a disc, made fast to the 
end of the shaft D and fitting into a recess made for it in 
the end face of the casting CU. 

Projecting from this dise is a crank-pin / which enters 
a brass slide 6 fitting a transverse groove 5' made in the 
flat face of the piston B, G is a disc valve keyed to the 
shaft D and serving to close the end of the steam chest E 
nearest to the semi-cylinder. This valve is coned the 
breadth of its periphery, and against a portion of this 
conical surface tits a coned metal packing ring G! carried 
by the valve G. This packing ring closes the opening 
in the end wall of the steam chamber, and it is so attached 
to the valve as to permit of its independent motion that 
will allow of its automatic adjustment in the opening 
which it closes. The uncovered part of the periphery 
of the disc valve G projects into an exhaust chamber 
H, and in this chamber is the seat forthe valveG. This 
seat is best seen in the cross section, Fig. 3, which repre- 
sents also the form of the exhaust chamber, and shows 
the steam passages e, e', which are covered by the valve. 
A segment-shaped passage g (see Fig. 4.) is mado 
through the valve to correspond with these steam pas- 
sages e,e', which extend from the valve seat to the 
opposite ends of the semi-cylinder A, and alternately 
conduct steam thereto, and lead the exhaust therefrom. 
This exhaust steam is passed to the exhaust chamber H 
through a segmental-shaped recess gy! formed in the 
periphery of the valve G, which recess as it comes into 
coincidence with the exhaust passage provides for the 
escape of the exhaust steam into the chamber. H! is an 
exit pipe from the exhaust chamber. 

Figs. 4 and 7 show the valve G in cross-section, and 
also in back view, it being fitted with the metallic ring 
packing G'. By reference to these figures the peculiar 


| construction of the rotary valve will be clearly under- 
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stood. The steam chest E is closed by a cover C’, which 
forms an additional bearing for the flywheel shaft. 

It will now be understood that on steam being admitted 
through the rotation of the valve G to the opposite sides 
of the piston alternately the piston B will receive a reci- 
procating motion, and through its connexion with the 
erank-pin / of the dise F it will impart rotary motion to 
the disc, and consequently to the flywheel shaft D which 
carries it, The rotary valve G will supply steam 
alternately to opposite ends of the semi-cylinder A, and 
at the same time open a passage for the escape of the 
exhaust steam. 

Figs. 5 and 6 show in front view and in cross section 


a form of adjustable slide which Mr. Shepherd prefers 
to use for embracing the crank-pin f. As the hole in this 
slide wears it may be tightened up to fit the pin by 


simply screwing up the adjusting screws /?, which will 
force the tightening wedges /° further into the groove of 
the piston face. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppLxesBRoUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
smaller attendance than usual on ’Change, and little busi- 
ness was done. Prices were again based on No. 3 Cleveland 
pig selling at 43s. per ton. Messrs. Connal and Co., the 
warrant storekeepers here, have a stock of 175,720 tons, 
which is a decrease of 211 tons on the week. In Glasgow 
they hold 627,186 tons. Although there has not been a 
great deal of business done during the past few days there 
is a steady large volume of trade being done, and makers 
are sanguine that the new year will be characterised by 
prosperity. 

The Cleveland Mining and Iron Trades for 1881.— 
During the past twelve months the ironstone mines 0 
Cleveland yielded the enormous quantity of 6,441,783 tons, 
and this year the official secretary of the Ironmasters’ 
Association estimates there will have been mined a similar 


quantity. There are now about 8000 men employed in the | 


Cleveland mines. The sliding scale agreed upon two years 
ago with the blast furnacemen and ironstone miners comes 
to an end with the close of the year, but it is probable that 
there will be a renewal of the scale on a similar basis. In 
Cleveland the make of pig iron has surpassed that of any 
previous year, reaching, as it does, about 2,670,000 tons, 
against 2,510,853 tons during 1880. This includes about 
700,000 tons of steel-making iron against 519,821 tons of 
the same kind of ifon last year. In the beginning of 1881 
No. 3 Cleveland pig iron was quoted 42s. 6d. per ton, and 
recently that has been the figure for that quality. In May, 
however, the price was as low as 36s. per ton, and in the 
beginning of the present month it reached its highest 
point during the twelve months, viz., 43s. 3d. The Scotch 
and Cleveland ironmasters have adhered to their policy of 
restricting the output, and stocks have rapidly diminished, 
aided, of course, by the increased demand for pig iron 
during the last three months. The manufactured iron 
trade has been exceedingly brisk during the year, the total 
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production in the Cleveland district, which includes the 
whole of the North of England, having amounted to 633,000 
tons against 560,000 tons in 1880. All the manufacturers 
are so busy that they cannot get through their orders 
quick enough. Prices have advanced, and are now based 
on ship plates selling at 71. per ton. It is anticipated that 
the quarterly official returns of the Board of Arbitration, 
showing the average selling prices of manufactured iron, 
will be such as to carry an advance of 2} per cent. in the 
wages of the ironworkers of the North of England. The 
steel trade of Cleveland is extending, and shipbuilders on 
the Tees, Wear, and Tyne have work in hand which will 
occupy them till the early part of 1883. 


The Sliding Scale in Cleveland.—The Cleveland iron- 
stone miners have agreed to anew sliding scale which will 
take effect on the lst of January. The men will obtain an 
advance of 10 per cent. for the first six months of the year, 
and the scale is arranged so that they will receive more 
benefit than they did under the arrangement which has 
just come to an end. To-day (Wednesday) a meeting 
between the Cleveland ironmasters and representatives of 
the blast furnacemen was held at Middlesbrough, and the 
wages question was thoroughly discussed. The masters 
submitted to the men a proposal to advance their wages 
10 per cent. and a scale improved for the workmen 24 per 
cent. The men will consider this proposal, and an 
adjourned meeting of masters and men will be held next 
Wednesday. 


Shipbuilding and Engineering.—Both these industries 
are exceedingly brisk. During the year the total tonnage 
| built on the Tees has reached 58,565 tons, or 10,000 tons 
| more than was constructed last year. There is work in 
hand which will keep the yards going the whole of 1882. 
| All the engineering establishments have orders which will 
| . * 
employ them for the like period. 


The Coal and Coke Trades.—For all kinds of fuel there 
| is a good demand, and prices have advanced 6d. per ton. 











| NOTES FROM THE SOUTH-WEST. 

| Bedminster.—Mr. J. Grierson, general manager of the 

| Great Western Railway, has intimated his intention 

| shortly of visiting Bedminster for the purpose of inspect- 
ing some land which has been purchased there by the com- 
pany, and on which it is suggested that a station should be 
erected. 


Colliers’ Meeting at Mountain Ash.—On Monday even- 
ing, at the Allen’s Arms, Mountain Ash, a large meeting 
of colliers was held under the presidency of Mr. J. Davies. 
After a few remarks from the chairman, Mr. D. Morgan 
(a member of the Sliding Scale Committee) was called upon 

| to address the meeting. Mr. Morgan, in the course of a 
| long address, referred to the sliding scale for South Wales 
'and the workmen’s connexion therewith. He said that 
| that instrument required amendment. In the first place a 
| proviso should be inserted in the agreement empowering 
the parties to call in the service of an umpire in case they 
failed to agree, and the basis should be lowered. Mr. 
Morgan in the course of his address said, that a letter was 
read at the conference from Mr. Collings, M.P., inviting 


the delegates to discuss the land question. It might be 
asked what had they, as colliers, to do with the land ques- 
tion? He would show them that they were justified in 
discussing that question. Landlords did not act justly 
towards their tenants. He said that the population of this 
country had increased during the past decade 3,000,000. 
If the population of the country had increased 10 per cent. 
the cultivation of the soil should increase at the same ratio. 
But instead of increasing, the acreage of land under culti- 
vation had decreased 20 per cent. during the same period. 
Farm labourers had increased at the same rate as those 
residing in towns, but what became of the surplus rural 
population? Had they emigrated? No; they had entered 
the mines. He did not blame them for doing so, because 
there were higher wages paid in the mineral districts than 
in the rural ones, as the farmers could not afford to pay 
high wages. They, as miners, ought to join in the agita- 
tion going on to get the land laws reformed. He would 
not join'Messrs. Parnell and Davitt in their cry to put 
down landlords, but the laws of this country should be 
amended. Mr. Morgan was repeatedly cheered during the 
delivery of his address. On the motion of Mr. J. Branch, 
seconded by Mr. W. Bourne, the following resolutions 
were unanimously agreed to: ‘‘ That this meeting desires 
to forward its voice to the Aberdare delegate meeting, 
which will be held on January 2, 1882, in favour of modi- 
fying the present sliding scale arrangements before 
Eeoxtening a notice on the employers to terminate the 
same.”’ ‘‘ That this meeting highly appreciates the results 
of the deliberations of the last National Conference of 
Miners held at Birmingham.”’ 


Dock Accommodation at Cardiff.—We understand that 
Messrs. C. O. Young and Christie, of Cardiff, have pur- 
chased the Mount Stuart Graving Dock, Engineering 
Works, &c., from Messrs. J. and M. Gunn and Co., for 
100,0001., and that both firms will hold a large stake in 
the new concern, which will be floated as a limited com- 
pany. 

The Dowlais Works.—For the last week or two there 
has been so marked an improvement in the health of Mr. 
Menelaus that hopes are now entertained of his complete 
recovery. In this event various important additions and 
changes are talked about at Dowlais. The great strides 
made by Rhymney, Tredegar, and Blaenavon necessitate 
this. Tredegar, itis stated, has made such good use of 
the last few months that it will soon be enabled to turn 
out steel. Blaenavon, too, is making great headway. 


Llanelly and Myndd Mawr Railway.—This line, the 
construction of which was commenced in May, 1880, by 
Mr. J. Waddell, of Edinburgh and London, was formally 
oe on Tuesday. A large number of gentlemen met at 
the terminus, near the Carmarthenshire, and a start was 
made a little before noon in two carriages lent for the 
occasion by the Great Western Railway Company. The 
line of route was minutely examined, and stoppages were 
made at the several stations, which are situate at Landy, 
Cwmblawd, Cynheidre, and Two Roads. From Cross 
Hands a branch is being laid at a cost of 60001. to Messrs. 
Norton and Co.’s collieries, with whom a contract has been 
entered into for the carriage of 200 tons per day, which will 
add about 30001. to the income of the company annually. 
Stages are being commenced at the Carmarthen Dock, an 
the completion of which the whole line will be in full work- 
ing order. 


Newport.—Coal prices continue to be maintained, and 
the prospects for the new year are not unfavourable. In 
the iron and steel industries a good deal is still being done, 
although the quantity cleared this week is not very large. 
In iron ore firmness is still apparent, and a detention of 
steamers recently experienced at Bilbao, has to some extent 
diminished the stocks held by local firms. Although the 
tinplate trade has been a little quieter, there is a better 
feeling observable. 


Colliery Explosions.—On Wednesday the Royal Com- 
missioners on Mines commenced a series of important 
experiments with Davy and Clanny lamps at the Gla- 
morgan Collieries, Liwynpia, Rhondda Valley. A special 
building had been erected in which to make the experi- 
ments on the top of the colliery tip, between the pits and the 
Rhondda river. Between the pine end of the building and 
the colliery a small gasometer had been placed. This con- 
veyed gas by means of a pipe into a large meter in the 
interior of the building. This meter regulated the quantity 
of gas passed for experimental purposes. From the meter 
passed an iron pipe about 6 in. in diameter, into the mouth 
of a long wooden square box pipe. At the other end of the 
wooden pipe was a steam pipe communicating with a boiler 
by the side of the other end of the building. At the meter 
end of the wooden pipe the current of air passed over the 
iron pipe into the weoden one, and the speed of the current 
was increased or diminished at will by means of the steam 
pipe at theother end. In the side of the wooden pipe were 
two glass panes. Each lamp tested was passed through an 
opening in the top of the wooden pipe to a place opposite 
the pane of glass. After each lamp was placed in the open- 
ing at thetop, the opening was then hermetically closed. 
Each lamp had the ordinary flame burning in it. The gas 
was then let in from the gasometer through the meter into 
the pipe, and as it flowed through the iron pipe into the 
wooden one it came there into contact with the air current 
passing over it. The velocity with which the mixture of 
air and gas travelled against the lamp was 600 ft. per 
minute. The moment the mixed current came into contact 
with the flame in the lamp a curious result was produced. 
A blue flame twirled and danced excitedly in the gauze above 
the ordinary flame of the lamp. Gradually the gauze 
began to redden with the heat, obscuring the ordinary 
flame of the blue, twirling, and dancing flame above. Pro- 
fessors Abel and Smyth and Mr. Burt, M.P., watched 








attentively opposite the glass pane. Suddenly, there was 
a bright flash, followed by a roar, and the wooden 
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pipe became filled with fire, making an explosion in 
miniature. In less than half a minute it became ex- 
tinguished, and it was then seen that the gauze of 
the lamp was in shreds. The experiment illustrates 
most graphically how, many explosions, otherwise unac- 
countable, have taken place. The gas fired in the lamp, 
the gauze held it imprisoned there as long as it held 
together in the great heat, but the moment it burnt a hole, 
however small, it ignited the current, and set the colliery 
in a blaze, shattering everything before it. The most 
startling result of Wednesday's experiments was that it was 
shown that the gauze of an ordinary Davy lamp burnt 
through in thirty-two seconds, and that then the current 
was fired. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market—Tbe warrant ‘market was 
again firmer last Thursday, and prices met with an advance 
to the extent of 9d. per ton. The entire decline of the first 
two days of the week and 7d. of the previous week’s decline 
were thus recovered. Business was done in the morning at 
from 51s. 8d. up to 52s. cash, and at 52s. up to 52s. 3d. one 
month, the market closing with buyers at 52s. cash and 
52s. 3d. one month, and sellers wanting 1d. per ton higher. 
There was a further advance in the afternoon, the quota- 
tions being 52s. 1}d. up to 52s. 5d. cash and from 52s. 4}d. 
up to 52s. 8d. one month, and at the close of the market 
there were buyers at the highest figures, and sellers asking 
ld. more perton. Friday’s market also opened strong, 
and at an advance of 2d. per ton, but it subsequently 
became less firm, and the close showed a loss of the early 
gain and ld. additional. The week closed, however, with 
a recovery of 5d. of the previous week’s decline. There 
were transactions during the forenoon at from 52s. 7d. 
down to 52s. 34d. cash and from 52s. 11d. down to 52s. 64d. 
one month, the close being sellers at 52s. 4d. and 52s. 7}d. 
cash and one month respectively, and buyers near. There 
was no market intheafternoon. Monday was observed as a 
holiday amongst the iron brokers, and in consequence there 
was no meeting of the “ ring’ on’Change ; indeed, business 
was not resumed till Tuesday afternoon. Shortly before the 
market opened the Committee of the Glasgow Association 
of Iron Merchants and Brokers had issued their annual 
returns as to production, consumption, shipments, stocks, 
&c., which had a prejudicial effect on the market, as prices 
very soon declined to the extent of ls. ld. per ton, and 
closed at a decline of 1s. 4d. There were transactions at 
from 51s. 3d. down to 51s. and again at 51s. 3}d. cash, and 
from 51s. 44d. to 51s, 3d. one month, and the close was 
buyers offering 51s. ld. cash and 51s. 4)d. one month, 
and sellers near. The depression which was such a marked 
feature of the afternoon market yesterday was in great 
measure due to the fact that the stocks had increased 
during the year to a greater extent than was gene- 
rally anticipated-—to the extent, in round numbers, 
of 201,000 tons. The market was weaker at the opening 
this forenoon, but it closed steady. Business was done at 
from 51s. to 50s. 9d. and again at 51s. cash, the market 
closing with sellers at 51s. prompt cash and 51s. 44d. one 
month, and buyers near. The afternoon market was 
firmer, with business done at 51s. to 51s. 2d. cash, also at 
51s. 4d. to 51s. 54d. one month, and towards the close of 
the market there were sellers at 5ls. 1}d. cash and 
5ls. 5d. one month, and buyers very near. So far as 
regards the legitimate trade it may be said that there is no 
new feature of any great importance to report, but un- 
abated prosperity is the rule in respect of the home trade. 
It is reported that a few orders have lately been booked 
for the United States and the Continent, but the number 
of orders booked for shipment thither in the spring is 
much less than might have been expected considering the 
state of trade ; indeed, for some districts the amount is 
much under the average. On some hands, however, it is 
urged that America must soon be in the market as a free 
buyer of Scotch pig iron. Hematite pig iron has been 
more inquired for lately, and America is said to be giving 
some indications of a desire to buy that class of iron, but 
does not seem ripe for paying the current price, which is 
still about 65s. per ton, less 2} per cent. The number of 
blast furnaces at present in actual operation is still 105, as 
against. 124 at this time last year. ‘The stock of pig iron 
in Messrs. Connal and Co.’s public warrant stores yester- 
day stood at 627,586 tons. 


A Dundee Shipbuilder coming to the Clyde.—Mr. W. 
B. Thompson, shipbuilder and engineer, Dundee, has just 
leased Park Shipbuilding Yard, Whiteinch, which was 
formerly occupied by Mr. J. M. Lawrie. The yard is ten 
acres in extent, and has seven slips, varying in length up to 
600 ft., so that it will be possible for Mr. Thompson to 
build vessels of the largest modern dimensions. It is 
already fully equipped with workshops and machinery, and 
on that account Mr. Thompson will be able to begin 
operations within a few weeks. He does rot intend to 
remove from Dundee, but will continue to carry on his 
engineering and shipbuilding works in that town as 
hitherto. The yard which he owns in Dundee is too 
small to enable him to overtake all the work that he can 
secure. 






Hitch with the New Tay Bridge.—A serious hitch seeme 
to have occurred to prevent operations being at once 
commenced for the erection of the new Tay Bridge. The 
circumstance causing it is the apparent determination of 
the Board of Trade to insist upon a number of the piers of 
the old bridge being removed before the new structure is 
commenced. The story detailing the negotiations up to the 
present, and the meetings and conferences held and pro- 
posed in reference to the matter, is too long to tell just 
now, and it is to be hoped that the difficulty which now 
lies in the way may be removed, soas to admit of operations 

t 


FOREIGN AND COLONIAL NOTES. 

Communications in China.—China will in all probability 
unexpectedly derive advantage from her recent spectre of 
a Russian invasion. The palace authorities have hitherto 
been strongly opposed to the construction of railways 
within the Chinese Empire. It is not 7 long since that 
the Chinese Government bought up and silently removed a 
railway constructed and worked by foreign capitalists, con- 
sidering the sedan-chair a sufficiently rapid and luxurious 
means of locomotion. But the ministers who had to pre- 
pare for war were greatly hindered by the complete absence 
of suitable means of transport for troops and stores, and 
the people in the palace are beginning to see that a great 
empire without railways and telegraphs is in reality 
defenceless. Preparations are now being made to provide 
both most extensively. About a year since the emperor 
or his counsellors gave their sanction for a telegraph 
between Pekin, Tientsin, and Shanghai, which will pro- 
bably be completed this year, and but little doubt exists that 
all the great cities of the empire will shortly be united by 
telegraph. Imperial permission has also been obtained for 
a railway from the capital to the port of Tientsin, a dis- 
tance of 70 miles, and from there to-the River Yangtse- 
kiang, 500 miles farther south. The imperial exchequer is 
not at present in a state to defray the expense of such 
extensive undertakings, but foreign capital may be had to 
any extent if only sufficient guarantees are given to 
investors that the railways will be constracted and worked 
in the way desired by them. 


Telegraphic Interruption in Japan.—One of the most 
frequent causes of disturbance of telegraphic communica- 
tion in Japan is found in the threads of spiders, which, in 
the vicinity of large forests, connect the wires and insula- 
tors with the surrounding trees and ground. These 
threads, moistened by heavy dews, become conductors of 
electricity, and allow the current to pass into the ground. 
There is no other remedy than to sweep the wires with 
brushes; but since the spiders are more numerous and 
more persevering than the persons employed by the 
telegraph companies, it becomes necessary to repeat the 
operation almost daily. 

A Silesian Electric Railway.—The first electric railway 
in Upper Silesia is about to be opened. It has been con- 
structed by Siemens and Halske, for the Donnersmarck- 
hutte Company, to supersede their ordinary colliery horse 
railway. ‘The current is conveyed by wire ropes supported 
on poles in the same manner as at Paris. On the wires 
ren small contact carriages, connected with the loco- 
motive by wires. The maximum speed is eight miles per 
hour. The locomotive is similar to that exhibited two 
years since at the Industrial Exhibition, but it is some- 
what smaller. It is said that the same firm has madea 
contract with another colliery company for the constraction 
of a similar railway for underground haulage, and that the 
work has been for some time actually in hand. 


Greek Railways.—The signature of a convention with a 
French company for the construction of three lines which 
form the natural basis of the Greek railway system is 
reported. The works comprise a main line from Larissa 
to Patras, of which the object is to connect the capital 
with the provincial centres of commerce. A branch line 
from Corinth to Naupalia will, in course of time, be 
extended to Monemvasia. As soon as the Greek and 
Turkish lines are joined, and also those of Turkey and 
Austria, Monemvasia, by its position as the most southern 
port of Morea, will necessarily become a place of some 
importance. 

Sydney Water Supply.—Nearly 27in. of rain have 
fallen in the vicinity of Sydney during the present year. 
This, however, has made little change in the appearance 
of the Botany dams. It has brightened the verdure on the 
embankments and formed small ponds, which, to some 
extent, relieve the former dry appearance of the Botany- 
road. It has given some of the dams the aspect of luxuriant 
paddocks, with a creek running through each, but it has 
not, so far as outward manifestations go, raised to an 
appreciable extent the level of the water supply. In point 
of fact, however, the supply has been largely increased, the 
sponge-like sand-hills of the watershed having absorbed 
and stored most of the rain which has fallen. 


New York Steam. Company.—Upturned pavements in 
Greenwich-street, near Cortlandt-street, New York, heavy 
iron castings seen here and there, and a massive fireproof 
building in process of construction near by, indicate some- 
thing going on of an unusual character. The building 
referred to is on the site of the old Pacific Hotel, and 
though little more than the massive foundations can as 
yet be seen, the arrangements indicate preparations for 
the setting of boilers, the whole being designed to generate 
steam on a large scale for distribution through the city. It 
is here that the New York Steam Company is establishing 
itself, as well as at various points throughout the city from 
river to river, and from the Battery to Central Purk. At 
ten different points, or centres of distribution representing 
as many districts, each designated by letters of the 
alphabet, steam will be made for manufacturing as well as 
domestic purposes. 


New Glasgow (N.S.)—New Glasgow, Nova Scotia, is an 
inland town, but it is built on a navigable arm of the sea. 
It is close to coal mines which partially surround it, and it 
has for many years been a great centre of shipbuilding, a 
line of business formerly carried on largely by Mr. Car- 
michael. Like St. John, Yarmouth, and other Nova 
Scotian shipbuilding ports, New Glasgow is losing its chief 
industry. But, unlike Pictou, it is able to keep part of its 
prosperity by other means. ‘here is a good deal of iron 
manufactared, and a glass factory is in process of erectior 
just outside the town. As if to give it still greater advan- 
tage in local rivalry, it has excellent railway communica- 





being started forthwith, 


tions, being situated on the line of the Intercolonial Rail- 





way, and at the junction with a line running eastward 
towards Cape Breton. 


Canadian Pacific Railway.—A remark made by the 
Marquis of Lorne that Fort Calgary is likely to be on 
the line of the Canadian Pacific Railway indicates that 
the engineers still hope to find a pass through the Rockies 
far south of Yellowhead. To reach Yellowhead from 
Calgary, the railway would have to be carried suddenly 
northward about 200 miles, and its lengthincreased by 
nearly that distance. About 100 miles to the west and 30 
miles to thenorth of Calgary is the Howse Pass, which 
Mr. Sanford Fleming found to be impracticable years ago, 
as did the Syndicate engineers recently. They have since 
been examining the Vermilion Pass, which is almost due 
west of Calgary, about 80 miles distant, and nearly in a 
direct line between Calgary and Kamloops. The trans- 
continental line would be considerably shortened and the 
Syndicate would save a great deal of money in construc- 
tion and maintenance, could a line through Vermilion 
be carried to Kamloops with no more curves than the line 
from Yellowhead to Kamloops must make. From a topo- 
graphical map of British Columbia, it seems that the Ver- 
milion Pass is as practicable as the Howse Pass, and for 
the same reason, viz., that the Selkirk Range bars the way 
to the Pacific Ocean. But it does not appear that the 
Government engineers ever attempted to find a line west- 
ward from Vermilion, but gave that pass the go by on 
account of its proximity to the boundary line. It is barely 
possible that the Syndicate engineers may find a practi- 
cable line through the Selkirk Range from Vermilion. 
But before the Syndicate could use it they would have to 
get permission to do so from Parliament, as the bargain 
binds them to carry the line through the Yellowhead. It 
is stated that the Syndicate has decided to purchase the 
portion of the Quebec, Montreal, and Ottawa Railway, 
between Ottawa and Montreal, build a bridge at Lachine, 
and continue the line on the opposite side of the river. 


Working Chinese Coal.—The China Merchants’ Steam 
Navigation Company has invitated subscriptions for a 
special purpose, presumed to be the completion of a tram- 
way system, which is to carry coal from the Kaiping 
mines. ‘The sum asked, 1,000,000 teals, was raised in one 
day. The Kaiping collieries are the first that have been 
ordered to be worked in that region. They are capable of 
supplying coal of a good quality to meet the requirements 
of the parts of China from Tientsin to Canton. 

Newfoundland Railway.—The main line of the New- 
foundland Railway will, when completed, be 340 miles in 
length, its termini being St. John’s and Hall's Bay, while 
branches will extend to the west coast, Harbour Grace, 
Carbonear, and Bregny. It is expected that the entire 
main line will be completed in about eighteen months, as 
track-laying has already been begun. In addition to the 
branches mentioned the company proposes to build a 
northern extension, starting from Indian Brook, a short 
distance above Hall’s Bay, and running north to a point 
near Hawke Bay. A branch of the northern division to 
be known as the Humber River Branch, will leave the 
main line at Kiver Head, and run down the entire length 
of the Humber River to an arm of the Bay of Islands. 
There will also be a division known as the Continental, 
which will branch from the main line at Bishop’s Falls, 
and extend westward to a point near the mouth of the 
Great Uodroy River, in the vicinity of Stormy Point. 

Armour Plaie Trials in France.—Experiments have 
recently been made at Gavres with armour-plates by the 
three firms, Creasét, Chatillon-Commentry, and Terre- 
noire. LEarlier trials have been made with plates of four 
square metres area, but in this case the plates were only 
1.2 metres square, the object of this decrease in size being 
the desire to know if the smallness of the plates had any 
relations to the cracks usual with larger plates. The 
following results were obtained. Creusét; steel plate 
(hammered), penetration, 90 mm., slight cracks; excel- 
lert results. Chatillon-Commentry : steel plate, penetra- 
tion, 320 mm., ; plate shattered in eight pieces, bad results. 
Terrenoire : compound plate, manufactured without ham- 
mering or rolling of the steel, the molten steel being 
poured upon an iron plate. Penetration, 94 mm.; cracks 
~——- more apparent than in the Creusdt plate; good 
results. 








ELECTRICAL TRANSMISSION OF Power: ERRATUM. 
—By the accidental omission of some words a singular 
error was introduced into the second foot-note to the third 
column of page 618 of our last number. The note should 
have read: ‘‘+ The kilogrammetre is equal to 7.233 
foot-pounds, and the French horse power is equal to 75 
kilogrammetres per second, or 542} foot-pounds per 
second.” 





Draries.— We take pleasure in noticing Messrs. Par- 
tridge and Cooper’s diaries for the coming year ; they are 
up to their usual standard of excellence and convenience, 
and are issued at very low prices. The one shilling No. 6 
diary is especially well arranged and compact ; it is spaced 
for three days on a page, is ruled for cash and interleaved 
with blotting-paper; the miscellaneous information it 
contains is well selected, and it is neatly and strongly 
bound. Their octavo scribbling diary No. 23, as well as 
the larger size scribbling diary, are also excellent and 
very cheap. Messrs. James Blackwood and Co, London, 
issue a well got up large shilling scribbling diary, inter- 
leaved with blotting paper, and with seven days on a 
page. ‘This diary contains some fairly executed maps of 
London, Edinburgh, Liverpool, and Manchester, with con- 
siderable miscellaneous information about each of these 
cities. The Railway Diary and Officials’ Directory, pub- 
lished by M‘Corquodale and Co., appears in its usual 
familiar form, and will be valued for its extensive informa- 
tion on railway matters, as before, by a far larger class than 
that to which it is especially addressed. 
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TELEGRAPHIC ENGINEERING IN 1881. 


IN summarising the telegraphic works of the year, 
we turn naturally first to the lines of telegraph under 
the control of Her Majesty’s Government, These 
lines in England, Ireland, and Scotland, are under 
the direction of Mr. E. Graves, the engineer-in-chief, 
and Mr. W. H. Preece, F.R.S., the electrician to the 
Postal Telegraphs. We find that during the last 
twelve months the department has erected new wires 
from London to Plymouth, Bristol, Newport, Car- 
diff, Swansea, Oxford, Gloucester, Folkestone, Tun- 


bridge Wells, Margate, and Ramsgate; and has 
also provided extra facilities for suburban towns. 
The department, having licensed the United Tele- 
phone Company, the Lancashire and Cheshire 
Telephone Company, and the National Telephone 
Company, has left the greater part of the work of 
providing telephone exchange facilities to those 
undertakings. But the department itself has orga. 
nised telephone exchanges in Leicester, Hull, Ply- 
mouth, and Sunderland, It has also erected tele- 

hone wires connecting the towns of Liverpool and 
fanchester, and of Cardiff and Newport. In the 
electrical department no great innovation has taken 
place, but the increase of speed obtained during 
1880, of from 130 to 250 words a minute, with the 
Wheatstone automatic with Mr. W. H. Preece’s 
fast-speed repeaters, is still maintained.* 

The breakage of submarine cablest has been, even 
in the postal telegraphic department, the feature of 
the year. Early in the spring the Stornaway and 
Islay cables were repaired. ‘The Shetland cable, 
which broke about the same period, was compelled 
to wait many months for want of a suitable vessel to 
raise the old cables and to admit of anew good cable 
being laid. These operations were only completed 
by the end of October. The Scilly cable (unfortu- 
nate name) broke in August. The department, 
having no ship of its own and having to relinquish 
the steamship Dacia (belonging to the India-Rubber, 
Gutta-Percha, and Telegraph Works Company), 
in which ship Mr. Lumsden, the marine super- 
intendent of the department, had repaired the Shet- 
land cable, was obliged to charter and fit up the 
steamship Morna for their cable-work. The absurdity 





of Her Majesty’s Government being dependent for 
such important work on contractors, who cannot 
always supply them, has been frequently pointed | 
out in these columns, notably in our issue of the week | 
before last. In this temporarily fitted ship Mr, Lums- | 
den and his experienced staff have repaired the 


rossed | Channel Island cable which had been broken, and 


are now endeavouring to repair the Scilly Island 
cable. This energetic staff, working under the dis- 
advantages caused by Treasury officials, who, whilst 
fostering the minutest anc most fastidious wishes of 
the War Office, entirely neglect the absolute neces- 
sities of our postal telegraphic system, have yet to 
repair in the depth of winter the Scilly Islands cable 
and the cables to the islands of Bute and Arran, 
to relay and repair certain small sections of cable in 
the western friths of Scotland, to relay entirely a 
cable across the Firth of Forth and to repair ano- 
ther, and then, if possible, to recover and repair a 
cable across the Firth of Tay. Let us hope that 
one of ‘* My Lords of the Treasury” may have to 
send an important message to some of these locali- 
ties and find that the line is broken down and no 
cable ship to be expected for say six months, The 
authorities have at least been repeatedly warned 
in these columns of the absurd and dangerous penny- 
wise and pound-foolish policy they have chosen to 
adopt. 

Turning next to the lines belonging to and 
worked by the railway companies we find, first, on 
the South-Eastern Company’s system, lines have 
been erected under the superintendence of Mr. 
Charles V. Walker, F.R.S., between Dover and 
Deal, Westersham and Valley, and Appledore 
and Lydd. Single needle and semaphore have 
also been erected, and the same has been done 
on the Hundred and Hoo line, which was inspected 
by Colonel Yolland, R.E., on the 2lst instant. | 
Some telephone lines have also been .erected. 
On the Great Western, Mr. C. E. Spagnoletti has | 
extended the use of his ‘ electric signal repeaters,” | 
and with them is used a “lamp indicator” to show | 
whether the lamp of any semaphore is “in,” ‘‘ out,” 
or “badly burning,” and they work, it is said, most 
satisfactorily. Mr, Spagnoletti is also trying his 
electric locking apparatus, for locking signal levers 
from one station to another, which it is claimed 
produces a “ physical block system,” and is worked 
thus: A and B are two stations; A has a 
train to proceed to B. ’s starting signal lever 
is locked, and can only be unlocked by B; 
A, therefore, sends a bell code to B to unlock lever. 
If the train can come B takes the lock off A’s lever; 
A is then able to lower the starting signal to let 
train start, and then resets it to danger to protect 
train just left, This act relocks the lever which is 
required to be unlocked by B before it can be moved 





Po See our summary for 1880 in our issue for January 7, 
1881 








7 See page 603 ante. 


again, and B cannot unlock it again until the train 
has arrived at a given point at B's station. The 
train on this system takes part in working the 
block system, and, so far as it is concerned, checks 
the men at both ends from making errors. Arrange- 
ments are also made that in case of any derange- 
ment no delay to traffic arises, but the station 
master, inspector, or other responsible person at the 
station (as arranged) is called on the scene, which 
is a check on the signalman and apparatus. We 
have lately directed attention to the desirability of 
employing electrical appliances to control railway 
signals in this way. Mr. Spagnoletti has also success- 
fully tried a new system of electric signals for distant 
and tunnel signals, which can be worked either by 
hand or automatically, and he is also trying a new 
“lock block telegraph instrument,” so arranged, that 
when once a signal has been given from either end the 
instrument keys which work the disc are locked up 
at both ends until the signal is released, so that no 
interference of any kind can take place. Mr. 
Spagnoletti has also a new train describer, and 
altogether seems energetically progressing in per- 
fecting the use of electricity on railways for the 
safety of passengers, and the facility of traffic. On 
the North-Western, no doubt, advances have been 
made, but we have no information. 

Taking now submarine telegraph companies: 
The Anglo-American Telegraph Company, of which 
Mr. Henry Weaver (formerly the last secretary of 
the old Electric Telegraph Company) is the ener- 
getic managing director, repaired in July last the 
cable laid in 1869 between Brest and St. Pierre, 
and now commonly called the old French Atlantic, 
It was grappled up in 1700 fathoms by the staff of 
the Telegraph Construction and Maintenance Com- 
pany in the magnificent twin-screw s.s. Scotia, Mr. 
Forde representing the Anglo-American Company, 
and Mr. Lucas the Telegraph Construction Com- 
pany. On June 12 the cable on the French side of 
the fault was dredged up at the first dredge in 1060 
fathoms; the cable broke when the bight was 264 
fathoms from the surface, but the end of the part 
leading to Brest was got on board and then buoyed, 
At the sixth dredge the cable on the St. Pierre 
side of the fault was obtained, and the cable leading 
to St. Pierre was spliced on to the cable on board 
the Scotia, and 80.78 nautical miles laid to buoy on 
cable leading to Brest, the final splice being made 
July 2. During the operations 6.09 nautical miles 
of cable were recovered, and the outer covering 
was found to be in bad condition but the core good. 
The company employ on their 1873, 1874, and 1880 
cables Sir William Thomson’s recorder duplexed by 


| Mr. Stearn’s system. The 1869 (Brest and St. Pierre) 
'eable is still worked by ‘Thomson’s mirror system 


between Brest and St. Pierre, and between the last- 


/named station and Duxbury (Mass.) the recorder is 


use duplexed. 

On the Direct United States Company’s cable, 
Mr. Muirhead’s duplex system continues to give 
most satisfactory results in the working of the long 
main cable between Ireland and Torbay (Nova 
Scotia). Arrangements are in progress for duplexing 
the other lines of this company, viz., between 
London and the station in Ireland, and between 
Torbay (Nova Scotia) and Rye Beach (United States), 


‘and the land line from Rye Beach to New York, 


after January 1, ]882, and thus the company’s lines 
between London, Liverpool, and New York will 
be duplexed throughout, which will undoubtedly 
reduce the present average time occupied in trans- 
mission of messages, 

The Eastern ‘Telegraph Company have had several 
breaks in their system of cables between England, 
Spain, and Portugal, and at one time three repairing 
ships, the Kangaroo, the John Pender, and the 
Retriever were engaged on the work of repairing. 
The Gibraltar aud Malta cable had a fault near 
Gibraltar which was promptly repaired. Both this 
company’s cables between Aden and Bombay broke 
down off Bombay, the first early in June, the 
second on July 13, but have since been repaired. 
Some small lines have been added to this company’s 
system in the Levant, and a cable to be laid for this 
company between Trieste and Corfu has left Eng- 
land in the steamship Kangaroo ; this cable will be 
noticed further on, 

As regards the Great Northern Company, of 
which Mr. H. G. Erichsen is the managing director, 
land lines have been erected in China, by the 
engineers of the company, between Shanghai and 
Tientsin, with stations at Soochow and Chinkiang, 
and these were to be opened on December 24th. The 
erection of another line between Chinkiang and 
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Nanking has been decided upon by the Chinese 
Government, and materials for it have already 
been shipped. In the course of the past summer 
the company’s new repairing steamer the Store 
Nordiske (North Star, not a bad name considering 
the name of the owning company) took up its 
post in Chinese waters, while the H. C. Oersted, 
the repairing ship formerly stationed in China, 
returned to Europe in November last, and has since 
executed repairs both for the Great Northern Com- 
pany and the Direct Spanish Telegraph Company. 

The Brazilian Submarine Telegraph Company is 
like those countries that are said to be blessed 
because they have no history, as their cables have 
remained in working order throughout the year; 
and, indeed, we believe this company’s cables, ever 
since they were laid, have only been interrupted 
once, and that for a short time, the fault being 
close to the beach at Madeira. But the time must 
be approaching when the company will require 
repairs and renewals, and woe to the telegraph com- 
pany which, without any duplicate cable, is also 
without a repairing ship and has to fit one up in a 
hurry. 

The Eastern Extension, Australian, and China 
Telegraph Company have had a new cable laid for 
them between Singapore and Batavia by the Tele- 
graph Construction and Maintenance Company. 
The core of this cable consists of a conductor contain- 
ing 107 lb. of copper tothe nautical mile, insulated 
with 140 lb. of gutta-percha, and protected from the 
attacks of the teredo and other marine animals which 
infest these seas by a thin brass tape wound round 
the core over an ordinary cotton tape, the whole be- 
ing sheathed for 517 nautical miles of main cable by 
ten No. 6 galvanised iron wires, and the shore ends, 
each 10 miles long, by ten No. 00 galvanised iron 
wires, The cable was laid from the Telegraph Con- 
struction Company’s s,s. Seine, Captain Manning, 
Mr. London, C.E., being in charge on the part of 
the Construction Company. Messrs. Clark, Forde, 
Hockin, and Taylor superintended the testing of 
this cable during manufacture, but the Extension 
Company’s own engineers and electricians watched 
on the part of that company the operation of 
laying. 

As regardsthe Persian Gulf cables, belonging to 
the Indian Government, which together with the 
lines through Persia are under the directorship of 
Lieut.-Colonel J. U. Bateman Champain, R.E., the 
cable with Hooper's core, laid in 1869, between 
Jask (Mekran coast), and Bushire has been working 
admirably. The gutta-percha core cable laid in 
1863-4, by Sir Charles Bright and Mr. F. C. Webb, 
has broken in eight or ten different places, but the 
core isas goodasever. Theiron wire is found much 
corroded; age is, in fact, finding out all the weak 
places, and indeed this year seems to have touched up 
the cables all over the world. The monsoon off the 
Mekran coast, and it is supposed a submarine earth- 
quake, for which that part of the seais noted, broke 
the gutta-percha insulated cable in many places off 
Guadur and Jask, all in comparatively shallow 
water. While this line was broken between Jask 
and Bushire, and also between Jask and Kurrachee, 
the two cables belonging to the Eastern Tele- 
graph Company between Aden and Bombay broke 
down as previously mentioned. ‘Thus all the Indian 
and trans-India traffic, sometimes up to 850 
messages per diem, was thrown on to the Bushire- 
Jask cable (Hooper's core), and the Mekran land 
line between Jask and Kurrachee. The work was 
done without any vexatious delay, the worst time 
between London and Calcutta being sixteen hours, 
A few years ago this would have been impossible, 
as the Mekran land-line insulation was very bad as 
first constructed with the ridiculous insulators 
called the O’Brooke insulator supplied by the Indian 
Government, and the dew at night being very heavy. 
But for years the department has been steadily 
improving the insulation, using largely Messrs. John- 
son and Phillips’ patent insulators, which are found 
invaluable in this situation. The route of the line 
has been altered and improved, and a great drop of 
some thousand feet at the great Malan Cliff avoided, 
The cable staff are now well experienced in repair- 
ing, and in their new repairing ship the Patrick 
Stewart (named after the gallant and much esteemed 
Colonel P. Stewart, the first director-in-chief of 
these lines), has turned out a complete success. Thus 
on the 25th of November, both the Hooper's core 
cable and the gutta-percha core cable broke in the 
Gulf, 800 miles from Kurrachee, Mr. Mance, the 
engineer in charge, and his staff were at Kurrachee, 
yet the Hooper’s core cable was repaired, and through 





communication restored on December 4. This work 
does great credit to the staff. It should be mentioned 
that the department had from the first a repairing 
ship, and retained Mr, F.C. Webb in India for a year 
after the laying of the cables in 1864 to organisea staff, 
teach them their work, and design proper tanks and 
storerooms at Kurrachee. Their yard at Kurrachee, 
with some eight tanks with sheds and store-rooms, 
has proved a success, and the department having 
now erected cable sheathing machines, bring in all 
their old cable, strip the eaten iron wires off the core, 
and re-cover it with new wires, and then retape it. 
Thus the whole line will gradually have all the cable 
renewed at a very small expense. Altogether the 
arrangements reflect the highest credit on Lieut.- 
Colonel Champain’s management, and it is a pity 
that our Home Government do not follow in the 
same sound policy. 

We have in our number of the 16th of December 
gone fully into the state of our telegraphic com- 
munications with the Continent, and we believe 
there has since then been little progress made 
towards re-establishment of communication. The 
German Union cable remains broken in spite 
of some efforts made to repair it in the s.s. Kan- 
garoo, and the Reuter’s cable, on which our Indian 
traffic rid the Indo-European Company's lines to 
Teheran, and thence down the lines in the Persian 
Gulf just mentioned, is still broken, and no ship is 
being employed to repair it. 

We have now to notice what work the contract- 
ing firms have executed during the year or have in 
hand at the date we write. Taking first Messrs. 
Siemens Brothers we learn that they have manu- 
factured two cables for an American telegraph com- 
pany. These cables were, we believe, to be laid 
between England and America, but we have no in- 
formation of their type or as regards the attempts 
to lay them. But we know that neither are in 
working order and we believe this delay is partially 
due to the breakdown of Messrs. Siemen’s cable 
s.s. Faraday; the cables in her having to be re- 
moved before the ship can be docked to repair one 
of her screw shafts. 

The Telegraph Construction and Maintenance 
Company have laid a cable between Singapore and 
Batavia for the Eastern Extension Company, as 
described above in our notice of that company’s 
extensions, and have also made a cable to be laid 
between Trieste and Corfu for the Eastern Tele- 
graph Company. The core of this cable consists of 
a conductor of 130 1b. of copper to the nautical mile, 
and 130 lb. of gutta-percha per nautical mile as 
insulating medium. This is a new type of core. 
The cable consists of the following types of 
sheathing. 

4 nautical miles 10 No. 00 
° y 


10No. 20, oe / 
~ %? ” ¢ 

29 “ ” 10No. 6 Galvanised iron wires. 
505 15 No. 13 


” ” 





Total 550 nautical miles. 


The whole cable is further preserved with John- 
son and Phillips’ taping and compound. This cable 
left Gravesend in the company’s s.s. Kangaroo on 
December 14. The same company has made of 
different types for various telegraph companies 537 
nautical miles of cable, making with the two cables 
previously mentioned 1772 miles of cable manufac- 
tured during the year, and a total since the com- 
pany’s existence of 65,400 nautical miles of cable. 
The India-Rubber, Gutta-Percha, and Telegraph 
Works Company have been very busy this year. 
They have manufactured 2500 nautical miles of cable 
out of acontract fcr a total amount of 3100 nau- 
tical miles for an American telegraph company 
termed the ‘‘ Central and South American Tele- 
graph Company ;” and for the same company 25 
statute miles of cable with india-rubber core for the 
underground lines between the cable-testing huts 
and the telegraph stations. As this contract is one 
of considerable magnitude and is not yet completed, 
we shall not treat of it in detail now, but in a 
future issue we hope to furnish our readers with 
full particulars, We may mention, however, that 
two of the company’s ships, the International and 
the Dacia, have already left with their cargoes of 
cable. Thesame company, out of an order (dated 
October 7) for the West India and Panama Telegraph 
Company have manufactured 250 nautical miles of 
cable, and, in fact, have manufactured a total of 2750 
nautical miles of cable since August 13. This is good 
work ; but besides this, during the year they have 
made 70 nautical miles of 3}-ton cable for the 
Great Northern Telegraph Company, and 85 nautical 





miles of various types for the English, Canadian, 
and Chilian Governments, the Submarine, Inter- 
national Ocean, and Direct Spanish Telegraph 
Companies, The length for the Canadian Govern- 
ment was of an unusually heavy type, viz., 27 tons 
per nautical mile, Thus the total amount of cable 
manufactured by this company was 2830 nautical 
miles of cable during the year. As regards the 
laying of cables, this company laid from their steam. 
ships Dacia and International the Brazos and Santiago 
(Texas), and the Tampico and Vera Cruz cable for 
the Mexican Telegraph Company. ‘The particulars 
of this cable, which was made in 1889, will be found 
in our summary of that year. The company’s 
experienced and well organised staff in the s.s. Dacia 
also repaired the Havannah and Key West cable of 
the International Ocean Telegraph Company of 
New York, and the s.s. International examined and 
surveyed the route betweeu Cayenne and Demerara 
for the Central American Telegraph Company. ‘The 
Dacia was also chartered by her Majesty's Postal 
Telegraph Department to repair aud relay (under 
Mr. Lumsden and Mr. R. Culley of the Post-Office), 
the Orkney and Shetland cables. 

The s.s. International left on November 9 to com- 
plete the Vera Cruz and Goatzacoalcas section of 
the Central and South American Telegraph Com- 
pany’s system, and the s.s, Dacia left on November 
15 with a portion of the cable, already mentioned 
as manufactured for that company, to be laid on the 
west coast of South America. The company have 
hired the s.s. Retriever, belonging to the West Coast 
of America Telegraph Company, to make a careful 
and elaborate survey over the route on which it is 
proposed to lay cables for the Central and South 
American cable, The same company repaired for 
the Direct Spanish Cable Company the cable 
between the Lizard and Bilbao in the s.s. H. C. 
Oersted, belonging to the Great Northern Telegraph 
Company. This work was carried out with the 
most creditable despatch by Captain H. Benest, 
who for many years was second in the engineering 
staff of the India-Rubber Company, and was for 
several years since in entire charge of the repairing 
for the West Coast of America Telegraph Company, 
on whose line he executed several difficult repairs 
when the cable was cut by the belligerents during 
the Chilian and Peru war. 

The India-Rubber Company have made all the 
instruments, testing and speaking, forthe ten stations 
of the Central and South American ‘Telegraph 
Company, and have supplied 437 miles of stores 
for the land lines across the isthmus, &c., for this 
company. The company has also made 119,000 
Leclanché cells, of which 90,000 were the new 
agglomerate cell. Besides this the company has 
done some 10,000/. worth of telephone work, this 
department, and indeed all the instrument depart- 
ment being under the superintendence of Mr. Le 
Neve Foster, son of the late much respected secretary 
to the Society of Arts. The company have also 
made in their own workshops two cable-making 
machines for the new cable works of the French 
Government at La Seyne, near Toulon. 

We have on the present occasion by no means 
exhausted the record of telegraphic engineering 
work during the past year; but our article has 
extended to such a length that we must leave for 
notice next week a number of other undertakings. 





WORKMEN’S INVENTIONS. 

Tite scheme of awards devised by Messrsf Denny 
and Brothers, shipbuilders, Dumbarton, by way of 
acknowledging the skill and inventiveness of their 
workmen bids fair to become a very great success. 
It may be remembered that the working of this 
somewhat novel scheme was entrusted to a Com- 
mittee of Awards, consisting of Mr. William Jar- 
dine, burgh registrar, president ; Mr. John Ward, 
manager, Leven Shipyard; Mr. Robert B. Pope, 
manager, engine works ; and Mr. Alexander Watt, 
counting house, Leven Shipyard, secretary. The 
Committee have this week issued what is termed 
their second annual report to the firm. They state 
that during the year 1881 they have had under 
their notice thirty-two new claims, and two post- 
poned claims, or thirty-four inall. Of that number 
twenty-two have been found worthy of award, 
eight have been rejected, and four are still under 
consideration. The sums awarded in each case 
range from 2/. to 5/., and the men who have earned 
the awards are: under foreman carpenter, fore- 
man blockmaker, foreman plumber, foreman black- 
smith, carpenters, carpenters’ and joiners’ machine- 
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men, pattern-maker, joiners, sawyer, engineer, &c. ; 
and amongst the inventions there are the follow- 
ing: An improved arrangement of tools in wood- 
working machine for executing feather and groove 
work ; an improved arrangement of nibbling ma- 
chine tools for cutting corner mouldings ; applica- 
tion of a wood-working machine to the cutting of 
four dentils simultaneously in saloon cornicing ; 
appliances for gripping small tenons while in 
machine, and for enabling checks upon curved 
coamings 7to be more quickly cut; an improved 
method of forming the ears on window architraves ; 
a method of machine-planing pieces of wood having 
bevelled sides ; an improved method of lubricating 
shafting bearings, also an appliance for holding 
wood while being cut at circular saws ; an improved 
method of setting tools in moulding machines ; an 
improved method of cutting dentils on saloon 
cornicing ; an alteration in the form of snatch 
blocks, and an improved methed of making cargo 
blocks and cargo gins ; an appliance for drawing 
parallel lines on ships’ sides ; an improvement upon 
an emery grinding machine; a new method of 
erecting ships’ frames ; and an improvement upon 
ships’ sounding rods. 

After detailing the inventions on which they 
have granted awards, the Committee go on to say 
that when they gave in their first report at the end 
of last year (188) the awards scheme had been in 
force for about five months, and that the results 
then obtained were considered to be highly satis- 
factory. They now report that the results for the 
past year are even more satisfactory and encourag- 
ing, and that in their opinion the scheme is no 
longer to be regarded as tentative, but as an esta- 
blished success, doing much to produce greater 
efficiency and economy in every class of work, and 
to develop the inventive talent of the workmen. 

A careful analysis of the claims received by the 
Committee shows that fifteen, or about one-half of 
the whole, have been made in connexion with the 
carpenter and joiner departments. Some of the 
machines in these departments have been modified 
or altered so as to do twice the quantity of work ; 
some to do a new class of work ; and others to do 
the same class of work with greater ease and safety. 
Some of the inventions belonging to this class are 
deserving of high commendation. 

In accordance with additions recently made to 
Rule 3, the Committee are now empowered to grant 
not only awards exceeding 10/., but also to give 
greater awards than those formerly granted for 
claims of the same degree of merit. This important 
benefit, along with the provisions now made for 
giving assistance in taking out patent rights, will, it 
is hoped, stimulate every one to increased efforts, 
and to produce greater and better results than any 
hitherto attained. The Committee, in conclusion, 
state, for the encouragement of those who have been 
unsuccessful, that some of their inventions have 
displayed greater skill and ingenuity than the 
inventions of many who have received awards, and 
that their want of success (owing to something 
better for the same purpose being already in use) 
ought not to discourage them from making further 
efforts, seeing they have already shown themselves 
to be possessed of ability and skill. 

We need scarcely say that we shall watch the 
progress of this important scheme of awards with 
great interest, and we think we may say the same 
for many other employers of skilled labour in the 
constructive and other industrial arts. 








THE WEIGHT OF PORTLAND CEMENT. 

AmonG the various tests which are usually applied 
to determine the quality of Portland cement, one of 
the most general is that of the weight per bushel 
(or cubic foot) of the cement in its dry condition as 
received from the manufacturer. ‘This weight test 
was not included in some of the earlier specifica- 
tions, and appears to have been introduced as a 
supposed safeguard when the material had come 
into more extended use, and at a time when its pro- 
perties were but very partially understood. During 
the last fifteeri or sixteen years much attention 
has been devoted to the investigation of many 
questions relating to the manufacture and testing 
of this remarkable and most useful material, both 
in England, on the Continent, and in America, re- 
sulting in a more extended knowledge of its pro- 
perties, and the production of superior cement at 
considerably reduced cost. 

The weight test, although it may possibly have 
been found to be occasionally of some use, was to a 





great extent not only rough, crude, and unscientific, 
but with the light afforded by the more recent 
investigations, it may be said to be also misleading. 
As, however, some among the principal authorities 
on the subject seem to lean towards a different 
opinion, and as the use of Portland cement is 
becoming rapidly extended, and it seems likely to 
rival in importance most of the staple products of 
the country, it may not be uninteresting to examine 
the evidence on both sides of the question. 

In a paper on the ‘“‘ Nature, Tests, and Uses of 
Portland Cement,” read last year before the Institu- 
tion of Civil Engineers by Mr. J. Grant—who may 
be said to have been the first to apply a proper 
system to cement testing, and whose careful and 
exhaustive experiments connected therewith, form a 
lasting record of his ability—the questions of weight 
and specific gravity are referred to, and most com- 
prchensive tables of tests given. Mr. Grant states 
‘*that Mr. Colson, Mr. Maclay, and Mr, Mann, all 
dispute the theory that the weight and strength of 
cement have any relation to each other, and to prove 
this refer to experiments made by themselves and 
the author with briquettes of neat cement seven 
days old. Butlong experience has shown that no 
sound conclusions can be drawn from tests made 
with neat cement, especially after an interval of only 
seven days and with cements that vary in their com- 
position,’ &c. Mr. Grant also states that he still 
ascertains the weight of cements, with the modifica- 
tion of first sifting them and then by means of a 
funnel, putting them into a vessel of known capacity.* 

Major General Scott, R.E., and Mr. Redgrave 
recommend among the general tests for English 
cements that ‘the cement after passing through a 
sieve of 40 by 40 meshes per square inch should 
weigh not less than 85 lb. per cubic foot, filled 
from an inclined plane (at an angle of, say, 45 deg.)” 
Mr. D. Cay, who has had considerable experience in 
the use of cement, mentions that from the results 
found from practice, he ‘‘ had altered his specifi- 
cation of late years to avoid paying for the useless 
weight, and had specified that the weight was not 
to be less than 108 lb. and not greater than 115 lb. 
per bushel, the manner of filling the vessel being 
also specified.” Mr. C. Colson also states with 
reference to the weighing of cement, that he was 
prepared to admit, as pointed out by Messrs. Scott 
and Redgrave, ‘“‘that with cements ground or 
screened to the same degree of fineness the heavier 
sample would undoubtedly give the best ultimate 
results.” ‘Che remarks of Mr. Faija on this part of 
cement testing in the discussion which followed the 
reading of the papers already alluded to, are difficult 
of reconciliation with established facts ; he expresses 
surprise “ that when Mr. Grant alluded to specific 
gravity, he did not take it in combination with the 
weight per bushel. The two together afforded a fairly 
accurate measure of the value of cement. A heavy 
specific gravity anda heavy weight per bushel would 
indicate a finely ground cement, whereas a light 
specific gravity and a heavy weight per bushel was 
almost sure to bea coarse one.” Itis well known that 
the finer the cement is ground the less will be the 
weight per bushel, it has also been shown that 
the fine particles of cement have a specific gravity 
slightly less than that of the coarse, so that cwteris 
paribus a heavy weight per bushel would indicate a 
coarsely ground cement. An analysis of existing 
specifications relating to Portland cement would 
probably show that in the great majority of cases, 
each engineer, according to his judgment, specifies 
a weight per bushel varying from about 120 lb. 
to 108 lb., and that in one specification out of 
every ten or twelve the weight test is omitted, It 
may be added that the weight test has been used 
in most of the principal engineering works of recent 
date in which Portland cement enters largely into 
the construction, as for example, Douglas Harbour, 
the Chatham and Portsmouth Dock Extensions, 
Buenos Ayres City Improvements, Aberdeen Break- 
water, New York Docks, and numerous others. 

Having thus briefly epitomised some of the most 
recent opinions in favour of the theory that the 
weight of a bushel or cubic foot of loose cement is 
indicative of its cementing quality, it becomes 
necessary to examine the evidence on the opposite 
side, and having done so as far as the limited space 
at our disposal will permit, to place such further 
considerations before the reader as may assist him 
to form his own opinion. Mr. V. de Michele, who 
has had considerable experience in the manufacture 
as well as the use of Portland cement, does not 
approve of the weight per bushel test, and would 


* Min. Proce. Inst. Civil Engineers, vol. lxii. 














discard it altogether as being ‘‘ useless and mis- 
leading.” 

In examining a large number of specifications, 
Mr. W. Gostling found that in the great majority 
no limit is placed to excess of weight per bushel, and 
that there was no guiding principle apparent; and 
he adds that ‘the new specifications of one 
important public body discarded the test of weight 
entirely, rightly deciding that fineness of grinding 
and strength were the true tests.” The observa- 
tions of Dr. Michaélis on this subject are perhaps 
more to the point than those of any others who 
took part in the discussion before mentioned. He 
refers to a case in which the cement as supplied by 
the manufacturer weighed about 90 lb. per cubic foot 
(=about 115 lb. per bushel), but when re-ground so 
that it left no residue on an extremely fine sieve, it 
was found to weigh only 70 lb. per cubic foot, and 
when the German test of mixing with three parts of 
sand was applied, it gave the following results : 

After 7 days a tensile strength of 338 lb. per sq. in. 

” 28 ” ” 457 ” ” 

” 365 9) ” 539 ” ” 
These figures are most remarkable, and deserve atten- 
tion when it is remembered that the highest standard 
test is.170.7 lb. per square inch after 28 days. Dr. 
Michaélis aptly observes that any rule which, as had 
been proposed, should limit the minimum weight to 
85 lb. per cubic foot would cause the rejection of 
the cement which had given such excellent results, 

It is somewhat ungenerous to make use of careful 
and exhaustive experiments against the experi- 
menter, but in presenting the Table marked No. 47 in 
the appendix to Mr. Grant’s paper he evidently de- 
sires that it may be analysed, Now his chief reason 
for doubting that the weight of loose cement had no 
definite relation to its strength is, as before noticed, 
that this theory was principally founded on experi- 
ments with seven-day samples of neat cement, which 
he believes, and with some justice, to give unreliable 
results, but the following figures abstracted from 
the Table referred to so far as they go help to prove 
the theory which he doubts. 

NEAT CEMENT. 
Comparison of Weight and Tensile Strength. Age of 
Samples, Thirteen Weeks. 
Average of Ten to each Test. 
Weight per Strength in Pounds 


Bushel. per Square Inch. 

lb. 

125 623 
107 730 
123 744 
118 793 
117¢ 763 
112 808 
112 474 
107 635 
113 53 
110 607 
111 582 
108 584 


OnE Part CEMENT TO THREE PARTs SAND. 
Comparison of Weight and Tensile Strength. Age of 
Samples, Thirteen Weeks. 

Average of Ten to each Test. 

Weight per Strength in Pounds 


Bushel. per Square Inch. 

lb. 

118 165 
107 213 
126 90 
109 217 
1173 117 
107 203 
118 92 
110 211 
118 212 
112 222 
113 122 
112 147 


No doubt some instances showing an opposite 
result could be quoted from the same Table, but 
there are so many discrepancies that it would be 
difficult in the face of these experiments to come to 
any other conclusion than that the relation between 
weight and strength is extremely indefinite. 

In many existing specifications of Portland 
cement, much want of precision and considerable 
evidence of a limited knowledge of the material are 
manifest, particularly with reference to weight and 
fineness. ‘lhe following may be taken as an average 
example: 

‘The cement shall be subject to the following 
tests. It must be very finely ground, so that not 
more than ten per cent, shall be stopped by a sieve 
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having meshes one-fiftieth of an inch in the open, | 
and it shall weigh not less than 112 lb. to the 
streaked bushel (=$7} 1b. per cubic foot) in its dry 
uncompressed state ;” then follows the tensile test, 
with which however we are not at present concerned. 
This specification is perhaps consistent in one 
respect, namely, that the weight is compatible with 
the fineness, or rather coarseness, but cement could 
be supplied that would fulfil these conditions and | 
yet be comparatively worthless; on the other hand 
the minimum weight of 87} 1b. per cubic foot abso- | 
lutely disqualifies very finely ground cement, which 
is the most valuable of all—such for example as that 
referred to by Dr. Michaélis, weighing 70 lb. per | 
cubic foot, 

Mr. Grant states, and his statement has been | 
abundantly confirmed, that samples made of the | 
** coarse particles left on a sieve of 2580 and much | 
of that which lay between this and a sieve of 5806 | 
meshes per square inch would hardly bind at all,” | 
and we may add from experience that such coarse | 
particles would be absolutely inert, and no better | 
than so much sand, but for the film of fine cemeut | 
dust which clings to them in the sifting. Now the 
openings of a sieve of 2580 meshes to the square inch 
are very much less than one-fiftieth of an inch— | 
probably about one-seventieth—so that a cement 
from which some of the very coarse and all of the | 
finest particles had been removed would still amply 
fulfil the conditions specified. It is therefore quite 
justifiable to apply the terms ‘‘ useless and mislead- 
ing” to the two conditions of this specification which | 
have been referred to. There is also a want of pre- 
cision in specif ying that a streaked bushel or cube foot | 
of the cement in its ‘‘ dry uncompressed state” should 
have a certain minimum weight, for it involves 4 
physical impossibility inasmuch as the lower layers | 
must of necessity be compressed by the weight of | 
those above them, which in some cases may amount | 
to a pressure of 60 lb. or 701b. per square foot. | 
unless the vessel was of very peculiar dimensions, | 
say one inch deep; such a vessel, however, is never | 
used, and if used would only involve further com- | 
plications. 

It was observed by Sir F. J. Bramwell in 1565, 
that the adoption of a miuimum weight would | 
be simply offering a premium to coarse grinding | 
within the limits of the sieve which happened 
to be specified, and he suggested that it would be | 
better to ascertain the specific gravity. There | 
does not appear to have been any means of doing | 
this expeditiously, until a gravimeter of a simple 
character was introduced by Mr. Mann. ‘The first 
experiments were made with the instrument at 
Berlin, in the Laboratory for Ceramics, and it was 
found that the specific gravity of seven varieties of 
cement from different parts of the country was 
practically almost the same, the heaviest having a 
specific gravity of 3.08, and the lightest 2.99. 
Since then Mr. Grant and others have noted the 
specific gravity in their investigations with a some- 
what similar result. 

In thirty-seven experiments made by Mr. Grant 
with different Portland cements, the specific gravity 
varied between 3.04 and 3.19; this fluctuation is 
somewhat greater than that found by the writer 
after a considerable number of experiments with 
cements of English manufacture. 

It does not appear that within moderate limits 
the degree to which cement is burnt produces any 
material difference in the specific gravities, for in 
Mr. Grant’s Tables we find that lightly burnt 
cement had a specific gravity of 3.130, hard burnt 
3.134, and medium 3,131. A comparison of the 
weight of loose cement and its specific gravity 
shows—what might have been anticipated—that 
there is no relation whatever between them, as will 
be at once seen from the following Table, which 
is extracted from Mr. Grant’s appendix : 

COMPARISON OF WEIGHT AND SPEcIFICc GRAVITY. 

Weight per 


| 


Specific Gravity. 





Bushel. 

lb. 

125 3.18 
118 3.19 
129 3.14 
113 3.14 
126 3.14 
116 3.15 
123 3.14 
118 3.16 
117 3.10 
109 3.10 
118 3.11 
112 3.12 ! 


The relation (if any) between strength and specific 
gravity has apparently yet to be decided. Mr. 
Grant’s Tables, which are the most recent and com- 
prehensive, can hardly be said to furnish sufficient 
data to arrive at any definite conclusion on the sub- 
ject. If there is any relation we should feel dis- 
posed to look for it in samples of extremely fine 
cement mixed with sand, as being the most crucial 
test of strength. With this in view the following 
Table has been extracted from Mr. Grant's appendix: 

CoMPARISON OF STRENGTH WITH SPECIFIC 
GRAVITY. 
One Part extremely fine Cement to Three Parts Sand. 
Age of Samples, Thirteen Weeks. 


Specific Strength in Pounds 
Gravity. per Square Inch. 

lb. 

3.160 360 

3.127 354 

3.110 334 

3070 305 

3.064 259 

3.049 270 

3.160 241 

3.072 301 

3.072 278 


3.140 371 

Nothing very definite can be deduced from these 
figures ; the preponderance on the whole seems to 
be in favour of cement of heavy specific gravity, 
but before the question can be properly decided a 
more extended series of experiments is required, 
having that object definitely in view, and in which 
only cements of the same degree of fineness shall be 
used, and mixed in every instance with standard 
sand. 








NOTES. 

THE SPEED AND ReEsIsTANCE OF DyNAMos. 

Ir is well known that the internal resistance of 
magneto and dynamo-electric machines increases 
with the speed at which they are worked ; if the 
recent experiments of M. E. Lacoine are correct, this 
effect is mainly, if not entirely, dus to the increased 
resistance between the rubbers or brushes and the 
commutator. These brushes rubbing on the slips of 
the commutator are, in fact, so many microphones, 
and their resistance varies with the speed of rota- 
tion and the pressure of the rubbers on the slips. 
According to M. Lacoine’s experiments made at 
Constantinople, the resistance of a circuit com- 
prising a battery, a telephone, a galvanometer, and 
a commutator made after the model of the Gramme 
machine one, was when at rest only 68 ohms ; at 
a speed of 2000 turns per minute it rose to 183 
ohms. ; at 4000 turns, to 900 ohms; at 5000 turns, 
to 1567 ohms ; and atavery great Lut unmeasured 
speed it reached the enormous value of 2900 ohms. 
In these experiments each spring or rubber touched 
three slips at once; of course in making it touch 
more than three the effect was less apparent but 
still great. For a given speed the resistance 
decreased when the pressure of the springs was 
increased ; and it is possible to arrive at a pressure 
which will suppress the microphonic effect and 
produce silence in the telephone joined up in 
circuit. Measurements taken by M. Lacoine led 
him to infer that the increase of resistance is 
proportional to the cube of the speed. 


STEEL PRODUCTION IN THE Nortu. 

The output of steel in the north-east of England 
has been very materially increased in the year 1881. 
It will be long before there are reliable figures pro- 
curable as to this branch of the metallurgical indus- 
tries of the North, but the fact of a larger output is 
certain. The number of Bessemer converters in the 
north-east of England has been very greatly in- 
creased, and of late the increase in the capacity and 
in the total production has been more than equal in 
its growth with the increase in the number of vessels. 
At the present time, too, the whole of the works are 
very briskly occupied. In the last month or so 
the production of steel rails from the works of 
Boleckow, Vaughan, and Co., at Eston, has been 
raised to 4500 tons weekly, and that of the smaller 
works of the Darlington Iron Company has been 
brought up to about 1200 tons. Remembering 
that the Erimus Works have been commenced at 
South Stockton, too, it may be believed that 
although there may not have been so large an 
output in the early as in the late months of the 
year, the total production of Bessemer steel in the 
north of England must have been double what it 
was in the previous year. And there are indica- 
tions that there will be a continuance of that growth, 
for the whole of the steel mills are active,and the 








tendency at the present time is to enlarge the out- 
put, whilst the works of the North-Eastern Steel 
Company are now being pushed actively on tocom- 
pletion. Thus it may be fairly hoped that the north- 
east has become one of the chief of the steel rail-pro- 
ducing districts; and that in the early future it 
will give its energies to the production of steel plates 
and other forms of the metal that are almost certain 
to become increasingly used in a district that is one 
of the chief centres of the shipbuilding industry. 


Tue Comin Evectric Exuisirion. 

Although, in our opinion (which we observe is 
also that of the Count du Moncel and other w ell- 
known Continental electricians), the holding of an 
electrical exhibition at the Crystal Palace at this 
time isa mistake, still now that the movement is 
under way, we wish it to be as successful as pos- 
sible, and to this end a few observations made at 
the recent Exhibition at Paris may be profitable to 
reflect upon. That Exhibition is admitted by all 
to have been a brilliant affair. Nevertheless, it 
had one or two important defects which might be 
rectified in the Palace Exhibition. The chief of 
these was the want of efficient attendants at the 
stalls to explain the nature and object of the appa- 
ratus exhibited and show them in operation. Ano- 
ther omission was the lack of printed notices and 
special descriptive catalogues of the exhibits which 
the visitor could take away with him. Electrical 
apparatus is exceedingly interesting to the general 
public, that is, when they can understand it ; but 
no kind of mechanism presents so puzzling a maze 
of metal-work to any one who does not know the 
meaning of it. As many of the Paris exhibitors 
had contented themselves with simply installing 
their apparatus, or at best leaving some attendant 
to watch over it who was not fully competent to 
explain or demonstrate its action, a vast number 
of the visitors to the Exhibition were greatly dis- 
appointed and wandered about in an aimless fashion 
gazing unintelligently at apparatus which would 
have delighted and instructed them had they only 
understood it, and passing unconsciously some of 
the greatest inventive marvels of the age. More- 
over, the omission was a serious drawback to busi- 
ness, for without proper representatives the advan- 
tages of an appliance could not be set forth. A 
supply of printed descriptions is a very useful 
supplement to verbal demonstrations, and it would 
be all the better if there were two classes of 
descriptions, one popular and general, for the use 
of the public at large, the other technical and 
detailed, for the use of scientific men and others 
specially interested in the apparatus. The advan- 
tage of these is that they can be taken away by 
the visitor to be read over at leisure, so that all the 
objects and functions of the instrument shall be 
understood by him. 


Tue Rainx-Banp. 

Recent experiments of Mr. J. Rand Capron, 
F.R.A.S., have shown that the peculiar darkening 
of the spectrum known as the “ rain-band” may be 
turned to good account as a predicter of rain. The 
band appears in the spectrum of the daylight sky 
as a dark shading, or rather set of fine lines seen 
on the less refrangible or red side of the double D 
line ; and its presence is indicative of an excess of 
moisture in the air. Its history dates from the 
time when Angstrim’s maps of the solar lines were 
found to vary with the moistness of the atmosphere, 
especially a set of dark lines near D. The first to 
turn the observation to practical account was 
Professor Piazzi Smythe, Astronomer-Royal for 
Scotland, who noticed the band very distinctly in 
a sky spectrum at Palmero, before and after the 
sirocco of 1872. Professor Smythe has repeatedly 
foretold rain by its aid ; and there is no doubt that 
since it “is never really absent when rain is 
imminent,” it ought to be included as one of the 
helps to weather warning. For ordinary meteoro- 
logical purposes a pocket spectroscope is well 
adapted for observing the band. Mr. Capron 
employs a McClean’s star spectroscope, with a slit 
arrangement, giving a somewhat larger spectrum 
than the ordinary pocket instrument. The slit is 
to be closed and the focus adjusted toa bright part 
of the sky until the spectrum is clear and sharp. 
The end of the telescope is then turned to the 
quarter of the heavens which it is desired to 
examine, and for this Professor Smythe recom- 
mends a point elevated about 13 deg. above the 
horizon. It should not be pointed too low else the 
terrest ial vapour will interfere with the result, 
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Nine o'clock is a good time in the morning to 
observe, say, the southern sky ; but three observa- 
tions a day, namely at 9 a.M., 1 P.M., and 5 P.M., are 
better, trying different parts of the sky. The 
results of Mr. Capron’s observations are as follows : 
the rain-band indicatesan excess of moisture in the 
air, and presages, according to its intensity, some- 
times on a clear, sometimes on an opaque sky, the 
coming rain and its quantity. When the rain 
comes the band frequently falls in intensity and 
becomes very faint during a heavy downpour. In 
summer, during a warm wind, a pronounced rain- 
band will accompany rain; in winter, during a cold 
wind, a moderate band will accompany rain. A 
long lasting faint band is pretty sure to be followed 
by rain; but a faint band seen upon fog or mist 
does not necessarily presage rain. The ozone test 
and the rain-band are usually in accord, both being 
weak during cold winds and dry fogs, and both 
strong during warm winds and warm mists. 
A New Srorace Batrery. 

In a paper read before 
December 15, Mr. Henry Sutton, of Ballarat, 
Victoria, gives an account of some experiments 
which have led him to the construction of a new 
secondary battery for storing electricity. One 
important fact discovered by him is that the 
storage in lead cells is facilitated by amalgamating 
the positive lead plate with mercury. One of his 
guiding ideas was to employ as a negative plate a 
metal whose oxide should be soluble in the solution, 
and could be redeposited from it. With amalga- 
mated lead as the positive plate, he employed 
negative electrodes of zinc, iron, copper, the solu- 
tion in each case being a salt of the metal compos- 
ing the negative plate. All gave good results, but 
the best was obtained from an amalgamated lead 
plate for positive electrode, and a — plate for 
negative immersed in a solution of sulphate of 
copper. The two sheets are perforated with a 
number of holes, then rolled in a spiral, separated 
by rubber bands cut every 5 in.; the holes in 
the plates and cuts in the bands being to allow 
free circulation of the liquid. The chemical action 
during charging is that the oxygen of the decom- 
posed solution combines with the lead, forming an 
even coat of the insoluble peroxide, and the 
hydrogen replaces the copper of the solution, 
leaving the copper deposited on the negative plate. 
During discharging the peroxide is again reduced, 
and the copper deposit oxidised, the copper com- 
bining with the acid and forming cupric sulphate. 
The power of the cell is considerable, and it is said 
to be very constant. It can be made to keep up 
for hours, the time being dependent on the quantity 
of cupric sulphate decomposed. By the decompo- 
sition and recomposition of one pint of cupric 
sulphate, Mr. Sutton has obtained over two hours’ 
effective work by heating to a red heat 1 in. of 
No. 28 iron wire ; the cell measuring inside 4 in. 
deep and 4in. in diameter. Free crystals of sul- 
phate of copper in the cell prevent the oxidation of 
the amalgamated lead plate, as the solution should 
be slightly acid ere the peroxide will form. The 
cell in being charged gives out a peculiar rattling 
noise, which may be due to the deposition of 
copper on the negative electrode altering the form 
of the spiral. Mr. Sutton constructs a practical 
form of the cell after the model of Cruikshanks’ 
trough battery ; the space between the pairs of 
plates being filled with the solution. A current of 
tension sufficient to overcome the contrary electro- 
motive force of the series is used to charge the 
battery, when the positive plate becomes per- 
oxidised, and copper is deposited on the negative 
plate. With two boxes of twenty-five plates each, 
charged by thirty Bunsen cells, very powerful 
currents are obtained. A number of twenty-five 
plate boxes can be coupled in quantity during the 
charge, and in tension during the discharge. 
Twenty of such boxes one foot square internal 
measurement will give in series a battery of 500 
pairs, one foot square area. It should be stated 
that Mr. Sutton has taken out no patent. 
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EXCAVATORS AND DREDGERS IN PANAMA. 
Contradictory accounts have been published from 
time to time of the machinery to be employed for 
the excavations in the Panama Canal works. The 
following description of them may be taken as an 
official one, having been published by the company 
itself. The excavator, designed by M. Couvreux, 


is in fact a dredging machine on dry land, with the 
necessary modifications to suit the different nature 
of 


its work. The excavator, however, cannot 





stand over its work like a floating dredger, and 
the endless chain with buckets is therefore placed 
at one side of it, and nearly horizontal, although 
some inclination is given to the chain according 
to the slope of the ground and nature of the soil. 
The buckets are then driven along the slope 
of the cutting, scooping out the earth or cutting 
it away like a succession of planes, and throw- 
ing it out on the other side of their round. 
The excavator can be placed either on the level 
from which the excavation is to be made, or—in 
case of a mass of earth to be removed—on the 
level down to which the soil is to be brought. 
In every case, it stands by the side of the place 
of work, upon rails of the normal gauge, and 
moves along continuously while in action. After 
it has reached the end of the rails they have to be 
shifted, either to bring it again alongside of the 
remaining mass to be levelled, or to remove it 
further from the trench. The great weight of the 
chain of buckets, with all its apparatus, coming 
entirely upon one side, and the tremendous strain 
of the work, so unequally distributed, made the 
question of securing the balance of the machine a 
very difficult one. This has been effected by 
various expedients, of which the principal has been 
the use of a third wheel on each of the four axles, 
working on a third rail 20 in. within the outer 
rail on the side of the chain. The excavator is 
furnished with two engines ; one of 20 horse power 
drives the chain, the other, of only 4 horse power, 
moves the machine on the rails. The appearance 
of the whole is like a very tall locomotive, and the 
total weight is somewhat over 44 tons. The 
buckets contain about 6 cubic feet each, and their 
number varies according to circumstances. They 
can be driven to the depth of 16 ft. The excavator 
works at the rate of 80 turns per minute, and on an 
average (allowing for loss of time) excavates and 
loads on trucks 84,600 cubic feet of earth per day, 
thus doing the work of fully 600 labourers. It only 
requires the services of a driver, stoker, and two 
workmen for various purposes, besides the men 
who remove the rails, which only takes up a portion 
oftheir time. The dredging machines employed in 
this work are of great size and power; they are 
110 ft. long by 21 ft. broad, and weigh when 
empty about 98} tons. The buckets contain about 
10 cubic feet each ; they can be driven nearly 39 ft. 
deep, and lift their contents to such a height that 
they can be shot to a distance of 133 ft. The 
average of work done is nearly as great as that of 
the excavator. 


VaRLEY’s CONSTANT BATTERY AND CONDENSER. 
At the last meeting of the Society of Telegraph 
Engineers and of Electricians, Mr. Cromwell F. 
Varley, F.R.S., described a form of Daniell cell 
patented by him as far back as 1854 (No. 2555). 
Curiously enough, this patent has been so far 
ignored that, according to Mr. Varley, the cells 
which it describes have been repatented three times, 
namely, by the late Sir Charles Wheatstone, by 
Minotti, and by Marie Davy. The cell introduced 
by Mr. Varley to the meeting consists of a glass 
vessel in the bottom of which is placed a flat cylinder 
or box of sheet copper, having its top perforated with 
holes. This is filled with crystals of sulphate of 
copper, and an electrode runs from it to the outside 
of the cell. In the mouth of the cell is suspended 
a conical knob of zinc, well amalgamated with 
mercury and having an electrode attached. The 
conical shape is given to serve the double purpose 
of allowing the hydrogen gas which is evolved at 
its surface to rise more freely upward than a flat 
plate would allow, and at the same time of allowing 
the metallic copper deposited on the plate to drop 
more freely off. A solution of one volume of sul- 
phuric acid to one volume of water is the exciting 
liquid employed; and a layer of porous matter, 
such as burnt clay, is spread over the drilled hole 
in the cover of the copper box containing the crys- 
tals of sulphate of copper. These crystals dis- 
solve in the liquid and thereby render it heavier 
than the purer acid solution above. The result is 
that it tends to remain at the bottom of the cell by 
its own weight, although this does not prevent dif- 
fusion of the copper salt upwards. To prevent 
the latter as much as possible from reaching the 
zine, a syphon is occasionally inserted in the cell to 
draw off a portion of the liquid below the zinc, and 
its place is supplied by fresh acid solution. The 
amalgamation of the zinc, according to Mr. Varley, 
insures that the latter will keep the potential due 
to zinc, however its surface be contaminated by 
copper or any other metal. Mr. Varley then described 











the sulphate of mercury battery, which he inserted in 
his 1854 patent, and which evidently anticipates 
the well-known Marie-Davy cell. It is interesting 
to note, too, in connexion with this patent, that 
the use of induction surfaces for storing-up electri- 
city for telegraphic and electric lighting purposes is 
therein claimed. Mr. Varley is a far-sighted 
inventor, and though the induction surfaces he 
intends are what is known now as condensers and 
not “ secondary batteries,’ such as those of Planté 
and Faure, it is plain that he foresaw some of the 
service which accumulators of the electric current 
would render in electric lighting. The induction 
surfaces were designed by him to “ store up the power 
and so make a small battery answer the purposes 
of a large one, and also to act as a measure when 
telegraphing through long submarine cables.” They 
were composed of sheets of tinfoil separated by 
sheets of oiled silk, gutta-percha, or other non- 
conducting substance, and alternate foils were con- 
nected to opposite poles of the battery. Their use 
in submarine telegraphy is now universal, and they 
have also been employed by Jablochkoff and others 
in electric lighting. 


ELectric HoLopHore CovurseE-INDICATOR. 


A model of an electric holophote course-indicator 
has lately been on private exhibition in Edinburgh, 
the object of which is to diminish the risk of colli- 
sion by night at sea ; the inventor is Mr. J. H. A. 
Macdonald, advocate, Q.C, the late Solicitor- 
General for Scotland. The instrument is ingeniously 
constructed, and not likely to get out of order. 
Under the present system of lights on board ships 
at sea, the great difficulty is that although the 
course may be altered, the distance between two 
vessels may be considerably diminished before this 
is discovered, and though the lights continue to 
indicate safety the vessels may really be approach- 
ing dangerously near each other, and a collision 
may ensue or be averted with difficulty. The 
course-indicator is meant to remedy this evil. The 
instrument consists of an electric light, with a 
reflector which can be fixed on any prominent part 
of a vessel, and is to be directly under the 
management of an attendant, but to a large extent 
controlled by the movement of the helm. As long 
as the helm is amidships the reflector projects the 
light straight ahead, and an arm attached to the 
reflector is held fast by means of two pegs: or 
detents which are themselves operated upon by an 
electric connexion with the wheel. When the 
helm is ported, an electric circuit is formed, by 
which one of the detents holding the arm is with- 
drawn, leaving the refiector free to move, so that 
the attendant may sweep it round to starboard with 
an action like the wave of a hand. After the light 
has gone round a certain number of points to star- 
board, a screen rises up and shuts it out from view, 
so that it may be brought back to its original 
position without casting any confusing reflections 
on the water. The manoeuvre of sweeping round 
to starboard, screening out, and bringing back to 
amidships can be repeated over and over again if 
necessary, so long as the helm remains ported. If 
the helm be put to starboard the other detent is 
removed, and the exactly converse manceuvre can 
be performed, the light sweeping round from ahead 
to port. In order to prevent neglect on the part of 
the man in charge, an arrangement is made by 
which the reflector on being returned to its normal 
position strikes one of the pegs which rings a bell, 
and thus communicates to the captain or officer of 
the watch that the signal has been made. Although 
the apparatus in its present state is meant to be 
worked by an attendant, it is obviously very easy to 
manage it automatically, and the wheel which at 
present releases the pegs keeping the reflector in 
position, might be made to carry the light in 
either direction. While instantly communicating 
to another vessel the alteration of course, a further 
advantage to be derived is that of showing those on 
board the ship on which the indicator is used 
whether or not the sea is quite clear over a large 
area they may traverse. Mr. Macdonald considers 
that with a powerful reflector the electric light in 
the instrument would be visible for nearly fifteen 
miles, while he also considers that the same light 
would be the most powerful in a fog. The model 
of the instrument is to be shown in the Crystal 
Palace Electrical Exhibition. Mr. Macdonald does 
not propose to patent his invention, his opinion 
being that whatever tends to diminish loss of life at 
sea ought to be as free as possible for every one to 
take advantage of. 
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DECEMBER 26, 1881. | Dates. 
In the Cases of Inventions communicated from Abroad || aoe 
the Names, $c., of the Communicators are given in || 5618 | D. Graham, Glasgow. | Holder for incandescent electric|| 5327 
Italics after the Applicants’ Names. || Deo. | hts. || 5329 
|| 5619 | 0. RB Mitchell, Aber- | Net hauling winches and machines || 
’ 1 | een. od 

Nos. | NAMES. &o. | 5620 | T. Rogers, Smethwick. aie v F } meg of Ly by || ™ 
| | action of a float to prevent ex-|| #3: 

= | OF APPLICANTS, ABBREVIATED TITLES, &0. plosions. P 

ouan —_—_———|| 5621 | Wirth. Roessler, Treating certain gases for industrial 

1881 purposes i 

Dec.20 5622 | ww Harris, | Automatic harmonica. : 

5563 | Lloyd Wise! Palmer,! Furnaces and grates for steam|| 5623 C. R A. Carus-Wilson. | Measuring electric currents. | 

Wo i || No. | 
} alters — 5624 | J. W. Summers, Staly- | Apparatus for manufacture of nails Me 
- ing fir . | _ bridge : ; 
= — Mist semen 5625 | J. i. Coleman, Glas- | Mechanically cooling air. jae 
5565 | T. H. . ing, , and finishin gow. , || 4238 
a ae ant G | rare \ Semmes, ont 5 s 5626 J. y eames Glas- Beschins and dyeing yarns of wool, || 440 
i torin, ' : | 506 | 

_ | 4 Eee, Gaagee. | a - yt ayy 5627 Haddan. Foster and | Electric call signals. 1} =e 
| electricity. aon | ah elson., 4606 

5567 | B.W. Fase, London. | Elastic metal bands as bracelets, &c. || 5628 Groth. Grosser, Knitting machines. 4656 

5568 | J. Dickson, Liverpool. | Locomotive and other steam boilers. || 5629 | Power. Power, mi ode ye 4 grain, &c.,|| 4736 

" esson,. i ind . (Com- e | 4756 

= | gy mel 5680 J. B. Hamilton, Green-| Reeds for musical instruments. nad 
7 q assey. ines. Complete | Wich. | 485 
5570 | Clark. Massey yy ee (Comple $631 | i 8. Seilon, London. Secondary batteries | 4850 
. ¢ d soverings. 632 | J. 8. Sellon, London. neandescent lamps. Hl est 

= we —_— = | uate es 5633 | &. G. Garvie, Aberdeen nee ae sand, &c.. | std 

5572 | Br . Weiderer, | Adjustable supports for frames. &c. on stree 

557: ggg Telephones ont talegeaghe. 5634 | H. Badon and C. Yeo- | Method of making shear steel, and | 4872 

5574 | Imray. Page. Fuel blocks from slack. ax | » mans, Sheffield. furnaces for the purpose, &. 

5575 | J. and J. Quick, West- | Tramway locomotives and other|| 5635 | F. 8. Kendrick, Bal- | Lamps applicable to velocipedes, | 4876 

we i : geative power castes. . -_— a, Wor- &e. || 4881 

57 .8. " m- | and gratings for soil pipes ster. } | 
— ‘a al drains. ~ _ 5636 | C. H. Errington, Co- | Keyless and other watches. i] 4902 
5577 | Sir J. A dB. ic tel . ventry. : . , 1] 4924 
ee | Senne || 5637 | R. J. Smith, Sunder- | Automatically controlling action of | 4934 
5578 t Mockford, Teenie of motive power, ap- land. fae engines and their screw | 4938 
i r tra itting motion | 4942 
| a. ede A em on 5638 | E. Webster & T. M. ——s for exhibiting maz ic 4083 | 
5579 | | & Semper and C./ Removing iron from ferruginous | _ Williams, London. antern pictures, &c. ll 4954 
Fahlberg, Philadel- | aluminous solutions & recovering || 5639 | D. 8. Garau, London. —— iam apparatus for! 
hia. or purifying waste or spent plum- 
° we pth J canaaing , iron.|| 5640 | A. Godfrey, London. | Lithographic or letter-press printing | 
(Complete specification), | seat } Mitts. Dell ‘Ort ode 
5580 Buck, Wilmia - | Pro s, &c., containing fer-|| 56 8. Dail Orto, ‘ | 
| ° rd USA S.A . | a Jo and the bags om 5642 | ©. G Reterte, New | Refrigerators. 
ves. (C lete s ficati | j ; ) 
asst | N. Wilson, London. Sewing machines. taaieioes a. _ Bucking- | Working railway signals. 
21) j | am , : , 
3582 | | H. Grafton, London. | Tipping wagons for transporting and 5644 | | A. J. Acaster, Shef- | Manufacturing railway rails, é&c. 
discharging materials. fie. (Comp ele specification). } N 
5583 | Gedge. Champin. The production, transmission, and|| 5645 | . Walker, Hyde, | Preparing and spinning cotton, &c. || No- | 
distribution of natural forces by | _ Cheshire. vy ; P \\ 381 
compressed air for mechanical|| 5646 | Thompson. Harris, | Mechanical musical instruments. || 4682 
motors. | 5647 | Thompson. Cochrane. | Steamships, —, ~ for || poy 
| ivine, i 3 Complet carrying or storing fruit, &. 556 

5584 Lake. Divine, | x (Complete 5048 | J. Grimshaw, Leods. Mazufacture «of et and re 

5585 | Haddan. Boussille. | Regulating gear. | wrought n 7 

5586 | Wirth, Oehier. t-74 5649 | W. T. Suge, West- | Gas ae == A a for| ears 

5587 . Dodge and fence wire. | minster. manufacturin i 

“oo 4 wanna | 5650 | P. - A x. Spence, | (eee of alum. wae f 

5588 | Brewer. Grange, | Motors. | anc : 

5589 | Lake, Veutin.” | Refining impure copper. (Complete 5651 | St. G. > Fox, West- | | Electric current meters. 

specification). minster. 
. Norton. = Yomplete specification),|| 5652 | A. Burdess, Coven | Keyless mechanism for winding up| 

_ | — a | ~ and + hands of watches. | 

5591 | C. H. mee New- | Clarifying liquids. |} 5653 | J. a ee Ken- | Tricycles, & C. in 
| _ castle-on-Tyne. sington 0. 

5592 | Joh: son, Tuyssuzian. | Endless or band-saws. |] 5654 | P. Mauser, Obender?, Machines for rifling gun and pistol | -_—— 

5593 | Powell. Lescuyer. | Dynamo-electric machines. | Wurte temb urg barrels. 1881 | 

5594 | Mills. Westcott, Knitting machines or looms. 5655 | Mills. £ on | Speacatas for age AN water. | 910 | 

5595 | Lake.j Lockwood, Electric calls for telephones, &c. || 5656 | Brewer. Buell. rking electric cloc electric || 2458 | 

5596 | Lake. Divine. Cartridges for blasting rocks, é&c. || | clock apparatus and ovices for Re 

(Complete specification), | sending signals upon lines used|| 2761 

5507 | Clark. Schweizer. ' Caloric engine. | ; | _ for telephonic communication. } 

5598 | W. Lawley, Lon- | Photographic cameras. || 5657 a ant Bariett, | Revolving bolards for fishing vessels | i one 
| don, and 8. reat Grimsby. | o|| 2765 | 
Starnes, New Thorn- | 5658 | E. Hollingworth, Dob- | Pickers employed in looms for|| 2775 
| w Smith, Le | 5659 | E eal Klint f lg > pempene accumulators, | | 

in. egraphic ngel. Klinkerfues, | Gas-press cum 2787 
| en | worry pees 5660 | Powell, Gérard-Les- | Electric lamps. | 
tt. Starr. t apparatus for cuyer. Det hoa | 
ad | = ~~, rg (Complete | 5661 Johnson. Labye and | Pipes for containing electrical con-|| 2790 
specification), | — aaa, guafte and Lowy 3 — | 
- i " 5662 ark. Silliére, | Shafts an es for vehicles. 
5601 4. 3. Annem, Lon | Electrical brushes and combs | 5063 | Leake’ Mazim ara f fr cateadtnine Gs0 tn | 
2 ‘orwell, iles. (Complete s fication), } 
= es 29 Glark. Howel | See, (hayh quien 5664  W. W. Hulse, Man- | Mechanism .7 producing traverse 
5603 | 0, Trossin, London. | Open and closed furnaces and fire- chester. for cutting feedsin machinery for 
| places for the consumption of|| | _ cutting metals, 
smoke. || 5665 | 8. A. Varley, Hatfield. Preseaing and regulating electric | 

04 | E. B. W. | Galvanic batteries for electric light- Cc. 
si ?, qe 8, ine. &e. ” || 5666 | A. Burdess, Coventry, | Propalling # anpiins | in the pro- i 

5 | A.K. Irvi . | Amb tretc litters. | | ion of small | | 
3606 Hatt ggg ey and — cme sn Fay F 8. A. Varley, Hatfield.| Co’ — distribution of electric 

Mc Keone | || Dec.2 | curren 
Berli 4 5668 | Sir W. Themson, Glas- | Apparatus for generating, regula- I} No. 

5607 | C. Zender, Berlin. = for dogs’ collars, money bags, ! | La ye A meaauring eet cur | — 

5608 | Lake. Douarin. Cases for jewellery, &c. rents, and u them for|| 18 

5609 | C. Napier and J. Pater-| Preventing radiation of heat from || lighting and performing mecha: | tt 

son, Aberdeen. boilers and pipes. ( os nical wor 

5610 | F. Boucher, Plaistow. | Biscuits, rusks, &c. 5669 | Lake. La Socit? la) Destroying insects, such as the| 

5611 | Edwards. Erkenzweig, ling ls. Reconstitution Viti- | phyloxera, &c. 3622 

5612 | F. M. Duncan, Glas- | A revolving be buoy with bell . cole, he 
| gow. gong attac 

5613 | Mills. McLean. Firearms and magazines, and car- GRANTS OF PROVISIONAL P ROTECTION FOR SIX MONTHS. 3626 

tridges therefor. For Particulars, see Corresponding Numbers in Lists of 3638 

5614 | J. T. Jones and J. | Apparatus for boring rocks, } Applications for Patents, 3642 

. H. Wild, Leeds. 1.—Announced December 23. 3657 

5615 | J. N.Culberston, Ant- | Collections of metallic conductors|} __ ectbagunshceageneateeioneghoestnniatama —__—_———_—§ || 3659 

werp, and J. ° for telephonic and aaeeeniaees * 
Brown, Kenning- communication. No. Name. No. Name. No. Name 
ton, Surrey. | aan 

5616 | Johnson. Weinrich. | Production of refined sugar in slabs, | 1881, 1281 | 1881 Domi 

sticks, &c. 5071 | De Pass 5075 | Dickinson & | 5169 | Girdwood. = 

5617 | Johnson, Alder. Production of cyanurets or cyanides || (De Locht- Rossetter. | 5321 | Salmon, } 
of the metals of the alkalies and | Labye). 5091 | Defty. Smith, and | 

alkaline earths. | Hamilton, pe ae... 
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I1,—Time for entering Opposition expires Tuesday, 
January 17, 1882. 











No. Name No. 
1881 1881 | 
3652 | Clarke and | 3742 
| Leigh. 3745 
3663 | Galley. 3748 | 
3669 | Lake 3752 
| (Meaker) 3753 | 
3670 | Lake 3758 | 
| (Burnham 44 3765 | 
| Burnham), | 3789 | 
3676 | Smith and 
| Johnson. 3841 | 
8678 | Lay & Martin] 3902 | 
3682 | Healey 3939 
(Hunt). 4032 | 
3684 | Hammon, } 
3688 | Watkins. 4094 | 
3697 | Godsall and | 
| Read. 
3698 | Brock 
(Walker). 
3699 | Sefton 4127 
3703 | Matthews. 
3728 | Hagen (Brin | 4203 
and Brin). | 4464 
3730 | Barbour and 
Combe. 4508 
3737 | Knoblauch 4742 
(Dietrich), | 
3741 | Micke (Von 
| Lesser), 











FINAL SPECIFICATIONS FILED. 
Nos, 2582, 2586, 2643, 2646, 2653, 2654, 2656, 
2657, 2660, 2672, 2674, 2677, 2680, 2682, 

2688, 2693, 2715, 2727, 2753, 2925, 2957, 

allof the year {881, 

2707, 2717, 2876, 3016, all of the year 


December 17, 1881. 


23, 


881 


| 
Name. No. Name. 
1881 
Fromentin, 4948 | André, 
| Fahdt. 5061 | Coles. 
Claus. 5098 | Harvey. 
Kellett. 5156 | Brossard. 
Kel ett 5196 | Ashton and 
Fox. Sperryn. 
Lanier. 5201 | Tonkin. 
Barlow 5216 | Liardet and 
( Welter). | onni- 
Gardner. |  thorne, 
Steele. 5224 | Harris. 
Shaw. 5251 | Brooker. 
Snow (Altman] 5285 Redgate. 
& Pommer)4 5311 | Ward. 
Preston, 5335 | Lake 
Prestige, | (Jamnig). 
Preston, 5376 | Walters and 
De Rusett, | Rosoman. 
& Fowler. | 5463 | Lake (Dun- 
Mills (Char- ning). 
pentier). 5570 Clark 
Goudie, | (Massay). 
Terry and | 5579 | Semperand 
Scott. |  Fahlberg. 
Watson, 5580 | Buck. 
Engel (KuAl- | 5602 | Clark 
mann). (Howell). 


2333, 2690, 2692, 2694, 2698, 2704, 2708, 
2711, 2714, 2741, 2745, 2840, all of the 






2 
y 


2, 2743, 2764, 2 








, 273d 
740, 2744, 2746, 2747, 2 
ear 1881, 


J, 2710, 2713, 2720, 2722, 2723, 


797, 2800, 2832, 


52, all of the year 1881. 
2734, 2735, 2736, 2738, 2739, 


798, all of the 


2748, 2754. 2757, 2759, 2761, 2762, 2765, 
2775, 2782, 2786, 2788, 2794, 2801, 2805, 
2812, 2824, all of the year 1881. 





PATENTS IN RESPECT OF WHICH THE THIRD YEAR'S STAMP 


DUTY OF 50/, HAS BEEN PAID AND REGIST 
























































No, | Name. No. Name. No. Name. 
1878 | 1878 1878 
5204 | Barlow, 5222 | Hughes 5273 |} Clark 
5207 | Chubb. (B ythe). (Jones). 
5227 | Petrie and [5226 Wilkinson. | 5286 Scott and 
Fielden 5228 Lumb and Riddel. 
5235 | Craig. Haigh. 5287 | Turnbull, 
5263 | Fox 5300 =Meade. 5297 Evans, 
5277 | Stevens andj 139 | Hunt Evans, and 
1879 Vivian. (Matthews). King. 
12 Keats, 5249 Jeyes. 5332 Darlingand 
43 | Wirth 5285 | Watson, Sellers. 
1878 (Graessler). Watson, 5254 | Blake. 
4960 | Newton & Jackson.) 5269 Stephenson 
( Weston 5291 Versmann & (Greenwood), 
Dynamo- Von Quaglio.] 5274 Lake ( White, 
Evectric Ma-{ 5330 | Pfleiderer. De Normandie, 
| chine Co.) 76 | Bulkley. & Wright). 
5216 | McDougall. 5245 | Rammell, 5329 Benson 
5219 | Marsh and 5253 | Wood, (Doane), 
/ Clayton. 
PATENTS IN RESPECT OF WHICH THE SEVENTH YEAR'S STAMP 
DUTY OF 100/. HAS BEEN PAID AND REGISTERED. 
No, Name. No. Name. No. Name. 
1875 874 | 1874 
18 | Bousfield 4446 | Wethered. 4440 Prideaux. 
1874 (Heaton). 4473 | Jens.n 
4427 | Mann (Jacobsen 4 
( Watson). Jacobsen). 
| ' 
PATENTS WHICH HAVE BECOME VOID. 
1.—Through Non-Payment of the Third Year's Stamp Duty of 501, 
No. | Name. No. Name, No. Name. 
| _ 
1878 | 1878 1878 
5u64 | Kitson 5109 Meclivenna. | 5157 | Mewburn 
5065 Timmins. 5113 | Crossley and (Poirrier 
5066 | Kesseler Crossley. and Rosen- 
( Wegelin, 5118 | Bourne and stiehl). 
Hiibner, & | Shilton. 5158 | Madocks. 
| Pollacsek). 5120 | Clark (Morin ] 5160 | Lake 
5068 | Cashin. & Seilliére). (McMillan 
5079 Pedlar. 5121 | Williams. & Enright). 
5080 | Adamson. 5122 | Hickisson. 5162 | Williams. 
5083 | Hill. 5125 | Gough. 5163 | Newton 
5086 | Pick. 5131 | Haddan (Burton). 
6089 | Schmidt and ( Wider). 5164 | Barbour. 
Speight. £132  Kesseler 5169 | Haddan 
5091 | Lake (Foster) (Schlieper). (Longin and 
5092 | Hallewell. 5134 | Farwig. Sauviac). 
5096 | Barlow 5139 | Brain. 5171 | Waller and 
(Piron). 5142  Conisbee. Colyer. 
5097 | Main and | 5146 | Kesseler 5172 | Tasker 
McLellan. (Reska). (Duprez). 
5098 | Winterhoff. 5147 | Saunders, 5174 | Mackenzie. 
5099 | Burridge. 5148 | Webster. 5178 | Bridges 
5100 | Ford, 5149 | Annable, (Neumann). 
5103 | Lake (Howe | 5150 | Nottbeck. 5180 | Fox and 
Machine 5152 | Whyte. Clapham. 
Co.) 5155 | Haddan 6183 | Lake (Fuller). 
5106 | Walsh. | (Bennett). 














11.—Through Non-Payment of the Seventh Year's Stamp 




















Duty of 1001. 
No. | Name. No. Name. No Name. 
1874 | 1874 1874 
4279 | Stott, Staf- | 4293 | Chambers. 4331 | Widmark, 
| ford, and | 4299 | Kirton, 4348 | Braun. 
Taylor 4300 | Gent, 4353 | Rowbottom. 
4283 | Johnson 4305 | Scott 4354 | Paget (Wan- 
| (Hitchcock, | 4314 | Stevens. nieck and 
Sigourney, | 4321 | Haseltine Képpmer). 
and Rosa), ‘ Bate). 4358 | Heyes. 
4289 | Chambers, 4330 | Ward. 











NOTICES OF APPLICATIONS FOR LEAVE TO FILE DISCLAIMERS 
AND MEMORANDA OF ALTERATION. 

Pieper. (Daverio). No. 3725 of 1877. Improvements in flour 
mills. Any person intending to oppose such application must give 
notice thereof at the Office of the Attorney-General, 1, New-court, 
Temple, London, on or before January 2, 1882. 

St. G. L. Fox, London. No. 3988 of 1878, Obtaining light by 
electricity and conveying, distributing, measuring, and regulating 
the electric current for the same. Any person intending to oppose 
such application must leave notice thereof at the Office of the 
Solicitor-Genera], New-court, Lincoin's Inn, on or before January 2, 


St. G.T.. Fox, London. No. 4043 of 1878. Application of elec- 
tricity to lighting and heating purposes, and in the means or 
apparatus employed therein. Any person intending to oppose 
such application must leave notice thereof at the Office of the 
Attorney-General, New-court, Temple, on or before January 2, 
1882. 

Alexander. (Warner). No. 2205 of 1889, Corsets ani bosom 
pads and stiffeners therefor, also appliances, methods, and means 
for making the same, Any person intending to oppose such appli- 
cation must leave notice thereof at the Office of the Attorney- 
General, 1, New-court, Temple, on or before December 31, 1881). 


ABSTRACTS OF SPECIFICATIONS PUBLISHED 
DURING THE WEEK ENDING DECEMBER 24, 1881. 
Abstracts marked with a * relate to applications not proceeded 
with, The number of Views given in the Specification Drawings 
is stated in each case after the price; where none are mentioned 

the Specification is not [liustrated, 
ar 








Where I: ti e icated from abroad, the Names &c., of the 
Communicators are given in italics. 
Copies of Specificati be obtained at 38, Cursitor-street, Chancery- 


J may 
lane, E.C,, either personally, or by letter, enclosing amount of price 
and postage, and addressed to Mx. H. READER LACK. 


1880, 

4226.* Ro Engine: J.S. Chenhall, Bristol. 
(2d.J—A cylinder encloses a revolving piston, and a moving abut- 
ment is worked horizontally in line with the main shaft, (October 
16, 1880). - 


18 
1021* Mounts for Tobacco Pipes and 
rette Holders: D.O. Sandheim, London. (2d.)—The 
spigot of the mouthpiece has a spiral channel which fits on to a 
projection in the socket. (March 9, 1881). 


2049.* Veloci e: G. M. E Jones, Cambridge. 
[4d.]—T wo wheels 6 ft. or 8 ft. in diameter are connected by a shaft 
beneath which the driver sets, whilst working handles or cranks 


by hand, (May 11, 1881). 

2120. Thrashing Machines: F. Wirth, Frank- 
fort, (S. Moser, Frankfort). (6d. 8 Figs.}—The main parts of 
machine are an inclined feed table and dust flue, a double fan or 
ventilator on the drum shaft, a straw guide, an adjustable straw 
catcher, a straw extractor, curved bed, screw conveyor in a curved 
trough, an elevator, sorting cylinder, and a separator. (May 14, 
1881). 


2161. Driving Mechanism for Tricycles: A. 
Burdess, Coventry. (2d.)—The motion is transmitted by 
friction wheels, one of which can be moved in or out of gear by a 
lever. (Void. patentee haviny neglected tofile final specication. 
May 16, 1881). 


2171. Extraction of Metals from their Ores and 
Burning Lime, Cement, Bricks, &c.: R, Stone, 
London. (4¢.j)—Is for improvements on former Patent 2070 of 
1880, and T. C. Stone’s Patent 2535 of 1879; and consists (1) in 
increasing the temperature of the blast by adding jets of steam or 
oil; (2) in the arrangements for adding colouring and eoameliing 
mixtures ; (3) laying slag in the form of paste and then heating 
both together to cause cohesion; (4) reducing the ore to a fine 
powder and mixing it with annealing substances ; and (5) in the 
arrangements for burning bricks. (May 18, 1881). 


2215. Couplings for Electrical Conductors: P. 
R. Allen, London. [6dj—To couple the wires used as con- 
ductors of electricity for intercommunication or electrical illumi- 
nation or for other purposes in railway trains, the inventor adapts 
existing air, vacuum, or other brake couplings to serve to carry the 
terminals of the electrical conductor attached to each carriage, the 
contact being made by the bodies of the couplings themselves or 
by plungers, fingers, springs, or other devices. In order that the 
contacts may be kept constantly clean and free from dirt, cleaning 
or scouring devices are so arranged as to be brought into opera- 
tion by the act of coupling. The illustrations are elevation snd 
plan of an electrical connexion with the Westinghouse brake 
coupling. The electrical contact ismade by a pair of plungers B B 
in connexion with conductors C C which extend along the train ; 
when the brake couplings are locked together the plungers are 





pressed together by spiral springs. With each half of the brake 
coupling there is one of these plungers and also a piece of clear- 
ing or scouring material A. In the act of locking the coupling each 
half turns a portion of a revolution on the other, and the plungers 
before coming into contact are caused to pass over the cleaning or 
scouring material A A, and thus the dirt is removed and good 
contact insured. The specification illustrates the invention in con- 
nexion with the Smith and Clayton couplings and also with other 
contact devices in place of the plungers B B. It also describes a 


cable coupling consisting of male and female parts, the male part 
having trunnions and a spring plunger, and the female part hooks 





2223. Steam Generators : N. G. Kimberley, Stoke 
Ne ‘ton, Middlesex. [6d. 6 Figs.|—Essentially this in- 


wing 
vention consists in the use of a blower, a hot air supply pipe in the 
waste heat chamber of flue of the boiler, and an adjustable valve or 
damper, the object being to heat the forced blasts by the products 
of combustion and by the high temperature of the admitted air to 
reduce the consumption of fuel. The arrangement can also be 
used for heating the feed water or drying or superheating the 











steam, The firedoor C and ash-pan D are hermetically closed, the 
coal being fed through a hopper E. The air is introduced by pipe 
G, having previously been heated in the chambers H H. The air 
is forced into a series of tubes K by a blower, and is broken up by 
subdivision into a number of small streams suited to a rapid 
acquisition of the heat from the waste gases of combustion which 
surround these tubes. (May 21, 1881). 


2224. Machine for the Manufacture of Sweet- 
meats of Various Forms: 8. P. Wilding, London. 
(Thiel and Holzhause, Magdeburg, Germany), (6d. 2 Figs.}—For 
producing sweetmeats of truly spherical form or of circular shape. 
The improvement consists in combining a roller and segment 
placed eccentrically to one another furnished with cutting grooves 
and profiles of the required shape. (May 21, 1881). 


2225.* Preparation of Hair for Upholstery Pur- 
poses, &c.: P. M. Justice, wondon. (J G. Stephens, 
New Jersey, USA.) [2d,}—The hair is crimped or corrugated 
instead of being twisted, and is then hardened and stiffened by 
heat, Reference is made to former patent for treating fibre, 5094 
of 1380. (May 21, 1881). 


2232. Framesand Tuning Pins of Pianofortes: 
T. J. Brinsmead, London. [6d. 6 Figs.)}—The frames are 
made entirely of metal, and instead of using the usual tuning pins, 
the wires are passed over hooks, the shauks of which are screwed 
and pass through holes in a flange iu the trame, where they are 
retained by nuts. (May 21, 1881), 


2233.* Pigeon Shooting Trap: A. Holledge, 
Beckenham, Kent. [2d.)—1ls formed of sheet iron, and has 
a spring for opening the door when a stop pin is disengaged. 
May 21, 1881). 


2236.* Portmonnaies, &c.: F. Wirth, Frankfort. 
(G, Brum and P. Luft, Offenbach-on-the-Rhine, Germany). (2d.]—Has 
two fastenings, one of which enables the purse to be entirely 
opened, the other prevents it being opened more than a sufficieat 
distance to enable coins to be dropped in. (May 21, 1881), 


2237. Apparatus for Displaying Clo and 
other Articles in shop Windows, &c.: o BP. 
Thompson, London. (?. de Ligne, Brussels). (6d. 5 Figs) 


—Relates to various forms of stands having telescopic or other 
extending andadjusting arrangements. (Muay 23, 1881), 


2240.* Apparatus for Propelling Vessels, Boats, 
&c.: L. A. Groth,London. (4. £, Miiller, Passau, Germany) 
(2d.}—Kefers to the employment of cylinders and pistons used for 
forcing jets of water through pipes for the purpose of propelling 
the vessel. The objectof the present invention is to prevent the 
condensation of the steam by contact of the cylinder with the 
water. ‘This is done by using two cylinders placed end to end and 
separated by a non-conducting division, (May 23, 1881), 


2241.* Iron Furniture: G. Octave,Geneva. [2d.] 
—Kelates toa combined bedstead, couch, armchair, long chair, 
washstand, and a night table. (May 23, 1881). 

2242.* Music Transposing Instrument : . 
Digeon, Toulon, France. (2d¢.)—Two movable dial plates 
are arranged concentrically, the outer one marked with divisions 
or keys of seven octaves of notes, the inner one with correspond- 
ing divisions. Normally the two dials correspond, but can be 
turned more or less out of correspondence, and the keys changed 
and read off, or printed ona paper disc below the dial keys. (May 
23, 1881). 


2243.* Diminishing and Draw-off Valves: W. 
C. Brett, Homerton, Middlesex. [2d.]—A tube passing 
through a stuiting-box opens into a receiver having a larger open- 
ing than the diameter of the valve. The tube carries a piston, 
sothat when the valve is opened the fluid in passing up the tabe 
closes or partly closes the valve according to the pressure, (May 
23, 1881). 


2244. Reamers and Lathe Cutters, &c.: H, Lind- 
ley, Salford. (6d. 17 Figs.)—Consists in making the cutting 
edges of adjustable loose pieces for both reamers and spring turn- 
ing tools. ‘Ihe illustration shows the application toa reamer. B are 











flat blades inserted into a slot in the shank A and retained in posi- 
- by screws U, The blades are set out by screws E. (May z3, 
1881). 


2245.* Combined Reclining Board or Bedstead 
and Chair, &c.: T. Hort, Ealing, Middlesex. (2d.] 
—Consists of an arrangement of hinged parts, balanceweights, 
and springs, by which the apparatus can be adjusted to suit the 
various purposes, (May 23, 1881), 


2247. Carpetsand Rugs: A. Webb, Worcester. 
(4d, }—1In place of using horsehair yarn alone to form the coloured 
part of the carpet, it is combined with spun wool or mohair in a 
doubling or twisting machine, by which the material is rendered 
more capable of receiving brighter and more effective colours. 
(May 23, 1881). 


2248.* Rotary Engines: H.E. Newton, London. 
(Cloarec and Cocharaud, Paris), [2d,|—Comprise a T-shaped 
pistun working on the axis of an outer cylinder and an inner 
cylinder eccentric to the outer une, the crescent formed by the 
position of the two cylinders forming the steam chamber through 
which the piston works. (May 23, 1881). 


2250. Manufacture ofIce: P. Westfield, Lewis- 
ham, Kent, (2¢.)—While the water is undergoing cuongelation 
the mould is made to rock on trunnions, so that the water flows 
through holes in a partition, by which means the air is liberated 
and the formation in the ice block of air bubbles prevented, (May 
24, 1881). 


hhanism fo: 





and a recess for the reception of the plunger, (May 20, 1881). 





2251. Breechloading Mec r Ordnance: 
G. Quick, Boxted, Sussex. [6¢. 20 Figs.)|—The gun has 
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@ transverse slot or carriage way in the breech, into which fits a 
sliding carriage having a breech screw to close the powder 
chamber, and a loading hole. The sliding carriage is moved into 
or out of the loading position by one movement of a lever working 
on a guide pin as a fulcrum. For large guns gear wheels are 
introduced between the lever and the breech screw for the purpose 
of gaining power. On the forward part of the breech screw is 
mounted a gas check ring which presents a convex surface to the 
powder pressure. (May 24, 1881), 


2252. Annealing Furnaces: E. James, Tipton, 

taffor e, and E. Handley, Birmingham. (67. 
4 Figs.)—The invention consists inthe arrangement and combi- 
nation of grates and horizontal and vertical flues with air chambers 
between grate rooms, with the assistance of superheated hydrogen 
to invigorate the combustion, and augment the intensity of the 
heat, (May 24, 1881). 


2254. Brick Pressing Machines: H. Wedekind, 
London. (0. Hoffmann and If. Duebery, Berlin, (6d. 8 Figs. )— 
The invention is for a press for pressing perforated facing bricks 
after they have been roughly formed and partially dried. The 
novelty consists (1) in the arrangement of stationary mandrels 
combined with a perforated piston; (2) the application of mov- 
able mandrels passing through openings in the mould; and (3) 
arranging a cover with movable mandrels so that the insertion and 
withdrawal of the mandrels is done simultaneously with the open- 
ing and closing of the mould. (May 24, 1881). 


2257. Revolving Stands for Books, &c.: J. S. 
Kirwan, London. [(d¢. 2 Figs.)—‘The stand has a circular 
base supporting an,upright pillar, around which revolve the book- 
shelves. (May 24, 1881). 

2259. Fog Horn Apparatus: H. J. Haddan, 
London. (0. C. Hansen, Skudesnaes, Norway). (4d, 3 Figs.J— 
The fog horn is operated by bellows worked by hand or treadle. 
The bellows are contained in a case, and are worked alternately 
so as to produce a continuous blast. (May 24, 1831). 


2261. Railways and Tramways: J. Livesey, 
Westminster. (6¢ 17 Figs.)- Relates to several methods 
of attaching rails to their sleepers, and to the form of sleeper and 
chair used for the purpose. For flanged rails a rib is cast on the 
face of the sleeper on one side of its centre to form a long abut- 
ment for one edge of the rail flange. On the other side of the 
centre of the sleeper an iron or steel jaw is cast in, and has its 
inner face serrated, to correspond with the serrations in a metal 


key which is driven in between the jaw and the rail. (May 24, 
1881). 

2262. Railway Switches and Points: W. R. 
Lake, London. (W. 7. Martien, Philadelphia). (6d. 11 Figs.) 


— Comprises the combination with continuoas main rails of a line 
and siding secured to the cross-ties of separate and detached 
movable switch rails, so that transfers can be made from the main 
rails to the side rails without moving either of the latter. (May 24, 
1881). 


2263. Apparatus for Effecting Electrical 
Measurements: J. C. Cuff, London. [6¢. 6 Figs.)— 
The object of the invention is to simplify and improve resistance 
boxes. The bobbins are wound with a single wire helically, the 
direction of winding being reversed in each layer. A hollow plug 
is fitted into the end of each bobbin to remove it from the base 
plate. Each bobbin is supported by means of a brass rod which 
passes through it, and is suitably fixed in the base-plate. The 
upper end of this rod forms a contact stud, and the lower end is 
flattened to receive a cross pin, which retains in place a block of 
vulcanite. This block is pressed against the pin by a spiral spring 
mounted on the rod and inside the bobbin. The cross pin is con 
nected to the coil of the next bobbin. Over the brass rods metal 
bars are arranged with sliding knobs upon them, which can be 
put in contact with the rods to connect them to the bars. (May 24, 
188). 

2266. Spinning, &c.: E. and L. J. Crossley and 
W. Sutcliffe, Halifax. [6d¢. 1 Fig.)—The illustration shows 
the present improvements applied to a spinning frame, according 
to Patent 3076 of 1880, their object being to stop the progress of 
the roving towards the delivery rollers on the breakage or slacken- 
ing of spun threads. On the breakage of the thread F' the back 
arm or wire G! falls and comes into contact with the rocking 
frame U, which at once throws up the front arm Z, thereby lower- 
ing the back arm A!', removing the arm from contact with the 








dropping angular levers H', allowing them to fall over into gear 
with the teeth of the top roller J, so as to immediately stop the 
delivery of the roving. The thread F! when spinning presses 
down the arm E! and lifts up the arm or wire G', which lowers tbe 
weighted arm Z, and lifts up the back arm A’, so as to bring the 
arm A' in contact with the dropping lever H', ‘and thecatch or 
rounded end I' out of gear with the rollers J', thereby allowing 
free action to the back roller. (May 24, 1881). 


2267." Dyeing Hats: W. E. Carrington and W. 
Torkington, Stockport, Cheshire. (2d.)—To producea 
shaded irregular or patching effect the hat body or hood is rolled 
or folded ap in such a manner that some parts do not come in 
contact with the dye liquor. (May 24, 1881). 

2268." Roadways: W. R. Lake, London. (?. Kiss, 
Budapest, Hungary). (4/.)—Consists in forming the wheel tracks 
of cement, concrete, or asphalte, (May 24, 1881). 


2269.* Spinning and Twisting Apparatus: E. 
Smith, I. Cutler, and W. Shaw, Bradford. [(2d.]—The 
bobbin has a metal plate attached to it with grooves to engage 
with projections on the braid of the spindle. (May 24, 1881). 

2270." Apparatus for Spinning Wool, &c.: W. 


T. Emmott, Manchester, (/. Appenzeller, Mulhcusen, 
Germany). (2d.)—Relates to improvements on Patent 319 of 1880, 





and bas for object the regulation of the motion of the apparatus 
and of its alternating action upgn the sliver. In the absence of 
drawings the exact arrangement cannot be well understood. 
(May 24, 1881). 


2271.* Steam Pressure Vacuum and other 
Gauges: A. Budenberg, Manchester. (('. /. Buden- 
berg and B. A, Schaeffer, Buckau, Germany. (2d.]—Applies to the 
“ Schaeffer” or diaphragm gauges, the object of the improvement 
being to prevent derangement from shaking motion, as on traction 
engines. The other part of the invention relates to the method of 
adjustment, and consistsin moving a link nearer to or further 
from the fulcrum of a quadrantlever. (May 24, 1831). 


2272. Secondary Batteries or Apparatus for 
Storing and Conserving Electricity: J.W.Swan 
Newcastile.on-Tyne. [i¢. 6 Figs.}—Is for facilitating the 
construction of secondary voltaic piles by the employment of plates 
having a cellular, corrugated, or grooved surface or surfaces, the 
object being to obtain an interstitial construction of plate capable 
of affording a very large amount of acting surface in a small compass 





and to prevent the coating of oxide or spongy lead from falling 
away from the plateas it woald form a plain vertical surface unless 
held in position by some material external to the said coating. 
The illustration shows a plate with carriers a a with the reception 
of the spongy lead; the outer surfaces may also be covered with 
the same material. (May 24, 1881). 


2273.* Propulsion of Vehicles: E. C. Healey, 
London. [2¢.}—Applies chiefly to manual power vehicles; the 
invention consists in so applying a cylinder and piston, that on 
descending a hill they act as a pump and force air into a receiver, 
and in ascending a hill the accumulated air causes the pump to 
act as an engine for the purpose of assisting in the propulsion of 
the vehicle. (May 24, 1881). 


2274. DyeColours for Polychromatic Printing: 
W. G. and R. A. A. White, Crayford, Kent. (4) — 
Relates to the preparation of aniline dyes for use in polychromatic 
printing blocks. The dye or colour when dried is pulverised and 
fixed with fatty ingredients as follows: Sheep's fat, 100 parts; 
bleached wax, 15; sperm wax, 15; paraffin, 8 ; Venetian turpentine, 
80; poppy or moss oil, 10; linseed oil, 18. (May 24, 1531) 


2275. Reaping Machines, &c.: A. C. Bamlett, 
Thirsk, Yorkshire. (|s. 8 /Figs.}—The machine is for 
reaping and binding. The eorn is cut in the usual manner and 
delivered by an elevator to the binding mechanism, which consists 
of three sets of arms. The corn is swept by one set of the arms on to 
the binding table and against the binding string, and is compressed 
and held in position for binding. Whilst so held a needle arm 
descends and carries the string completely around the sheaf, 
when the double string is acted on by a coiling hook mounted on 
atube, and the ordinary single-twist knotis,produced, A small 
circular saw or knife having a partial revolving motion severs the 
string, whilst a pair of grippers seize hold of the freeend. (May 
24, 1881). 


2277. Sewing Books and other Articles, &c.: D. 
M.Smyth, Hartford. U.S.A. [l0d. 25 igs.}—Is for improve- 
ments on former Patent 538 of 1879, and relates to the means for 
feeding the folded sheets of paper to the sewing machine, and in 
a certain appliance to be used with the machine, by which different 
kinds of sewing can be performed according to the character of the 
boek to be sewed. The inventor makes twenty-one “claims” for 
novelty, (May 24, 1881). 


2279. Digging Machinery: W. E. Crossby, 
Chelmsford, and A. Carey, Rochford, Essex. [ls. 2/ 
15 Figs.)—A series of spades, forks, or tines are carried by a bar 
or frame, and guided in their descent by an adjustable plate and 
slot, Tbe bar is caused to make a partial revolution on its axis, 
so that the spades or forks throw up the earth in the required 
manner. The barand tines can be adjusted so as to regulate the 
depth and angle of the spit. The digging upparatus is combined with 
a traction or portable engine, or can be operated by wire ropes 
from a winding engine, (May 24, 1581) 


2280. Gas Engines: S. Ford, South Lambeth, 
Surrey. (6d. 11 Figs.)—Relates especially to rotary gas engines 
of the type described in former Patent 486 of 1874. The present im- 
provements consist (1) in the employment of the self-acting valve J 
in the exhaust pipe O. This valve opens as soon as the pressure of 
the products of the explosion exceeds that of the atmosphere, and 
allows the products to be ejected in the ordinary way without 
causing back pressure on the piston. (2) In actuating the gas 
supply valve by a small cylinder M and piston L, which is operated 
by the partial vacuum in working cylinder A during the indraught 
of gas. The cylinder M is open at the bottom, and at the top is con- 
nected by a suction pipe to a check valve box on the working 
cylinder A. When the engine is working the partial vacuum 
draws the piston L up and raises the gas supply valve K, 
which falls and closes by its own weight when the engine 
stops. (3) In employing the partially rotating tapered plug valve F 
working in the casing R. which communicates with the working 
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cylinder by port S. A channel or recess I formed in the plug, per- 
mitting, when in the position shown in the illustration, the ingress of 
gas from the valve K, and al]so of air from a pipe (not shown in the 
illustration) which is in communication with the channel ; both the 
gas and air inlets are thus open to the passage S so as to allow 
the piston D to draw ina charge of both, which become mixed 
together as they pass through the channel I. The plug valve F is 
operated by a pair of cams on the main shaft of the engine. (4, 
In introducing a small quantity of water from the water jacket 
into the working cylinder by small hole S in the abutmen: 


or liner E; the water becomes partly converted into steam 
and acts as a partial lubricant to the piston D. (5) In a 
check valve used in connexion with the plug valve F for prevent- 
ing the explosion in the cylinder from driving back the gas in the 
pipe through which the igniting flame is supplied. (6) In making 
the check valve of ebonite. (7) In compressing the mixture or 
charge by a second cylinder and piston of the same character, but 
distinct from the working cylinder A and piston D. The relative 
positions of the pistons of the two cylinders are shown in the 


illustration, the dotted lines denoting the second piston D! 
and the inclined abutment E! against which it works, The 
piston D’ in revolving draws in the charge of gas and 


air, and after compressing it delivers it to tae rotary plug 
valve F, whence it is admitted to the working cylinder. The 
inventor claims the above specified features and the combination 
of one or more of them with the parts A, B, C, D, E, which comprise 
the general arrangement of the rotary gas engine described in the 
former patent. (May 24. 1881). 


2281. Ventilators: J. E. Ellison and H. Four- 
ness, Leeds, York (4d. 3 Figs.}—Vanes or divisions 
are formed on the back of a plate of metal, glass, or other sub- 
stance, which divisions slide in the corners of an angular box let 
into the wall, door, or window. The vanes can be drawn more or 
less out of the box according to the amount of ventilation required. 
(May 24, 1881). 


2282. Manufacture of Artistic Hangings or 
Fabrics: A M. Clark, London. (4. Leorey, Paris), 
(6d.}—Consists in the combination of the operations of weaving, 
preparing the fabrics, preparing the colours, stretching the fabrics 
on special frames, drawing the designs to scale, pricking through 
the designs drawn in, pouncing with special materials, preparing 
the brushes and arrangement of materials, special method of 
painting, steaming, washing, drying, retouching, putting in high 
lights, and finishing and preparing for sale. (May 24, 1881), 


2284. Steam Generators: G. Allibon, T. Turton, 
and J. Jones, Liverpool. [6¢. 3 Figs.) —Relates to hori- 
zontal fire-tube boilers; the novelty of the invention consists in 
the combustion chambers 6, water spaces ¢, d, ¢, and /, and fire- 








tubes g, also in combining with them the collecting trough / 
and mud cock m, The heated gases and products of combustion 
travel in the direction shown by arrows; £ are water-circalating 
tubes in the combustion chamberd. (May 25, 1881). 


2285.* Covers for Cheese, &c.: H. J. Allison, 
London. (?. £. Chardemitte, Bordeaux). (2d.)—The glass dome 
or cover is formed so as to admit air at the bottom, and to allow it 
to escape by holes at the top. (May 25, 1881.) 


Self-Acting Latch: W. Bevitt, Romford, 
(2¢.}—A giass or metal bail is made to project through 
a hole in a plate on the edge of the door by a spiral spring. When 
the door is closed the exposed part of the bail enters agecess in the 
door-post. When the door is pushed the ball is forced back and 
allows the door to be opened. (May 25, 1881) 


2287.* Lamps: H. E. Preen, Kidderminster. [2d.) 
—The lamp has three flat wicks, which radiate at an equal 
distance apart from a common centre, the wicks forming with 
each other angles of 120 deg., so that none of the direct rays of 
light are intercepted. (May 25, 1881). 


2288. Weaving Plain and Ornamental Gauze: 
W. Strang, Glasgow. [6d. % Figs.)—The principal novelty 
consists in the forms of the gauze reeds, of which four types are 
illustrated. The employment is claimed of long, smali-ended, 
shuttle bobbins with the weft wound on them in cylindrical 


layers. Reference is made to a previous Patent 1418 of 1881. 
(May 25, 1881). 
2289.* Self-Filling and Discharging Skeps or 


Buckets: G. Allix, Cubitt Town, Middlesex. (2d.)— 
The bucket is made in halves, each half having its own tackle and 
lifting chain which passes between a series of rollers. When the 
chains are loosened the tackle lowers itself. (May 25, 1881). 


2290.* Machinery or Apparatus for Corrugating 
Tubes or Cylinders: H. Moore, Liverpool. (2d.)— 
Corrugations are formed on a core which is capable of expan- 
sion, and over which the tube is placed, and supported on an 
annular platform. Two pairs of jaws with corrugated dies are 
operated by hydraulic power, and the pressure forces the metal 
of the tube to conform to the corrugations. (May 25, 1881) 


2291. Propulsion, Steering, and Manceuvring of 
Steamships or Vessels: J. Neiland J.L. Corbett, 
Glasgow. (6d. 9% figs.j—The propellers, which are formed 
with the screw pitch increasing towards the points, are arranged 
amidships, and driven by revolving shafts passing through hollow 
shafts which carry the propellers, whereby they can be turned to 
bring the propellers into any position in relation to the driving 
shafts, and to each other, for the purpose of steering the vessel. 
The vessel has recesses amidships for the working of the pro- 
peller on each side, (May 25, 1881). 


2292, Laying Pipes and Detecting Escape of 
Fluids therefrom: D. Nichols, Leeds. [6d. 6 Figsj— 
The gas or water pipes from the main are enclosed in a brickwork 
or iron casing which will receive anything escaping from the pipe. 
A metal or concrete block covers a manhole, and the openings in 
it are covered by wire gauze to prevent explosion by alight applied 
above. (May 25, 1881). 


2293. Piston Valve Musical Instruments: B. J. 
B. Mills,London’ (C¢. @. Conn, Elkart, U.S.A.) (6d. 6 Figs.}— 
The valve is made with a longitudinal bore, using the bottom of 
the valve piston for one of the wind passage apertures. Instead 
of connecting the adjacent valve casings by a bead, a pipe is 
employed connected longitudinally with the bottom of one valve 
casing and delivering transversely into the body of the next. 
(May 25, 1881). 





2294. Apparatus for Regulating Supply of Gas 
to Gas Burners: A. Pope, Slough, Bucks. [(d. 2 Figs.) 
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—Refers to improvements in former Patent 3730 of 1880, and is 
chiefly designed for railway carriage purposes. The present 
invention is distinctive from the previous one by the employment 
of only one lever to act upon the valve instead of a compound 
lever arrangement. The improvements also consist in the use of 
a diaphragm of linen or cotton coated on both sides with collodion 
to render it air and gas tight, and in the box cover which encloses 
the diaphragm. (May 25, 1881). 

2296. Ring Frame Bobbins: J. W. Wilson, 
Barnsley. [6d 7 Figs.)—Relates to a novel method of 
strengthening ring frame bobbins at their lower extremities, and 
consists in inserting a metallic bush and securing the same in 
position. This may be effected by forcing out a portion of the 
metallic bush into the surrounding wood or by other means of 
fastening. A modification also relates to a method of securing a 
metallic ferrule at the extremity of spools or tubes, (May 25, 1881). 


2297.* Self-Acting Signalling Apparatus: R.A 
and R, Stanley, Manchester. (2d.)—Is for an arrange- 
ment of levers in connexion with the signals, so that on their 
being depressed by a passing train the signals can be operated 
(May 25, 1881). 

2298. Fastening Buttons to Boots: A. Wright 
Birmingham. (2¢.)—The shank of the button is passed 
through a hole in the boot, and is secured by two projecting pieces 
which are formed on a metal cisc. (May 25, 1881). 


2299. Apparatus for Cleaning or Keeping Open 
the Perforations of Revolving Screens: W. H. 
Price, Wrexham, Denbigh. [6d 15 Figs.|— Rollers 
press against the screen and travel slowly along it in a direction 
oblique or parallel to its axis. One of the methods shown for 
causing the to-and-fro motion of the rollers is by using a shaft 
having cut upon it a right and left-handed screw. When the 
bracket for carrying the rollers arrives at the end of its forward 
movement it strikes a projection which causes one pin to be with- 
drawn from, say, the right-hand thread, and another placed in 
gear with the left-hand thread, by which means the motion is 


reversed. (May 25, 1881). 
2300. Cots, &c.; T. Hansell, St. Albans, Hert- 
fordshire. {4¢.)—Comprises a cot and stand, which latter 


serves as a table or platform. (May 25, 1881), 


2301. Skirts of Ladies Dresses for Bicycle Riding, 
&c.: O. F. Viola, London, (2d.)—When the dress is used 
for bicycle or tricycle riding, a cord is drawn and gathers the skirt 
at the back, causing it to lay close around the bend of the knees. 
(May 25, 1881). 


2302. Explosive Compound: S.H. Hinde, Lon- 
don. (2d.)—64 parts of nitro-zlycerine; 12 parts of nitrate of 
ammonia ; 0.25 parts of palmitinate of cetyl; 0,25 parts of carbonate 
of lime; 23 parts of prepared charcoal; and 0.50 parts of bicar- 
bonate of soda. (May 25, 1881). 


2305. Manufacture of Weavers Harness, &c.: 
W.R. Lake, London. (Kendrick Loom Harness Company, of 
Providence, U.S.A,.). (6d. 9 Figs.)—Comprises machinery and 
devices by which heddles can be formed from one twine instead of 
two separate cwines looped together. The harness made on this 
plan consists of a single twine laid in continuous folds retarned 
upon itself, and knitted to the back-bands at the ends of each fold 
with a crochet-stitch or binding thread, The two legs of each indi- 
vidual heddle are connected by metal clasps which define the 
length of the heddle eye, and secure the two adjacent Jengths of 
twine together. The operation of the machinery for making the 
harness in this manner could not be clearly described within the 
limits of an abstract. (May 25,1881), 

2306.* Manufacture of Manure: W. R. Lake, 
London. (£. Koch, Paris), [(2d.)—Consists essentially in inti- 
mately mixing tarandlime, (May 25, 1881). 


2307. Arm Pit Dress Sptetas: I. A. Canfield, | 
4 Fics) 


Middletown,US.A. (4. igs. }—A thin sheet of india- 
rubber is formed into the requisite sbape for attaching to the 
inside of the armpits of dresses to prevent the perspiration having 
access to the dress material, «May 26, 1881). 


2308. 
King, Derby. [ld 10 Figs.j)—The apparatus is for enabling 
an engine driver upon reaching a certain point to place the danger 
signal in position until he bas performed shunting or other detain- 
ing work, and then when he has proceeded and reached another 
point to place the signal at “ line clear.” For registering the 
passage of every train a screw traverses two arms, ¢ ach carrying a 
pencil or pointer which marks or punctures one or the other of two 
sheets of paper carried by rollers operated by clockwork, each 
revolution of the rollers representing one hour of time. A minute 
hand operated by clockwork indicates the time on a fifteen minute 
ground glass dial. When the hand has indicated fifteen minutes a 
detaining lever drops into an indent, the hand being retained until 
the wheel of a passing train causes electrical contact to be made, 
when the hand is released. (May 26, 1881), 


2309. Multiple Colour Rotary Printing Ma- 
chines: J. Smale. Southwark. ((d. 5 Figs). —The 
novel feature of this invention consists essentially in the employ- 
ment of separate type or plate cylinders for the different colours 
to be printed, and an impression or blanket cylinder having an 
effective diameter double that of the type cylinders, so that they 
are inked twice for every revolution, with the result of producing 
more perfect inking and impressions and allowing greater space 
than hitherto for the introduction around the impression cylinder 
of colour type cylinders. (May 26, 1881). 


2311.* Paper-Cutting Machines: J. Kenyon and 
W. Ainsworth, Blackburn, Lancashire. (2d.)—Con- 
sists in the method of automatically operating the clamp which 
holds the paper while it is being cut. An adjustable slide block 
is attached to the upper part of the clamp and an adjustable bar 
to the knife which works between studs on the guide block. 
When the paper is being cut the bar passes over projecting parts 
of the guide block and maintains the pressure. (May 26, 1881). 


2313. Manufacture of Woven Fabrics Orna- 
mented with Embroidery: F. McCance, Belfast. 
[4d.]—For producing, say, a table napkin, according to this inven- 
tion, the body is woven in the ordinary manner and the border is 
formed thus: three or more threads of warp with three or more 
threads of weft form a square, and the border is formed by any 
number of these squares. The weft and warp threads which con- 
stitute the centre of each square are themselves interwoven. By 
this means the fabric can be embroidered with facility, which 
cannot be done with ordinary diaper or damask, (May 26, 1881). 

2315.* Knitting Machines: B. F.Shaw, London. 
(24 }—The improvements are applicable to ordinary web-holding 

nitting machines, and consist in using a pointed web-holder, and 
adjusting the holder bed so as to produce coarser or finer work, 
(May 26, 1881). 


2316. Apparatus for Collecting and Discharg- 
ing Fallen Leaves, Hops, &c.: A. Smith, Gould- 
hurst, Kent. [6¢. 3% Figs.)—A rod has at its lower end a 
number of prongs. The prongs are inserted into the leaves, and 
when a number are collected, the leaves are forced off the prongs 
by a pusher plate which works upon them. (May 26, 1881). 


2317. Apparatus for Purifying, Illuminating, 





Signalling Apparatus for Railways: J. | 


and other Gases: R. Good, Carshalton, and T. 
Dean, Croydon, Surrey. [‘d. 3% Figs.)—The gas is pro- 
jected downwards through small tubes into water which absorbs 
and extracts the products, The apparatus is arranged so that this 
—— is repeated several times, and consists of a number of 
shallow tanks ranged one above the other for containing water. 
Above the water level of each tank is a hollow chamber through 
the bottom of which the small tubes depend. The gas passes 
first into the lowest chamber, and after descending through the 
tubes into the water, passes to the next chamber above and so on. 
(May 26, 1881). 


2318, Means or Contrivance for Compensating 
or Counteracting Expansion and Contraction of 
Railway Si Wires: H. Whitehead, Bucknall, 
Staffordshire, and T. Dodd, Winsford, Cheshire. 
(6d. 4 Figs.)—The title explains sufficiently the nature of this 





invention, and the illustration clearly shows its operation. The 
chain connected to the wires is passed under pulley E and over 
pulley G, the balanceweight D serving to maintain the necessary 
degree of tension in the wire. (May 26, 1881). 


2319. Ploughs: S. Pitt, Sutton, Surrey. (5. Seeg- 
miller and R. Ransford, Ontario, Canada). (6d. 7 Figs.J)—The 
improvement essentially consists in making the beam movable 
about a joint, and adjustably connected with the yokes or handles. 
(May 26, 1881). 


2320. Manufacture of Finings, &c.: G. W. 
Ewens, Bedminster, Bristol. [4¢)—An extract from 
Irish moss or other seaweed used in conjunction with an extract 
obtained from waste pieces of skins, or with ordinary finings made 
from gelatine, &c., forms the improvedcompound, (May 26, 1881), 


2321." Apparatus for Raising and Lowering 
Weights: J. T. Donald, Glasgow. (2d.]—Consists of a 
jaw block and boat detacher composed of two pivotted jaws, one 
containing a sheave at one end and a hook at the other, and the 
other having an eye in which a supporting rope is fastened. When 
lifting the jaws are brought firmly together, and when desired to 
release the jaws are liberated by a trip cord. (May 26, 1881), 


2322.* Abdominal Belts, &c.: M. P. Browne, 
London. (2d.)—A piece of elastic is connected to each side of 
the belt and united by a fastening, by which means the belt is 
retained in proper position. (May 26, 1881). 


2323.* Secondary Electric Batteries: J. H. 
Joh ce da (La Société La Force et la Lumiere, 
Societé Générale d'Electricité, Brussels). [2d.}—Relates to methods 
of partitioning or arranging the electrodes for the purpose of 
retaining the products of the process of electrolysis against the 
sides of the electrodes. In carrying out the invention a porous 
vessel is described, similar to that mentioned in Patent 1630 of 
1881, and formed by folding a sheet of felt or other material in any 
suitable number of radiating folds. In each compartment of this 
porous vessel is placed a sheet of metal capable of forming a 
| negative electrode. On the exterior of the vessel are placed plates 
|capable of acting as the positive electrode. All the internal 
plates are electrically connected and likewise all the external 
plates. According to another arrangement the external plates are 
| placed in a second porous vessel. The electrodes may be ropes of 
lead or zine wire, the partitions then being constituted by a gimp 
of woollen thread, (May 26, 1881). 


2324. Boxes or Receptacles for Biscuits, &c.: 
W.I. Palmer, Reading. [6¢. 5% Figs.]—The invention con- 
sists in constructing the lid of the biscuit box in two parts, one of 
which is permanently soldered to the body of the box, and the 
other part soldered to it, so that when desired to open the box a 
projecting strip on the upper lid can be laid hold of by the fingers, 
and the lid stripped off without necessitating the use of an opening 
knife. (May 26, 1881). 


2325. Machinery for Crushing and Pulverising 
Ores, and Apparatus for Saving Gold and Sul- 
phurets in Sluices and Flumes: A. M. Clarke, 
London. (IW. i. Howland, San Francisco), [6d, 10 Figs.]—The 
leading feature of this invention consists in placing the cylinders 
or rollers loosely in the pan A, whichis provided with a die F. 
The rollers are caused to rotate and follow each other in a circle 
around the track of the die, by the rotation of the muller G, the 
lower ends of the rollers grind against the die and muller, while 
the sides serve as crushers to crush the ore which is caught 

















_Two circles of rollers are 


and against the die, 
generally employed, the inner impinging and grinding againust 


between them 


the outer circle and the whole travelling together. For saving 
gold and sulphurets in sluices, &c., a sectional cast-iron grating is 
used in place of the usual riffle bars. Each section is made in the 
form of a ridge roof. and its inclines are slotted and perforated 
throughout its length, The sections are placed lengthwise upon 





the bottom of the sluice in the form shown in Fig, 2. (May 26, 
881). 
2326. Ash-Pans for Locomotives: A. M. Clark, 








London. (WM. B. 0’Neil, Halifax, Nova Scotia), (6d. 3 Figs.J~ 
The pans are hung on pivots and provided with connexions from 
the locomotive cab, so that they can be turned on their pivots and 
emptied of their contents when desired, (May 26, 1881). 


Pastenings for Laces, &c.: T. Green, 
Northampton. [6¢. 9 Figs.j—Is an improvement in the 
fastening for securing boats aud shoes described in former 
Patent 2694 of 1879, Instead of forming the grip by a single fold 
of metal, two folds are now given. (May 27, 1881). 


2330. Castors for Furniture: A. C. Fontaine, 
London, [6d. 5 oe groove is formed in the fixed part of 
the castor, in which small balls are placed, so that they bear upon 
the shoulder of the revolving part and prevent friction and undue 
strain to the centre pin. (May 27, 1881). 


2332.* som Gondueting Collings 
Partition Walls: J. W. ay, 

The composition used for making the fireproof floors, &c., is made 
of one-third clay and two-thirds waterand willow dust. These are 
intimately mixed, moulded to the desired shape, and baked in ovens 
or kilns. (May 27,1881). 


2336.* Carriage Lamp Adjustments: H. J. Had- 
dan,London. (J. 7. Morel, Argenton, France). (2d.]—Refers 
to candle lamps, and consists in supplying the spring with a catch 
rod, so that the candle may be readily inserted in the barrel, and 
also toindicate the amount of candle consumed. (May 27, 1881). 


2338. Stoppers for Bottles, &c.: J. S. Davison, 
Sunderland. (6d. 27 Figs.)—The inventor claims closing the 
necks or mouths of bottles from the interior or exterior by 
“stoppers formed of an elastic or yielding case filled or partly filled 
with solid or liquid material.” The case or pouch is placed in the 
neck of the bottle and then filled with gravel, shot, plaster, or 
water or other material, until expanded to the form of the neck, 
when the mouth of the pouch is closed by its own elasticity, or by 
a fastening. (May 27,1881). 


2340. Manufacture of Screw Propellers: T. 
Turton and G. Allibon, Liverpool. [6d 4 Figs.]}—The 
propellers are cast of iron or steel in the ordinary manner, and 
after being pickled and cleaned are immersed in a bath of zinc, 
To economise space the bath is made of radial bays, each to 
receive one blade of the propeller, and each bay uniting in the 
centre to receive the boss. (May 27, 1881). 


2341. Manufacture of Yarns: H. Empis, Paris. 
(6d. % Figs.)—Illustrates a machine in which the wet spinning of 
linen yarns is combined with the bleaching or dyeing processes. 
The rovings are led into a trough supplied with dye liquor and 
interposed between the roving bobbins and the spindles and flyers. 
They then enter a trough of fixing solution, and after rinsing pass 
to the spinning mechanism. Bleaching and scouring solutions may 
be substituted for the dye matters, (May 27, 1881), 


2343. Gas Regulators; W. Carter, Oldham. [éd. 
2 Figs.}—Relates to gas regulators which have troughs containing 
mercury for a seal for the gas around the edge of an inverted cup, 
and consists in the first instance of an improvement in the form 
of the valves for controlling the flow of fluids whereby they are in 
equilibrium, and have no tendency to stick to their seats. Also in 
so shaping one valve that it becomes a guide for the spindle, and 
affords a proportionate opening with a relative amount of drop 
of the float. A weight arranged on a lever bulances the float in 
the mercury at all depths of immersion. The invention also 
includes other details. (May 27,1881). 


2344. Electrical Lighting Apparatus: P. L. M. 
Gadot, Paris. (8d. 13 Figs.)—Kelates toa lamp for holding 
candles of the Jablochkoff type, and for automatically effecting the 
lighting of each in succession as the preceding one is consumed. 
Figs. 1 and 2 show an ordinary cruciform: lamp with four candles, 
each of which is held betweenacouple of jaws. One jaw of each 
couple is connected to the same termina] B; the other jaws have 
each a separate terminal 6. To each candle holder there is added 
(1) an expanding spring D, consisting of two or more metals that 
are expanded differentially by heat; (2) a contact device © having 
springsrr in electric communication with the next holder; (3) 
an extinguisher E placed, in this instance, in the centre of the lamp 
iscommunication with the central terminal B. The working is 
as follows: The spring D keeps the piece C out of contact with the 
inner jaw. When the candle is on the point of going out the heat 
of the arc causes the spring toexpand. In expanding it ceases to 
hold the clip C, which acted upon by its springs rr, bears strongly 
against the inner jaw, thus placing the next inner jaw and con- 
sequently the next candle in the electric circuit. If the arc does 


and Fl 


oors and 
irmingham. (2d.)— 





i Ll Gy 
BZ LAZACZAAe 2 
WEN WALL A. SLD CLINGA 








not then leave the first candle and establish itself on the second the 
spring continues to expand until it touches extinguisher E, and 
thus places the first inner jaw in communication with the central 
terminal and extinguishes the candle. It is not necessary that 
the current should traverse the springs r r, and if desirable flexible 
tongues can be arranged to provide a path forthecurrent. When 
it ismecessary to be able to switch the current upon the breakage 
of a carbon a “cross circuit” (Fig. 3) is employed. In case of 
accidents the movable contact piece of the commutator N is placed 
upon the contact piece corresponding to the candle which follows 
the broken one. X X represents a resistance coil that is thrown 
into circuit whem the last candle is cc d. The specification 
further illustrates the invention as applied to lamps in which each 
pair of jaws have two independent terminals, and it also includes 
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a modified form of extinguisher in which the current traverses @ 
bath of mereury, (May 27, 1881), 


‘ for Disinfecting Fecal Matter, 

.: W.R. Lake, London. (/. Petri, Berlin) (4d )—The 

disinfectant consists of “ filling material” (say peat, sawdust, &c.) 

; moistened with carbolic acid and crade chloroform, and witha 
powdered mixture of sulphate of iron added. (May 27, 1881). 


2349. Ceilings, Walls, &c., of Dwelling-Houses 
and other Structures: W. G 


. verpool. 
[4d.}—The ceilings, &c., are formed of plaster-of-paris or Portland 
cement, sawdust, wood pulp, glue, size, and borax. These ingre- 


dients are mixed to a pasty consistency and poured into moulds or 
otherwise used. (May 28, 1881). 


2354. Pump and Pistons for Petroleum Lamps: 
B. B. Schneider. New Jersey, USA. (I¥. Dette, Berlin), 
(4¢.]}—Relates to a new composition for the piston packing, which 
consists of glue, or gelatine, glycerine and water. the paste thus 
obtained receiving a coating of a solution of dichromate of 
potassium. (May 28, 1881). 


2357. Screw Propellers: G. Peacock, Starcross, 
Devonshire. (id. 4 Figs.}—the propeller has a conical boss 
with the apex next to the stern-post. The blades incline forward 
as they recede from the boss. and their form is such that a plane 
dividing the shaft longitudinally will cut the face of the blade ina 
eycloidal curve. (May 28, 1881). 


2362. Paper-Cutting Machines: R. M. Greig. 
Edinburgh. (6d. 5 figs.}—Relates (1) to clamping the paper 
by means of a reciprocating clamp which is operated by a link 
and lever; and (2) to the method of operating the knife bar bya 
slotted lever connected by links to a bell-crank lever, the upper 
arm of which is linked to one end of the knife bar. (May 30, 
1881). 


2369. Electric Lamp: S. Cohne, London. [i¢.)— 
The lamp is * based on hydrostatic principles.” Within a cylin- 
drica] vessel containing a suitable fluid there is placed a suitable 
float. This float appears to be submerged and by its buoyancy to 
supply the motive power for the movement of the carbons. It sup- 
ports two double racks secured to a top and bottom crossbar forming 
together a frame “worked by vertical pinions.” One electrode is 
fixed in each crossbar in such manner that they are brought 
opposite to each other point to point. On each of the two crossbars 
is fixed a telescopic sliding tube to enabe the current to pass 
through the circuit without interfering with the moving of the elec- 
trodes. In the support of the submerged vessel is fixed a ‘+ ratch” 
and opposite to it a pawl. “representing the feeder.” controlled 
by an electro-magnet. “The pawl consists of a wheel actuated by 
a cam attached toan armature of an electro-magnet. The wheel 
projects so as to throw into gear the ratch of the float. When the 
current enters the electro-magnet it attracts the armature and 
with it the cam, pushing the wheel carrying the ratch downwards, 
separating the two carbons. As soon as the current breaks the 
armature becomes released, the wheel is free to revolve, and allows 
the ratch to move up and feed the carbons.” The specification 
contains no drawings. (May 30, 1881). 


2378. Firearms: W. Nokes, Birmingham. [1:. 
6 Figs.}—Consists essentially in the arrangement of an inter- 
ceptor catch to prevent accidental discharge of the gun, (May 31, 
1881). 


2386. Machinery for Displaying Advertise- 
ments: H. J. Haddan, London. (A. Anderson, Paris). 
{2d.}—The advertisements are caused tu appear before an opening 
by means of clockwork. (May 31, 1881). 


2387. Apparatus for Grinding Lawn Mower 
Cutters and Sottom Blades: H. Gibbons, Hunger- 
ford. (6d. 4 Figs.j—The cutter is mounted in bearings, and is 
driven in the opposite direction to the grindstone, which is drawn 
across its face by a screw. The bottom biade is ground by appa- 
ratus consisting of the combination of an emery wheel mounted 
on an adjustable lever and rotated by sprocket wheels and chains 
with a bracket to carry the blade mounted adjustably on a slipper 
or guide so as to present it at any required angle to the emery 
wheel. (May 31, 1581). 


2391. Treatment of Phosphate of Lime: E 
Solvay, Brussels. (4¢.}—The object of the invention is the 
application of calcareous phosphates of lime in the manufacture of 
soda and potash by the ammonia process ; firstly, for the purpose 
of decomposing the hydrochlorate of ammonia produced in the 
said manufacture by means of the non-phosphated lime, which 
accompanies the said phosphates; and, secondly, to produce a 
residue of calcareous phosphate with very little lime in excess. The 
production of carbonic acid may also be combined with the pro- 
cesses employed, which are described at length in the specilica- 
tion. (May 31, 1881 


2418. Metallic Fencing. &c.: E Steerand J. Shel- 
don, Birmingham. [f¢. 25 Figs.)— Consists in making the 
barbs from piecesof wire, preferably of nearly semicircular shape 
in cross section, pointing their ends and bending the middle of the 
wire into a nearly circular loop or eye: also in fixing the barbs to 
wire fencing by compressing the nearly circular loops or eyes of 
the barbs upon the flattened parts of wire fencing. or upon parts 
bent or cranked in a nearly semicircular figure, The invention also 
iucludes an improved fastening for wire fencing (June 1, 1881), 


2446. Spikes and Nails: S_ E. Mossberg, Elf- 
karleo, Sweden. ([4¢. 3 Figs.)—Gives to such articles a 
twisted shape so as to form a kind of combined nail and screw. 
(June 3, 1881). 

2499. Retorts for the Manufacture of Illumi. 
nating Gas. &c.: W. Grice, Birmingham. [‘id. 3 Figs.) 

The lid of the retort is carried on the end of a wrought-iron 
screw pin, which is connected to the centre of the door. This 
screw pin passes through a nutin an arm or lever jointed to the 
mouth of the retort, by the motion of which arm or lever the lid is 
brought into position before the mouth of the retort or turned 
aside as the case may be. When the edge of the lid reaches 
the face of the retort a rotary motion can be given to it to clean 
its seating. (June 8, 1881), 

2687. Governor tor Steam Engines: J. M. Gor- 


| ham, Lincoln. {4d 2 Figs.)— The illustration shows the 
invention for which it is claimed that the valve is instantly closed 





upon any alteration of load taking place. The arrangement b 
which the arms in expanding tend to assume a straight line wii 
the governor spindle, so that they are placed in the best position of 
the greatest mechanical advantage, is also claimed as a novelty. 
K is the valve spindle, H the governor spindle having at its top a 
crosspiece F. The governor balls A are connected together by a 








spring C, so that when the speed of the engine decreases the 
governor quickly responds and closes the valve. (June 20, 1881). | 


2830. Portable and Detachable Knife and Fork: | 
W. Wiley, Wolverhampton. (6d. 5 /iys.)-The knife 
and fork close into their hafts, pocket-knifewise, the hafts being | 
capable of attachment and disjunction by means of T-headed | 
studs and holes, and slots or other means, (June 28, 1881) 


2963. Cooling. Refrigerating, and Ice-Making | 
Apparatus: J. T. King, Liverpool. (7. Aose, Texas. | 
U.S.A.) (6d. 7 Figs.}—Consists of duplicate apparatus each acting | 
alternately as refrigerator and condenser. In the one the ammonia | 
is given off, and the heat abstracted from the liquid to be cooled, in | 
the other the ammonia is occluded or absorbed, water being circu- | 
lated around or through the apparatus to carry off the heat given 
out during the absorption of the gas. 

2998. Pile from which to Manufacture Tubing, 
Shafting. and other Hollow Objects in Metal: A. 
L. Murphy, Philadeiphia, USA. [6¢. 24 Fiys.)—The 


method of making seamless iron tubes direct from pieces of 





j 
| 


puddied iron consists in successively reducing and condensing | 


over mandrels in a suitable reducing and condensing apparatus, a 
hollow pile composed of a piece or separate pieces of metal arranged 
and affixed about a hollow core. The specification illustrates | 
many methods of piling the iron and a set of rolls for working it. 
(July 7, 1881), 


3943. Pneumatic Accumulator: J. Wetter 
London. (MM. scarfberg, Lemberg, Austro- Hungary). (4d 
L Figs.|—Claims the invention of a main reservoir with distribut- 
ing receptacles between a periodically acting air compressor and 
One Or more pneumatic motors for stering up compressed air and 
for distribut‘ng it with regulated pressure. (September 12, 1881) 


3985. Knobs or Handles for Doors, &c : H.&. 
Lake, London. (. //. Harrington, Newton, Mass.. U.S.A.) (6d. 
8 Figs.}—The knob comprises a core of any suitable material, a 
spindle fastened to the core, and a veneer of celluloid furwing the 
wearing surface and finish, (September 15, 1831). 


3995. Transporting, Preserving, and Revivify- 
ing Pulpy Fruits: H.A. Bonneville, London. (irs. 
D. C. Ralu, Paris.) [2d.)—Foreign fruit is placed in casks and 
filled with alcohol, When it arrives here it is heated in a vessel 
to drive off the alcohol; which is condensed, and is then p aced in a 
thin solution of sugar unti! it has regained its natural appearance, 
after which itis dried. (September 16, 1881). 


4233. Apparatus for Weighing Wool: H. J. 

addan, London. (J. /. Gebhart, New Albany, Indiana, U.S.A.) 
(4@, 3 Figs.)—The apparatus is for weighing wool for feeding 
carding engines, and the object of the invention is to arrange the 
scoop so that the “same quantity of wool will weigh the same," | 
irrespective of the side of the scoop into which it fails, and also to 
prevent the scoop from swinging or rocking and to keep it from 
sagging at either end, The scoop of the weighing scales is 
pivotted between the ends of two levers, which carry adjustable 
weights and have their fulcral pins seated in the notched upper 
ends of arms secured to the frame of the machine and vibrating 
between stops. (September 30, 1881), 


4289. Harrows: A.M. Clark, London. (7. /Juzton 
and G. 8eattie, Otago, New Zealand). [(4d. 4 Pigs,\—The harrow is 
constructed of sections of metal, each section made in one piece, 
bent horizontally in triangular form with eyes at the ends of the 
arms, and also bent verticaily below the eyes to form teeth, whereby 
when the sections are linked together a complete flexible harrow 
is made. (October 3, 1881). 


4293. Manufacture of Hydro-Carbon Gas and 
Lubricating Oil from Petroleum. C. D. Abel, 
London, (A. L, Roach, Indianapolis, U.S.A.) (84. 5 Figs.)— 
The process consists in first introducing a regulated quantity of | 
steam at a regulated temperature into the body of the enclosed | 
oil ; second, in causing the vapour from the oil to pass through or 
over a series of steam-heated surfaces for the purpose of addi- 
tionally heating it and converting into vapour any giobules of oil | 
that it may hold in suspension; an‘. finally, mingling superheated | 
steam with the vapours of the oil, and passing the same over 
steam-heated surfaces. The invention also consists in (1) provid- 
ing a suitable device for receiving and containing the oi!, and for 
bringing the steam into actual contact with it. (2) In means for 
drawing off the residuum after it has attained a certain specific 
gravity. (3) In means for reguiating and burning the vapour | 
(4) The necessary construction of parts fur controlling the whole 
operation. (October 4, 1881). 


4363. Knitting Machines: H. J. Haddan. London. 
(Universal Knitting Machine Company, Limited, Toronto, Canada.) 
(64. 14 Figs.}—Has relation to improvements in vertical cylin- | 
drical knitting machines constructed with a ribbing attachment, | 
which consists of a stationary cone-shaped needle dial, supported | 
centrally above the machine cylinder, The improvements are 
(1) an eccentric paralle! motion for regulating the stitch. (2) An\ 
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(July 6, 1881), | 


| above sea level. 
| atmospheric current advancing aeross the coast of bengal 


automatic reversible sliding cam for opening and closing the 
raceway of the needles in the centre throat. (3) A latch for 
securing the gate in position, and for putting in and taking out the 
needles from tbecylinder. (4) A spring for securing the regulator 
in position. (5) Animproved hinged feed post constructed to fold 
backward to allow a stationary fender to be placed in position for 
ribbing. (6) A right and left eccentric cam for lengthening and 
shortening thestitch. (7) A stationary fender attached to the dial 
cap of the ribbing attachment, so constructed that it is not re- 
quisite to take it off at the termination of the ribbing of the article. 
(8) A folded bracket arm or dial post, constructed with two arms 
which slide into two sockets in a bracket attached to the cam 
cylinder, to support the cone-shaped needle dial and dial cap, and 
a spool carrier. (9) A spool carsier to set into the dial post. 
(10) An improved combined yarn fender and feed for up and down 
strips, (October 7, 1881). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
Umted States of America from 1847 to the present time, and 


| reports of trials of patent law cases in the United States, may 


be consulted, gratis, at the offices of ENGINEERING, 35 and 36, 
Bedford-street, Strand. 








SANITARY INSTITUTE OF GREAT BRITAIN.—Ata meet- 
ing held December 22, 1881, G. J. Symons, F.R.S., in the 
chair, the secretary read a list of donations to the 
library, and Dr. G. D'Arcy Adams was elected a Kellow, 
two members were also elected, and applications read for 
ballot at next meeting. 


SrwaGeE or Leyton, Essex.—The Local Board of Ley- 
ton, Essex, haveentered into a contract with the Rivers 
Purification Association of 232, Gresham House, E.C., 
for the purification and disposal of the sewage of their 
district. In these works the method of pressing the sludge 
into a portable condition recently successfully introduced 
at the Coventry Sewage Works, will be employed. 

Txt Brooktyn Bripee.—The contractors have gone 
on honourably with their work, notwithstanding the advance 
in the cost of iron. They have finished one half of the 
whole contract, supplying the steel at the rate of between 
300 and 400 tons per month. ‘They are continuing to 
furnish the floor beams, which are the index to the public 
of the progress of the work, but not the actual index. 
About one-third of the floor beams have yet to be put up. 


Tramways IN New SoutH Wa.es.—The works of a 
tramway between Marrickville and Newtown, which were 
contracted for by Messrs. Topham, Angus, and Co, are 
being proceeded with as rapidly as circumstances will 
permit. The line will be two miles in length, and will 
extend from the Newtown Bridge to the Empress of India 
Hotel on the Marrickville-road, which is three miles and 
6U chains from the railway terminus at Redfern. 





THe METEOROLOGICAL Soctety.—The usual monthly 
meeting of this Society was held on Wednesday the 21st 
instant, at the Institution of Civil Engineers, Mr. G. J. 
Symons, F.R.S., President, in the chair. The following 
gentlemen are duly elected Fellows of the Society: H. P. 
Bell, F. B. Edmonds, T. C. Evans, 8. L. Fox, J. J. Gilbert, 
M. Henry, J. B. McCallum, J. Parry, and B.C. Wain- 
wright. ‘lhe papers read were (1) ‘‘ The Rainfall of Cher- 
rapunji,’” by Professor J. Eliot, M.A., F.M.S. Cherrapunji 
is notorious for its excessive rainfall, larger in amount, it 
is believed. than at any other place so farasis known. 
Cherrapunji is a small Indian station situated in the south- 
west of Assam, on a small plateau forming the summit of 
one of the spurs of the Khasia Hills. These hills rise on 
the south with exceeding abruptness and have the Bengal 
plains and lowlands to their base. Cherrapunji stands on the 
summit of one of these hills at an elevation of about 4100 ft. 
Tbe hill on which it is situated rises precipitously from the 
lowlands of Cachar and Sylhet, which are barely 100 ft. 
Daring the south-west monsoon the lower 


has a direction varying between 3.8.W. and 8.E., in lower 
and central Bengal. In thus advancing almost directly 
towards the hills of western Assam, the mountain ranges 
cause a very considerable detlection of the current; one 
portion is forced upwardas an ascending current with a 
velocity directly dependent upon the streogth of the current 
in the rear, and upon other conditions which need not be 
enumerated. ‘The rapid diminution of temperature which 
accompanies expansion due to ascensional movement of air is 
usually followed by rapid condensation in the case of a 
moist current such as the south-west monsoon current. 
The normal annual rainfall in Cachar and in the plains of 
northern Bengal is about 100in. !he average annual rain- 
fall of Cherrapunji is 493 in., that is 393 in. in excess of that 
at the foot of the hills on which it is sitaated. he rainfall of 
Cherrapunji is not due to any abnormal local conditions of 
atmospheric pressure, air movement, &c., but simply and 
solely owing to the presence of a vast mechanical obstruc- 
tion which converts horizontal air motion into vertical air 
motion. (2) ‘‘On the Meteorology of Cannes, France,” 
by Dr. W. Marcet, F.R.S., F.M.S. This is a discussion 
of the observations made at this celebrated health resort 
during the six winter seasons ending 1880. (3) ‘‘ Reports 
on the Phenological Observations, 1881,’’ by the Rev. T. A. 
Preston, M.A., F.M.S. 














